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RE 7 =B kA, BT U WERMT LR
SERWMGRAR; L AT FT 5 1 TR Bt W
BT AT, TR TR FFRRSEENS
I8 i B 5L 2% (8] B9 AR B R 5 AR AR B 28 Tk Ay Bk
BT # R AR E XA RiE; &R
AT T Tk Bk R R B R 3 R %,
WRHEFIR, g, fHET LR ENEN
TACHE

RAGZET T ik W oo 4 fe s = A A

EANTABAEES.RE, BT IEE LK ELARA
A E R S HE . B LR A A A
B, M&MBHTLRERSFEAMPEER, 5
k, A-GR-MER%K.5CHAB ., MEHK
PR X%, AGTHE, BFFESFRE T ZW
W, AR RGER, KWH. K€MK
ARG, B AT HAER L, RE AT HE,
BE LB o (B A A 2R AR A S R B AT 4R

“ET T LA Mg s E” T2 R Ak
FRORXAREFAMNZNER /R HH b+
B (7). #E (6) . 3 (6) mELAF (6),
BHHBMAHEMN=ZWER X HEE (38) |
BF (28) ArkE (2375) , W&k 121, AXX
ETopI0E R/ X, v E smilfsmt+alEis,
HHE 121, %R X R X E HEAE 7 = Al 2 7
4 ABB Corp Res (4) . Beijing Univ Posts & Tele-
commun (3) . Tsinghua Univ (3) #7 Univ Padua
(3) , BHBIIIREAW = WAL 25 A Asea
Brown Boveri Corp Res (34 ) . Cisco Syst (34) fn
Ctr Commun Syst Res (34) , L% 1.22, £ & X
£ Top 10 #L#49 # ABB Corp Res. Beijing Univ Posts
& Telecommun #1 Tsinghua Univ 8] 4 £ % %, W,
F 122, B BOBXAXEFETNZNER

x1.21 “BEFTIEMINEEEHIE" TEARMEFRMENEE~HESR / X
Fs ER /#KX IS a4l WS8R WS SR ELA RIS IR
1 China 7 33.33% 97 21.09% 13.86
2 Germany 6 28.57% 228 49.57% 38.00
3 Sweden 6 28.57% 106 23.04% 17.67
4 Italy 6 28.57% 76 16.52% 12.67
5 USA 5 23.81% 70 15.22% 14.00
6 Switzerland 4 19.05% 68 14.78% 17.00
7 France 4 19.05% 95 20.65% 23.75
8 Canada 3 14.29% 66 14.35% 22.00
9 Brazil 2 9.52% 56 12.17% 28.00
10 South Korea 2 9.52% 22 4.78% 11.00
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®1.22 “BEFTUYMEMIOEEEHIE" TEARINEFRIEXNESE~HE
Fs e 70051238 5 QR 234> 4] WEIBUR SR RIS IR

1 ABB Corp Res 4 19.05% 39 8.48% 9.75

2 Beijing Univ Posts & Telecommun 3 14.29% 49 10.65% 16.33

3 Tsinghua Univ 3 14.29% 49 10.65% 16.33

4 Univ Padua 3 14.29% 43 9.35% 14.33

5 City Univ Hong Kong 2 9.52% 39 8.48% 19.50

6 KTH 2 9.52% 44 9.57% 22.00

7 Royal Inst Technol 2 9.52% 14 3.04% 7.00

8 Asea Brown Boveri Corp Res 1 4.76% 34 7.39% 34.00

9 Cisco Syst 1 4.76% 34 7.39% 34.00

10 Ctr Commun Syst Res 1 4.76% 34 7.39% 34.00

Ealy ’J& it Uiy Pachen_ ,Lw it T‘u
A # [ »
Gweien __,_-; 74 ____..- | - 1mwk iy i P e Tachinc
."’"‘ ; Canads .»z 1 Ampa hroear Mo
Gy g Linew Moty & Lo Mes
J B--.ﬂ Gt \ 'l'.-'laa Gynl
Chng .-.m.- Eorwa KN Corp M G Comemen Sywt Flea

E1.21 “BFTIWYBENNEEGEE" TRARMEE E1.2.2 “‘BFTIBENNEEHE" TEAREE
ZER / XKENESIEMLE ENEEREIERE

X7l s E (71) . BAF (61) fnxE (52) ,
Wk 123, #5Z 8k Xy £ E 7= WAL 2 5 4
ABB Corp Res (12 ) . Natl Res Council Italy (11) .
Univ Fed Santa Catarina (7 ) #2 Univ Padua (7) ,
Wk 1.24,

SRR
%ﬁ@%&xﬁ?ﬁﬂ%?%%# #
A, ERETE. Z&%, ﬁﬂ% ERBAEAT
FREAEAELTRRR, - FEAIMHRT
a&&ﬁ%ﬁ%%&&i%%k% WPt B,
SR KEF R AT R A 2 BB B RS
MARA Bl R ARG A FR, RSEMEX

1.2.2 S
B

R G 5 R /T ANER, ARt R N
AR A BB AT TR R B AR N T RO
HHERER, BSERRABSERRERERA
AN F A AR, A BB R/ 2T 8 KM B9 7]
WCELE R IER, Hetk A ERRMEMESX,

MTERETE. ZodMEXFHETHELA
ER®EH, A ERBEBEIN T —RELEE
e R,

REBSEHMAR RFWHEERS, %i%@
Aubm YA EE LN EENRR, BEE
%m@&%@ﬁ,%mﬁﬁ$%ﬁT%%%%%%
$ A F i R A T W IR T A DA

SMEHIA; ETATERMANEERA S EF
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#1.2.3 “BEFTIWYEBRNSEHE" TRARIETIES R OEXNEEF~LHER / X

Fs Ex /K 185 [#ZIE3EL &5 1 O1e 3CEL ) s |
1 China 71 18.88% 2017.8
2 Italy 61 16.22% 2017.6
3 USA 52 13.83% 2018.0
4 Germany 47 12.50% 2017.7
5 Sweden 27 7.18% 2017.7
6 UK 22 5.85% 2017.9
7 Brazil 22 5.85% 2017.9
8 South Korea 20 5.32% 2017.7
9 Spain 20 5.32% 2017.8
10 France 19 5.05% 2017.6

x1.24 “BEFTUMBNMSEFIE" TREARIEFIES ZIEXRESE~HE

Fs s FES B3 3L &5 18 3L S S)ijik] ke
1 ABB Corp Res 12 15.79% 2017.7
2 Natl Res Council Italy 11 14.47% 2017.4
3 Univ Fed Santa Catarina 7 9.21% 2017.9
4 Univ Padua 7 9.21% 2017.3
5 KTH Royal Inst Technol 6 7.89% 2017.8
6 Beijing Univ Posts & Telecommun 6 7.89% 2017.8
7 Berlin Sch Econ & Law 6 7.89% 2017.3
8 Old Dominion Univ 6 7.89% 2018.2
9 National Institute of Standards and 5 6.58% 2017.6

Technology
10 Univ Texas Dallas 5 6.58% 2018.4

=] B AT IR BOR A T R B A R AR R T
RBEH|T mR#E, AHFERREER T
FHIF R, $ 2Rk (% 2 T A5 o ot By 77 b f6 R R o
=Bk EE W KB 5 M B I SRR, L
KIFEERG FAERABCHRRIL R4,
MRER, ST ZHRRLRFERRENRE
KRB ETZ, —EL, SxEHET 22N
BERRENIREAT W, AI—MRTAELF
wE R E A ERENE S A, LTRT4A
ZFa B A BN KK (510 F) , HEAHLE
Wy Bt S R E K BBk B A BAE AT AR

e 77 B9 A B B B B R R A A o B e
MR R BE . MR R R kR,
EAwME—ERE LRFEREEEX, ©
EETEHSEBRAMHNSE -SAEHELEE
(11430 Whikg ) BTk b e 5 2, FraZdft

% BT AR E AR, BT A AR
BRR RS, HAEALE - X RRNTLE

WG S R EARE R 2B AARARUE b
FABF PRI T, KR FE TRAAE W K E
BANEFAE, BREREMET, KA RIEF
BE, RREXREMBER, IREILETEH
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EREWNE &,

‘B EASEE N TR RAE PR X
REEHEMZHERIHE 25 HEHE (20) |
g X R (5) . £E (2) XAl (2), &
KU AAFENZNER I B I FHEXRLT
(39.20) | F7/% (30.35) Ak [E (28) , %k 1.25.
ERXXERI RS, WEMG TGRS,
WA 123, %R0 X & X EHAE 7 = Wil 2 7l
2 Inst Chem Technol (17 ) . Univ Ljubljana (5)
1 Jozef Stefan Inst (3) , B Bl Mk AR =
by HLA 4 31 & Jozef Stefan Int Postgrad Sch( 55.50 )
Jozef Stefan Inst (49.67 ) #7 Univ Ljubljana ( 39.20 ) ,
L% 1.26, £ & X HL# #F Univ Ljubljana, Jozef
Stefan Inst #1 Jozef Stefan Int Postgrad Sch J& &-1E %¢
%, LHE 124,

BB XA XEHFEN=ZNER /XL

Al oy E (113) | BZ (100) . ZkFEIL (30)
fEAF (30), Nk 127, ®5l %0 XHE
Z = WAL 4 4] A Inst Chem Technol (50) . Univ
Ljubljana (16 ) . Chinese Acad Sci (13) #2 Univ
Malaya (13) , W% 1.2.8,

1.2.3 @i B BRIR AT 5

P BT 48 7 S A A ] R R AR R T
Navier-Stokes 77 #2 By ${H 1 B 77 F#EATH B HF 5%,
HTHZ AR AN ERA, ROEAXTE
¥ F % B #:4 B #n Fokker-Planck 77 42 By 77 3,
BRAAER ERF EA TR BEUFEETAAL
B BRAEEETERNER., A NG
G AR H AT A R B L5, HFRET R AN
3B R R A, (B2 6 Z 7% 1000 C & R
A o 1 A ot RBROR BEAT A AR, DR

#*1.2.5 “SHEESERDL" TREARMETROEXNEEHER /X

FsS ExR / #X 2B 3L 1B3ZLE WS ISR eI RIS ISR
1 India 20 76.92% 607 73.31% 30.35
2 Slovenia 5 19.23% 196 23.67% 39.20
3 USA 2 7.69% 56 6.76% 28.00
4 Hungary 2 7.69% 48 5.80% 24.00
5 China 1 3.85% 25 3.02% 25.00
*1.26 “SrEESESBE TEMAREFZOIEXNEZHIE
FsS s BB 3E a4l EIbTN WEIBURELS) RIS IR
1 Inst Chem Technol 17 65.38% 528 63.77% 31.06
2 Univ Ljubljana 5 19.23% 196 23.67% 39.20
3 Jozef Stefan Inst 3 11.54% 149 18.00% 49.67
4 Jozef Stefan Int Postgrad Sch 2 7.69% 111 13.41% 55.50
5 Univ West Hungary 2 7.69% 48 5.80% 24.00
6 Malaviya Natl Inst Technol 2 7.69% 39 4.71% 19.50
7 Ecol Engn Inst Ltd 1 3.85% 29 3.50% 29.00
8 FJP CCN Domzale Kamnik Doo 1 3.85% 29 3.50% 29.00
9 Clarkson Univ 1 3.85% 31 3.74% 31.00
10 Ecosphere Energy Serv LLC 1 3.85% 31 3.74% 31.00
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Lt AT A RO R, R ET R

EEhH., HALEMINTMZTHRNERERL
fRRI KA, MERRARGHFHR, FHABEA
WM TREER,

Li%A
Hurgary
o \
Ol
E1.2.3 “SESESRE TEARMEEEER /X
BRI

Lires Woad Humgary
Joged Saptan ini Posagrad Soh
%

1

Joue! Driedan e '—-—. |

.J-rﬂl._.bu.'.l.,/

HatmEEE ATH, MRBEAKRILENF
M, AREETELHE6 UL, FHEFRNNK
B, ZARE, AGHTFFA, TEEEAE

HEE., WILREEME, ZAFE, Bt ERE
FF JHl # T Navier-Stokes 77 2 09 $0 {8 f5 & J7 3% ¥ AT
B AT FE RAT B RT3 5 Am AR 4 B A 5w
TR AR ER, EMEEERAR AN H.
EREHERMFELE, ENKREFHERAESE T
EWATIRR, CEAFRARE TR, T8 TFHRL
REHEH . HELEENR., VITRRDPHELET &

HEAT IR L 2 A R
ot = mE AN K E R, RREEL K
AL 25~6, ARBHASMH, —HTE2K

hialwwrya Mafi inel Technod

T Ecad Evege 1ol LKl
3

. FJIR QCH Domesle Mammic Do

.'i:l.r'i.b:r\- v

el Chaass, TintPul

Ecmshesr Daerpy Sars LLL

1.2.4 “SEeESEEM TEMRIEEESVIMENSIEMLE
®1.2.7 “SHESESRM TREMARANETESIRMEXNEES~HESR / #X

FS ER /X 85 [# e 3L 85 1% 1E 3Ll s
1 China 113 27.49% 2017.0
2 India 100 24.33% 2016.7
3 Malaysia 30 7.30% 2016.7
4 Italy 30 7.30% 2016.6
5 Iran 29 7.06% 2016.9
6 Slovenia 22 5.35% 2016.2
7 USA 19 4.62% 2017.1
8 South Korea 19 4.62% 2016.6
9 Spain 18 4.38% 2016.4
10 Poland 16 3.89% 2017.6
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*1.2.8 “SHESERM TREMRANEPES BOEXNEZE~ LG
Fs s LW & S = LS 2 e 4] eS|
1 Inst Chem Technol 50 33.56% 2016.5
2 Univ Ljubljana 16 10.74% 2016.1
3 Chinese Acad Sci 13 8.72% 2017.4
4 Univ Malaya 13 8.72% 2016.5
5 Jozef Stefan Inst 10 6.71% 2015.7
6 Univ Chinese Acad Sci 9 6.04% 2017.1
7 Natl Res Council of Italy 8 5.37% 2017.6
8 Harbin Inst Technol 8 5.37% 2016.6
9 Natl Inst Technol 8 5.37% 2017.3
10 Korea Adv Inst Sci & Technol 7 4.70% 2016.3

EFERNEAEE, $ATEE —MK£30000m LT,
BTHEESENRABNTE, ERTUHELT
Navier-Stokes 77 2 By $ 18 (7 B 7 % 34T B 04T
) DAAE 3 AT B R G AR A HATRE, £ R
KEH & TRIEF T EHATIRR,

AR KBS W el F R, kR
et fnr E R ML, AT KW A REE R
k%25 DL b, IR 2% F ik 1400 C YLk,
FARERATAFH TR, ARBHAET, FE
FI| F 2T Fokker-Planck 77 42 By 77 i EAT 3 6 27 o
AMBEEEAREF TZEX THRAT T, BF
EREH A RMFELE . ENKRERERREL
REWHRE T FHATAB %, WA RITHER
KR WA A AR R R S AT, #— PR
B R AEE,

“EEER TR ERRT R TR
BHEEOBRXAREFREN=ZNER K57 N
PE (34) . B (10) . EE (3) M EFE
(3), BAMIIAAHEN=ZNE R 30X 7 8
(29.50 ), # A AT (20 )Fnd E(19.15), W%k 1.2.9,
HERXXE Topl0 B/ H XA, FE, #HEMTE
HEEEAER S, LE 125, OB Xk XEH
FE 7T = B LA 4 51 A Natl Univ Def Technol (29 ) .

Babol Noshirvani Univ Technol (5) #1 Islamic Azad
Univ (5) , & ##5 BRH AR = LA 2 5] 4
Babol Univ Technol( 40 ). Islamic Azad Univ ( 35.80 )
Fa Isfahan Univ Technol (35.50) , . % 1.2.10,
4 & L& Top 10 HLAY & Islamic Azad Univ #1 Babol
Noshirvani Univ Technol |8 &% %, W& 1.2.6,
MBS LR X EHAER 3 E K /X 45
HE(174) . FE1(36) fmflE (22), L& 1.2.11,
7 71 AZ 0 9 STy £ = AL 27 A Natl Univ Def
Technol (89) . Harbin Inst Technol (27) . Khazar
Univ (15) , L% 1.2.12,

2 IREFKRAEE

2.1 Top10 TREALHIBEERESH

Wtk 5 15 8 T/ 4% 10 Top10 TA& IF & 77 ik
WEHMIE, A5 ETE, MEFMAFER
K. EBHZESER. s REAEETRERA.
RBEMIREFHATE (LK 211) ., H¥,
‘L E AR ATRBHA R BBMA
WAV EITEFHERAR” “BREAEGHE
WE” “HFAFREAME RN AR Bt
AA” “RATBEBBEEMBFRERLAT Z
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®1.29 “BEERRFOREERAAR TEARMEFZOEXNEEHER /KX
Fs ExR /#X B3 B3 EEHl WK WS SR ELA) RIS IR
1 China 34 70.83% 651 66.23% 19.15
2 Iran 10 20.83% 295 30.01% 29.50
3 UK 3 6.25% 30 3.05% 10.00
4 Azerbaijan 3 6.25% 29 2.95% 9.67
5 India 1 2.08% 15 1.53% 15.00
6 Japan 1 2.08% 7 0.71% 7.00
7 Australia 1 2.08% 20 2.03% 20.00
8 Pakistan 1 2.08% 8 0.81% 8.00
9 USA 1 2.08% 10 1.02% 10.00
10 Russia 1 2.08% 7 0.71% 7.00
& 1.2.10 “BEERRFOREERAR TEARIEFROEXNEE=HIIE
Fs s 2031878 5 QR 234 4] WEIR B ISR RI9HS IR
1 Natl Univ Def Technol 29 60.42% 601 61.14% 20.72
2 Babol Noshirvani Univ Technol 5 10.42% 170 17.29% 34.00
3 Islamic Azad Univ 5 10.42% 179 18.21% 35.80
4 Khazar Univ 3 6.25% 29 2.95% 9.67
5 Babol Univ Technol 2 4.17% 80 8.14% 40.00
6 Isfahan Univ Technol 2 4.17% 71 7.22% 35.50
7 Nanjing Univ Aeronaut & Astronaut 2 4.17% 21 2.14% 10.50
8 Chinese Aerodynam Res & Dev Ctr 2 4.17% 13 1.32% 6.50
9 Amirkabir Univ Technol 2 4.17% 15 1.53% 7.50
10 Indian Inst Space Sci & Technol 1 2.08% 15 1.53% 15.00
I~ GHRWREN, “BTREFIMANERRELAR
e T " B “EHIDAHHEEART CHAEABRE
st MR REERA “RABEANRR” ZH XA
. Heo bR AU BT 5 Ry 2013—2018 4t F 4
T — B EFAFENR 212, “ETREREFIWMA
@ MERXEAG" “TARAGRHWELR SR
-' 9. 7 RIEREFNTREARLEN T
c’ 9 (1) Wt 2 8] 5 2 77 2 AT B4 A 4
125 “EEERROABRAR TRARNAE GAZABAF R AHBRGERLAET A
BER / HXEHSIERS 22 8] X, (5B M 20~100 km ) . KAT D sk M it
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1.2.6 “BEERPIOREEZHAR" TERARIEEEITWIENSIEME

®1.211 “BEERPIOREEZAR" TRAREFIES R OIEXNEE~HESR / X

Fs EZR / #X M85 [#Z e 38 85 1% OE 3L fl DB )it k=
1 China 174 62.37% 2017.1
2 Iran 36 12.90% 2017.0
3 India 22 7.89% 2017.3
4 Azerbaijan 15 5.38% 2018.0
5 UK 9 3.23% 2017.4
6 France 7 2.51% 2018.0
7 Russia 4 1.43% 2017.3
8 USA 4 1.43% 2017.8
9 Sweden 3 1.08% 2017.7
10 Australia 3 1.08% 2017.7

*1.2.12 “BEERTFARERRAR TRRARETIES [ OIE XA EE~HE

FS s FESIOIES ) Mesl el N3 );iE k=S
1 Natl Univ Def Technol 89 39.73% 2016.6
2 Harbin Inst Technol 27 12.05% 2017.5
3 Khazar Univ 15 6.70% 2018.0
4 Babol Noshirvani Univ Technol 14 6.25% 2016.7
5 Beihang Univ 13 5.80% 2017.5
6 Nanjing Univ Aeronaut & Astronaut 13 5.80% 2017.8
7 Islamic Azad Univ 12 5.36% 2016.8
8 Northwestern Polytech Univ 11 4.91% 2017.9
9 Isfahan Univ Technol 11 4.91% 2017.0

Babol Univ Technol 10 4.46% 2017.3

=
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e 5 IR : WMSiad TR
5Ll Em— K« ATH, BAREAE, BRI, R AR TSR0 G E

RENIERHE, ZRAETHLENRESHE, E
frlift s EmREE ITEFANEEEAES
AERRA AT, KFEBRHHEZE L. AL

WA R IR A
BHE, FEMBIABGEIRTHRRALR, 6

BACE R, St AT A4S ERMALA. 15
THBESERZTH AT RA I TAZ 1 % o

=
=

NPUELERAZRKABANAERAT W, MERE
AR SR AR H ORI . AT E R
EZFEMMML, REFHHFERISTR, R~
HMH, TH/EHRR . SRS
CEEI. SR EMBITRA. SREHSEH
o EEBRBEARF, HHRRREARTHEEH,
AT R, W oE, LA AR R A

i

F2.1.1 HMUE Top 10 TIEF ARG

HREEMKBAR, ZHREE H Ao 52 o
REBRAST G EEMIE, FERLGAD
TE AL % MR A4
B EHATLERESBER,

wiEEd,
(2) ETFHEE= AN
MXEHRREERFZHANXEXR,

2b 2
BN

E A

WRBHREH . E

H

ARG LR, T DUER T AR R R

s TREFAERNG AP 5|\RE WsIE FIRFE
1 I B A R AT R R A 217 338 1.56 2015.8
2 HTREFIWANERXELRSA 603 1214 2.01 2017.3
3 4 3D AT F HE A 195 363 1.86 2016.7
4 CE SRR E Y & LIN ST E X &N 765 2878 3.76 2015.4
5 1 A2 B AL R 5 R A 348 1745 5.01 2016.8
6 HREEAE GHERE 147 214 1.46 2015.6
7 RANETANE G 121 523 432 2016.8
8 AL G A AR 1464 1918 1.31 2015.5
9 A L A e R R 141 176 1.25 2015.7
10 CATE B AR AR AL B A 242 348 1.44 2015.9

*2.1.2 YL Top 10 TERARRIAEFZOEFATE

Fs TREFRELE 20134 2014 20155 20164 2017fF 20184
1 I T 2 J6] o A R RAT B R A 25 42 25 43 33 49
2 HFREFIHANEEXEL Z % 16 14 23 48 130 372
3 £ 4 3D T A A 3 6 29 41 55 61
4 B ROR AR R LI S H R 123 160 112 148 112 110
5 T 1 T A5 B iy A5 45 R 5 R 5 8 15 33 57 112 123
6 KRR E S ERE 28 26 15 20 21 37
7 BN T AR & 4 7 11 1 43 45
8 AL B A AR R 253 257 216 208 263 267
9 A, A e R R 21 24 16 21 39 20
10 TH B E BRI R G B A 26 40 32 34 53 57
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HER, AMREAAREFTEATE A,
HREFLSEARMNRENFT —REERLRA,
RHBEVOEAIE RIS XF. BT FHLX
BoERELHAN B XK, AR EF. FH.
EKBRESMHER, ENE Bk, EMERNKE,
REREFIAET R, BHRAINE 25 . L&
WESMEBAET BENRR, T LA 8 A
XEAR, EETHREFINAVNERILRAEH
4R E WAL R R AR, WoniE P A R
M. BERHFERE . WXEE, BREHS
Wik, ZEA. MERAEREAKBXR, REF
NEFING T (EF¥ AL GPU, % &% GPU
£), URIIGTRFPHAERESE, ERENA
MR ERAF, FIEF R TR AT R,
5] Bt o A R AR

(3) 44 3D T H #l#EH A

MAETERBFRARGAELRE, &84
ERE T ERAA LK ZNAE T m, HER
KEEYEF @A ERLRTLE RN T]HE A
ok k= AT B A A XEFA 3D 4T
WEA, HEENEKNENEHEFTE, X4
aEAL, XEENEFWEE, FH (Science)
LEHERE, ZEFXRARRY T EHER2#
BOUM AW — AN iy ACEE Fik 3D 4T EF T AR Ay AR AL,
CERGAKME, REEMAERE N ELEM, &
B — AR A RN L ERERAR, TR PR
AR, AT HE R B PR AT Bt
M F R AR REES, LEFHERAITH
WA LABKE YA TG i, BB —H R B EH RN
hE, ANmEHEZENELR S, BHITENA
HELIL TR, A A KA R A A
PRARENXR, #TRETFRBERNARELE
KR EA, A E I 4 TR R A £
EXMGIHAEHAE S, K7 EEEEHFREHEU
THAFm: OFLLEMBEETNFE: EAMEA

BB ETWHR, Bl AR, Brass
WA MR, EAENARNE RN D ¥
XHABHEAMEEENARAL LR, HTHE
RIDITHAL G AGRE EH LN mbEE, TAL
EIMARE T E Gy EE QK 4 45 24
AR AT G T R R
YUeh R by A, HE e HE R Roe 1 R R A
B 2k AL R K R R R 4 K T ek B S Ak, M
R E] )R =R R K M E AL
TR A 3t R 4 R FEAT I A5 Fa o A B IR T A B AR
AT L Z T EE | MAEME AT
A AWt A R A, = A K R gk 3D
TWARMAEE m; Qe as. KL
ARy B B Y 5 B AALIE, A TAL
P AE A A, ARG R Y A B EOILE,
REAL M B EBHES, KRENEHN
HEEREGBEHEMN; @EPVMREEE: AN
BEEFHELRMORER, RERKEFRR, AE
A ARR A EEENBEREEHE
EHEARE, KAAigetk, THRFHENSEE
FEEEEEDVRAN, BEILBEE G EFHKE
KEDNBAZHMI ZHBEEHET X, HE
HREGNBARGE-—FHNEHSEEREL. T
FE . RSN RAESERRE,

(4) BERARB KW E HERA

WA R A I, LERRELRAN, B
MR RIS HEN TR ER, WA “TLER
WK, —HAETREFLEIIE, HEAF
WA, ARAMAFBRAIINNET M, Hik
TSR ERRGTFLABEEFERAAUTUAF
w: O Fevikit 56, @ KEZLR. &
N MEEREREXE MR BRT R
FA R AR SE; Qe eIkt G
#, BERATRASRRE, Koo BEKTHES
BARAT, BONERRRA, RFHERE ., 2
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BUHERRE, BRERBYERKAE; ORI
MREEHEAR, CHEAHER (LDM) | AR
Tz Kk (LPP) | #4Z & fn ki 4 (PERM) |
A E 5 (LDI) A% st 4 4 d A 9% (MP-LDI )
%; @WhERITSHE, FERAEEEL R EMTEE
HE OF R A A G — R, AR e
BHREE R REREN ., HEE,

(5) W m A% EREIRA

TABRFEAT U= K B, RE
fofsdl, H, FERBBEAEZZATL AL R
HxeE, GRWARETAERAERENETER
2 —, BMEAZRAEXEEH RN SR
MNEEZREHLFEEWNRAN. ETUH IR
RuFAM TEAEEAEmF B EGRER,
BEHMENEEEN, BHREER R, BREAGE—,
I EREE B, KB SR £ A A e
ZABEYMBANGERBEIEFEEEMES, T
DL B OU M BHEATIRA, % BB WA EH B F Bk,
WEK, B THENEERARANRELRE, IR
B AL = 4 B BAZ G B SR I R A 0k L M R AT AR
B, CARBREZRNANER, i, dERK
B AT AL R R A KB, X—Th % bk
R 2 %L, RIERENEGRERE IR
B T AT A EAR I, B A 1R 3K
MR E R E, Eik, HESS WM TR
BATHRETURNHBERERALR R4,

(6) WHEEAESHEKE

WREIEN —FTBHAEFERE, EARER
FEwmAn gl S4F 8, HIT R Fo R B A iR i
BN, Imm A EkEMFEALEE RNHE
Ao BHERMNTHRRENFRTEEFERT /@
— R B B B R B R A AT R BT, DUE
7 IR P 3 B 3 i HE R R OR b B 3 R B At
REARNIES; A POR BB E K bk E
Wit, FAAELE, HAr, BRNASRIRELE T &

REREEEQ ARG FTA AR, R AE
AMREREF, £d, BRERGFTAMLTEM
RE, AASMEE, BN RAK, BERE, E
Ta@EP ERERFNMEH A, EL5RRELR
WERBA, BETHETFELARSE, KRELR
SWMARE, HEKR, 2W) MAREFRL, M
RATHEEZ PR REEEREL S ZEBERE
HRENER, KREAEERERAREERE
KW, WAESREWERRFFER, hmEd
FLERETR . RABORERE R, RIFHR
feRERNEREERE, RHERERERT
WA S, BT R EF R ASE,

(7) RABTEANA G

WEK, MAERE., #H ., BEFIRIAMN
THrE#Yy, EANAERAREEFTAMEE TS Z
BiH o (ERE 2T R E AR R BAMLA A
ZeEEEFERTAERT FERM, FHibinkTA
MRFBARNF L CEAEEE, B, TRXEA
MBA R £ EGHEEANRA AT LA
AR, WHEZQENT ERMERAR . FEHEN
BRERAR, BPFESLAMLEMERAR, LA
AN RN R 87 5 T, FRERMLEAN. &
#ERQEETHW KA o e ot R 69 B
BEA, TR FARGTHEIHA, METH
AN oo o1 B @ NP = 2 B > & N
WH R A, TR REARBAREFNE, &K
BRIEEH > RARETHEN, ER#THRFEAHSE
EXEm, pZEEE R E S NP E, RN
HARBERTARTTE, ERAREREANE R,
HeE R EANAAS S, FATRERE. T#H
FEL W7 5 A 3 7 Al R A1 88 815 45 0 B TAML, R 1 8
Rz, hilkRELIAGEF TAN & RORA 5
th, RRKFEANBAM KRR #E L THAT H
K. OEHER, FRRERANKE; QFF K.
% B R R R A
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(8) H A M AM A E
ARRERGHITFTRANEENT, R4
Eﬁﬁé%ﬁ%ﬁ&*%ﬁﬁﬁmﬁmof%ﬂ%

UL ERE MR, B KON KRR A F
e 55 Ly L B @ﬂﬁﬁﬁﬁﬁ%%ﬁ%%%ﬁﬂ

BEAR T Z Qﬁz%& 847 T W R 2R AR

FEARARTRA, MAKRLT TEZFHA, HE
 BA R R BOR B R R R R R U R T KR
WS ERAZ —, AFXELATEREEANR
FHE QAR SR AR R, KR
BAREHE, AR ERRASL, B R
MBERF T ZE, WA, EA, HEAURNEA
AR E T, KRR ARELETHE
RRMERER N AME, SORB & B N i

BAF. 2 AR EENTHLANE, AA
TR B KRR o

(9) #ffne 4h#t A%

A Al e o R G — Ak Al 3k R
G, MEAS., MRERAL., #wAE L, B2
ARG MmB R FAIK, Bt E PR R F
Wh 5 LAAA AT, SRR T AR ER . K
WRAL, TEAAEREELKEH, ZEEAT
W RR BEA, PR BEITHEA
MFEFMN, RARERIOK, SRERAR, Hit
BEAFRINEH AR, B, WEAd e
HRGWAR G RN BOR, R ARTHEAE

NEHAR G URNERZFRZ —, Bl AR
NEHRGHEERRAD N URRE ) HRER

BERRERAEAEHAZE R EHEKE, K
%i%%ﬁﬁﬁ KRB AE MR o FE 3 R SR
LWL, TTRE B oK Th 3 B SK Y i mk U R A
MOAKEHBEGRMAE, URARESEAALE
ﬁ%ﬁ%%o
(10) ®ATH My AT R 5 B A
AR R — Al KK A TR AR T

MR R AR, B X BEWER T
HATHFEMEI, FHERBEAMBTEELN
BEMERR, EAWTBRIREERARK
TEHERRRTRBRFERRRIEATIE Y, T
BTLEL R TR EEEL, ERAET M,
Dk B| R ENE NSt TmENE Y, NTHE
KREREMHNFRERT -2y B,
ATHERHBR AN TRFERL &
BLORLR OWEX, WEEHR, EER. T
AEABR (AEFREBRE LA RE) BRK.
AEHBHERE SR EWMERE, RIES T4
o REBWA A TR BB S HEMANAR
EERGET —LHESRE, EMEEREARA
W, HEA, TEEL . EUMREMH ESEF A,
Aatax e A, KATERWEE MW RR £
ZEFEUTIUATm: OFAEM R EEN
Wyt 5 AR Q# A TR WA RN S &K
Ky OF A F M d ke s BRIt E TR,
OKDEAER AT RN

2.2 Top3 IFEAXLHIBEARIE

ﬁL?%

221 ImEZESEEE TR
)

Yar, TE#E, #F %ﬁﬁ%L%&%wﬁ
BHBALEERIRA, U ERAIAREKE
Bk %k 6~7 LU & A 7 2 R A A HEBOR A T
RE. R#h, HAREMETGD . ER AT
FROFHER AR BHBAR N EEH T M2
—, WERRAGFHMEFTHEE. EXRHEHAR
%%ﬁﬁ%oﬁkﬁ%ﬁﬁﬁX%%ﬁ(%%ﬁ%
HBEHELI08) , EHFRBAEHEFTHREEN
U%%ﬁ#&ﬁﬁ%m EEBT L %5 MU E,
WL@T%%mi HR B AR AR A1
T, MR48 ., ERE RN EsERAXEH:R
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GEIEHNEERAE L, BWEE. BAAEAX
FEIEELSRERMEAR G RAE, 2004 £ X EHE
FAEMK o £ 5 TR X-43A & Z K K ATRE,
EEREREEZRT ATLHHK 10 WEHHER A
A AR B R SR Ge . 3 R AIIE, 2 )5 £E .
K F| T BE A FF B HyShot. HyFire, HyCAUSE %
FRMETCATREIRIE X, EATR ATE #HH
S~12 MEHE M., MREMAR, EHFTERLR
REHRARIE T HRERBHE. T BB
FRBAWEE ., T AR TR BOKE 55 1R

B, RHLETEIRHE N X EH EN, B AT E %
WAE F UKk E & 51 L (SHCramjet) , & o & %

FRE I Z —
(2) BRA MBI EIH R
KREAAKFRETGEEE I, SR ATENZR
HAeFRRE T MK, CAFERERY TS,
BET - -B-mEEFETENE, AAZENR
HEGH A RRG TERHEHE, Bk, 44
IR N L RE T, —RMRTIR TG A 1A

A, ZmLNLELHERTE, B, EERT
AR PR RER KA EA GBI, R R

BT HAFARLAGEAEHRRAETFE, EHH
SEPR LA F R A I e . AR LI AL SE A
SEHFHMWER, NS AR, AHBEFEAE L,
HREFTENME., BrEROTEAZTRAGHEIEH;R
GHEMARRFRUM, ETHRR., WwE. KHEFH
ZUAETEHRAREEZN KR W TILERK,
X[ Aerojet xR B T E TR, A E. KH
By Trijet Z HAEI ST F, RATHKEH E
AR T, ARSI FA; EER
NMABATRE T @ARD . K. FEHMEN
WERAR KA (SABRE) F £, UKE
TABAR IS, ERFRRAEMEHS A 8w E
RAFEFHER, YHMERALBRARRFEEAL
MABHBEHRERRMNEG REER . SRS KT

ERBEF AL

(3) BEHAARATA

TR Bt e BB, #23%, AT
HEARRTHEENE, BRABRK. BEFRH
BR o HRMEAK Y A k5 BT E
BX, BXRIAMYRANNE, KERGHRER
B, HHABRFCEBTLEE, BERREZ S MK
REBAOWBFEARRREN, SHEARINERIE
AR, BEABEEHERE . TUFERRET X,
KB ERFHTEERR AL, ETHRERRERH
PREAA R EBIOREMI, A ELFE G
FAERPANLRKE, BAEERREER R
REEREMREAL T L, Er EAARBRET
JRob BRI, HEEIRRERFHN. HFEEELR T
ML, BT AERXMERAR L LRI, FH
MET AMIGBEERLZ . IR, BB KRR
KM% IR H TR A SRR A, A S
HRERETAREENSHE, ALW RS R#E
HOBENE, BRRALE, HoW, EFEESHRER
REBIENS . ARARETENEERREEFE
RPN AZ S KB AL, FlEDREIRRE R AR
WIE . K EHE L A KA bR R4 A IR
REEERAGHINLRE R,

‘R AR AT REHRL” TR
RWHFROERAFEHANZMANER /KX
a5 A E (100) . *=[E (51) M Z H (40) ,
BAHAVAAHAEMN=ZMANER I B 25 8 %
E (3.43) . &k (275) fmp E (153), I
K221 AENFETopIO B R/ MK &, £ EFnf [E |
mEXRHEAK, LE221, BOEMNATEHAE
BT = AL LA 450 UNUA (15) . UYXI (8) #r
BOEI (7), W%k 222, NEMEAKESE, LA
FEFEIMEERTEALESE, LH222, &

EAFHE “lL = g8 s E WTREHAR
TR T & BT A % B AZ 0+ A3k 100 B, HeE4 &
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*221 ‘AT ESEER VTSEHRASR" TRARMEPZOENNEEFHER /X

Fs Ex / #X NHE RNIFELLH) GRS Bk Gl NS SLE Y
1 China 100 46.08% 153 45.27% 1.53
2 USA 51 23.50% 175 51.78% 343
3 Russia 40 18.43% 8 2.37% 0.20
4 South Korea 6 2.76% 1 0.30% 0.17
5 Canada 4 1.84% 11 3.25% 2.75
6 India 4 1.84% 0 0.00% 0.00
7 France 3 1.38% 2 0.59% 0.67
8 Germany 3 1.38% 1 0.30% 0.33
9 Brazil 2 0.92% 1 0.30% 0.50
10 Japan 2 0.92% 1 0.30% 0.50

*2.22 “ImETESBER VTSRIEHAS TREFRRIEPZOENNEES~ LG

Fs Pl RITE RITELLH R k=4l FAIWE1EL
1 UNUA 15 6.91% 40 11.83% 2.67
2 UYXI 8 3.69% 16 4.73% 2.00
3 BOEI 7 3.23% 20 5.92% 2.86
4 UNBA 5 2.30% 7 2.07% 1.40
5 UNDT 5 2.30% 6 1.78% 1.20
6 BEIT 5 2.30% 2 0.59% 0.40
7 ADCF 4 1.84% 13 3.85% 3.25
8 CAMH 4 1.84% 8 2.37% 2.00
9 UNAC 4 1.84% 5 1.48% 1.25
10 CAER 4 1.84% 3 0.89% 0.75

7E: UNUA &7~ Nanjing Aeronautics & Astronautics Univ; UYXI %7 Xiamen Univ; BOEI #% 7~ Boeing Co.; UNBA %7~
Beihang Univ; UNDT #% 7= National Defence Univ of PLA; BEIT % 7~ Beijing Inst Technology; ADCF % 7= Advanced Ceramic
Fibers LLC; CAMH %7~ Chinese Acad Sci Inst Mechanics; UNAC % 7~ United Technologies Corp.; CAER % 7= China Acad
Space Technology
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222 ETREFIMANEHZERS

AN R B R GBROIF LI MR TR A XF
EH. FH.ORE. EWESHBN B UK,
Wi, EF. F%. XESFER, LAEmER.
EmEAWNKE, HFEK, APERRELRREH
BATEZANAER, nF R FMARNEFTRATA,
AHEHA U EN., BRERA, BARFERETRE
HERAEA, EUAL, ERNEAXTRET
EFBW TR ELHA, FHER. REEHME
EHEREEFEMETRINFA, 4 HIETER
AT EFEFRIEA, 437 &, Wb, =&
Bk, ZERANKGBDRERA, #H4FEF
A0AT B0 AR A £ T K B AT B K B9 AN R I BOR
£, KW, AMBRRAAKAKFEE S A, wi
TR FHRANEME, ZHEE, ETEHGENS
BARR G An g BB R K, 4t E KSR A
WHAMK., WA EGEFHA, FEARXSME
FERAEREMEE,

REFINHEFERFELR. BER G 0%,
WREEF. BRIBTAE. ZHEEFE EFT R
HHEMDAUEMBEAETAHARET EFHRE,
BRI RE. BERNERRANEMR, REALE
HAHAXBEARABRBETRAN:S, RnxERT EH

M

REBRIANE R X EWFAAMNE, AL ZH
ER, BR, RTREFIWANEEXEL RS
R VSRR T AR, iR A AR
B R, A, HBREE LY
., ZEHA. IR REAKBXR, BEF
SIEF NG TR (BF A% GPU, £% &% GPU
L) URINSGHEBFNABREE, RRNFR
BTN E AR, RANAREFAH
A, HEFOREFIESR, 2 EFHNRNE
FAEE, RALILNEEYS LHLER L,
BAN—BBAPNEDES, BB EFH T XF .
B A & F 5.
“ETREFIAWAMERZLRL” TET
RWHFRCEAAFEHANZMANER /KX
il & E (231) . #E (225) g E (57)
BHHITAHENZANE R HX 25 N b
2 K (49) . ®[E (431) fnin & (245), I
K223 ENHETpLOER/H KX, £EFHE
ek AR S, WH223, BOEAMATEH
AR = AL AL 4 5] IBMC (28) . YLIT (13)
#1SMSU (10) , W% 224, MEMTHEEKRKIES,
EAEEFENAEERSTFEEE, LE 224,

MARBA, B, ETREFINANEFRRE
5

*223 “EFREFINANEEZRERR” TEFARAMEFZOEFNEEZ~HER /K

Fs ExR /#X RHFE RFFELLH) w512 W51 EEL ) IS 1L
1 USA 231 38.31% 995 81.96% 431
2 China 225 37.31% 91 7.50% 0.40
3 South Korea 57 9.45% 19 1.57% 0.33
4 Japan 26 4.31% 7 0.58% 0.27
5 India 20 3.32% 49 4.04% 2.45
6 Canada 10 1.66% 49 4.04% 4.90
7 Germany 5 0.83% 0 0.00% 0.00
8 Israel 4 0.66% 8 0.25% 0.75
9 Ireland 4 0.66% 0 0.00% 0.00
10 Australia 3 0.50% 0 0.00% 0.00
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REAMHE “ETREFINWANERLZLRL”
IRFRHEMRMZCERA 25T, #H4% =,
NI S W KN YLIT,

2.2.3 44 3D FTENHIER A
EWALWFEERARAIRMS . 2B, M
B AR R R, ERAN TR FER LI
Bl &R EHASWH R, EHARFEZUT M
TR TAE.
(1) F-T ol a6y & AR 2 A 0 4 i
EARERGREREKBERENER L, XE
HETap/ XERENETRGEASEAKITENY

S5 i it b, RBIA B LS A A
AFHE N E NPT ES, mEH. B,
e EMELRNREN T EL R, FEAREHR
TMERAL SR TR P NAE, A
RAZAE, it REERA MO A RGN, &
R A B0 K ol fe A R ] R o Rl R R A K
WHEUEAL, BATHEM, TREERE —X
FETHEMA. TEKHEHERNA R, FHET
LHEIRERGR,

(2) 3D aTE iy A4 B TR 42 7 ik 5 7 R FF

EIDITHE, £HaRETERTARLEKS
KR WA, A AL 40 B B A LA A R R

x224 “BEFREFINANERERERG” TEARRIEFROESMNEE~HIIE

FS A RIFE RIFELLH T GElE G4 TS |2
1 IBMC 28 4.64% 67 5.52% 2.39
2 YLIT 13 2.16% 0 0.00% 0.00
3 SMSU 10 1.66% 10 0.82% 1.00
4 MICT 8 1.33% 8 0.66% 1.00
5 EBAY 6 1.00% 1 0.08% 0.17
6 INEI 6 1.00% 1 0.08% 0.17
7 AMAZ 5 0.83% 68 5.60% 13.60
8 PURS 5 0.83% 6 0.49% 1.20
9 BOAI 5 0.83% 3 0.25% 0.60
10 DRTC 5 0.83% 0 0.00% 0.00

VE: IBMC %7 Int Business Machines Corp.; YLIT %7 Sichuan Yonglian Information Technology; SMSU % 7= Samsung
Electronics Co., Ltd.; MICT %7 Microsoft Corp.; EBAY %7~ Ebay Inc.; INEI %7~ Beijing Tianyuan Innovation Technology;
AMAZ %7~ Amazon Technologies Inc.; PURS % 7= Pure Storage Inc.; BOAI %7~ Bonsai Ai Inc.; DRTC %7 Dalian Roiland

Technology Co., Ltd..
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LR ABE B R ok &, B L 40 = R B ok
R, AEKTh B ARG = E TR R
HJ . SDATEN My R A M MR AR KIMEA, fR
A B R PR B RRIE, Bk, e Rl
FELELENNERIAGE, AEBERBEER ., A
A ZANRFAANTNAE, PRAENTES
THIZWE A

(3) Zh e RALIE 5 A9 1 3 86 T ok

SDTH MMM E i FEARAART
REF oy, XA FEMAR ARG &
Tk RFATARFE R A X o) e,
FEANRIY G £ 2 MK R R R 2R T & e e AL
B, AEAE IR EERAN KR, Bdma
Bl e, Bk E (LA ) BHEERE R (1
ZT0) fedyik, HRAXETR W AR Lk
BUREREE.

(4) Zhee B A A FE 5 sk T 0

AT U LB, #lEMmEE AR, LR
BEIENBER O, RITRANEMEIT 5
feEKB, ARELGERETHRET, FEA
R 3D AT AWM s MR F A A, EH AT AR
Wy T2 R R, AR R 5T A
Fir BT 0 o e AR 2 M A K R B AT Y T AR 2
Mo FEARIDITHEHRAKMK R, Hohit
WA T, B A R R T - T - B

AaTEn — b £ R AR R, HH&BEA AR
W BB HRER A,

(5) Kmayixit s 4l

ATEHOREFI RIEBEAER, i
WEAEABWFIRE, EERATahEEE
HREAAG R, B RHLEINT B A,
¥k, EMAERFIDITH T EEANEFENE
SHETRFEAGMYE, AFEFIARHBETH
MALEB R H A B AN ED R, HHF XA
H B F ROk T A — B A K
LRAAEAMEGARREEERETAERENE
B REEF G I3 &4 2 A 50 % A6
By 4T

“ETIDIHMANALEARZA THEF
AABFZCEFAFBHFEANZANER/HX
By dE (143) . £ E (28) AnEE (6) ,
BHWBMRHAEM M E R [ 3K 95 b
(215) , ¥E (3.11) frH K& (1.25), W%k 225,
EAFETpIO ER /MR T, Bz, XE
fMEAMZEFEESE, LE225, ZOHF A
IF & HEAE AT = AL AL 2 1 UYXJ (6) . UYQI
(5) #f1UYJl (4), Wk 226, W EAFRESE
H, *AFEFENMZEARELALFEELE, L
K226, REANTHWE “ET3DITHNENAR
FAERA” TAEFLMGHKX NS FH 143 57,
NITE % K FEHLA iy XPCB it USWH,
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* 225 “BEF 3D HMNEMERBERAR” TREARMGPRZOETAHNEE~LHER / X

Fs ExR / #X RTE NFFELLH) GRS Gl (4 STk
1 China 143 73.33% 177 48.76% 1.24
2 USA 28 14.36% 87 23.97% 3.11
3 South Korea 6 3.08% 0 0.00% 0.00
4 Japan 4 2.05% 5 1.38% 1.25
5 Taiwan of China 3 1.54% 3 0.83% 1.00
6 Sweden 2 1.03% 43 11.85% 21.50
7 Germany 2 1.03% 3 0.83% 1.50
8 Italy 2 1.03% 1 0.28% 0.50
9 UK 2 1.03% 0 0.00% 0.00
10 India 2 1.03% 0 0.00% 0.00

#*2.2.6 “ETF 3DITERNEMARBERAR" TREARIAFRZOEFNER~ LM

Fs A NIFE KRFFELHI ELE GELEGY]! IS |12
1 UYXJ 6 3.08% 1 3.03% 1.83
2 uYQl 5 2.56% 3 0.83% 0.60
3 uYJI 4 2.05% 40 11.02% 10.00
4 EBAY 4 2.05% 26 7.16% 6.50
5 CAAT 4 2.05% 6 1.65% 1.50
6 UYZH 4 2.05% 6 1.65% 1.50
7 XPCB 4 2.05% 5 1.38% 1.25
8 USWH 4 2.05% 4 1.10% 1.00
9 UYPO 4 2.05% 0 0.00% 0.00
10 UYBC 3 1.54% 6 1.65% 2.00

7F: UYXJ % 7F Xi'an Jiaotong Univ; UYQI %7~ Tsinghua Univ; UYJI %7 Jilin Univ; EBAY %7 Ebay Inc; CAAT % &~
Shenzhen Inst Advanced Technology; UYZH %7~ Zhejiang Univ; XPCB % 7= Xi’an Particle Cloud Biotechnology Co., Ltd.;
USWH % 7= Sichuan Univ West China Hospital; UYPO % 7= Postech Acad-Ind Found; UYBC % 7 Beijing Chem Technology
Univ,
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1 IIEHIEEIE

1.1 Top10 TEMARAEIBELEESE

£ B 5w F T 478 Top10 T2 & % ¥l 7 ¥
FeFREFERA, tFIRERA, NBHRF¥E
HA, GEERGIR, HENBESHA, &
R FEERAREFHTE (LXK 111) . H4,
“WHEEHK, EHERAERNERXER LT
#BYE “BHHSCMAMERE T AERELSHK
A7 CAIWMAEM LR B lAE" £ T
HAERZHEHIREFH,; “EmER" kg £
. M¥., YEEF8NMNERIM X ALFHF B AF
FHERHRE EMRELN; “F—RHEN
B RE R T Scival A8 F E 9 E

R — AR RREHEART Ra-&
F-E-BHHFABEEGELFTE “REH

BER” CETMREEUHE/INEZRSHXER”
HE ZA 7,

2013—2018 47, 4 Al ¥ K %0k LK &
HRNFK 112, Hd, “B—RWE % KN

B XRRBERAERN D F,

(1) kA

ATHHERAFT—RB L EGF L EEY
B H N, GUHAMUEEARCHATEERA
BARRE, AR ESGE, Erdtmass
K& ok de, RENBHATE® (&
ATLE#) X—AWNERNEERAREZ —

KEHNBEABZLEEL) HEHMH: BTET
Wy &, BRE ENEMTESE L, BH
BRAr At t, XEAT oo e EI LA mAE )
Hah, BEAMARIIERZITHGA TR,
87 T 48 7 A LB Mo T A, TRt 2 B IR A DA
M., M AU ER 8, BEFatE
A HAETT, Rfg o 2R, REHE B E
WA RAWERE, BRSO E P £ LU,
Tt A+ N2 # R R

WERK, RBAN  FRFEA L HEREH T,
WEMEF AR ERELE, LELHEDE W
THRI”, e SRR R AT AR R, AR 4E AR AT R
PHE0FREN, ShEN, FaFEEDHE

x®1.1.1 (EESBFIEWE Top 10 TEHARELE

Fs TiEHRELE BN E  WEBUR RISWEBUR  EEIRE
1 2k i % 337 19 232 57.07 2014.3
2 R — A2 122 6424 52.66 2015.0
3 R A 941 64 743 68.80 2014.2
4 R - B -1HH -BHREREGERS 7 & 26 2057 79.12 2014.7
5 A TR A 472 20 783 44.03 2014.5
6 HHAELER, LIt ER AR EEE R AT RS 45 4020 89.33 2014.9
7 T 5G A MER & E&EmELFHA 655 49 476 75.54 2015.7
8 N A4 5 4 3 o B v, a3 o R 45 51 5602 109.84 2014.6
9 EFMREFEIE N EBRA G MK 30 2973 99.10 2014.6
10 B — A W 2 B H R 679 38 644 56.91 2016.0
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*1.1.2 (EERSBEFIRETL Top 10 TIEMRANEROIEIRERRE

Fs TEHREIE 20135 20145 20154 2016 F 2017 & 2018 &F
1 % i 4 B 119 102 56 40 14 6
2 K — AR 25 26 25 24 14 8
3 0 A A 337 266 192 99 41 6
4 B - - 1HH - BH R AERS 7% 6 8 5 2 4 1
5 AR 136 129 98 66 34 9
6 HHAELER, LiItER RN EEE R LT RS 6 14 13 6 3 3
7 T 5G #y K MR & E & wMEL 5 RA 38 88 138 202 157 32
8 N ARG 44 3 S B e it 3 9 R 4 13 13 1 9 5 0
9 EFMRFIE/NERLA S HKXEL 10 5 7 5 0 3
10 B — R A W 25 R R 56 47 126 169 203 78

TAHE RN BRI, HEREREa
FHEANEAMAIBA LT 2022 FHK, HH
Egy b A E SRR FE ML, NTREE
e 2 A B B KR o

(2) Rtb— &4

R — R WAy oAb i, DA ia W4 n
ah, BB P& LM, TENLHKN, HohE s
P, =AML ERER, mAE, =& HE.
BREEXF P EDREEERE, 4R -4
W ERAERA, BHEMENLERSERL. &
B, WAMEELSMER, Rb—KNMHAN
HRFRITEWER . HREE. FTRHBEAN
W46 R 2 554, (E 26 B A 38 o 415 BOR iy Bk K
BT, XA FERFFNH AR,

EAERE—EUHETAEMNETHLE -3
HHENFR, REZGEERSHEE R F &
HEBRKE, BixwHnmis54e., B2EH
AT HFHEFENREER, KEEX —HH
W RS R, TR T & 2kE s IR A
B, EARNBEA EEEkE, &FHMRMRSMK
T mERKMAE LR ARER, BRI EE
WX —FH AT,

SL R FE A A IR, FOE Kok R — R4

FERRFTEN: RIEIZIR—ENEGARE
Hikit, ER TR, &AM 1A 4 L
R, BHARERAS I ENBINHFRL, T4
P 2 TR T B 8 3B 45 I R B

(3) f R E A

MEMEEE S, 44 ETUAMET, Hkk
ZRXAEEFNAANEE, HESE, WHZEL
e, WEHMERSE, MRERBOEM, XK
EEEREALGCHENERRE KRR X
W, bW K EENITE R R BN, BHERIT
VMO R ARBEEERE, AEERRALE
B BN R R T 1A

B16 MEREMHELA UK, BREHRER
RAWEBA S EGRZARE RERERANEK
o MEKR, MEREHARERGHIHE, HE
RERAT AN T HHBBEAHA S, H T HE
ZRERWENFE MR EHA, ¥HHER “Mitk”
AN BT AT IR B A 5 o 4R K B T A
X, TEARTHAE: AERGEEZHEH
5ot AR F A A B HBOR, AR E B A B
M i, EI IR TR A A e
WATEA, EHESEHNR T ERN; KEX
GH. REBENERG I B LFERGEHREA,
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SLIE B0 B E B0 B0 A A TE B S B
My RELBXERFBHAEHTHEA, LA HE
R 55 T 40 L G5 A o AR A AR AT A E B R AR, R R
— FREE RN RGN RGEE, TTRM AT
P = AN, R RN VE A A e ol B R AR
B AR KRS, d R ST E et
HEEAEEZ—,

(4) Rm-—@EfF-itHE -EHHREBGEL
577 %

KEANEIR AT R R S, AT H 6
NEEER, AT kS5 HERE. I,
et i, FlRX B BREEEE, EELARN
BT AR RERA BREANAERER
Ty ME&FERNETRENHNE, HH#H PR
1 R R W 2 28 A I PR TR R, T R P TR B R ke —
B -HE - R R RA R, Y, K -#&
B -1t E - =8 R a A W 4 oy a3 AR E A
TEaRS, BNFEARMRHK,

F AR R B E R IE K,
HRFAREERAREENL YR AREEEER
etk i, Bk R - 1HE - BH R
BANENFAGLBEA SHBT T &, R®
REMGARm, B, WEMEFTIRREHS
UREMNEGEREZR, REZHEXH AT E
ARABTHNERETAERG R RERE, BT
W 215 RN G P 2678 dE 09 0 R A B S LB #E L
FEERERERERKRR, KRR A R
HEAFA L,

(5) BAHEE 4

AT ety m B B AR 2 i R A K —
SEREWE, FRlEC R ARNHES,
AGHERINBHRE  BEERRECHNRELS,
BEAXEIGNE S FALALHEN, KE%EM
Frx b, AT s R L LB A Bk R AR A%,
R FEER AR AN A ARG NATE &
2%, WRBAHEEGRLAS, XHAVARALSY

AN BERTAN., EEHRKER,

EH—RAKESS LT ERSIT, ALE
HERENHFANE L, FEEBNALEEY
THAR, HALESTRMARLTE, A8A5
B L AANE LB S M E S0 RO R KR
BR, AVGRAB R G2 LEX R B
N RERA

BAWBEHERERARAEELE:. AE
EBRAMEEE, THAMMERFERERLNREA
WRg ., WA E AT R AR ANER T
RAAEUEEA, BREAZGKTHRGEE; &
FHARERRMELINE KAt EEA fn g £
T Ao

BRRAM A K R, RI A E R
SWBAERN “UANR WMATERTR, &
bR, BN, TEEWHAENLA, WAE. W
ZHFHSAIEREALSH K XFMH IR, #
AAmit EEA THEARUTHENREITERMN
HABTE A, AR, RABBEE AN —
RALEHOGHFLEIZAL, DRIALEEHN
By 5 R

(6) W LER, RiTERERNELE
T

BEOEFHOAR R TR fr e At R AR (e
SiGe/Si, SOI) , BA 5 A L4 & BAMY ¥+
& (CMOS) HAWN T EIHAT L F B Fot b B
By T K A Gk, R XM B R S o F B AT AL HE R
W, NTIEIALER, RITHEREERE S, &
KFREALELSTEREE (IC) BHAWB AL,
MEEERENEERETFRABTEE ., BIKY
RS, BTREWETE,

ERBERERALTFRUERELTFRANZOHE
MATEIAR, WEEALASE. RELRNE, B
FERAME, ALK RS, ORI LG HEA
TFAERBAEAERERK, e R ot —RE e
HpoLR, BNARET TETHEB L 5847
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32 0 B O OEILER | BT AL ROE 41K AR B B AR R
wE, QBRECRMNBN THERLESHERAE
B7, ARttasitEEn, B EFTRS
Wl R, BRERRMRET TEF, QLA
HERTHRITE R £ e E5 i 2 LK,
Bt R &P aRe AT ER, BIREHMREH
HRE, @I RS EFEbERnEE, 4
B, K dABMERAASE, BRI RE
BARI AN AL URE RN EE.

(7) @WH5G W AMBREA L& EMELS
BAR

AAER &L &L RMBORZ SG KA TIAHH
MELBERREMBEORARAZ — AMBRRETL
ERAREHRESREREFY F (B¥IL+EL
R, BEAARALI2AHER) WK, &
Bl —mARRLEREET IR £, B
WIWAT, #EBRELREE R &R HE TR
W, AAERALAERARAT - L5 R/PK,
ARBERA TN ARSME AREARE TR L,
TUEYREE - ESEL, PREFPRXAAAEX
LELERMAG; WTULARMBEE LN A
t, BRaHAARAERETREL WAL,

AABRRE L L EREANGRER: OFH L
HELHIA LN L IE (MIMO) SR L EF
Wk, RRELEZMELRR, ERA%LF S
FP AR — B R AR R B R kR
WEE, £LFH B REAE TN EET AR
EREMERE; QT HHKEFAERELEN,
AR ERTH; OTABERLAAIE, REH
BEE;, DIREHRERE LM, RHELNEHER
GG e A R A T R AL, ELRF fe R Ak
THA A LA

A TR AR LT &AL B E R AR
#, 5G XA LT A 7=l EEEA, A
MEERENY LI EEEA & E I .
XA EINRREEFEIT, 5 % yE

B,WEBE, FERNAREKRN L& ttw., 4
FRKI, LR P EZTE L LRIENIA TR
B4 7k, HRI D2 #E 6 6 GHz LT (Sub-
6 GHz ) 5G 3k ¥ K i 64 R ARLBE, &Lt
—FRABE L EEE, Sub-6 GHz 5G i 3 fr1 5G
EKRARGHERF 256 REZE S R4,

(8) A T fthah Al 2t b K v v 3 t ] 45

WA R — AR T ETL R KA
BT T R By B e R Rk B A T A A A
U ob) B & ARS8 N - &R
WL I AR A AT R B AL A R, T A
W AR RS, SRR EEBENA,
R ERG ., BWEE . RE L EE, K105 5%,
B R R A A b B A Ok DA R R a3 B IR 4
PR (Science) Tt N FE A+ AR FHE,

R+ SERE, B AR E KA
WMESANDX ., MABREEWRILFE, FER
RTEERYE, HREFE. A% WA B FERL
W, MRENEHEEMLOAENEERATF
B, BIRTEREA, BT L., HEEZA, #
M IHAREFANEARLE, Ba, EEERN
BFEE. FAR., TURHRMALHMAEN
AR Fdl & A THEEN, xEEHHXHFTE
TRBMATHMAERFRITX, HHFIN XK
R MR A R ; M BB T 50 £
ZABMABFRMEX LB ETFREFRAK
KFARNAR; BARNEEZFREGHFERLT, 7
BEKHT EL WA LB MR R
WA, KA Z2HRH RS ##E/F Intel. AMD #n
IBM % 4.0 % i SLEC A 24, BB X RAHH A
AL

(9) EFMHZHHE/MERKGHLE R

2019 £ 5 F 20 H A, HE £ (SI) o
TAFEAREAS G R T HT AR B HE X,
B (s) .k (m) . T (kg) . 23 (A) .
FFARX (K) . ER (mol) | k&4 (cd) # 4
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BlERFEAREE B R EN: 4 13BREFAZTH
Hy F A5 AN 4 B FORIE M (Av, ) B E F#E(c ),
L wEH(h)  EREH(e) WAL EFH (k).
PR it 2 % 4 (N,) . J % 05 540X 107 Hz #y
BRSO (Ky) o SI#TE UK # 1R k&
SIFIWFER T, I ELHBEREHEETFHAN
KIREERERE,

EFLRFSIBAWET AR TNELARAY
XAY, AAETFRA. ETALREFHENY
EERAETNE, REERANNE REEREH
M, EHFREGNE. BHNE. BENEEH
BERENA, £k, MEETHERERAMS,
EFAREHE/INESNER L. MERFUK
WEEREN T AERE, BEBEFKEERNE
BE %k, AWRE EWEEH SR EHE
Fots B &,

(10) #r— 40 & W 4 B 3 pr Al

FEMMAERE K, NITHERLE (ANN) B
T NE| o & A £ T RN -
HEENRE, R —HEHENBET T E, H—
REEWNENRAREFTERD TREFIWEN
BRI R REHERNENEERR T 0H
R EEW (R ENAT E) |
BEEITEBREMENL, ARWERE . F5
WA, EENEE | MR LR g eiE
BWNEEHEHERURF AN EFEHEA (i
A 2 B 4 | A R L 4 R 4R AR R BR A S S A
ZWE), FENATHRERTF . HENAA .
RPN, EHFRAFAR, BRIEFLE. HLE
A% AT H A %

REMZ W% EEAER G £ 1EF R AL
BEEFENAPRANEAMERA, BREATLR
ExiE, YMHEMNELTIEES IR EEH
B ONARRERE . IAFHORERKZ .
bl ERREFEARK, #AIF—RHE
SRR EEBFLEIFFRT: WELT A

=
[
s
S
G

AN EREA, REME N LW T RBE, N
FEARTTUSE 5] w2 WAL, 22 B 25 oy 3 01
gz,

1.2 Top3 LIEMRBIAEAMBIE

1.21 KNSR

% il B % AR T LA 3B 3] 20 42 80 4F
REEE N RERFZ A RE LAE SR IFH
w0 AT AL A IR TR R REH
WA “WEHATR, 2000 F UK, KKE
FAG B s AT A E R A, 2015 4 10 A
FEEBERBART “WEHAWTHE: AHHE%E
M7 EMF 4, 2016 7, 36 KA #ER A
FRAGAM E&REAT: £ EEEE K ¥ W Brain-
ScaleS # 4. 2 E % #7 #f 45 K % #9 SpiNNaker %
4 41 % & IBM /8 # T TrueNorth 5 A 3 th &
B, KR G IE A FE A8 A ¥ B9 Neurogrid, 3
P /R Ht 4 K % B Si elegans B % Intel /A 8] 3% 4
KEHE Loihi A AL T 5 K%, #2017 £
5 F %3 >C “A Survey of Neuromorphic Comput-
ing and Neural Networks in Hardware” 4% 1if, M
1985 £ T 46, W& S AR K By id X E
K, it 2682 K, RHEWAL TEMA LN
REMGHT MERWESN

B E 7 K A fE 7 TR A K B R A AT 10 4R,
201549 A, dbr B3 L WA FART I,
“MiAFE XMt E” EARAKESZ—, NERL
Hahor R . Kt EAA S f kg R 3N E
RARTOFTEES, B KMEHENFE .
NI RENTFE . WEABASBH., RWAEE,
MBEFI S ERitEN, Arda, BE%3
fMEREE, TTESN T R WA ZHE S E W
FlAREREMERA, BRETEZH#E, fln: &
e RFHETFHREL T EMBEAITHEEREN,
FRT “RI” ZFIERYE R, RRE 2019 F1E 4

Pk
1=

=
juzay
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HEXEXKKLAE (Nature) 5 L EAFHHRERAN
xR K KA EATE AR, B HEA
W FEAILIE 9 07 A AT B o S A AL, 2018 48 #F 4
T ko e 5] R A e AL RS L, R
ABRTFE, BREHAEET, 2016 F DLk “W
FHEMEE” EAREAE LT EER R,
B+ 244 B 5, 2018 E R B I KA “HHA
¥ 2030—H —RAZHH” EATE s, ¥
PR AEHAERIE RN EEF KT M,
KR TRATZMEFEOR XN EE
P E R R R AL Lk 1.2, % B p A
R AR, KRR AR AR e b

RAWRET, RO XHEMYPTI A 22—
P b, EEZOK X LRI 20%, EE. e
AAntg 24 b 10% A4, KEMmEL, BT,
BEAMEESN AR, RENERAGENZEER
*E 5wk, HERZEHHEELAELRSEE
(WA 121) o %> Bl b &4 (L
k122 fE122), *F 10 BWHLMHF, BT
MAEFREERAE R TR FF RIS, AN
MELSATIEHRARE L KE, whHhiF. Be
KE. EERKE, FEAF, HEBAE., &
TRAF. SIFKFMEMERF, BIHLBX
HEFE (Nk123), XE HthHEL 13, #*E

&1.2.1 KB TREMARIEPZOICNEE~HER /X
FS Ex /K DB B3 LA W3R WEISURELH  RIWS ISR
1 USA 169 50.15% 10431 54.24% 61.72
2 UK 64 18.99% 4337 22.55% 67.77
3 Germany 40 11.87% 1871 9.73% 46.78
4 Canada 39 11.57% 2568 13.35% 65.85
5 Netherlands 30 8.90% 2313 12.03% 77.10
6 Australia 21 6.23% 1553 8.08% 73.95
7 China 21 6.23% 1133 5.89% 53.95
8 Sweden 17 5.04% 837 4.35% 49.24
9 Spain 17 5.04% 765 3.98% 45.00
10 Italy 16 4.75% 1398 7.27% 87.38
®1.2.2 “EKNEE" TREMARANEPRZOICHER~EHIE
FsS s B3 188 5 1B3ZLEh W3R WEIBURELH RIS ISR
1 Harvard Univ 17 5.04% 1037 5.39% 61.00
2 Yale Univ 13 3.86% 1099 5.71% 84.54
3 McGill Univ 13 3.86% 834 4.34% 64.15
4 Univ Oxford 13 3.86% 1316 6.84% 101.23
5 Stanford Univ 13 3.86% 918 4.77% 70.62
6 Univ Edinburgh 13 3.86% 588 3.06% 45.23
7 Univ Toronto 10 2.97% 767 3.99% 76.70
8 Univ Cambridge 10 2.97% 623 3.24% 62.30
9 Karolinska Inst 10 2.97% 487 2.53% 48.70
10 Univ Minnesota 9 2.67% 1010 5.25% 112.22
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Uiy vy adg

Ta i

Wil Lirwi

1.2.1 “FENEse” IEARMEETZEER /HXER 1.2.2 “KNER ITERARMEEZENEEN
AIERL AERM%
*1.2.3 “ENEEE" TREMRANGPRS RIS EE~HERIHEX
S ExR /K TS B3 &3 1 CiE 3L ) eS|
1 USA 6725 35.51% 2016.8
2 UK 2382 12.58% 2016.9
3 China 1899 10.03% 2017.2
4 Germany 1680 8.87% 2016.8
5 Canada 1344 7.10% 2017.0
6 Australia 1017 5.37% 2017.0
7 Netherlands 983 5.19% 2016.9
8 Italy 909 4.80% 2017.0
9 France 735 3.88% 2016.8
10 Spain 679 3.59% 2016.9

Aok E ML 10%, Hfbh5 =W E AR Y,
EPREALEWMERTAREALLAR, H40
10 LBy AT S XX il A, 6 Rk B £ E (L
*124)

122 Rii—EHKARN

ot R — R EABEE A, HINEHEN
IS RERNAEERME LS RE LR,
Bt —EZ&WFER . hieHEE. 7 Tea sy
WMERREM, XERM KRN ERAHREE
AR EERA, BWHR L FEE XML
REEN: £EEANTHA R — AR EH LA

## %, 4v Starlink & HAL $3& 3 & SRR A K
T 2. Google Loon T B ¥ 3 2| B W AL B B BB
BATIE-wEM%LE 56 MEmse, EARR
5 W 4 oy b g UG 1 B E LR 28 (SDNINFV ) 1Y
Hh, H020 it P ZATEERRER,; RE
BRI RM—RUEEMEEATE, BFRHATL
B %2R,

R —E A HNBEARAR EER
I & .

(1) /¥ =1 R—RAMNH A W AT

R — R RB LR E > VBT E ., &
HIE  GZE TR BB RETHEREE,

ST AT

35



e WhHRS: RSBy Tk

*1.2.4 “RINERE” TRMARANGPIES O NEEF B

Fs e B 13 185 1% e 3Ll 5Es
1 Harvard Med Sch 396 11.79% 2017.6
2 Univ Toronto 362 10.78% 2016.9
3 Univ Coll London 314 9.35% 2016.8
4 Stanford Univ 313 9.32% 2016.7
5 Kings Coll London 307 9.14% 2016.8
6 Univ Oxford 306 9.11% 2016.8
7 Univ Penn 300 8.93% 2017.1
8 Harvard Univ 298 8.87% 2015.9
9 Yale Univ 264 7.86% 2016.9
10 Univ Cambridge 249 7.42% 2017.0

KB AR ERE ., FMEE, WHEAK, BZE.
W& 77 WA ARG R W R R & KRS A
fE4 R B4t Bl W 4, F5 235 B SDN % W 45 471 3
FHRA, RAZEATES, gRARELLS, X
R R — Al 4L P 2R A T R B A

(2) EHTARAM. &A= 8 F %
Pk

R — A W 7 B AR W E B 33 R
Gk % R4 (CCSDS) | #RAZM% (DTN) |
BB EEF I (IP) % % F 4. @ AL
R #&F kA CCSDS thiX, Fl B M#EHEFLT T X
A DTN WX, A M3 3 1 20 T 7T % A e BB 1,
Wk AP TR P LI A WA, &
RN H AR (CCN ) B T4,
I W PURE T B —F £ 8 WA ER R M
— R B B

(3) B ARERY M HLHLH

HA BN REY RENRZRATLEGH A
ZH, WHAAFPNSZESHAEAREVNBSRHE, &
BRGNS HRERWN G ENFFR, AK
PR 18] 3% 50 4 e B B B E | SRR BRI E K 1R AR,
EREFEREZRNERTRE NEH 2 EH
Bk o

(4) %4 W& YR Bl & B Fl 3K

WHRERESHTRENRAEFR, ¥
SDN/NFV &8 A W A F R — R W%, =%
e W 26 00 R R WAL b AR & R E PR B L R R 3R )
By P 4] % F A YOIRE T S R iR o R
URLATENNEER, XA TETHKRN 5T
ER M B E RS LR LE N B AT,

R A — 4 W AR A 5RO G b X
LA 3frEEE, PEMEER (LK 125),
MR X EE BN (LK 126) kF,
H 4 w3y LA &R Bk ¥. CALTECH #n
FhAF, NFEZEZX/HEEAASERS (L
K 123) k&, MXERIHMXHHETEEE A
FEHMEASERL (LE124) kE, AHAF
FERERIRFRAERRZRAET . AT #%
NI EEFHERKME AR (LK 127)
kX%, YE. *EREELP W3, L+ FENU
1753 B SUERE S, T b il ik 26.93%, M 5| #
WX EEF M (K 1.28) k&, HA4H3
B LA o E R B . % B NASA Frdb g o ok 5

1.2.3 BB EAR
KMNMEEER—FHKTH-FHLNE Ea
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#£1.25 “Rit—(AER" TRARBNATHROICXIEE"HER / X

Fs Ezx /X e SEL 1e3ZELfl 5 5UR WEBURELE] RIS IUR
1 USA 47 38.52% 2141 33.33% 45.55
2 China 27 22.13% 1256 19.55% 46.52
3 Germany 27 22.13% 994 15.47% 36.81
4 France 23 18.85% 1540 23.97% 66.96
5 Italy 19 15.57% 972 15.13% 51.16
6 UK 19 15.57% 768 11.96% 40.42
7 Australia 18 14.75% 801 12.47% 44.50
8 Canada 15 12.30% 770 11.99% 51.33
9 Netherlands 12 9.84% 562 8.75% 46.83
10 Switzerland 9 7.38% 413 6.43% 45.89

#1.26 “Ritb— AR TREARINEPROIEXEEHE

Fs s e IEL B3 ELH WEIR  HSIRELE]  RIEWE IR
1 Southeast Univ 8 6.56% 309 4.81% 38.63
2 CALTECH 7 5.74% 296 4.61% 42.29
3 Tsinghua Univ 7 5.74% 274 4.27% 39.14
4 NASA 6 4.92% 435 6.77% 72.50
5 Army Engineering Univ of PLA 6 4.92% 259 4.03% 43.17
6 Max Planck Inst Biogeochem 6 4.92% 171 2.66% 28.50
7 Chinese Acad Sci 5 4.10% 380 5.92% 76.00
8 ETH 5 4.10% 232 3.61% 46.40
9 Univ Calif Berkeley 5 4.10% 237 3.69% 47.40
10 Univ Texas Austin 5 4.10% 249 3.88% 49.80

7 : CALTECH %7~ California Institute of Technology; NASA 3 7= National Aeronautics and Space Administration; ETH % 7~
Swiss Federal Institute of Technology Zurich,,

PLA Ure & Taphnal

i Caldf Meripdasy

Lirw' Toomna: Saashin

E1.23 “Xib—FHEAN" TEARAISEEZER/ E1.24 “K—@MCERN" TRARMEEEVAEN
XS IERE CERES
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&®1.2.7 “‘Rib—AEHEARN" TREARANETES RO XMNEE~HESR / X
Fs ExR / #X TS B33 &5 118 SCEL ) S S)iik] ke
1 China 1753 26.93% 2017.5
2 USA 1428 21.94% 2017.2
3 Germany 560 8.60% 2017.1
4 UK 536 8.23% 2017.5
5 France 431 6.62% 2017.2
6 Italy 411 6.31% 2016.9
7 Canada 398 6.11% 2017.4
8 Australia 308 4.73% 2017.3
9 Spain 260 3.99% 2017.2
10 India 217 3.33% 2017.3
®1.2.8 “Ritb—FRHLAR" TRRARENEDHES ZOIE X EZE = HIE
Fs it 185 [#ZIE3EL 185 [#Z e SEE ) N 53)jitE] k==
1 Chinese Acad Sci 367 26.14% 2017.3
2 NASA 144 10.26% 2016.9
3 Beijing Univ Posts & Telecommun 143 10.19% 2017.0
4 Univ Chinese Acad Sci 131 9.33% 2017.5
5 Tsinghua Univ 122 8.69% 2017.5
6 Caltech 112 7.98% 2016.8
7 Univ Maryland 86 6.13% 2017.2
8 Southeast Univ 81 5.77% 2017.3
9 Beijing Normal Univ 77 5.48% 2017.3
10 Wuhan Univ 72 5.13% 2017.6

L, ETRHEFAAERE, 25, Lo
FEYHWEANE, LEERXLHHE W5
AR s R, R E L, BE A E AL A
&7 “Bmitx”, JEREEARE, ARKA
THRRERREGCESER, HFEIERE R
5 R ALk & A A 09 3 %6 7 R B MR R

il 2 9T 58 B AT R A TR AR 4R B 2 L HY I 4
AE, B AR B AR S RN RRATT I o e Bk 45 4L B9 R F
Bo WNMATRISh R BRAE A, LR b xR Tk
FIBUG R m TREBE, At FAZRENET
ARy & R M AR R L, REAK

TREANAA TA G BT & 2% PR B BOR ML HT, M3
AHAUSMARREFA RN I EHRBEMEA
THERSR,

HEXR, MAFERARL LG, ATHR.
AL BB T AR, MAFF R L ENE &R
o MAERMFHRNES RN, FH¥FENRE
RARFTEERY T Ed BF, ERRZ 0T RAR
HEMMER . MUEHAAIR S, RH W akE
BHEE, WRAGUHTEEMARNEN 08, TR
A, FLoR, EmREEFFENRETALNA
T2 5 R RA o R G BOR Y £ B KR A
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O 2 # H WA WA T EMEAR, BfFEmaE
E-eM, ARG EERAERIOR, BEREK
WAL AT H %, T LI HE R X FH
WAk Rl 2T R A B4 5 UE B 09tk R B RRAT
QOATHE., REZZMAERG P HLFREEH K
A, BT LIEREA B hE sh 5w A E o e A
BOWEEMAT; O REKEBHRGEHEA, A
TSL I 0 2 R ok S T 2 M 45 A 09 R YRR AT A B
AL,
CBRBBORT TRB B AN X '
(L%129), HAm3IMMyTXE, HEMEE,

Bt X EEF BT E (Lk 1.210) , H4
W3 ERHAY AHEEIFKRMAIEREKXZ,
FEERSHRX AN AERNETE (LE125) ,
MXERIMER Z B FEEFFTNEEX R,
FENMERAERNSETE (LE126), X
WA FAEEBEERR, BIZCIBXEESH
ExRsMXaitrm ( Lk 1211) , 8. #E
MEE T3 4, TED 6423 Bt XHLF 2,
b 11.77%, MBS XEE ARy E (L
%k 1212) , BHhEFR. RIAFFRMSES
KEMHH 3 4

®1.29 “REGEA TEARIMEFZOVIEXNEEFHER /X
Fs ER /#X IS 1B3ZLEhI WS I50R WEIBUREEH R ISR
1 USA 561 59.62% 41 453 64.03% 73.89
2 UK 174 18.49% 14 613 22.57% 83.98
3 Germany 117 12.43% 9494 14.66% 81.15
4 Canada 80 8.50% 7192 11.11% 89.90
5 Netherlands 73 7.76% 7700 11.89% 105.48
6 China 67 7.12% 6081 9.39% 90.76
7 France 55 5.84% 4512 6.97% 82.04
8 Italy 46 4.89% 4930 7.61% 107.17
9 Switzerland 42 4.46% 3520 5.44% 83.81
10 Australia 41 4.36% 3141 4.85% 76.61
*1.210 “REGRA" TEAREFZOENNEE~HIE
FS s e E 183l WEIBUR  #EEISUREEE] RIS IR
1 Harvard Univ 75 7.97% 6817 10.53% 90.89
2 Kings Coll London 42 4.46% 2308 3.56% 54.95
3 Stanford Univ 41 4.36% 3277 5.06% 79.93
4 Univ Penn 40 4.25% 3235 5.00% 80.88
5 Univ Coll London 35 3.72% 4082 6.30% 116.63
6 Yale Univ 34 3.61% 2668 4.12% 78.47
7 Univ Calif Los Angeles 34 3.61% 3173 4.90% 93.32
8 Univ Toronto 31 3.29% 2661 4.11% 85.84
9 Univ Oxford 29 3.08% 3720 5.75% 128.28
10 Massachusetts Gen Hosp 29 3.08% 2953 4.56% 101.83
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1.2.5 “HGEA" TEAREETEER /HXE 1.2.6 “HEGEHEA" TIEARGEENEENEIE
HETERIZS ]
&1.211 “REERAR” TERAREIEFES I OEXNEEFHESR / #1XK
Fs ExR / #X FES B3 &5 e S EL ) S as)iElkeS
1 USA 20120 36.88% 2016.8
2 China 6423 11.77% 2017.1
3 UK 5800 10.63% 2016.8
4 Germany 5221 9.57% 2016.8
5 Canada 3455 6.33% 2016.9
6 Netherlands 2799 5.13% 2016.8
7 Italy 2637 4.83% 2016.9
8 France 2532 4.64% 2016.8
9 Australia 2156 3.95% 2016.9
10 Switzerland 1755 3.22% 2016.8
®1.212 “WAGRA" TIRARANEFES OIE XA EE~ B
Fs s IS OB EL &5 1018 SCEL A S )iit] ke
1 Harvard Med Sch 1300 12.68% 2017.6
2 Univ Coll London 1106 10.79% 2016.9
3 Univ Toronto 996 9.72% 2016.8
4 Kings Coll London 976 9.52% 2016.6
5 Stanford Univ 948 9.25% 2016.7
6 Harvard Univ 894 8.72% 2015.6
7 Univ Penn 873 8.52% 2017.0
8 Chinese Acad Sci 823 8.03% 2017.0
9 Univ Oxford 811 7.91% 2016.8
10 Univ Calif San Francisco 766 7.47% 2016.8
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2 IWEFARWGE

2.1 Top10 IREAXRFARESE

F A5 F TR Toplo TR K BTEH K
BFHESHA AFIREEA NBERFEHK,
FREREIE. WHENBZEHEA, BHB*¥S
BARESER M (LK 211) , HF, “EENA
AR RREHAR” “ETHAEFREAREER
BIFK” “FANBAEA” ETHRERZ LM
FaRd, ER7THAEREERE. ETFTAWHEY
RO R0+ | 2013—2018 £ A FFIE R L& 2.1.2,

) ZX R EEAFERA

ZKK&E ﬁﬁﬁ&*z&ﬂﬁ%%ﬁﬁ&
MERRLAFTEEEERNAERGT R, 2KK
%ﬁﬁ%@%zwamem,ﬁﬁ%ﬁ&%@%
1~10 mm. FlA X —I & £ 5L KRR, EEAL
MRk Gbps £ZE Thps 4., —Fv @, =Kk
SRMEHER BB EEREEREATT T,
RAMERE A EGTAT; F—F @, EHEH
HIENT, R&RLF AR A I A & TR
ANy s, AR EEESE, TAEEREAE
g %, T Fffs B L E ¥ 24.75~27.5 GHz #=

*2.1.1 (EES®BFIREME Top 10 TEAFLRLE
Fs TREFERNG RHE 5|FE FIWEIE FARFE
1 EAEHERERA 293 4246 14.49 2015.4
2 R E B EARRAE 186 237 1.27 2015.7
3 EEAIM AR I R 55 H A 227 18 350 80.84 2014.1
4 KT WM B FEARNEREBETL 213 382 1.79 2015.9
5 FAMNEAZA 286 44,560 155.80 2014.5
6 AR A 8 R BOR 184 256 1.39 2016.8
7 HTH BWEFIRIAR R B 2T RN EHA 221 918 4.15 2015.3
8 FWTF BN F B AR 48 356 7.42 2016.4
9 AR R 2 A U BA 48 36 0.75 2016.8
10 HETHRALEFTANWEGLIE. BARRMN U RREE 329 882 2.68 2016.0
*2.1.2 (EE58BFIREME Top 10 TRRFAIEZOEFNEFEATE
Fs TEFRAELE 20135 2014 20154 2016 &F 2017 &F 2018 &F
1 ZEAEFmARERHA 21 18 26 40 52 90
2 B G BB R AL 18 20 31 34 35 38
3 BRI AT R R G5 AR 89 71 35 28 4 0
4 ET A FRANEEET R 35 22 28 26 49 53
5 FAHLBAZA 80 87 45 53 16 5
6 BRBATEES A 3 3 4 13 36 81
7 T E W FE ORI AR R T R ERA 14 22 31 27 41 40
8 F MO W T B R A 0 2 2 14 15 13
9 Bk 2 A A B R 1 2 4 7 18 16
10 ETERAEFANEGLE., BRRMGHESXS 15 36 70 62 63 75
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37~42.5 GHz X #i 2 K W B 9 & 5G 5L 3o 47
B, EHZEXRRGE ARG RANZOEAR, AHNHE
MIMO % %A Fl K A K & 1 7| 8 32 e mt 3, AT
KERT, BB ARRBRANBREEEMEE,
A AHERPEERAN R, @F: HEhfk
WMAEM., ZREEH. BHHE, AAF 0N E
(OTA) %, ZXHAFERAKEXR AT EZNE
BEELE, RA—KLERE,

(2) BEBENBEHALE#A

MEME— MR AE AR FIRF, HREF
B L EREmATEETFENE = T inE
RIH AEENBLRNENEFEEAT RS .
PR R TP ks & IR e K K &
AR, BEENBEEERRT maHE:
RIgAFHRRUBEA (B HKEN ., ¥ FELH
&) EFPWMIBNENEREA (FHAME,
BMETHANE, ThEHNESE) . EWETN
BER (BB EWEMGE. ARBHESF) | it
ERMERXERASE, MEGERAEHLE,
WECR . =P E. KBIE. AT RER AL,
BEZUERARES —FRANEFEML S ER
HMERM E, ERERN. FEML. Wiy
AR RS,

(3) AHBWIMHRA A% G HA

HGEWM2 T RA R A EEETEGUME =
B, FIAEXEE2IRINERE L, TRET
W, RA. St EES, BpbEE
W AN ERRH . AT E @G o=
FETENEHELSTEA, FHEERL, B
foi Gt HEFA R E LR, EE R
AAE5HEABTRA, TENATAAEE, K
MAZEE. 2. REAMGKERE, ZET. T
AN B HGuE I 525 v o R A A B S AR

REF 3R T o EEAIR AR A AR B K
R EA: FREAERITEE N ERG AN T
Gt H kA, BRARBEELSFOTEZ WA

BEHRK; #—FRAZEXER L 2R, REH
EABRAERFATHERRERE; ETHET
WrmiE ey AL A (GPU) FEHiRE, RAH
B EM 2N KEEAARMALE A
BB, FREFEE (BREE) R, T
RIBE 2 ITER R E; BRI ANHEELR
% (GIS) kR, RIEmEE, HALE
FE B B R AR K AT IR A B

(4) ETHaE TRAREE-EEITL

e AR A R N B R R R B ok R
BT RMBETMBEREE, Ma UK T,
R g %o ms T8 ARAREIXK,
FEREFABEAFMER. S, HAL, TR
fo. FRtT mA R, RERERARK, Fak, K&
e, UWEKEERANREHHMAETER,
AAMEN THARG KR Z e FRMEWERY, L
RAfngh oo . B, . £WEF, 41X
HARFZFRFRRR, THERBEWHAEL, £
BAL LR E L A R R AR SO R 1R,
MR A RBEAET L WEN ., HEwTF. £
Ex. AF. LEA. X, EEFTYORNA E o
Jiz. fltn, OFETH ERARHARNE RERE,
AHLIAMBF R RN R, BREEK
38 SE A 5 b AT 3, SE B Dk v L An AL 28 ) 48 FE 3R
QUENANKREWEZEED, MR ERBKE
AfRA R EISE ) FREE R, SRMMETEAR
mEE, HETFRE, £HRAME. PRE AKE
TWrkdt; QRLRBAEN ZAAWMLA, ETHA
BT RORFH A R R BTHORIN, Wiy
AW TR ETR, & FTEMETHEEERERE;
@DARAEERBRG RV R RN REUAR, XA
T He sk T AR K B R 2 0 KA RH B S B R
B, RN, R E AR RS O
B FHAREAR B FIN, T LI EF R
AW, BRAES N, EHEEH E A
o, EETLE ) THETAF,
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A3 IR, AL R Gith BB A
REAMABAAGAM, BT, LFEFHEEN
B —&, REREERBNHNEN, T,
LT, HEE KK RN ER E W&
WAL R R RBAREA L FHL AL HA
AR, SM A TEMEARMAHEEE,
MR RE AL R RMA R B
SERBUELE,

(5) FAHEAKA

FANBAFAZ NS EM, REIFTHE. A
IH%.IDBFHNETHR., £HINEAFAR
Ay, mEETFAN—-AILEARLK,
BEMANREER T, EFEK. 2AKMH.
MBEAEE, ENEBEZHRERMR, F AN
BAETEFRTEA: AKX EHEEHEK,
HRTREENETEEAG ERNA LKA, 3D
BEMETEHGEEA, WHETHWSEREREER
BABA, 8 TRRIT. FaRENILEAN
Mk it, o ET A R R AL, AR E K
R O

FANBARLAHBEF ARG, REEMER
W, REE. Z2%ERERY, REAKED.
B L B A AR G A R T AR A ey F AR,
AR TARBRENEREMKE, B, FAIEA
EER. TR, AR B2, BRELSA BT X
WERB K, EFEEEEEE. RAE. FEEY
BAHE. tZ DBk RMIE KRR ETRE,
FEREHBRFENEM, BEA KK AN A
AFANEA, RS ERDERRF. K
K. BEWHEFAIEA

(6) BEEMATHGES FHAK

ANTEHE R EPATALHE R EFLEF S
SANTHREFNERBESR, EAXHALE
AL W RE R A, TR O A AR AL TR R G BE A it
A, RABIATE RIS R ENZSEA,
MEWRW., B8R, TFREE. BaitE%

G AT BT e BLR BR R, BRRAET S
VDR E R EH AT
ERRELREGELE, WARGALE
By 40 P2 fe RO A ) %0 4R & LR A B RO AR

B, 23 %FEHM AN ERATEES K.
ETFahETEMRARNAG T HEZETE
(FPGA) £ Z W i =3 fL A, [l B S HF I i Andfe 32,
Bl TohEmmE L wERmERNLEFTR, EA
KEFHERBIAIERS A AHE: OHtALE
BEEEHATETE S mE N L AN, X2 YA
FRAR, REFEEBIAT AR @00 KFA
THESE. RERAATIERSHF., £T0HEE
EHABBEMATERER . KFATERS A
QTEMMBE LN HERSTELE, BASE
k. RTh#E . RIERBHRE ., MXFARXRKRLE
A ETHEGHEIFHRNTEMA TSRS
R XESEMA TSRS, X THAFEEN
ALE#SEH%.

(7)) ETEERENKFABNERBET
Bl & # A

4 K A RHR 48 R <F/NF 100 nm 9 48 /)N Bk 4
R Eg, —% . ZEMHSHERETA RN =
BRI ERR, BEEHE . RAKE . FERE,
Uk R A A SRR A FH R, R — £ 7]
FR LS, BFE, h¥, BFEUREAEE, &
HREABZEAT RIFWE AR, 5 ZXHE,
TR — R N T PR E —R
B, BAEHAANLEER, ARG FEE, BEH
WARGEE . Z T, R AELEERE, &
HAN R RETT, FNETFH R R I T 05
WKL AGEEY, AXMNE#RG. Bh. LB
EhpFatetg, THATHELR ., LFELER,
E M RESE, ETE B EME SR EENE
RAE N B A A W Fn s B R E  XBoR, # R R
ELaphdFzIsT, w—FLE (NO) | it
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AMEA (HO0,) . B8, MAKELR | HEZ
% (DNARNA) %, w7 ARNEE A RALT
AT, R R A R AR BT R R T
ERTYW, MARRWHRE R ERE B ST
RBWEEMRBE, Rt ERBENERIEN,
RSEIEST A

(8) ZMTMFH L E THMMABA

FETMFEROLRETREEAARRMS. FFF
B, MBERGAN ., BRI, REETE LM
B, % A o e B O T2 R B A 2R M BRAR b T X
B R BAR . AHRBEITLY BAM . T &M
BEARD ., FMEMR. FREWT, BRER, 3§
MHE. RAEK. FIER. ETAEFSNF
Mirm. GHEELETHEGML, FETFRLE
F A8 B KB A M R R R SR B A R B AL
WK, B, BE, AARARENE, b9 ETH.
I & G EEMIREIRAS TR EE
LM B X KB A LR TR A R AR
[T W I G 6T FGUE N R B E K

KA TH G5 15 B i F Rt R 5
BEAENFAFR, ARFAXMNELTIH: h
PO E ARG T, SR T RENER
F AREATHREMEN S i B HEINHX,
SSIAAWREE A2, B R R N
SuGT (mm. M. BE. BE. £WLF
W) i, REFEEFHELTFHEENRANL
ERBAR, EHAEETFRCE THEMEEGE,
HAAURGE T E&E R m i, FFRAH
EA AL ET AR TN FREM T
B, RRERROWEHET . BT RASL£H
FEAGUR Y B PR A FE R T HRENFLL,
SEIUR B A A AR ] 2

(9) HE M % &R s A

WA LI MBI Rk, B
B ATRIE, R#E, BF, ZREFRGE
i, EEZAFHIHERLEER, S

KRUEHM T T RRABE, PN L LMK
R B P& R REHLE . RELARAHAT
REAIER, URKIAMBE R Ea e, hi#t—F
B A fm [ An By AR B SO

WEER L AR EERAT WHH: WHEAT A
BERASNARGESL2EN, RN EERE
BOZARBMESN, HBENEF 2N, H
W% Am e M MER A, A E R 5 R M %5
R g7 A I, AT A B B B B 2R A AL
oz, WEHEFNBEBFEREBERT, 2HLLA
BRMENRRRBEESR, HABEETA R F
RAEA AR H, A, P <2800 84
BN REEEFRT M,

(10) X TARIALBEFANEGLALE, EARR
7l 5 REAE S 3]

A RIEEE (SAR) KRG FEA, B
HAeRE, ARk, ZHE. ZRN. BFHER
B, TTEMNATRAMERAE, ME SAR $HE
R AR, AW EGERFERARZE G EEN,
FT4 H SAR EHBRAFE . BAR RS FRAES 3] £
AR, SAREAGAE BN ZHBEAITH
&, AFKE, Wik, RE. BE. 28%3F
Yo HIRRMAEFIATES, % SAR AWM A
BlEE, FEGHREENIRERE, REETE
HEREM . REPEMNMEREELMBE,
B AR R A Fl A SAR B & 018 . MAL. SR R
0.2 B ARHRAE, MK 2Bk K oA [ 26 AL s AR
BAr, REEFEAETHRER, ETEXL %,
ETHRERTMETREFI%,

MEXREMSH: ZREGREAMNA, KA
SARZH A K fn % R A METRE Z R EE, &
SHERGARRB MR R, ZRELE, o
RIE R, Vo XBREE LW HRKHE; &
B3]k, BATMAEMBARI, w2 5
AR AR, EHFBA AR, AT
T A% BRI A, BRI BIEL RS,
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2.2 Top3 IREAXKHEIGESME

221 EXRESEBEFERAR
5CGEZEXKAERERAMNEL R & EELIEH
(BS) & W (N) ., BS £ Z 4 # # & [ 7]
K% ¥ TG (AAU) Fnk a0 (BBU) o 7,
AAU EH K%, SIS HEFTALE—KRUER
A, %k AMHE MIMO £ AR 7 A5 5 th 542
ﬁﬁ,%%ig%mﬁﬁﬁ%%oHW5G%*
W AAU — K A B A HAER & 7] (4 256 4R ) ,
ATREERAZTMAGAE, HY L @8, Bk
BRI E B AW Z KA T E R
M, FRER. . RANAGR, EMH—HEKHA
BANAENREES (WwaR), EREFEHL
Ay —R U ERUZRRISHEAHL I EA, X
KL BAHERELEH R ABRARZ X T E, AR
— B F EERSAEIRR K E R, 3 TR MERAR
AT A, wh b S R S s A Lo i /N AL
ARBEREK R A, A HERRREHREK,
K%uﬁ R % AR & S B BOR R SE IR & gt
WL B — KRR, WO, BERESIT
fl R R R, R AR kB, ET
EUWIMERARNIZT A, NN ERGE, N
BEiXAMNEF FEERNFR

#2210 "BRESRBERAN OTAEEFHER /K

=KW A G A 566G, T—REALE
B, =R — Rk TR 4% % AU
FEAEREREAAER, RO AR TR AR
XA, WEMREEKHRGRFELLE
B4R . 2 AL E B H R I K 50 GHz DL T4 %
R, EEERYMFEX 2R BEX RN, EA
RREHZRKBERATF R AR, B,
AFHEFRAFEA203F (LK211), &
FHBY (NLk212), 28, ¥EMEAH
Flar3fr (W% 221) o B H A EFE = B
(W% 222) @, £EH ITLC, QCOM F1 H &
By MATU HE4 1T 3 fiL, B K X 5 A 1E M 2 (L
H221) SFEFE, 8. ®RZ#. mis,
FENMAWAEHFLET (LE222) ,

g, EXARGERGRAELRZFIHRT
BREIZRI. BEAF . Kk, #ENE.
RAGERAE N RN T %Fk%o&laﬁﬁ%
BORARE = b S, BB s B AL AT
AR, BOBRAHAKLE LK, #—F ik

BAEE,
222 BREEMNSBEAREREWL

BN BEEIARAERNENBE PR ERS . &
Bk, XA AT IR R A BOR R IR AL E] 5|4

Fs ExR /#X ACRE < RNIFELLH) GRS W52t S SEEIE
1 USA 117 39.93% 3392 79.89% 28.99
2 China 80 27.30% 100 2.36% 1.25
3 Japan 49 16.72% 288 6.78% 5.88
4 South Korea 30 10.24% 236 5.56% 7.87
5 Russia 8 2.73% 731 17.22% 91.38
6 Israel 7 2.39% 18 0.42% 2.57
7 Germany 3 1.02% 4 0.09% 1.33
8 Netherlands 2 0.68% 19 0.45% 9.50
9 Taiwan of China 2 0.68% 7 0.16% 3.50
10 Sweden 2 0.68% 4 0.09% 2.00
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BE WbRS: ERSBY iz
F£222 “SKESEBERAR" OEHNEET T
Fs A Ex/#X AJFE RITELHI E]E GEE G4 IS 1%L

1 ITLC USA 34 11.60% 1501 35.35% 44.15
2 QCoM USA 28 9.56% 610 14.37% 21.79
3 MATU Japan 17 5.80% 27 0.64% 159
4 SMSU  South Korea 13 4.44% 185 4.36% 14.23
5 SONY Japan 12 4.10% 296 6.97% 24.67
6 HUAW China 12 4.10% 18 0.42% 150
7 BDCO USA 8 2.73% 268 6.31% 33.50
8 GLDS  South Korea 8 2.73% 10 0.24% 1.25
9 IBMC USA 6 2.05% 9 0.21% 1.50
10 APPY USA 5 1.71% 160 3.77% 32.00

JE: ITLC % 7% Intel Corporation; QCOM % 7= Qualcomm Inc.; MATU % 7= Panasonic Corp.; SMSU % 7= Samsung Electronics
Co., Ltd.,; SONY % 7= Sony Corp; HUAW % 7= Huawei Technologies Co., Ltd.; BDCO % 7= Broadcom Corp.; GLDS % 7= LG
Electronics Inc.; IBMC % 7= International Business Machines Corp.; APPY 3% 7= Apple Inc.,

. Rapehae- .
Fera ."'
‘ .-'a-.-ﬁ---:d Chana
LG R S

221 “‘EXRKSREERA” TEER/HXIE
&

i

X EERAN—EERANERAR, —NERUE
BAWAKEARFEERZEXANE R0 H
BEHERERKTREO SN R RE
MENAEE, BEFNEHAZNEE RN ERK
.G MAFRE. LABACFHLEFE, &
RIXBBEET MRk & ELERERLRLT
R F R

BETENBE A NE AR EFRE LR T
Wy &R, # E 2018 £, 3 IU/RE KON 374 7,
oA T2% B A 3E K 81% By b ¥ ¥ 95% HY

ST

RS

s

o @)
it = AR

222 “‘SXKSREBERAR" TEVMESIEMNLS

AR o R R B AR R R U . A
BENHEIAETM, BRA, REMTFRAE
KE#S

(1) HERNFETL TR UEFEL
AR F R ARE B AR, BT8R o (LB
RARRPBIEEARFHL KRG, TR
AENESBWREATE, 57 LI H 5 BN
B, flin, AHBREIHENLAEALE — K
BEAHAEENETEFRTOHIRASRT
WFATH A RS, ENE R HRRAE R
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FHAF, MRWHE . HBRE Ea R FaH
FIRARB EAEINER . LA EEARENET
Wi TR, X HEZEBHE, TESH T
WAt S FIT, LI H A3 M0 0 P F %
B AMETEMFECEAGTREN, CDRER
A o HEER . RN F R

(2) HEEFES AL ET . RAMRK
T [ Fr B A0 S| AR A oy 22 207 % R R 5K
WAk, WL EEEAREELE . LEH
AHlEs A, EFHTEREAEAANAMATE
e, TUEBHERNBRENE S REF,
LB R ARE, O S R A R AT E
i, BERBREFERE, RRXRRRELT
1] 6, A A A 32 o B (2R WU S W A
THREH MRImEFEH . B RLEREEE)
fEAYEE (WFE. BE. BRF) WEF
EEITE,

(3) MENHAF MM, FRT WA,
MAEALER., =i E, AKERAR, B EHKK
BARRF b B TE, DERANKKL RS
Mot Bty miEk, AE—230ENE
ME&RESHMENSER, XA
FENBEETHEIL, BERN, RHEEM UK
EMIRRSTRKEEEEH.

RIS F A A 186 T (kK 223) ,
wE, BATMYEGEHAN 3, AZSEAE
EEEAAM (LR 224) k%, #4303 mHLM
4 CNNU. BEIT, CHAV, * %[ X 3 X |7 #f %
mAta s (LE223) , FEHMEAEXZA
HEy (LA 224) .

223 BEGBMMAIRARZESHEAR
MEZRFImEERELIN TR, £XEM0
MM EE T E0IER, MBS NAKEFTE
A EFAE R DK, RFELHNATFHE, FE
B FINKED K 1I3LAK, MR EEREELE
AT 2 A, EERBAE 0 & R AT T R N IR
3 P AR AT o A R B A B KRB B A o
E&E A RA R CHEART 2 3N E
K OFERR, QERRM, 2%, R, BE,
QEFRE. FREH. WAHE. ATHRMER
W, 2BBEERHAE. FLEABARNEE,
BT EMEAATRITNFERTE L, o ah
EEE (HOG) . REAFRFHAELHE (SIFT) |
Fd# A (LBP) . "A/RAFAE (Harr) % 77 %,
WER, MEFREHZEWEER ZETHEREN
KR, DANBAERRITEEH “HEE" Wug
MEBRR. F2ERABEAE L4 208 HE 4T,

%223 “BREEUSERARERENY ROTHEEFHER /KX

Fs ER /#X RS RIFELLH) W52 W5 EEL ) S BSETEIE
1 China 173 93.01% 206 86.92% 1.19
2 Japan 4 2.15% 6 2.53% 1.50
3 Taiwan of China 3 1.61% 1 0.42% 0.33
4 Germany 2 1.08% 3 1.27% 1.50
5 South Korea 2 1.08% 3 1.27% 1.50
6 Switzerland 1 0.54% 18 7.59% 18.00
7 USA 1 0.54% 0 0.00% 0.00
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£204 “EEENERAREEL BOEHEETH
Fe i ER/E  AFE i a3l e o
1 CNNU China 6 3.23% 5 2.11% 0.83
2 BEIT China 4 2.15% 13 5.49% 3.25
3 CHAV China 4 2.15% 3 1.27% 0.75
4 SGCC China 4 2.15% 1 0.42% 0.25
5 UNBA China 3 1.61% 7 2.95% 2.33
6 HAIT China 3 1.61% 0 0.00% 0.00
7 MITO Japan 2 1.08% 7 2.95% 3.50
8 HIMTT China 2 1.08% 6 2.53% 3.00
9 UYBT China 2 1.08% 5 2.11% 2.50
10 CAER China 2 1.08% 4 1.69% 2.00

JE: CNNU % 7= China National Nuclear Corp.; BEIT %7 Beijing Institute of Technology; CHAV % 7= China Aviation
Industry Corp.; SGCC % 7 State Grid Corporation of China; UNBA 3% 7= Beihang University; HAIT &7 Harbin Institute of

Technology; MITO % 7= Mitsubishi Heavy Ind Co., Ltd.;

HIMTT % 7= Hunan Inst Measuring & Testing Technolog; UYBT % 7~

Beijing University of Technology; CAER % 7= China Aerospace Science and Technology Corp.
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“BREMNRRARERN TEER/MXE
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BASRS (=N FHERE) FHZAra LA
BOAE L (%) KA

KFEBOCEFNEEFHERIMEK, FE
B . £ EE KB X A1 W4 R E EALA A
AER %R N %225.%226.H225FF2.2.6,
s H AT BRG] SHRT 3L EEE . HA

*2.25 ‘BHIGIDITRIRSKSHEAR” mOEMEEFEHER /K

*E%O

ey, EbxEAELF AT EMYT B 7w
bR X AR ML, B K A X A By A 1E W 4 2
UEEAFS, UEES B ARBNEREE1ER
. PEEAFEMHE I BFHTATH EEE 8L,
o & Al £ B WAL HE 4 ar 3 L & HONE,
PELI 1 GOOG, {27 R4 & &1 D,

Fs B/ #X RNHAE RNIFELLH) w512 W52t S SEEIE
1 USA 173 76.21% 15 338 83.59% 88.66
2 Japan 25 11.01% 1441 7.85% 57.64
3 Israel 8 3.52% 488 2.66% 61.00
4 Netherlands 5 2.20% 282 1.54% 56.40
5 France 4 1.76% 424 2.31% 106.00
6 UK 4 1.76% 361 1.97% 90.25
7 South Korea 4 1.76% 265 1.44% 66.25
8 China 4 1.76% 200 1.09% 50.00
9 India 3 1.32% 174 0.95% 58.00
10 Germany 2 0.88% 125 0.68% 62.50

*226 ‘BHBUMSTMRARZSEAR” mOENEE~ETINE

Fs s ExR / #X NHE NFFELLH) TR WEIEEEh IS8
1 HONE USA 28 12.33% 6261 34.12% 223.61
2 PELI USA 15 6.61% 1091 5.95% 72.73
3 GOOG USA 9 3.96% 531 2.89% 59.00
4 FOTO Ireland 8 3.52% 585 3.19% 73.13
5 SONY Japan 8 3.52% 436 2.38% 54.50
6 APPY USA 7 3.08% 428 2.33% 61.14
7 ADOB USA 6 2.64% 595 3.24% 99.17
8 MITK USA 6 2.64% 376 2.05% 62.67
9 MICT USA 6 2.64% 366 1.99% 61.00
10 AMAZ USA 6 2.64% 254 1.38% 42.33

7 : HONE % 7 Honeywell International Inc.; PELI %7 Pelican Imaging Corp.; GOOG %7 Google Inc.; FOTO %k~
Fotonation Ltd.; ADOB #% 7~ Adobe Systems Inc.; MITK % 7= Mitek Systems Inc.; MICT % 7= Microsoft Corp.; AMAZ % 7~

Amazon Technologies Inc..
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=4I, ReE5WMHEIE

1 IFEWERIE
1.1 Top11 TEMRAIGEEBSE

L. %45 M TR A HEE W
Topll TEBFRAE S KR, e, LEREY
BAFRATME (LK 111F£112) . HF,

“HEAREART TEAEN RN B KT R E
A" “ZILANMBAECO, HMEFHWEA" £

HFAEELCRBENZORIHRERE, B8
8 MBI A E RIFEH

MELLILITUEY, “THAHEFERA f
NI VR LA T3 RS o 2016 £F
CEAEMR N BREFT R ERR” TR EKR
4 2015 F AR, X 3ANHF R A ORI EE
HAWMFE, LERE “ATEREITEAR A0
HAERZOB X % (LK 112), &
KREBI R 5 (Lx111), B84 H LT

WA B CO, & W o B A" B3 # 5| kM it
90 %K, ZEEHRITHHREF M,

(1) TEARERA

MHARREE “AFELWA TN E AL
RN EET o UG, KMHEE. £HFRE. K
Aee A BFRENRENTHARERS,
EERNFF, Kk, 4. GRNBERLAANX
W, MER, RETEHARFERAKERE, (2
EaAfm., THERERZ, WERAHZLNE B
EERAEmmE R, mhTektEEA
By X P

B R AT T B A R R R LR R DL B R BN S R
HREA A B, HHEEEF B AW, HE
HE. HRELEGRABMNATENTRM LT
FAERBNRAMME ., BRLE, MXFRAET
AHUT 4% ONEREERHTHARERA
WK &R 5 B 4%, QBB W 3R A7 B A R R

KA EWAEE, “EHREtEh” 7 “ZI3H ARG (Z5E, TEE., ARHESE) EAKH;

F1.1.1 &I, aeEmAIES Top 11 TEHARENG

i LRGSR o mR sk e
1 HTHARERA 26 1232 47.38 2016.2
2 Rl RS 500 16602 33.20 2014.6
3 AR B T 240 18703 77.93 2014.8
4 A LA % g AL A 50 352 7.04 2016.7
5 ALK ALE I 5 Mk CIC B A # 139 4482 32.24 2014.7
6 JBE A My R 8 B T e B A2 K 38 1401 36.87 2015.9
7 A B A AL 110 10116 91.96 2014.3
8 o2 £ R 226 19594 86.70 2014.4
9 % LA WA R CO, 4 % oy B A 80 7663 95.79 2014.8
10 B M B R — AR R 84 6539 77.85 2014.8
1 mATE A TEA 80 4873 60.91 2014.9




B8 RS KT, BE Sl iR

F®1.1.2 I, AESHHE IR Top 11 TEAREIEZOIEXERFR R

Fs TRERRENG 20134 20145 2015 20164 20178F 20184
1 A R R G 1 3 5 4 8 5
2 kA 4e 126 115 139 73 38 9
3 AR B T 57 61 47 42 23 10
4 A LA f P A 2 4 5 10 10 14
5 ALK A B & M6 CIC & 4408 36 26 35 33 7 2
6 JB A A R 2 R YT B B R 6 4 4 6 8 10
7 A A A AL 27 44 26 12 0 1
8 165 & R 73 61 43 40 8 1
9 % LA B CO, & ty JL F 18 22 13 14 12 1
10 B Mk BRI — AR R 14 23 22 15 9 1
1 BRAEATEA 21 18 16 5 10 10

ONEEREFAEREARLA (THE, £45)
IRz AN ES; ONEREFAEFTET
HRARENGER, Ty, RBEEF WA,

(2) ®ifsa

BmiRAe A UK., B, Hh3, 4 600C
UEWEBE—ZRhEATKBITHN—£4E
MR, EAEGROEERE, RFNRE /TR
Bkt dE, BITHE T R SRS A,
HeAMEERS, XHKEY “B64" . BiRbs
SFATEMRE R A AL RE. BE. BB
#. RFHRET LS, B4 EMEMRLK MR
W MR, AN MELANT, B
b b R HLEE BN 40%~60% UL b, B A <%
HRAPMER" , BRI I E LIV AK R
Bk EREZ, YHERAANBNARERLSE
FEALWHH . Ao ERTAE, BELY
L H. BAHRLERFEME L ANAF N F
XA HEALNANENERE, THEALHEA
MRREHTEGNEX, ATmET HEGES
A A o

(3) ME AT

MEEGEARIRUARRITNESR, DUHE

MRER TAHRRE RPHEA ER, BHFEHNK,
GETZMX., EEEF. REEAFHAREGHE R
MRAEAMEE R Ea AT, RAGKLEF
WEEA R . ARG IR, MR ESEIE
HEZBRBREZMAE TR AN EERE, £
PR Bt B e 2 R R IRAIIE I AL, IR KA
feievg; EEs L, AL AN TREEREE
HERAE G = R A P A 0 B A IR o IR
B 5T R R

BRI, MR A B TR B RUR N B AR
HERFMARRFELERTXNEFEERF
BERAEGOR, EA G W £ BGHE M REARIT
Bt §r k. MR EaARENER S F &, MK
I AT T A B G AT B T R DL RO R A
FE TR B R B B R F

AR R R #E — O An 5 A A B H AR AR AR Y
W) F R R, ELUAESKITRANES. £4H
BAFMNBARAFR . Ea AR ABR N THE
EXHEMBFLEREMREERX, BHEME
AR5 RRFAFRME KT E, LM
TR THERE, 20 HREESTAE R
K F Ko
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(4) ATHwit e

ANIERZRAREEMFEaHEALIHE
W %, 4k TR A 40 & W 45 SE AL 8 2 3 it 42
WAL 3] f JE &, AR R BT TR BT 9
K, F-REAEpHARE, B KB AN EHEHE,
i, FIRANBEIFRECARG R, & 5F
FRMERE AN E; LR, ARARFEHN
BATHMZW G, %R ihaETRETHL
HENNWEEEAR AW, BFERLMNRA
MALEF ] MERFATRE, UL ENEHX
b, BREARKBITENAIHZNE G, BT
WO TN — Lo fey gk A LBOR ., sbAt, B
B — A R Z B 12 DN RS R | R M AR
W, B, %4 —— XL HY R AR G A b ] T Rt A
ANE S N F A, RN E SR AF TR
BIART — & K, 182 MAHRAAFEA CHATX
HRAZ 38 A o 5 48 4L ] B AR K B9 BT (Bl dm 4 s
FiE) o X BT SRR KRBT .

(5) fKATE F & ik CIC & &M K

CIC & MK R 48 L& ok 4 4 G584, DA
BB EERARNESMH, BHKRLE. &t
B om . RAEK R B, WM. At %
—RIME R, ERKFIELK. 4. K&
RN TATRR E R ATR A AR A S
A B DAL BB BR B o 2T 4F R B AT S AT K AT
Wyt & R, XK fE R AL CIC £ 6 M
BBy FERK, #E CICEAMBIANN T EE
EAMBAMEEGF TN, P XEGRKSH
GaNENBRERZCICAAMBEEFHRHAAEZ —,
ClCaampmTAEFASK, fl&ukeg. #HE
EFEREEEE, F15 CIC &AMkl bR R & £
MEMAAEFERHRIAR, FRFOF LT LS
T 4% 2 ) & 8 41 A0 PR 1K 4 7= i R FT AL CIC & A 4
BHR Bty B F K

(6) JE A& 4 R RL 88 BT 4 b7 5 K

Ji& 4 41 KR % ( Membrane Bio-Reactor, MBR )

e — PR B G A AL AR A o A AL A AL
BAR. BRI AR S . R BR A Z 0 R
Bi# R R B R RN, BRA
BREREETREEY AR, EATER
BABEHREHRERTRENAINLE 6. /FET
0 R X A A A R TR AL A Y R R
RBL S VT 3R AR B o A R A LA A
X, GG EETREML, BEHREHERGEE
AHAKFE., FRAED, EHERN, TLE
fIRARFLERY, AR E, TRy EA
HWsFHeEENNEALEREAR, T, BT
JER R &ENMEE ReEREEER, AWE.
FHRAENERTREERT O, ERALST
S0 MR A 2 R SR IL R LR,
HREEE, FIRRSARERK, BEREZ
B IR VT g Ly A R AR T2 A
FEFAL—, AHBERRMBEE LT EZHLAA
EERHAAREERPAEBMB S RE B,
TRYMER I LA GE T,

(7) WA

EMPURARA R AR A LEEFRLHAME
AL EAANEGER, ZERRREIEN
AL BHERTR. BAARE Z, thEFE.
WP AR, EMRRBZ MR T A BRI
IR & ZMEmFd, T—FREBENNENL
TR RIS W A LA R SE L ROR A
WANFE, BMERARORKELEDFTEN
ARFfx (AFEFER, FHEZPARE) |
wAE . BEL BRF BRMAAERENLS T U
AR B WEFT, KEEEENE
T EFER, FEBE (AR) . BEMRER
BEF&, A TRAELR S LR, X
e EMAEMRBENECNERA R T W, BT
MR B AR, TR, KN A Bk s
BRERA, B, KEEZFEEN,ELEME
ik R 2GRS W, SHENRE M
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A2 fl i, £FEEHmEe Hy, K
R ERAEDFEHEMAFAN K
J& B AR o

(8) fbFAEMBA

A MBEARRFE TR AER AR TR
g K R AE AT, RLR T A Al
A Ay B VR A A B TG S AT, A e A N B b
HTFRES, EMBARMRNEmAERELE, 77F
ERBHAENERA, WwENRE . B Y ERE
ERHEBRRAE, WFANPTFATEATHE, #F
EENERRER, RARNALSTFEKE R
it E R, RASEEAZR, AARITEML
HA%mE T EMERERA BT mEe L b, X
AFENBFATREERZHRATE, FRAE
ITREAFAEFEEZENL, THTF g4 67E
HEATHLA R AR, FAM, B AR F
WREAFRAERE ML IN A TIARBERE, @&
HEMEMERARNFT R, BYMAFEEPEA
HREFERG T, BFEFEBAEEZQHNH
By R R

(9) Z3LANAM B CO, # & + &y 5L A

FEK, ZAMBAE KRR P IR E A
WA 2 ok R E R IR L E R iR A KA T
BFERE, B, FREFARAREEA, A8
A M E CO, ZMBERNNELBFANEE,
CO, W EEZHFEMEIMHE (HJ/CO, 2% ) |
Wb E % (COJIN, 28 ) Fo'g S A e tE &
(COJ/H,0 2% ) . BT, Tk k) iz th& %
K& AR BEAGE—RF| AR, L
K, FEREE, B TERBKEA, AASILH
WAt AT CO, B9 B Mt 2 & A AR K B 1B 2
MHS THAERWAN. RS ANME L ER
HLE 2 48 (MOFs) , £ 3L ALK 44 (POPs)
HHELERTRE, £HTH, TEEMAEHREHE
CO, 1 & 77 W R I B AF o o F AT &2 . — Aok,
CO,XE. #tfM, WENFREMUREFIF

FRARAZEE S ANAMH AR E R
4 AN I 5 45, 42 MOFSIPOPS 4 & BT 5 4 &% J& #
H AT F CO, £ BAH 7T LU 7 L CO, K E ik
B, FIRXAT®, BERINELFLER CO,
% [ 66 B9 MOFS/POPs #1 #} 3f L — %5 MOFs #f 71
U ANESR. RENAR N ZEFEWTRE
X LI HENAT A T RA &S T (494 H,0,
CO, NO,, SO, #1if & A ) By & P DL K # 7 P& 1%
AR A PR A, o T XA, RATAEE
HWNL IR AL RN T —RATL L R AW CO,
& MR

(10) & Mk B % LB — AT BT K

EREMANY (VOCs) &3 RN FREE
BEME ., RAEHIA . AFAKERESF—RF]H
M, BETERMEIA XN EFLE, # VOCs ik
BRATE, RMI2EERARK. N, JE
BER, BUBERALALEER. T KFH.
GREGRGBAERERE. U ERMERE RS
ERARWRBAETRMAEARGTLR, BHEE
BB EACR M - AR T R R A T AT
JHEM K, XTT VOCs B3I 71, 3% M 5 AR
BAFRECEu I Z A, EHERERI,
WHEAR. FHWEREETREREAT LN E
Fro HABEMAZEE I b bR R % kg
WA, RiHEEZRE. WHhEE, NGRS
BrEEREARTET —RMRA, MR E. BT
PESF . T EL)T M B MR B AR AL B T R R 1 LR R
U, & T R E] R

BUHELSBEEMEM - TLEEL
RUTEA: OF L@ K%M A FEE R
VOCs 5 R Mt Al [ F = E WA EEA, Btk
ERARF T ML EEM - E X RWEREN
7 fit; @t VOCs A4, K#&A LK SO,
1 NO, £ HMHAT R LA, AEI I L H VOCs
HMFIE; OF LAE R R o E &5 R 5
IR LB R fe AR T R, B R R R R B Y
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VOCs 7 VA & 3T 4+ FF B L 8 28 35 MR IR R 46
FRAME LN ECENEREEEL T 2R £,

(11) \AEHFATEA

ATEERMZHZES P RN R LA
T Ewp AN A fFRGTE, FFIRYEE
AARAWHE, HEFK, TLEREAZREER
MIVEHEATE, EFAEGREA (HeRE
14% R A ) . TR E (& AR 1.6% 0
CO, #E# ) F A, &4 E a8, LA w g
7 EE A A RAE S TR N, TE NH;, FEA#
AKAREA KIS 2, BN E— PRI A AT L
ERAT %, XHARALXELTHELE, 24
K EESRRMAEET AN RN AEEERN
EX. BHEATLEAENARB T2 EITHFA
A H AT I kR, E B E A
FHZRARE S,

1.2 Top3 LIEMRBIAERMBIE

1.21 FAIBERERS

kR ST AMIER 2 — R H B IR T R4
MEFE R R EG, MAHARERANZEZIT
oM RERNEO, TER, ATURE. K
e, EMARENRENTHLEGERANAR
BEZEKE, AR T T ATHRRER: & —,
FR_EF A T LR AT R T B A R RS2
BANRIRR R £, Blan, AJFE N RENK
HERREHT UTHARERARENREE L
FH R RS A KB R WA SEHFEE . KK, %
A, BBMERAATREE, RENFEL
WITKAEATURN, BARKNTHERIE, £
T, EARKGLmHE TR FRAGEE,
HEANTAGARATEHARBERANKLRE, £, X
THEARRNAABEF A, 850K FM
R, Ak, RADA RGN THERIFEN A
IR R E, BUTHEERERANRRTE SN .

TR E G E R BOR DIE R T HAERE AR
FERECARRAERRMEZSFONTA RN &
=, BT ROk Y A R R R 3 N T A e R B
TR ENEZMERDX, B, UTHEELEEREN
A0 L IR R R FEAX] 5 BATRMAERRKN
FIRER, Fltn, REFFREFERAMRESEEL
ARG ERE IR R G TR IR AR %
PR G, THERFERARRE THTHLERR
FNERER . Tk AR BET L2 EF,
THARFRSHARANBEREMEEAE X
%, CRRIERT THARRNHEARE, GXLAT
Gedsnt; £, ETTHLARENART
WA B B A AT Z b0 S AN, e O %
ARENEEAL, #, BRFLEHXLIRGAHF
R, PLSEIEE Ak IR 25 B R 1E R 5 R AL B AT
Q¥ Z e A Tk A AKRHET IR F KN
K, A, B4 L THAT IR B H R H
HREF AR IEE; OF A TH AR RIE LI H
HWITH R, WAL E AR - ST -

W-FEBERENES, NAESEMAEMET
HEWEM AR,
2013 F Uk, “THAEAGFERL EEAE

N X EEFHER (KX ) R LA
®121fnk 122, 9, TEZORXFHE
XM=& W&, EEREE, 25 H2HXER
% B4 61.54% . 42.31% #7 19.23%; 17 B /K & K
FERPAHAFRABEANTEYA  E 121
o, EMXFARNERSIMRX &, AL MEER
WAEEX R, EE-F2, AEx-xEZH
WAEERS ORI RE, TTHL22%H, &%
WA E R ARR AR TEAH A, B2 T
BEERA RS E LA RAERF, RIFEL 123,
EEZCRXEIEHLAM =W EEER, AxA
*E; Mk 124KW, BRERY ¥ ZHHE
ITAFMEHAFAFREAEEAZ OB X AR S
= KB RAAM



—5 bR (T, iSE SR

2

®1.2.1 “UBEERRR" TEMARINEPROIEXNEE~HER / #1X

Fs Ex /X e 1B3ZLEh W3R W5 SR LA RIS R
1 Denmark 16 61.54% 944 76.62% 59.00
2 Germany 11 42.31% 594 48.21% 54.00
3 Finland 5 19.23% 161 13.07% 32.20
4 USA 4 15.38% 307 24.92% 76.75
5 Australia 3 11.54% 72 5.84% 24.00
6 Pakistan 1 3.85% 8 0.65% 8.00
7 Spain 1 3.85% 36 2.92% 36.00
8 Croatia 1 3.85% 11 0.89% 11.00
9 Netherlands 1 3.85% 13 1.06% 13.00
10 South Africa 1 3.85% 13 1.06% 13.00

®1.22 “OBERRRZ TREMRANETZOICNHNEETHIE

FS i e 1B3ZLL WS ISR WEISRELE] RIS ISR
1 Aalborg Univ 8 30.77% 433 35.15% 54.13
2 Aarhus Univ 7 26.92% 315 25.57% 45.00
3 Lappeenranta Univ Technol 5 19.23% 161 13.07% 32.20
4 Frankfurt Inst Adv Studies 4 15.38% 83 6.74% 20.75
5 Goethe Univ Frankfurt 3 11.54% 214 17.37% 71.33
6 Stanford Univ 2 7.69% 80 6.49% 40.00
7 Australian Natl Univ 2 7.69% 41 3.33% 20.50
8 Karlsruhe Inst Technol 2 7.69% 20 1.62% 10.00
9 Forschungszentrum Julich 1 3.85% 6 0.49% 6.00
10 Rhein Westfal TH Aachen 1 3.85% 6 0.49% 6.00
Fourahy ik 1.2.2 %iﬁﬁ%
§i P WS4 R 20 #4530 FREBEKN —Hb
BAMOH, REWHEE, £EH. XEFERNA TN
@\ ) toun ST, FoAE E%jm%k)é, WET LRER R,
b MNEihetWERRE T EGNEX, SEMME
I @ - THRERASFHAN S, ME 5 R
ey | | WE RS, A BT A2 6 R B AL
®. .. KA KA, Bt T, bk, HAHEEHA,
. e BRASMBENTHRSR, tHE. BEE

VT e LS RS
B 121 TEEEERG TRRSEATEER mE L oo KRR AR
B A ERIZE R, [F B AL A T R 6 R E T An TR AL A
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il Urww Frinfiiichaf

Franicher Inai Ady Snajaa .

SEandoar Lind

AAAS

E by et mhan hied v

-H-. Farimrube imid | echnol
.F-\rl{-'u".ﬁﬂﬁ“'r i

Aalboey Lindy T Wenislal TH Adechen

122 “AIBERRRR" TREMARAEEENMENSIEMSE

*1.23 “IBLERERERZ" TREMRANEDHESIBOEXNEE~HERFHX
FS ExR /X B B EL &5 e S L) S @) ke
1 Germany 132 16.92% 2017.0
2 Denmark 121 15.51% 2017.0
3 USA 120 15.38% 2016.3
4 China 77 9.87% 2017.4
5 Finland 65 8.33% 2017.3
6 UK 57 7.31% 2017.0
7 Italy 53 6.79% 2017.4
8 Australia 47 6.03% 2016.9
9 Spain 38 4.87% 2017.1
10 Switzerland 35 4.49% 2017.1
®1.24 “UIBLERRRZ" TREMRANEPIES RO XNEZE=HIIE
FS 4 N AW Vet &5 118 3CEL ) T35 15
1 Aalborg Univ 52 19.40% 2017.3
2 Lappeenranta Univ Technol 46 17.16% 2017.3
3 Aarhus Univ 39 14.55% 2016.8
4 Stanford Univ 23 8.58% 2015.3
5 Tech Univ Denmark 21 7.84% 2016.4
6 Univ Zagreb 18 6.72% 2016.8
7 Forschungszentrum Julich 16 5.97% 2017.5
8 Univ Sydney 14 5.22% 2016.6
9 Karlsruhe Inst Technol 14 5.22% 2017.4
10 Frankfurt Inst Adv Studies 13 4.85% 2017.1
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RILAF G, AR 2 MR A S MR A R
tTaAARm, B TeetBEES, GEEeM
BHAR 5 7= R AT, XA (R AT X 1 v IR A R
AW mE e AR SURATEAD T, HiEE
WM RAET CRATEREEA T
beEAETIZERAFEHFET RS S
(FHEFLEHEE . Rﬁ%@ﬁmm&éé%

A=y

I‘ZAO |’7/JJIL

BEhmiEes)  AMHEG2THATRSE

RS Aok %Géﬁla&xfﬁﬁﬁﬂﬁ
iRt 7mm é%ﬁ% HheEM+ TLHR
ok T 7 4 é%éﬁﬁf$+tiﬂuo & e EsE

éé@m@m\%’ﬁ@mﬂm%ﬁ%%;laﬁ
WHERELG, BESER., I, AAER X
TAEER T KRELAULAEME, GRAGLMHE
&R G TEANA TR a3t 5 gl 3, tm,
NI EXRATESRAN + B EE + L5 HAEE

%= %Ia Bz HRGERAT RS RES

FE; AR ERAREEALTMESALTIEHER
&%ﬁﬂ%%mﬁﬁ;kﬁ%i@%ﬁ%ﬁ&éé
TEM TR REREE, i, A
BAERAS. 2B E AN E BN LES R
JE AR H

20134 DLk, “BHEA4LT WMBEZELK X

B W E RS X ALk 1.2.5 Fn
%) 126, ¥ FEH KX ZHA A & A EF L
FINE 123 fHE 124, B ZOB XN EETH
B K303 X Z AL 7 Rk 1.2.7 fnk 1.2.8,
BRASETEZO T HE K HH X AN 4
A hFE. 28, FEMEE, L, FEFH
Bt St A 40.20%, HE4E 2 W EEK O ®
Xt 20.60%, & B 3 E] A AZ G i S H ] 3
#B it 10%, B H BT AR HE A AT Y ey B K XN
i, R, vEMRE, XESEEZ YA
w%, ARV ELEXE, ¥EH. FTESXEHLS
ﬁéﬁ,%a\w4k5%5%é¢&ﬁyom%
, PE. XEH. £EH. XE. 2EH. hgA%
I%ﬁ&%ﬂ T E R R XE W AatE, BiRdsdse
R T EZSH X B ER S W5 E S E
B, PEAFE., BTk kFE, BOBXFH
BHETHIHAE28E. mIBOBXTERSN
B XA E, #5400 Xk 2 46.93%, *
B 09 #6 5] A0 i X By 16.54%, AR 48 6 B
SUENRE, X W EHE 4 T e B R 0
X3 5l A0 it XE L i £, HF F B T X
H4 % L, VLA P E - H AR AR AR B AR
FYW R EMBEE ., M IO R S L

#1.25 “SEATE’ IEARIMOPROICNHOEE-HER /KX

Fs BExR/#K B 3E 1B3ZLEH G TN WS ISR EL A RIS R
1 China 201 40.20% 7174 43.21% 35.69
2 USA 103 20.60% 3269 19.69% 31.74
3 Germany 62 12.40% 1955 11.78% 31.53
4 UK 58 10.60% 1824 10.99% 34.42
5 India 30 6.00% 875 5.27% 29.17
6 France 28 5.60% 725 4.37% 25.89
7 Canada 27 5.40% 881 5.31% 32.63
8 South Korea 16 3.20% 457 2.75% 28.56
9 Sweden 14 2.80% 628 3.78% 44.86

10 Japan 13 2.60% 480 2.89% 36.92
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#1.26 “SEAE" ITEARIEPROICIEE~LHIE

Fs s BOIBEL 1832 SR S ISTURELE] RIS I5UR
1 Chinese Acad Sci 39 7.80% 984 5.93% 25.23
2 Cent S Univ 33 6.60% 1862 11.22% 56.42
3 Northwestern Polytech Univ 28 5.60% 912 5.49% 32.57
4 State Key Lab High Performance Complex Mfg 28 5.60% 1701 10.25% 60.75
5 Univ Erlangen Nurnberg 20 4.00% 641 3.86% 32.05
6 Univ Birmingham 14 2.80% 602 3.63% 43.00
7 Harbin Inst Technol 14 2.80% 521 3.14% 37.21
8 Ruhr Univ Bochum 13 2.60% 376 2.26% 28.92
9 Univ Oxford 13 2.60% 384 2.31% 29.54
10 Max Planck Inst Eisenforsch GmbH 12 2.40% 362 2.18% 30.17

EHRERFR, 5208 A 20%, 7L
S ¥ o S0 b A AN & R Bk
it 10%, Bt EMBIEITA &, FEMLERE
[CR R AR AN o Gl sl & A K & s
7, FENMEHIZCHXHERS,

1.2.3 #REGEIE

WX H & EWPIRE Z AT A,
KAR. RBRGHFNHALE—, TATHELRE
BERA LR, MR EGANTREMANRR

123 ‘BREAE” IEARMEEEER/HXER

EYERLE WEMFREZ AT RN ERRE, BHIHN
miﬁawrwwcmu:_ﬂ .Wr ’

.I.knb"\.n;hlﬂ

Morthasadsm Pobpisch Uree

(AP i Bochrm
Carll § Univ

Cherwss Acsd S kg Flandh il Ererfiprach GesbH

124 ‘SEAE" ITEARMEEEINENGERLE
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®127 ‘BREAEE’ IEMRINEPES ROEXNEE~HER /KX
Fs ExR / #X TS B3 EL &5 118 3CEL ) S S)iik] ke
1 China 4652 46.93% 2017.1
2 USA 1639 16.54% 2017.0
3 India 623 6.29% 2017.3
4 Germany 583 5.88% 2017.0
5 UK 555 5.60% 2017.0
6 South Korea 369 3.72% 2017.0
7 France 345 3.48% 2016.9
8 Japan 334 3.37% 2017.0
9 Iran 307 3.10% 2017.1
10 Canada 289 2.92% 2016.8
*1.28 “BEAE" TREMRANEPIES UMEXNEE=HIE
Fs s &5 e 3 &5 e S EL ) eS|
1 Chinese Acad Sci 591 20.61% 2017.0
2 Northwestern Polytech Univ 418 14.58% 2017.1
3 Univ Sci & Technol Beijing 307 10.71% 2017.0
4 Cent S Univ 273 9.52% 2017.1
5 Harbin Inst Technol 263 9.17% 2017.1
6 Tsinghua Univ 205 7.15% 2016.8
7 Beihang Univ 202 7.05% 2017.0
8 Shanghai Jiao Tong Univ 171 5.96% 2017.0
9 Oak Ridge Natl Lab 148 5.16% 2017.1
10 Northeastern Univ 147 5.13% 2017.4

QLW Ak, AR AH IEFRENIILELEE
WMARE T ZRE. HetEaEAH I RERMH
WA B A B A AR, FE AR R
RRBHEMICIFE R IATEMT R £, B
A AW RAA, PR MRS E, FHE
B ERTHFLHMATHAERE T Z 544
b, HEBEMARFEEEEG RN EY . B
A, MR EGRANIRNART N EECES A
SRR G & AR Ea BTN ELE T &,
AOEFERIE 0 TR SR E G T BT R DA R A R
A T RFNEREREARE,

2013—2018 47 “#tE £ @ F W T2 #F R W
WX EEHE R X A5
% 1297411210, Mk 129 UEH, £EME
KAZE “MHE@RABHITE B X EEF
HE, HAZGI S Al 19.17% F1 12.08%,
EED1167% kAl H 4 % 3, Hp, FEET
K VLK F b X 3.33% B9 L AL E £ E ALK
#1, %1210, H125 2 Z4HBETEE X/
XEWEERNL, TUEHFES XEZ WK A%
5%, PEMFREETRIAY. FEREA¥S
KZBIAZEZEH-—E4E, LEL126, ¥E
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#1.29 “MREGEHIR ITRARMOPROIEXHEEFLHER /X

Fs ExR / #X IS 34l TN WEIBURELE RIS IR
1 USA 46 19.17% 2923 15.63% 63.54
2 Italy 29 12.08% 2002 10.70% 69.03
3 UK 28 11.67% 3683 19.69% 131.54
4 China 22 9.17% 1623 8.68% 73.77
5 Spain 21 8.75% 1401 7.49% 66.71
6 Netherlands 12 5.00% 1478 7.90% 123.17
7 Switzerland 12 5.00% 539 2.88% 44.92
8 Belgium 11 4.58% 1415 7.57% 128.64
9 Germany 11 4.58% 1343 7.18% 122.09
10 Portugal 11 4.58% 861 4.60% 78.27

#1210 “UREGEBIR" TERARINGPRZOIEXHESR~HIE

FS i I 1B3ZLE ) WEIBUR  WEBRLEE] RIS ISR
1 Tech Univ Denmark 8 3.33% 512 2.74% 64.00
2 Univ Lleida 5 2.08% 516 2.76% 103.20
3 Univ Perugia 5 2.08% 368 1.97% 73.60
4 Univ Catania 5 2.08% 197 1.05% 39.40
5 Univ Nottingham 5 2.08% 195 1.04% 39.00
6 Delft Univ Technol 4 1.67% 1033 5.52% 258.25
7 Univ Coimbra 4 1.67% 492 2.63% 123.00
8 Chinese Acad Sci 4 1.67% 172 0.92% 43.00
9 Politecn Milan 4 1.67% 150 0.80% 37.50
10 Univ Pittsburgh 3 1.25% 208 1.11% 69.33
Sz Urey Notnghae

=L . et v Tachomal
! Mptrariandy [[UTNY S — ‘
. iréy Caamiea
Sk !
1

.\\__. . Churssss Acad S
[P

| i
|
o
o
o,

L I
\
. J-m-lml..
ey . .I'-:rhll-n- [ERT
. " TFench Uik D, Ly Pimsbwaigeh
E1.25 “UHEGEPIR" TIEARMEEEESR/ E1.26 “MREGEBBIR" TREARMEEENG
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#n 5 B 4 5 DL 5] 4% % 18 X 30.08% F 16.81% i
FHIZOEXWEEFHER /R AL E 1
g2, k1211, Nk 1212 U EH, #4
BT 3 #5196 X E E P WAL 2 50 8 F Bl A
HHKFrp AR ERE A, HiET8 oAl
# 26.32%., 12.42% #7 9.87%.

2 IRFARME
21 Top12 IRAXABREEESE

oI, & & 5 A T8 490 45 45 2| i

Topl2 TAEF LM H N k211, H¥F, “AILE
RENTIIBREELESL” “BoTHBMENES
R” “BREAZRTR” “THEREREEFHEME “4&
MRS BAH Bl EAFREHEN
Ty — A R AR K R AR HR L E
BERERAR” RETHAEELREHZ L FIH
ERERE, ZANSATRUMBEATRES., &
TF & BT B 2013 £ F 2018 4E B9 R E AL F A AT
k212,

NEIBEFLAEN “ALE#EE M IHRE
FEEA” fn HENH B AR BE kit
(R%211), URANHZIBRHARAMHEN “AL

®1.2.11 “UHEGEBEIR TERARMNAFES OIS XNEE~HER / X
FS B/ #X TS e E &5 g 3L ) S Ss)iiE ke
1 China 3864 30.08% 2017.5
2 USA 2160 16.81% 2017.2
3 Italy 1052 8.19% 2017.2
4 UK 1004 7.82% 2017.3
5 Spain 919 7.15% 2017.3
6 Germany 852 6.63% 2017.3
7 France 677 5.27% 2017.2
8 India 631 4.91% 2017.5
9 Australia 624 4.86% 2017.5
10 South Korea 582 4.53% 2017.6
*1.2.12 “UHREGEBIR ITEARINGFES IO NEE~ TG
FS i Nl AW vt &5 1018 3L S as)iiElkeS
1 Chinese Acad Sci 464 26.32% 2017.5
2 Tsinghua Univ 219 12.42% 2017.3
3 Univ Chinese Acad Sci 174 9.87% 2017.6
4 Tech Univ Denmark 133 7.54% 2016.9
5 Katholieke Univ Leuven 129 7.32% 2016.9
6 Hong Kong Polytech Univ 127 7.20% 2017.6
7 Natl Univ Singapore 117 6.64% 2017.1
8 Zhejiang Univ 109 6.18% 2017.6
9 Shanghai Jiao Tong Univ 100 5.67% 2017.6
10 Univ Sci & Technol China 97 5.50% 2017.7
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HREITEART (Lk111), AP REGE
MEEIRAMEFIRNE S, BERENFIER
e AL
(1) ATERENTIHAREESE S
MANRMAT A SR AR, Hathing 4
& MY, Eamiit. BATUAER AR
WMEEHREARMIAEF, R4, BHRULIRE

R, RENFRAERN THATE RIANA
ThIZEMEN DB, LFIRFRMERNL
TAFRETEERELER, BMATHHRET
BRENTE T HEEQEANFTE: LT AT
BREF AR UTEAATERBEARN LR, #
BARMEZMRE G /N KRNIF, B EZHE
RREFEUTIUATE: BLFTFL. E&0N

x®2.1.1 &I, ASSHH IR Top 12 TEFARGS
Fe TR AFE MR g
1 ATE#ENIAERELE S 506 1326 2.62 2015.9
2 2 F AR R A B AR 859 3331 3.88 2014.5
3 R A 4 B AR 491 2398 4.88 2014.3
4 MR B R G TT K 442 3660 8.28 2014.3
5 HEREREEFENG 696 4374 6.28 2014.9
6 AL 2 669 4655 6.96 2014.1
7 THENHH By 69 AR B Zh ARt 664 7642 11.51 2014.9
8 Wom RAR BRI T P e 5 RARAT Al &5 RAES A 325 4091 12.59 2012.7
9 A RO A R R 368 1341 3.64 2014.5
10 SN ki = B A N TR A i 4 a5 O 1016 3793 3.73 2014.4
1 BT E BB AR ERA 474 1437 3.03 2015.7
12 R GG IR A Ay T S T AR 947 10767 11.37 2013.7

*21.2 &I, AESHH IR Top 12 TRARMEROEFNEFATE

Fs TREFLELG 20135 2014 & 20154 2016 % 2017 & 2018 &F
1 ALE# SV IABEEE S 60 79 64 93 93 117
2 BT AR A AR 223 210 226 138 60 2
3 F R A BAT R 71 67 45 63 66 79
4 WR B R GIT K 146 133 85 58 17 3
5 EER 3-8 2t 148 138 157 126 102 25
6 JE 5% U AL 2 & 229 210 151 73 6 0
7 AN AR BT Thekikit 108 191 144 117 82 22
8 o3 IRAR BRI T P 8 5 RARAT AR 5 RAES A 41 32 24 23 27 39
9 A O AL S S BB R 101 98 95 51 19 4
10 EWBEAFTRAEHZEMIGE —EAMEEMBXBHERAR 309 287 220 155 41 4
1 Bt BB AR ERA 75 70 66 80 91 92
12 TR AR A A e A T AR 114 135 104 110 124 107
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5%W. HxFE. T2
fie R IR

(2) B FA A& AR

LR, B, FEENRKNE D FARE
RAEEKR, HAREEENARE L ATHEAN S
B Rt TR, ROy Tk, R, B, A&
B AEETRAT RGN E M, KT, H
WAKSZBE»FHHNERETATHANE N
KR (B, BARRKR) , AAFLLREEIE
FRUR AR o e T A T AR R R T R A
K, REXATHLREENHFEG 2 TR
SRR - S E R e o S A P

TR A AR EUFET 8RR
AT B A R O A R R R, BRE A8 A e 3
FA. EMEERARAEREFEUT AT @
OAMR R ENELEE L, FRATENLTH
ATFHE T UL N FAEGZERER LA
R, AREMTE. HRAFNAENET 2 THE
Qr 1 & 4 18 3T & A B OR K B R &R R] 4 A M
WRBEERBRELR Y OHEURER . 4%,
W R DL RE R T R AL, a4
BHHEF E&EMET ST, RRNERRE L EW
IR ENEG 2 F RN RALEEME,
%o AT T AR R KA T

(3) ZAMEIEA BB

T R 4 B AR — A48 MR £ 2000°C Ak
4 8 K E A4, flin W, Mo, Ta. Nb %4 E #
B, BEEAEER, KABKRH, KEAE.
BT B TR A 4 B M ROt o B R
WHEAFE .S, WSZATMEMK., BFHEE,
REEE. BB AR EEZNHA,

MEX EEm AR AR, HEEEE
B BB E KBRS 2, TEERSR R AN
THREES BB VAT EENTREXE
B A DA, WY R 5 3k 3420°C HE #h b 1 3
HRETRN, HENRAHFEZNERAZRTEF

AW G AR IR

% — BB mIREFERAR, EREHAKIEMEX R
FAHERE T R A, Hk W R H A4S0t K&
A REERRNE L, L, EEL B
M AH &S HMHERTELRAHERRRH
AR, HEMIRSFEREGH KB4
B BT R AR, & B A R S A TR Y
ADITH A4 B = o, i R B F L EAK .
B [ 4 B s K

(4) RN RZETE

WMUFIREERRF TR FTHERT
WAHE, CHEEARBEREEHRETEN
(< TZk) WHBHEERNE, B THREEZEL
ty 1 8 R A RO b . (KRB M R B A B L
gy, EWEARFEERETERE. AMH.
HBRGTEHNMAERAERE, TREERE RA
Y & QTR A e e ' € L i
LI E MR EA NI, EEH. K. S
HEFENT, UEELIT. AHHI., £9HI.
B 57 A U An % 48 A R B R S UK A T B A T
Fo MR NI RMEMAE I TN R R & R AF
PR, BFEHR N EEMRAET RET TR,
HREEES . RAERMBR LR E&FEE, &
B RE TR RNIE, i - RIARAHLH .
MEM TR, TRLAEH K FHATHAN
BAREERSHAE T T BTN BA T 5L
AT A2EMA, TRL AR R, SREE
GULFENFR, CECIIEZLMPFERPA
EFEEN,

(5) THEMEM B TFHMN

HEREERFREE RS EERH N
B EREMIT AR AR ERS R TFEE, N T
N A BB TAEFFE U RA R R &R ENER,
ZMTFREFREEEEFTELHR AWM E
M, RS WERHERARERERS T TFRE
P FREMNERE, —ETFRESER FREEAT
WA G e TR P ERG BT RS
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T, XA EHAHNRETEGNESR; Z2H
AEREFHHEL e Eas FTEEH—
EWEE, HAE, EWT FRAEFELFNT R A
BANEANLEFN T T EE, FANEEEETE
BT Hk, TERAEERMBETEE, ZHERL
W, EREGKEEREEEETERES,

(6) B F &

DL R T P ek ROV E R A5 A
REBTEEZLH, 1, REBWAIMKFED
It 70%, T PR A R 6 R4 o 3t MR A
FEEE, MHREL2RET mRkE, ETHERE
TRV IR B A L, T RO AR AR B R R
ERNMARFE AL EZFH G RERER
RWERE T, BEhdlbFsZARELTRRE
HEZEF M, RAE RIR AR R AT R
fom A TEEA G, DO RIRE . HEH B A
W] R IR TR ARG R, fTHET
WZERA N FEAEFFEBEREALERNRE,
il 2 R b & i L N = & N &
BLA, REERGEE. EHFTE. KFeatey
ERAMA, BRAEFIRERE, REIBREHFRE
AHEENAELE B ARZFMNE,

WAL b A kAL AT RO BOR B A&
FFERNERATE, E_FhEEEREH -5
Mo HTEBE-_HHMRTEEFNRE, RREREH
fodmfnmmd e FRER. BASTHNHES
T, R#FHEGRE . EUREFHRLE, BA
FRERAN R E, RIEFLRETRHRELRE DR
Vokid: b O YA

(7) THENSEB AR B shaeikit

HREMBTL, EEEERTHHEL RS
With, ARERFREALNS, MEFERK
WIT KB 1E B FAEMNBA T AR E
Wik, MEHENE > FERAN M e
WEBEER, AAKBEETE T FMEI R
THRIT A FHENFAN T W, Bt BN A A

W E T &, HRFARNER R A EERN &
D el T B 70 T I A o S =Ll R
RERRA M R EF AT AR RARKRNHEEITEfiL
BAR, UL B e R AR R, AR
WA Y, BEERSE. ABHE. sHEITE
WU T & A AR “Bm” Db it R T Tk

(8) Mo MAIFIFE T fk 5 REAAT H AN 5
FAEBA

SHEMEEME LR THREMIE, L2
PR RL | BREAR T 2] o BRI A B A PR
BT W RAAT Jy, AOREAT AL By AR I B35 B R A L
LR R, T A R AN 5 RAEIRE — A5
LA ZRA, WREHG MR AA FH#—
FRE, BUELI SR IR . WnE T
ZIIE T o AR A 5 AT A RAE W ek £, Ao
58 X0 2 SO P B B M A 5 AR, SEIT AL
R AR 52 M B A A RRAT AR, HHE X
BAFGWFRARREET WA, ARATELRESR
—WRIMARERTEE, BERMTENEELRRHSS,
0 2 S P G5 A P AR T R R B K B BT AE

(9) &4 Bk #I 6 F d Boat ot

R R DA A T B A TR O R R A R
BEMIFRF AT WX, BHEENRTHE
HENREER ., LFERANERER, BRE
W R EHK L. LT RREHF S EEN
TP AT, AE HR T DASE IR T B A A A AR
WREm T AERFA, Bt S B ESEamtT
PR EE G RRE, GBI, BTH
ERWTHEAEME RS EDIRNE S, MWK
Gl THE BRI VIR ER., SAFLEMAE
R, HEYMHLGERREAER, Hik, £
Vr bR R B B R R R R

(10) B EAF RS EM i — R EE
AR B A BOR

MAEMEZMREGHFRANKE, SEtEE
MR EM TR T Em N ER, S
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— A B R EAE R BRGNS T
MEMBEALTZmE ., MERE, B THEH
W, Db 240 o) — TR 1 & 2R 1 R A i R 2
AR, BATWREHAE G, L1, EF&EmEs
X R AR B AR AR A R AR B AR A
Tk, REE MR R E I IS R T IRK
ARG RE KRB RRBA, BT FEIFNAFER
FaTARE, IEAUASHREEAEL L.
BT E R GRS RS N EERE
AR A TR A SARER, LIk
i, 84 A AR TR E B A St 1 R AR B A
RAFERRFES T, HERE K T
PPk B R AR B

(11) Heetr £ EBREREEAR

FalrE A AR EEARAZTZHERTE ¥
EAF B R AR A TR G0k, B — A
REEFEREFRYEAIBR. BBERBBNE
BHRL, WnEREWERFINBKREL KA
ERGEAH, BEINFHTFERES, &
Hb i ERSR, 2B ARG N, HRE
REFBEEAT . AL LmAEN - T KA
R R ERAR R AL H, RE—BZ
RELEABEEE, HNARNENEATER
FTPET®RE, AXRERE, FIEZRENU
Fo— S A Ko

(12) ¥ R BG4 4 T i v 0T

BAaTHEEREE A, EEREZFHEN
BARELTERNERER . AMLABINE
DI MEERFREUFERRT, ML EREMR,
B EERAEE, EHBREETALE, RED
EHNENERE; W, #ANERRENES
FRFYEERAWE Ty REF A, XA
EERAMA R E R, EERE R T LR ER
wtE R R A, UK S RMEFTANH, &AL
KRAREF . MEALLLXE LT RHR B E
WAB R, KEFENGLTRFMITELT

W2 BRI VT S AR R B S AL, 4 B T e
BEMER, B AENE, BERATHALES
RS R RINE RS,

TR StmmaTHRERERE, KF
B R, R REETAAGH—RELT
MO, B R AR R AR 0 R R ki E R
Ao MTEABERKEL, XEMHTE—Z 50
TERRME N B, LITRE L REFTAH; @
HTFFESERG T A, NWTUELE, KEFH
SREGEF EE MM A AT AWK ENTF, N
iy YR G BRI 4 B 25 438 A A BRI 1R RLAR B —
A e A AR TR

22 Top3 IFEAXBIAE ST

221 AIERSUIIERESES

MEE TR . AR BRI PR Y 4 RO R
R EIT. £ EET EREHEARLT
TUVERELXRWER ATHEBEAREANEE .
WLAAL® % 77 B W R Ty B R O e T P Ry A
RKRERBETHEE, “Fa+ 1" L¥EHHITT
AP, TEMEHNTE, RAATLEZCAUFA
AnEEH o

ANLE@REMTEF RO TRART T EE ML
EWAFTE: T AFTRNE AL LT LA
ANTHHBANE B WTHEERRWTANT A
FoAEEWEHEE LA ALE R e A
X, HH—FFARBNATLE BEAHFATLIE,
FHEEFRWMAEEMCAZAGEM E, &4
T AR EARE, H—FHTRHEATHIT
RWGREE B, XANTHEERKRALE
KAEMTHBRRE N FFEX LT LT
WA EE LA A,

LA, ATERAELIAEF RN LK K
FARWEZRATHKRE, TEH: ORMAF L.
BAR TR ERFERE LR BRI L b aiR oy 45
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&, AIERBEREARRSALKE L LR, o
P A, DN FRIH R EE, BT DL
FREWEAME, HATERBEEAIN T 8T
I, BEEHREITERFT R, REFLAE, Q%
RN ERBELH, HREEETIRFS AKX
EWika, FE. B RREES, AAXTX
WAEAE R BN A THE IR, &
B B ATIEAR, BRI B i A By
K, @ FEEE, KA LW A%KE ATHEER,
RATENERR, BIBRMEMNTEFIREAT
RAWER, UTAAHFT X ERAT A TR
FATHE, AR FPEAATAFIBEGTY
. BARATEE IR, @4 P2 Hh N
5f#E, TV AKE. ATERERAN T £
BARES B ER 4 5 TR ATER M
THE T &, $RAZ LM TAEFIREZ S, TR
fEM AW, ORFELSRREETEMRM, ET
TV EBF, ABIER R A T G s AN
A BRI B A IR ERAK R R, ZAF
KA At B AT A PR IE R AL, HAT
RIRAG IR E L ERNRMEE,
MF221FAUEH, ALHE#EAENT LA
WHZRCEFEEREEZEMFE, HRMEENH

B E A RHMEE; MHUAER, wEE. s,
mEAMEEE, WEHXLANEELHAER., &
AE221MUEE, £EMRMNEENAGERS,
i ERAEEAEXAE ENK 222 FH2.2.2
k&, B F AW EZFE Topl0 B HLH £ F 5k
BEE, EEM#EXAE, Ptk amxsE,

222 BATHRHENEER
HN2LHELUR, & TR ZER WK
HIFRIETT e . FEIR IR B8 DA BO A U R AR 5
FlAGIRT BN RE TN F 2 RE A
RETERARIENFTEEEN A S LM EE
2T MR AT LR AR R TR 5 R IR & 2 P AL,
IR i 78 T DA 4% A ol SR A PR A A R IR 5 R
1R AL 8 T AR AR A R R K B R R A
WFARFREHRAEH S, BRRERM . £
AE o THRERT . BIKENSKE 2 TR
EAE, SMEEAEERILR, RALRRER
EMEEANENEG T TR &, HE
FEFER, e, Tl Tixfamts s
FAHEENER, BRFRAEAGENL., itk
FH MR e AT BN ENEG S THRER
REWEGSTHNEEZRRET M.

®221 ‘AIBSHIIRRESES” ITEARRIBEFZOSNNEE-HER /K

Fs ExR /#X RNHE RFFELLH) w512 W52 S SEEIE
1 USA 165 32.61% 640 48.27% 3.88
2 China 131 25.89% 235 17.72% 1.79
3 Japan 64 12.65% 79 5.96% 1.23
4 South Korea 45 8.89% 22 1.66% 0.49
5 Germany 22 4.35% 15 1.13% 0.68
6 Sweden 14 2.77% 47 3.54% 3.36
7 Taiwan of China 14 2.77% 15 1.13% 1.07
8 Switzerland 12 2.37% 24 1.81% 2.00
9 France 9 1.78% 8 0.60% 0.89
10 Israel 8 1.58% 26 1.96% 3.25
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#2.22 ‘ATERSHLIRRESS”

TEFRENATZOEFINEE H

FS i3 Ex QA= ANFFELHI a8 eIl FIOESI1E
1 KLAT * 12 2.37% 44 3.32% 3.67
2 GENE * 10 1.98% 37 2.79% 3.70
3 SKFK Ty 9 1.78% 37 2.79% 411
4 BOEI = 8 1.58% 25 1.89% 3.13
5 FICO * 7 1.38% 23 1.73% 3.29
6 DANH * 6 1.19% 52 3.92% 8.67
7 ASHF # 6 1.19% 19 1.43% 3.17
8 HONE * 5 0.99% 32 2.41% 6.40
9 UNAC £H 5 0.99% 22 1.66% 4.40
10 SIEI 1% 5 0.99% 4 0.30% 0.80

7 : KLAT %7 KLA-Tencor Corp.; GENE % 7~ General Electric Co.; SKFK %7~ SKF AB; BOEI % 7= Boeing Co.; FICO
%7~ Fisher Controls International, Co., Ltd.; DANH %7 HACH Co.; ASHF % = Ashford Tech Software Inc.; HONE % 7=
Honeywell Int. Inc.; UNAC 3 7= United Technologies Corp.; SIEI % 7~ Siemens AG.
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BT, ER. HER. Fri U RE/HRME
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B, £EfEAR, #EZSEA b LY 68.34%,
W Bl Bk 59.95%, HAZ & —WEERLE
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. .W I-.

MLAT i

E222 “ATERSHIIRRESS”
REZHE G IERLS

TR ERENG

A5 & 10.24%, 5| F b ] 19.63%, H K
N5 F o b 10.24%, B 35| ) (9.07% )
BKT2E., xEMEMERNEERN)Z, 41F
WERHEAR, fr2, EE., £E, ki, £ES
W, BRMEXEZHFAESE, EE2FE. £
WH ., FESHMERBEAEE, FENFER
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#2.23 ‘BHFHHNEMESR TREARMEPZOENNEESEER /XK

Fs ExR /#X NS RFFELLH) W52 Bl Gl S SEEIES
1 China 587 68.34% 1997 59.95% 3.40
2 USA 88 10.24% 654 19.63% 7.43
3 Japan 88 10.24% 302 9.07% 3.43
4 South Korea 40 4.66% 140 4.20% 3.50
5 Germany 22 2.56% 96 2.88% 4.36
6 Switzerland 8 0.93% 34 1.02% 4.25
7 France 7 0.81% 32 0.96% 4.57
8 Netherlands 6 0.70% 41 1.23% 6.83
9 UK 4 0.47% 38 1.14% 9.50
10 Austria 4 0.47% 31 0.93% 7.75
x®224 “BRFHHENEMEBRR ITEFRINEPZOENNTE~ LG
Fs s E=xR RNHE RFFELLH) TR WoIEELE TSI
1 SNPC F 11 1.28% 48 1.44% 4.36
2 DOWC *= 9 1.05% 76 2.28% 8.44
3 BADI 1 9 1.05% 49 1.47% 5.44
4 CAAC # 8 0.93% 24 0.72% 3.00
5 TORA B A 8 0.93% 13 0.39% 1.63
6 GLDS =] 7 0.81% 78 2.34% 11.14
7 ASAH B A 6 0.70% 32 0.96% 5.33
8 SABI = 5 0.58% 39 1.17% 7.80
9 CPCH ES 5 0.58% 31 0.93% 6.20
10 ESSO * 5 0.58% 30 0.90% 6.00

7 : SNPC 5 7= China Petroleum & Chem Corp; DOWC % 7~ Dow Global Technologies LLC; BADI 5% 7~ BASF SE; CAAC %
7~ Chinese Acad. Sci., Changchun Inst. Appl. Chem. Inst.; TORA % 7~ Toray Industries, Inc.; GLDS % 7= LG Chem. Co., Ltd.;
ASAH % 7~ Asahi Kasei Chem. Co.; SABI 5% 7~ SABIC Global Technologies B.V.; CPCH % 7~ Chevron Phillips Chem Co., LP;

ESSO # 7= Exxonmobil Chem Patents Co., Ltd..
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Chird A
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FEER / XIEEIEMLE

A= AL Ey £ B WAL 2 B B AR By HOOL., &
E ) CQRZ #1 H A th NIHA, HBZ O EFAFE
18] 45y 6.31% ., 3.05% Fr 2.85%, W% 2.2.6.
F225H0 “EREEL2BHH TREFLAE
WMEEZFHER /R ZEANERL, TUE
B, BRMEEZHAT -EAFERE, LRXE
FEEGHAE, EEMERZEEREAEE,
F 226 A% HF £ F = WALE 2 884 1FH
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B 224 “SHFHHRNEYEER” ITREFARAEHN
FENDEEIEMNE

#2.25 ‘“ERWBSEMR ITERFRMOPROEFNEEHER /MK

FS ER /#X RHE NIFELLH) W52 W52 NS
1 China 292 59.47% 343 14.30% 117
2 Japan 116 23.63% 1309 54.59% 11.28
3 USA 20 4.07% 282 11.76% 14.10
4 South Korea 18 3.67% 10 0.42% 0.56
5 Germany 13 2.65% 230 9.59% 17.69
6 Switzerland 5 1.02% 36 1.50% 7.20
7 France 5 1.02% 24 1.00% 4.80
8 Taiwan of China 4 0.81% 1 0.04% 0.25
9 Sweden 3 0.61% 118 4.92% 39.33
10 Brazil 3 0.61% 21 0.88% 7.00
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*226 “ERERBRESEMA IERFAEPZOEFNEZFHIMG

Fs i3 ExR NFE ANFFELHI 515 WEIEtE S
1 HOOL HA 31 6.31% 512 21.35% 16.52
2 CQRZ | 15 3.05% 14 0.58% 0.93
3 NIHA H A& 14 2.85% 41 1.71% 2.93
4 YAWA H A& 10 2.04% 127 5.30% 12.70
5 CMTL E [ 9 1.83% 240 10.01% 26.67
6 NIPA H A& 9 1.83% 206 8.59% 22.89
7 ANSH FE 8 1.63% 18 0.75% 2.25
8 KUNS L 6 1.22% 20 0.83% 3.33
9 SHAO CpE| 5 1.02% 2 0.08% 0.40
10 HENK i 4 0.81% 78 3.25% 19.50

vE: HOOL % 7= Nihon Parkerizing Co., Ltd. ; CQRZ 5% 7~ Chongging Runze Pharm. Co., Ltd.; NIHA 3% 7~ JX Nippon Mining &
Metals Corp.; YAWA % 7= Nippon Steel & Sumitomo Metal Corp.; CMTL % 7= Chemetall GmbH; NIPA % 7= Nippon Paint Co.,
Ltd.; ANSH % 7~ Pangang Group Panzhihua Iron & Steel Research Institute Co., Ltd.; KUNS 3% 7= Kunshan Qiaorui Metal Prod.
Co., Ltd.; SHAO % 7~ Shaoxing Wancheng Metal Sheet Co., Ltd.; HENK % 7= Henkel AG & Co KGaA.,
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m. ERST IR

1 IEEHRHE

1.1 Top12 TEMRBIBLERESHE

IR G H I TG A Topl2 THEFR
AANERLLL EET REMEANFRAL TR,
BHERAGIRE., MARBENERAS TR, 7
WHERARG TRANFER AP HAMEaE S
TEARBRBAGEAN S THEEMET L b
AL AR SR CABIERAT
B G5RNMBETERR “2EHABHRETE
Ew Pk R B WA EMR - T -
HoE — AT KRB E, RRENFR
BB EEREERT S EERER X
HeEBEENS “MEEgmEHFRART K
WLy TRABRFT L FBEAKNE” , #BEX
XEHMABETE “ATE R mBEFTOUALE" 8
REWMALLERERMAIRER" “RHEBBRH

Fal kARG HLEE RO BB T RS TR XB
TH R R

BN TAZHE TR T ¥ RO A% G i XX 2013—
2018 SFWEF R EFFI % 1.1.2,

(1) 5THELEGRERBEGERNNS TH EEHE

MEARFAEARE. N, K. 290
e M E, HAMMEEEA A ELRERMINE
RER B L ALBEMERERE, ZRTHER
AR K EARTF, WA, Ao foA & B A&
IR TR 2 R AR AR 7 K, (B Ry A oK e
KO — /3 R R KR 3 R A AR
HRE B, RARKNES T, AL B S,
RIEA ARG, REBMEESENE N E
A IR KA B N P ey Bl Ak s, AR
L AR KA GE AR AR A0 A R R G AR
XA EERE, ke KRN,

x®1.1.1 BERSHT L TEME Top 12 TIEARAELE
1 5 HARERAEANS TE BEGE T & 210 8856 42.17 2015.9
2 J6 BEAZ IR BT A K AR A LR & B 106 1064 10.04 2016.8
3 ATH 65 b B AL 44 244 5.55 2015.8
4 ARG HALLHHE AT RER 17 62 3.65 2016.2
5 A Al Ao K A Al o R AR R 25 1023 40.92 2017.6
6 ABRMATG S B WG e T LR 397 3180 8.01 2016.1
7 A A B A E AR A P AT 4R 73 3806 52.14 2016.3
8 %W E R AT G & R 209 7518 35.97 2014.3
9 HAH M - TAZ - S — G b By R BUE B O 1 185 16.82 2015.8
10 XL B EENH 243 6785 27.92 2014.6
1 L A R 111 1005 9.05 2016.0
12 BHABT FRAET LB LK KE 142 762 5.37 2015.8




e bR AEIRSH I TR

£1.1.2 BERSH TR Top 12 TRRAREIGZOICNEEREH

Fs TEHREE 20134 20145 20154 2016 & 20175 2018 £F
1 ENBRARBROERNN S TE B EMEET & 30 17 31 38 49 45

2 S8 3E MR AR AR % AR 4 ALEE BB AE 0 5 15 15 31 40

3 AT 45 i BB AL 8 8 2 5 9 12

4 Bk Gl A R AE G R NI RE R 2 3 0 1 6 5

5 S A o AR AL R K AR 0 0 0 2 7 16

6 ABEMA LA L B W HEET EHR 23 40 74 85 80 95

7 A EAERE T E A N P 7 4 6 7 9 1 14 26

8 AR Y G Y SN AE S =y 66 62 41 32 7 1

9 WAHEMT - TR - E— AN K B R T 1 0 2 6 1 1

10 xEe B E S 63 63 54 42 17 4
1 R R R A AT R 14 15 13 17 18 34
12 R BY T RIEFT L FHEEKINE 26 18 18 20 23 37
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WAL, MERA H (BN FAK MR
— BB R K R T R AR R
B, BHRANWES M., AL Bk, XA
FREFaBME N T AMEEEENE R,

AR ERRERREF—BHE, KEF
[ E B — MR R AR BOR . = RS
TR, AT U M, Bk, &
fefttae . AR AL sF Ak oA K. ALARAE RE £
FAREWMAER. EEZA A K RMERSE; &
AMEERAFEBRELBMERTESEES; &
et aE A K Ak 2R R LB
HEREIH N FRAW T EERRBERNN T
B, MEREFEFEMNE @R RE EEUARREN
Wl R Ak R D A
HHERARLA ., AF ZRREKR, F LA
DA B S0 B SR A ARAR B B R R A B B R A

MR E AR B, AT KA i Rk
W&, BENEEMEREENRE, BA
HEXEMEYREEMENE R GE T AL
X E P FEAT R AR R, R B AR A S
MAM X, REARETHEHE: FHAAGGEE
FEABEEE NIRRT k, URRHA
ZMMER T EME NS TR B EMEE,

(2) RERNE KKK E#MS

BN Y QR s S i
HE0BFFRK, 25T HALAERLE L ZN
& 2351 GW, FH H K #1172 GW, KU #E 4
564 GW, K&k & 480 GW, A4k A 121 GW,
M B 7 539 GW; 4 Zk B4k iEfE fE T B o 2 it
EHLHAE A 180.9 GW, [ M K 3%, H 4
K E s H 1707 GW, btk 94%; H b R K
4.89 GW, [ 1K 66.3%, 48 % F i fTk
H B3k 86%, IR AN L A A R o By o H
7 6%, 2018 £, A K A& A IRH G RENAE A
171 GW, [ K 7.9%, H & K[HE Y 94 GW,
KUy 49 GW, A 21 GW, #3 4 mEH 2/3
HRETHEARR; 2 REMEETE B RN
HAE Ny 5.5 GW, H o i fb 5 6% d6 0 37 3 5 33 LA
A, #35GW, [ K 288%,

REZTHEABREL R ERARLRRERR
HHER, HE2018FFK, 2ETHAHREL
B LA E K 728.96 GW, 54 EH & EHAE S
38.4%, H Kk K 352.26 GW, itk 18.5%, M
M7 184 GW, 5 14 9.7%, Bk 7 174 GW, 7t 9%
RE OB E N R RN Y 31.2 GW,
Bl LA K 8%, H b dmkE a4k 30.0GW, ik
96%, [l th 3K 5%, H ok Ak iF b oo g 2k
fb#h, 2814 1.01 GW F1 0.22 GW, 8] b4 5l 3 ¥
159% #n 1000%, 2018 4, 4 [ #7457 F A4 f 7 2%
LA & 4 44.26 GW, 3 #0125 2 T H o0 K HLAL
M 2.3 GW, o i AL 4k fk Ay 7 8 $ E M &
K, H06GW, Ft#EK 414%,

5
h\

Booh
= -

\
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WHER, E. AL KA RAL SN L RS
EMABALELANTES TR AANEE
B, RELMARAMT RS AHETE &t
TR T, EFEET T AR A
KT A 3, 44 850 MW ekt 3k 1 < 4l
KL 4 Nk 3, 8 kA LA Y B 9
Yo AR TR A M B L S AR AR
B AR EILT i R AR S E AR B
BB R EEAT, DRI A A B
BT

BRI, 14 0 1k I W AR — kAL 8
B AT RS A AR R A R, (B
HHEHIEAGHL, ERNEREABEEEE
Wk B AT MR B TR 3L A B A B T
EHAEA. RAREEEABEERE, HATT
B AR B R AR B R R
K5 % T 5 B A AT S AR T LT B A R
KAAENB T, TG HE S N EE W R
ERASER,

BRI (R A A — KRy
TR s 5 A IR AR A T

KL K. KFnE E AR S T A T A R
WA R A%,

(3) EAHMRER I H X FflAg RHE AR
T T

WAEEK 121 7T &, HHR T B Z S X~
HHBEERLZWERYFE., 2B, WEMEE, &£
B, PEMEE SREATEA, XA
39.05% 71 20.95%. FF L An 3 E B A% G i ST Bl
% 9.05%.

RAEFK 122 7 &, B R T B Z S X -
HHEERZWINM L FERFR. EEREAF.
FERERAF., BRTEAFE T HoRMFELK
Fo MEFEEL21 T, WA FEFZRIEARXA G
ERZFHXEAENAPE, £E, £E., £X
MEFEETE, PEXENRCEXHERS, §
PEAEAERR XN EEERAXE, XE. ®KX
FEfE AR, £EBRKXEEORXHKR, FXEAL
ERFRWXHNEEERATE, WIRT, RAMT
Apmgk,

WA 1.22 7 4, FEAFEFFEMFK

R RKEHEESE., PEBFRMFEELXZHGE.
LumEEER T k WRETHARERELR. . E. MIT #1 Pacific NW Natl Lab # &1k .
RETTARFRKE L 05 % ka7 % ETR K123 87, HIZCHXHEmHKLHWE
*1.21 “‘SuB4sRBaFERNZSTeEEMERE ITEARIIGFROENEEHER / X
Fs ExR /#X 2N a4l CEIBTWN EIEN 4]l RIS R

1 China 82 39.05% 1929 21.78% 2352

2 USA 44 20.95% 4388 49.55% 99.73

3 India 19 9.05% 476 5.37% 25.05

4 UK 19 9.05% 681 7.69% 35.84

5 Australia 16 7.62% 1001 11.30% 62.56

6 Germany 12 5.71% 337 3.81% 28.08

7 Canada 1 5.24% 212 2.39% 19.27

8 Spain 10 4.76% 367 4.14% 36.70

9 South Korea 9 4.29% 125 1.41% 13.89

10 Japan 7 3.33% 113 1.28% 16.14




80

e B WIRE: BEIR SN TR
®122 ‘SuUBLHRBAFERNSIERERESE TEARIMGPZOIEXHEE~HE
FsS s N8 1B ELA) W5 50X WEIBURELS RIS IR
1 Chinese Acad Sci 11 5.24% 219 2.47% 19.91
2 Shanghai Jiao Tong Univ 7 3.33% 63 0.71% 9.00
3 Univ Chinese Acad Sci 6 2.86% 110 1.24% 18.33
4 Univ Malaysia Pahang 5 2.38% 136 1.54% 27.20
5 Tsinghua Univ 5 2.38% 83 0.94% 16.60
6 Indian Inst Technol 4 1.90% 112 1.26% 28.00
7 Univ Wollongong 4 1.90% 85 0.96% 21.25
8 Pacific NW Natl Lab 8 1.43% 692 7.81% 230.67
9 MIT 3 1.43% 572 6.46% 190.67
10 Stanford Univ 8 1.43% 753 8.50% 251.00
Aindraka Tiergheai L
[ ? .:F""'-"'f L Malayua Fanang .l.r-;un il Tighurl
#
ris gy ' Jl gy Uiy Crurmae Acad S5 v Wity
H
m 0 o T L ———
- 9.
= .—'-;u-'- Coarana Al S Bairod Linss

1.2.1 “SAUBLRERSERNS TaE E#EEDIE
TEARRIGEEZEESR / tXENSIERE

Ko ®E, #9l%eik T f 45.38%, HKE
FEH, IO XF R 17.98%, 1£ E fr g E
B G 51 A% 05 78 XX e 1] 4 3 5%,

k124 %, mIHESIWXEH T H &S HH
M2 P BB, H 5% 0h ST ] 27.65%,
HAZFEHNZFRKXE, I Z BTN
10.28%, HEHREERFMPERNELAE, 7l
o it LB 27 9.51% fr 8.11%,

B ERBFEN T, PEMEEE 57
HERBREERANS TG EEMHE T E TEH
GERT I B AZ 0 SO R T BB A A R AT A
o (5] B 2 e A o [ S0AT K AR B AZ G 9 S
FHEs BT RS,

1.2.2 “SAUBLRERSHERNS TaE EEEDIE
TEMFELAEZHYERNEIEMES

1.2.2  SEHFRZBAA AR XA RHR AR R IGE

BORRE AT Rk st R, B%m
MLE# S B RN E - &, BhERES
EFFREHZRE N E B, dfE K H FFREIH S
Al K AR AR A HLIE BB R

B, REFECHG IRZE G EEREATH,
B2 4% BT Y T 5 7 1 A B9 R ACGE IR RHE B
FEATEABETHET M, AT, HEAERE
HEATH, BHikh, YMEREENHARELEEEF
ERB BA S FHO R T AR 5§ & % HLE
HRTE, HF, hEGSTHH S @ %A EE
J % Ji ( Pellet-Cladding Interaction, PCI) # % %|
B 7 W R Ha /N B ST A e R R R AR B PR R
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#1.2.3 “‘SUBLRFEAERNZSTESRERERD L TREMRINGTRS OIS NEER~ HERMHEX

Fs EZR/#X M85 [#Z e 8L 85 [#Z e S EL s
1 China 4173 45.38% 2017.3
2 USA 1653 17.98% 2016.8
3 Germany 631 6.86% 2016.9
4 South Korea 558 6.07% 2017.0
5 Australia 417 4.53% 2017.2
6 UK 342 3.72% 2017.0
7 India 342 3.72% 2017.5
8 Japan 336 3.65% 2016.9
9 Singapore 273 2.97% 2016.9

10 Canada 249 2.71% 2016.9

®1.24 “SUBLRERSERNZSTEEEMENE TIREMRINETIES RO XAEE~HIE

Fs s Nl AW vt &5 1T g 3L ) eS|
1 Chinese Acad Sci 573 27.65% 2017.2
2 Univ Chinese Acad Sci 213 10.28% 2017.5
3 Tsinghua Univ 197 9.51% 2017.1
4 Univ Sci & Technol China 168 8.11% 2017.4
5 Univ Munster 159 7.67% 2016.4
6 Huazhong Univ Sci & Technol 137 6.61% 2017.0
7 Nanyang Technol Univ 135 6.52% 2016.9
8 Cent S Univ 133 6.42% 2017.3
9 Forschungszentrum Julich 128 6.18% 2017.5
10 Tianjin Univ 117 5.65% 2017.3

T, BT RRRH B B R T A BT R 3T 5] A2 7 K
B #TAZ ¥ | % K ZE # (Loss of Coolant Accident,
LOCA) #F 5 bk T x4 72 thy K B A L4 7] X E 2 4,
REXRERGRADHZEHEROBH R ES
WA RPRENER A LFTH, BT ERE
ENBFGIIE 5 RBAT A, EACEZ BT R
HFHBTZ R E T AR R E, BEA
A ER R, ERAMFHESE, 5TELFEZRA
ZAMREMK, FHikd 2B ERES N E S

S IR 5 A K AR AR AT 5 R BAT B

WENEHE, EEFLENEHANL REFLR
AN RIS, B LR RELER, BIEFLE
R AR RS | B 7 4R B K B | FF 4 4% ( re-fabricated
rod) RI %, REBAM AR ET T TN N,
I 48 K A& R EAM . BRI AL 2 A T
A, meMBHE. Afes. BWEESE, i
BIAB OB L4 . M. RATEMRERAESAT
B, TR A AT

AT ERHMEREL RETHEAT N SINEN L
—, ER EENERAELS T A Fu% LT RE
BABTRH#ZR GHX A RBEINEGFLR,



—5 R BEIRSH I Tk

|5°i¢
1

FEFE LA SR B AL R TN AR 4R BRAT

W& 1.25 T 4, %A R F HHZS S X
BHRERSMERZXE. ¥E. $E., ma, *
B, H£d, 2B EEE -, R0 CH ik
64.15%; " [E #0010 S ) 3t 10%.

W& 1.2.6 7 &1, ZH R T NS ST
HER % thHLH & Oak Ridge Natl Lab, Idaho Natl
Lab, #Z0ib SO W #4% Taat 10 &,

MRAEE 1.2.3 7 2, &y EEZAHE XSO
XEakmAaTE, 8. %8, £E. #7x. &%
E. #E. smi, PENARAXIHERS, =&

REREAmBERTEERE,

A5 & 1.2.4 7 41, Oak Ridge Natl Lab, ldaho
Natl Lab, Penn State Univ, Los Alamos Natl Lab Fn
Westinghouse Elect Co, Univ Wisconsin # &1,

£ 1279, mIHCH X HESWERE
* &, 5% Pk B 37.44%, o E % F|
26.99%, %[5 2] 10.92%.

F 1289, miZOH X H& S NI
/& Oak Ridge Natl Lab, 7 5| #% & it C H ] 3£ 2|
29.03%, Korea Atom Energy Res Inst 7 5| # /0
S 3 £ 10.26%

*1.2.5 “ERHZREFIERRHRGTIBRIE TEARIEPZOCXNFEEFHER / X
FS ExR /#KX DB 1B3ZLL WEIBUR  ESIIREEE] RIS ISR
1 USA 68 64.15% 751 70.58% 11.04
2 China 12 11.32% 55 5.17% 4.58
3 South Korea 10 9.43% 150 14.10% 15.00
4 Sweden 6 5.66% 40 3.76% 6.67
5 UK 6 5.66% 38 3.57% 6.33
6 Japan 3 2.83% 44 4.14% 14.67
7 France 3 2.83% 24 2.26% 8.00
8 Germany 3 2.83% 20 1.88% 6.67
9 The Czech Republic 3 2.83% 13 1.22% 4.33
10 Poland 2 1.89% 1 0.09% 0.50
*1.2.6 “SEHZAERIERIRHRGTIER QI TEARINGFRIEXNES=HE
FS s BB EL 1B3ZEEH WEIR  WEIBURE  RISWE IR
1 Oak Ridge Natl Lab 22 20.75% 328 30.83% 1491
2 Idaho Natl Lab 10 9.43% 88 8.27% 8.80
3 Penn State Univ 7 6.60% 124 11.65% 17.71
4 Los Alamos Natl Lab 7 6.60% 53 4.98% 7.57
5 MIT 7 6.60% 47 4.42% 6.71
6 Korea Atom Energy Res Inst 6 5.66% 131 12.31% 21.83
7 Westinghouse Elect Co. 6 5.66% 108 10.15% 18.00
8 GE Global Res 6 5.66% 7 0.66% 1.17
9 Univ Wisconsin 4 3.77% 21 1.97% 5.25
10 Gen Atom Co. 8 2.83% 96 9.02% 32.00
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1 M7

] . .FM Lok Mlmreca Riwd Lab . e e i
Fearce Wesbrgtoams | et Co
Sl Eoawa ., P Giads ..r\..-.l_
@ e @ = ovonrm
:"”'. mng!zﬂ’_.
‘ .'H iCinch Fapulhs J .Lﬁl'l-'-'u'l'\"l-LE-"I-F
U 'l"':und Crab, Tisige Matl Lab .._,..n ek 6
1.2.3 “SottZREHEXA M EHRGNIERIGIE” T 1.2.4 “SelttZREIFR XM EHRGIERIGIE” T2
WAREEFEER / HEXBRSERLE HRENEEENEERISERLE

®1.2.7 “SOHERRRIERMERRGTIERIGIE” TEMRAEPRES I OEXNEEFHER / #IX

Fs ExR / #X T3 B3 EL &5 118 3CEL ) S as)iElkeS
1 USA 240 37.44% 2017.7
2 China 173 26.99% 2018.2
3 South Korea 70 10.92% 2017.6
4 UK 39 6.08% 2018.2
5 Germany 26 4.06% 2018.1
6 Sweden 22 3.43% 2017.9
7 Japan 21 3.28% 2018.0
8 Russia 18 2.81% 2018.3
9 France 13 2.03% 2018.4
10 Canada 11 1.72% 20184

*1.2.8 “SEHZRAERIERRGTER L TREAREFIES OIS XREE~ HE

Fs s B35 13 EL b5 [ 018 3L S )iit] ke
1 Oak Ridge Natl Lab 99 29.03% 2017.5
2 Korea Atom Energy Res Inst 85 10.26% 2017.5
3 Idaho Natl Lab 33 9.68% 2017.8
4 Los Alamos Natl Lab 31 9.09% 2018.2
5 Univ Wisconsin 25 7.33% 2017.8
6 Chinese Acad Sci 25 7.33% 2018.5
7 Univ Tennessee 21 6.16% 2018.1
8 Penn State Univ 19 5.57% 2017.6
9 Nucl Power Inst China 19 5.57% 2018.4
10 MIT 17 4.99% 2018.0

Wit ERBEN T, 2E. PEELEH#K H R 5| AW RAF], % EF AT
WA R AR R A HLIE R E R ARSI XU BOBRXHER S,



h_S VbR AEIRSH I Tk

1.2.3 A& SimmEmunyLsSl

AT ARG 5o 7 8o Ak i H #35
Tr R oA Wy A P RLET DA RO W B T AR AL, R PEA
T R BOR A  oh H DL RO B Tk i AL B R B2
B 04T AT g AT B T 5 A WY B TR T
AR R EN T RT, KEFBETENHK
AR EFIHk, BHEHNTURR. wER
MABRFHRAERE, BFEHAEE. AL F
AR, mEEKYE . TEEE. 2 RES BT
WBEBRERQHERY, 2AFEEZFA, HEAR
RERK, HoKZBERYEHZHERE, B
M e AR R, 3R B AR M E R R A
B R BN, EH AR, AN
A%, MR T HBRATHREHEHE R, AL
HHRBFELHBERE-—NE—TF 6L, NEFEMHER
BN EWEH R REK, B EMA TR =
UHA R %EWE%%%KAE B 1t A B
WAERAAE; BXATHREE, EFHEFTNHR
%%WT,%%ﬁﬂ%%E%,ﬁ%ﬁi%K%i
PR BT PR, T B RATE T F R TR B3R K
et b, ol &R E. 3N TN Ak
K, WAL —RAFRMITE, H&EFFE, i
R S A BAEAT R ¥ A A A, B R

BEKX, B A4 6B A R TN R A AT
EARENE, FEERGHAR LAHFT R, £X
RO B Rk A, R E S wm AH R
FFRBEAREF LR X8, F LA %L AHK
AT T AL A EIRTT R TR KR T H
P, NTIEEEAEN TN E L m KRR X,
DLt R E R B s K sk IRF Ko

HMABOBXKEMI A EER EFH. Do
Marfe, 8. PESER(LEX129F1% 1.211),
FENMEHEFE T E I LAY, EHEEEE M
gk, FHEZMILEARE. MARFLARK
FRAFRE (LK 1210 1% 1.212) . BX 4
MAF LA £ E, WAF TRFLY, 8 HfaFn
BR, DEEMAfain D kT E 2 6 5 B H AR
Z, WA P 2 L E R F AP B Ao Tk,
Pl ML EREFRG T FAFZ PR RT X
mAE (LE 125 FF 1.26) .

124 HWrREHKZESUE LT RER
(1) BrZL2Em3Ea NI REL
BrieaR Bt AFRXEMEL THWEN
B, EH#ABARGHARGRHENE, FESTLTE
BXAE XF ARG EEF B EENES .

#1.29 “AIEeSHEmNG" TRARIMEPRIENEE~HER / X

Fs ER /X BB 1B3ZLEHI G TN WEIBURELE RIS ISR
1 Iran 19 43.18% 140 57.38% 7.37
2 Saudi Arabia 10 22.73% 57 23.36% 5.70
3 USA 5 11.36% 9 3.69% 1.80
4 Canada 4 9.09% 18 7.38% 4.50
5 Australia 4 9.09% 6 2.46% 1.50
6 China 8 6.82% 11 4.51% 3.67
7 Egypt 3 6.82% 18 7.38% 6.00
8 Algeria 2 4.55% 7 2.87% 3.50
9 France 2 4.55% 7 2.87% 3.50
10 Malaysia 1 2.21% 14 5.74% 14.00
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#1.210 “AIZEreSHmuliG” TRARENEFZOIENEZE =G

Fs s IS 1B3ZEEHl WEIR  WSIURLEA] REIPMEE ISR
1 Petr Univ Technol 9 20.45% 89 36.48% 9.89
2 King Fahd Univ Petr & Minerals 9 20.45% 56 22.95% 6.22
3 Islamic Azad Univ 7 15.91% 83 34.02% 11.86
4 Amirkabir Univ Technol 3 6.82% 35 14.34% 11.67
5 Univ Alberta 3 6.82% 12 4.92% 4.00
6 Southern Cross Univ 3 6.82% 5 2.05% 1.67
7 Univ Tehran 2 4.55% 20 8.20% 10.00
8 Nexen Energy ULC 2 4.55% 11 4.51% 5.50
9 Univ MHamed Bougara 2 4.55% 7 2.87% 3.50
10 Univ Rennes 1 2 4.55% 7 2.87% 3.50

®1.211 “ALEBeSHmuliG” TRAREIEFES I OEXNEEFHESR / X

Fs Ex / #X I AW V&t FE5 1 Oie 3L e |5
1 Iran 76 31.93% 2016.8
2 China 40 16.81% 2017.6
3 Saudi Arabia 27 11.34% 2017.7
4 USA 20 8.40% 2017.4
5 Canada 19 7.98% 2017.5
6 Australia 16 6.72% 2015.9
7 India 11 4.62% 2017.2
8 France 8 3.36% 2016.6
9 South Korea 7 2.94% 2017.4
10 Malaysia 7 2.94% 2017.1
L) il Ak L T (AT T
— .:h" .rnmnn Crous. Link

S ke i Ly .
*
--:"-*-‘ . ; & sty Tbwan
¥
- Alzera |
- | . 1 . Manpn Ermigry LLC
Sl Armba Fori Fibeld Uirwy Pets & Miserils i
. ' France .I.I-'\.. Wilwmed Bodoes
e !'-ir_lﬂ Ppty Ui Techood Lirws Flarraes. 1

1.2.5 “ATEaShENINGE" TEMRENE B 1.2.6 “ATERSHERUHE" TRARANEEEMIE
FEER / HXEEIEML REIEME



e bR AEIRSH I TR

& 1.2.12 “ATESHREFUNTLE TEARANGFES e XNEE~ETIE
Fs s 5 118 33 &5 118 L) eS| F
1 Petr Univ Technol 31 21.83% 2015.7
2 King Fahd Univ Petr & Minerals 21 14.79% 2017.7
3 Amirkabir Univ Technol 19 13.38% 2017.6
4 Islamic Azad Univ 17 11.97% 2016.1
5 Univ Tehran 13 9.15% 2017.4
6 Shahrood Univ Technol 8 5.63% 2018.5
7 Southwest Petr Univ 8 5.63% 2017.4
8 So Cross Univ 7 4.93% 2015.4
9 Tsinghua Univ 6 4.23% 2017.3
10 China Univ Petr 6 4.23% 2017.7

THHELEERIM. RAFEL#EHE. &
B AP RO B R e 09 48 B (LS R BATROR AT A,
I R F AR & WIE S5 g R R LI
TERAT At B W, LI TR
R MAGRG KR, LR ERRRY,
FRITREEERT WHO AR —, BREFRL
KA iy > ARAS TR H EESCH
LT, WEEKSVEBERLENFLEY, K
LT REAREET R, A RMERBAREMRT
EEAE, A AR RIS AL

BRZLBBGRATTRE EZENE T W aFHE
CEPTFRT AR, HEXRBALEENE A
GHENEY, RENFREAGHEN . ETA%S
5 8 Bk 0 T R A BOR L AR SO RO B 1R
BRI

(2) WAL LEHE @ EITRER

MEmABEFRLEHHEFA, KSE, &K
B RARFERBAIAKE, WATFREZE,
G ARRE T WEE— RF A, Eit,
BFEMEAE. ATHE, FEIE, FTEH
IRFEFWNEREE, I XENZ2HAE A
FRERER, LI IR A 2 0 TR
W AERRE ., SR LA R, TS

ARBHZLZFaBIrRk#ttE, YELAREE %
WA REARUREEELHE,

AR AT NI REL EE Y Kol AR
RAE. #ATITIRF ., S5 ATEEA T £ Rk
K, Hb, WABRREETEZNHAREL AN L
FEILAR i A BV AR AE AT R R AR, S om AT
KREREEM S, BAl, Texas A& M E T4
BRABEFRT X THAHES REBENTR,
TENF BRI ZHFZAEE, TUATERRKE
AT FTTIE £ R H T A HHATRA .
VA e, HmARgeTRREA D ZHE,
BRl, BPARTRTHATZ24EFHRNE—&L
BHAR, PEEHCIEAARAGSWFELT
REEN N R R GRS 5B AFTEE
FTERUHTHELCHZNT, AT EERA
AN TRHEATH A, HKEHHATREESE
APEEHNSH, R EEER, FIAEEHNE
R R A LB A, AL R EFTEE
B, HAl, HRINH. FEmELARETH
TRE. BN, REFELHEE, WFELTER
EMHATRRENSH A AENF . FES
REEEZANF A EHFRASYE, BLATE
St A A A e BT R 7 FHATE AR, A

2k
He
2k
He
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REMGEHZHRERBIHE, B, TEL
AXTLEBEERE, WFLAT LH A HA
EARFTFR T FhEREE, EREKEAZIEN
FRELTREMH

WARKRAEN EERRBE 2w E R A
B, ZHEMRHARE, HAKA LB EREY
BHE, ATITARGNEERREEZHT RN
EEWNNE. FANRE DB TEELSE,
SR AR 0 £ B R AT E B B
Latthdr, FTEFSBATRRNELE, FEH
RARNEEFRESRETRABEMALE 0
WAFXFTEHESMMA. BEHWEE RS, @b
EaRehELE,

(3) EEHRER XA EEAER
AT

WIEX 12137, WREWALLERE &
FRERART HHZCB X HBEERSNE
XeEPE., 28, pEMEMH, ZAERZQ®
X ) AR T 10%, Fd, o B AL G b S B A
T 50%, MRIEFR 1.2.14 7 &, ZH KT HZCH
XPEHBERSWHMERL R o AF, AT
10%, AL Q16 ST W B 6% A

RAEE 1.2.7 7 &, ROy EE R E KM
X [E afEty 2 X B HEMaf, Ad£2E 59 E.

FEAEAAEXRR, AEARWROCB IR ELR
%, R A B A, LRkETAHAEX
o, HUERI WX ZEH AT RAEFR, R
128 T, HMZEAMAEHAREEETHE
Ocean Univ China. Qingdao Natl Lab Marine Sci &
Technol, SINOPEC Res Inst Petr Explorat & Dev
Shandong Univ., Shandong Univ Sci & Technol,
Shandong Zhengyuan Construct Engn, 34 %1 4 Fr L
MEAHGEX R, ERRORXRRRSNELE
AF ¥R G E M AT EET R

WA & 1.2.15 ¥ 40, HHF R F G R
BXFHEERSWEREYE., DM M,
mEAAEE, EF, FEMEKI R CHA R
1F 30%, H At E K P R b AR T A8 A HE B AZ L 98 XX
o) 16 T 10%, W%k 1.2.16 7 %0, ZH K F H
By s 51 A% 0 U BUE & £ AL 4 B E King
Fahd Univ Petr & Minerals. China Univ Petr. Univ
Alberta 7 Southwest Petr Univ, 7 5] #% 0 % ST
HH T 10%, P34 51 4 4 2017 440 2018 4,

2 IWEFARAG

21 Top12 IRAXRAMBREDSE
e IR 5 7 o T AR 4T AT A By Topl12 TAF &

*1.2.13 “BrRESHSZLHWERNMTREL” TEH

RENEFROIEXEZ~HER / X

FS ExR [ #X e a4l WS 3R WEIBURELE  RISWE IR
1 China 10 58.82% 25 40.32% 2.50
2 USA g 17.65% 11 17.74% 3.67
3 Saudi Arabia 2 11.76% 21 33.87% 10.50
4 Iran 1 5.88% 2 3.23% 2.00
5 France 1 5.88% 7 11.29% 7.00
6 Norway 1 5.88% 0 0.00% 0.00
7 Canada 1 5.88% 7 11.29% 7.00
8 Malaysia 1 5.88% 12 19.35% 12.00
9 Pakistan 1 5.88% 9 14.52% 9.00




e B WIRE: BEIR SN TR
&1.2.14 “BREHSZEEWERUTREL” TREMRIEPZOIISNEE~HTIME
Fs s BOIBEL 183l WEIBUR  HRSIIURELE] RIS I5UR
1 Xi’an Shiyou Univ 2 11.76% 0 0.00% 0.00
2 Ocean Univ China 1 5.88% 1 1.61% 1.00
3 Qingdao Natl Lab Marine Sci & Technol 1 5.88% 1 1.61% 1.00
4 SINOPEC Res Inst Petr Explorat & Dev 1 5.88% 1 1.61% 1.00
5 Shandong Univ 1 5.88% 1 1.61% 1.00
6 Shandong Univ Sci & Technol 1 5.88% 1 1.61% 1.00
7 Shandong Zhengyuan Construct Engn 1 5.88% 1 1.61% 1.00
8 Univ Southern Calif 1 5.88% 0 0.00% 0.00
9 Birjand Univ Technol 1 5.88% 2 3.23% 2.00
10 Univ Tehran Med Sci 1 5.88% 2 3.23% 2.00
N N W E RADARERD N BREA" BEE
B2y LER LN S L B MR e L
e | i SRME—RLEAT F R — RS
_— A" o FRENFREHE “ETHHE RN R
@ ] BRARBFENAL" “HEAEHENHER
o TR ERAR” “HAERIA, RESER
. W XERBRmA TR “RH2BEFT ITFEK
. — FHWPERAGTHR . “BikgRHAEAKARE
E1.27 “Br5RSLesWERAAREIL” T8

MRENEEEER / HXER &S /EM LS

AAENLF211,8ET #EME AP FRAL THE,
PRFEARE IR, AT RRFRARG TR, ¥
WA FRARE TR AANFR P HAAEEE 5

b s E

EMOPED Red i Pt Egiorit & D

Do Mad Lab Marwes Soi i Teohre ._

-
Dicsan Limiy Chara '

e B T

FREEAR” ZEHEEAELAR, BeRXXFR
BEE ERZEEUBETRHIAR” “ET L&
ERAENBNHEHERTERNETERR . “K
Fo, ez sh LR MRS AR” BB T A K
HIE SR T BB X X F FHTE

Ehgraiong iUnee Sii 4 Teohnod

Sharaicrg Sresngran Comatnat Engn

. e Samairaer | nld
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*1.2.15 “BREHSZELEWUEENIFREE” TEMRANETFES OeXNEE~HER / K
Fs Ex /#X N AW Y&t &5 1 ie 3Ll eS| F
1 China 23 32.39% 2018.1
2 Saudi Arabia 11 15.49% 2017.5
3 Canada 7 9.86% 2018.4
4 UK 7 9.86% 2018.0
5 USA 5 7.04% 2017.6
6 Malaysia 4 5.63% 2017.3
7 Iran 4 5.63% 2018.0
8 India 3 4.23% 2019.0
9 Tunisia 3 4.23% 2017.0
10 Egypt 2 2.82% 2018.5
*1.216 “BREBSZELESWERNIRIER” TREMRANEFIES I OIeXREE= G
Fs LI &5 11 IE 8L &5 e L) N3] ked
1 King Fahd Univ Petr & Minerals 7 18.92% 2017.3
2 China Univ Petr 7 18.92% 2017.4
3 Univ Alberta 4 10.81% 2018.3
4 Southwest Petr Univ 4 10.81% 2018.5
5 China Univ Petr East China 3 8.11% 2018.7
6 Saudi Arabian Oil Co. 2 5.41% 2017.0
7 Univ Malaysia Sarawak 2 5.41% 2017.0
8 Texas A&M Univ 2 5.41% 2018.0
9 Digital Res Ctr Sfax CRNS 2 5.41% 2017.0
10 Higher Inst Comp Sci & Multimedia Sfax 2 5.41% 2017.0

ENTRFRMEFTFRHZCE A A
2013 4 % 2018 4 Bl th B F NI E W& 2.1.2,

(1) @B [ REHIHAF M E %
A

Fate W IR FA L, BERE R
BRAALHEa hmu+ R AE, TR
G AARFRIEFERANEG B3 w2 R4
WA %, mahR E B R E 2% A K (Greenhouse
Gas, GHG) ## /. ##MK. 2 FNERE, B
RN R EARE RN SR FERBHE K, A
BATRERE, s FalRETRZL, B

AEMNFAMFARBAF S RAAFNES, Wk
HERAEEM, TRED, B R TEXE RS,
MR TR RFAARET R G ERATHIEH N
hF, EEEHBRBAFENRR, RAHLEL R
Re. iR ws | Res JAFHAAEEY
o WHMB AR EECHEHRRKAEE =
TLEE M, KFER, B/ REHHRFURY
NERBANE R WA LB
RETE, aRMHERE. A B, Bk
SFa BuM SRR B EA 5 EEEHE,
RERKETATHR, AKE, FRXEARALU



VRS . REIRSH P Tike

F2.1.1 sERST L IREWE Top 12 TEF LRI

Fs TEFERGE NFE 5| B= WIS IE  FEIRTE
1 BB | RA B A RS R 290 11923 41.11 2014.1
2 HimRt AR AAETFKERA 196 418 2.13 2014.9
3 HETHHE RN RED S E T E R 5 69 861 12.48 2014.5
4 MR TR AR ETT R BOR 119 198 1.66 2016.3
5 B B A A AL A AR R T e s S A 316 704 2.23 2015.5
6 ] F A UR R AR — R 277 1715 6.19 2014.7
7 B, Fazw s R RN A 390 1130 2.90 2014.9
8 B — R R F R A 160 556 3.48 2015.2
9 HTRAERBENEN SR FTERSEERE 237 2968 12.52 2014.2
10 B EHRNHE T RBALER A 205 2253 10.99 2014.3
11 FAERBA, E£&£5ERE. LHEANKB WAL 225 3872 17.21 2014.1
12 KRBT T RKELUTLERGET K 38 31 0.82 2016.2

*2.1.2 ERSH LTRSS Top 12 TRAKAIGZODENZREATE

Fs TREFRENG 20134 2014 F 2015F 2016 F 2017 F 2018 &F
1 B [ RA AR EAE S R 124 69 53 33 11 0
2 ZakmRt AR ARETFKERA 20 16 12 28 49 32
3 ETHHE RN HETLSLIE T EMER S 16 21 17 1 4 0
4 ME %A AR ETT R BUR 9 6 1 28 31 31
5 M g AL R AR AR T A e s S B 18 33 79 66 47 55
6 R A R AT R R 25 23 35 48 40 48
7 A G A A 3E BOR MR R 51 74 44 45 57 73
8 % fe — R R F B R R 18 19 20 37 35 19
9 HTREERBERNENHECRFESEERA 88 71 37 32 9 0
10 MR B IR R 5 T RO AL I BOR 67 65 31 31 11 0
11 FAEERPEA, RESERR, LHEABA WAL 78 79 44 20 4 0
12 RBLBT FARELWNTERZATK 6 2 5 3 9 13

B 5G B A S b R % A0 K B B B KR A R
"%, W RE S ARE UKD ) bR
HHAK S-S REEANHEHR, MARE
B FER, - SREH RN E
TE.WEREE, 2o, B Fe. RRER.
B REEEE, REF—RMFEAS Jed (o
EAEETER EXABEER. ERERTE),

s 2 50 ) e A R AT R E

(2) #% HAKRAREFREHAR

1 fe ] 2wt 2 AR AL SR 3 P2 A B ARE R — K
fR, ASETTE MY FRE R EER,
EREFHREAANBEARE LS, RRABWEXE
BEAHAHRAAENTLRREE AR F 8y #
B, FERD CE AR, A B D E

&b = VH

HE |y Jm
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CO, #Ht, FIAGEREBEZEN LML, ZE
RBBARME A, (BN — K IR0 A AR B R
Bk, E—WEAEL M TR, FEHARF
FEBR AL R W3 B R, AR LA A SE AL BE AR B
HAFELAANT 6. EEZAREEARNERE
b, b 2R D 22 A R DA R BRI T F
WO - B PRk, BEMHANE
R EAHRCERMFER (BREHRFRS
WAEI ) Fn iR AR A

BEEARETHEEAR R E T AN RNAF
FREANELLM E, BAGRETFSERAFTERLA
AN, AR EIERES ENE R KRAERD
SETFH, #ITREFILAE, AAETEE
B R K v By 3 3 7T LAk ) 50% ULk

(3) TR Ml By 2 4 70 A A 38 7 3% fo
A5

A O R M BRI A R B R, B AT
W WA= N TSk E A A Rk
BB AR, R LI B R R A A EAGE
REH R e N, EwmEHSREALTEA
FEWME N, RN E L PT R B KR %
R KB A AN RIR, AR LA R E
K, ETHHELMNGHNEDASLEF A RSN
BT A F R G AR AR B e SEBR B4 By LA
X B P AT A B 2R T DA B 4L R B A
ENNB BRI NS RAT, A E
A, TUBAELBUMETRENER, #—
FHB AN ERGBR, ENEAABREN. £
TURE AR HE, UWERARANFLZR, &
Z, DA AL IR g7 kR R T LA X JE Bt A2 A ey
Mo BRI 5k B AT FOF LI L B AL AT S AR
B, ABMMAERT %, R4S ETF N
AN EBEE, KFM SRR EFANE R,

(4) BERZ AR BBET T A

WRLABEEETREARZHRETEN ZE
HIRWIEA L WIEIGE A, LB, BiES .

WERW . KB ST EEE I, ARG H R,
WEREELESE, BBl EHRLLT
EWMERIAN (BA) ZoBEFREHESR . ¥
Tk, HEE, BMEENHE T AASE: AR
HENG AR ERZ, FRFEAL 5 LN
BEERTESBALRE, XA RS9 455ER
REBANERALERA, HTAHEZHAMN
WRETRELER, ZBEELGRETE, T
THEHDPAN (BA) BEFRERGE 4, HKE
o, AREMERENMNFEA L LML TFZHA
By & kA LB, XOREFE 7 oy LI CEEC +7
REFRBARDA(EA) XFTRET HREE,
RETUVEHEIAN (BA) Z42FX, H£—F ik
7R A E, S 4 E 2020 F5 T A A G
R TT R I B R A, 2| 2035 FHALAT
ek AR K, 2| 2050 F oW AT LA
BIR, LA LI R o w L E AR L K E AR,
By ¥ o B fE R R RR E A

(5) M7 2 s A M AR 7 Je e s il BOK

WREMETEM TR —MUE R ER, &
HHREA IR REE RN ERHNENLFE >
B T RARE R 7 — AR
WREE, I MR bE S S AR M R Y I B B L O
e B LA

BN KT L HREH N ERE SRR
FEAEAY, GFEERMT, BREAMEF
WRIH . BARTBEEE: s AR s L, M)
mAE KEEBA, URBERBELPHFTLER
FmIEA; Bk, AEFEMERA. ERdt.
WS RRA ., B B A I RS LU R
B R B R B =S5 B,
ABABIER) FPHA L PN EARTT A HE AR R
K. GTHE @GR GEAEGNEEERER
20 O NN 7 ) Qi <3 ki R WO L 5 8 NI
BT LR AR RREA . BT EEEREA A
A IR A M R CO, B B L A



e bR AEIRSH I TR

WHBRRB A BEEEIRERARURH
s Je 3 CO, # & & HHAF TR % DU A KR o JE ok 4%
BA; WAh, T RE R E S AR K & T EW
FIRH A, SCRIMHELANTRBELEMEELE
BASE T F A BA

(6) ¥ F A& f R H| & R iz — R LA

SR ZHOA N R AR KRR AR R R A EE
R, HEEXE®. RFES 2. FHKk, #4442
GEE A T A FEIRRE L BOR R B AT R B A
RAF ARG A RANFEE R A, E Y
5% AR BE T KEIR, RIET AR
AFEWI, HEFERAWEETRE. kA, &5
B L Ao fhim R R IR N B A AL,
W, FIURTEARE (WA, K, ki) HIAHE
PEE — R A R UL X S AL, B
RAELTHEA T :

1) THARESNEA, ENESAKEREESE
R, THAELE LRI FRE S Kk
MR AN T AR ER LI FREHEELAA
o BT RS, TURAEELHEA, It
gAKw . B AT HEAREA, Kl
HEARMWEE,

2) AAMEEZE —tht, B TAANEE
WA, BEE, AANBEZ-—ARAAR
— KB, HLELENEEASHEEAURK
SHE, BAMATURIGHHAREME
BN, RRRNEZRRETHZ—, HF
FERBEHGEAMBNTRAERG R ELAHEE
AT B, HAEAE T 3k 7.6wt% H RN 5
AELEAHEEMBNKEEE, HEEHEAE
ik 1.2~15t, EHAKEMAH TN 3415, &
ERBEBTHXAATELERAEA, FT Rk
BANEAMLER, BRATL R EAEN
T—fezEik, LTHAANEE LT, AHHEMEE
URRR, ¥Ry xREREAHRAANLEZE, o
H211F7,

N

N

E ~

g
i

&

Em

)

o =

N

Eo W

|

R

Fu M
M4 Ar

<7/
o

Sy
[
=

B

E=N

f

(7) FF, &A% R 3 R M HER A

FRREANCAERE, FRLITRGNHEFAL
Ao LR TR, M EAAE A A Wt BIE .
Wi, A RRMEBEATIE T MR R RN B AT
BT E, AR E AR, &7 Ll BIEE
BFMFELREXAT, ARRBEZELAITHK
R EN, #-FPELTEEM EEZIAEZEER
R AL
BHAARE R ED N AN, &F—HE
BER, Bt —FELRAERF IR,
B Lk A0 A e 1 o 28 R R B A W 3t A B T LI
Zogr, BENGRTEHNIAZ RS, Lk
BoRBEHEERFN, F_NBERATIEESR
MR RS, A “EBRMN+ ZIABERR, F
KRB A% sk IR B AL (VR) &R,
HpHF e aEEE, —XREENNZEHF
sk, ATREEPRE, 7 -LEZHEN,
LHETZEBNERSHEIRES, FZMEER
WMATHRNATLR, BFERERS. FHALEH
B HHERERRERET . A ERELT
HH X R R ARENBAR G LS, X=A
MEFEALEEN, MERIX KRN, #EFHAN
M Fh, FENEEBRAKERLK, B EANE
B, XRYAERR EM R, dR 5 AR AR
FH O — TR TR,

(8) &8 — AR R Fah A

B HE— R B R T 2 R — MR A O A
Ty % £ 1000 MW ( B, 2 % 300 MW ) DL R 8y &
¥, BA LK. ZEAN. B RE, BREK
N, BRERABE. RAREREL AEMETE
fr, BT AAERNM R BEEA R R ELF RS
Bl NMEBTERBARA, BAENERAGA
SR TMA A B ER, XTUATERZF
BRAGHR (wERAEE . Bk, WM, T
T ERAEARMA ), £F RN H AR,
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E2.1.1 TIBEERFHISREE—FHURATEE

A, RBERERIA YT R EE R, BR—HE
T HERRFEREH DB SR, EE
Bk, BA%L AN, BREFRSEFHETT
BARATRHN, FRAMHA., o, AREK&, EA
WA G R R RN R, BRI R — 1K
R B R AT SR E LU A BBEATR, K&
. FABEN RIS B AR R, Bk
WM X BT R, FRIOT R R EH AT R,
AHFMERNERR., FHEEFHEEXERARF
R, LHFZALIFHNEEXBEREAE, AHH DA
BWRE., MRLALER. AERARKER, NEX
AREBEXRBELRE,
(9) AT ELERBENENHEHEZ SR T A
REERA
ETERLERBNEBZ RN B EE SR FAES
CTHRAZBRACHBEAMEEELS, EILHHA
—WEFEE BAERRNBFHEERTE, T
DERALEF T LB EIHBEEAT, TEERL
BRGERAETHRBEA., FANRITTERA., T4
BERARRL AR EELERA, BASEREGE
KX, BAHEERNEE, CRWEREA NEZ

ofn a2 R RN R L O B
FRE.BEHT L AXTRUAREE P CREE,
BRUEEEHREBENERGENT ARG EEFQ
THEENTRARAR. CEAERENEHTREN
BEBYE, BARANEEMEAZEHTOE, 218
TR E T, FERANEE BTN
RARBEHER . oA BRI, B E R
Wk, ERBRET W REL P40 RENAR
T AT B, A BT R AR
Pem A W L5 EAT A PR, (R T A PR A9 B
HEEELLE,

(10) ¥ ¥ 0 % B 1R o 4 R 15 5 IR B v 4L 32
BAR

MABERAHRE S AR ELR . FE
B ETHAMEME RS n A HFIR, HE
B FT 8RS TR SRR A R G oy E R, BN
BRREBAFATAHRMLRE, EHAFTAL, K
PHERLEENZERR., TEER; A7 X
b, AKFRERRE ETHMHE (REE®
%), NE—mEHABRKERIXERELE
HAEHISRBERL; EREZAGHRT, NE

93
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SMEMETLARERBEAH T T LARE,
HUHHERERAT EZONA, ARHMTRT &
FEHEHHEN TR, BT HEREE S NIRAE
B HRETHEAT, Re TRBAUIHGETE
FHAMREER, #HRT AR HHIER, TR
Foko [ H TR B R BT R S B R TR
BEWEFRE L, HFEFHITHFLIE,
M RBUH AR, AT b MR SR 8 R R
BATENEH, P EIRRELRTAETALY
EEN—F, CRAT AR TR P RICEAEE,
Fem MR FOR fE R o

(11) HAERBA ., %465 ERE. XEF
RS Am A 09 TF &

ERELABIG T, REZF KA AT
BFE, HERaBAMAHEREREREARAN
AR AR, BRI R SO R R A
PR AR, NG SRS EE, A%
AEFEBRRBELXHE, MEHARBRTLE
REEMBEME, EAERFAEREEK, E
RBFRFEBERE, FERL TR RBIFIRY
ZF@BIR, BREREFBERIOR, HFREAE
REGERE, TTREMERIERNRA A, #5
B AR E BT Ko #AE HBAR T LK F
WAMERERRMREL R RN EE, AR
BER, EAEHR, ERER, BwER, BV E
R, WEAER., BEUERR T LERS%E, &
HERRE, wHEEAHEERNA . KAFE
REAGRERE, TREBEMNEZRERRS,
ERFEREBE. TR2BBEERNE. BE6E
REE, TUBRRAGRE., Kz, REE. &
AEBEE N, HHEERBTMXEN, wifEik
ERBEER. BRTERE., Akt BREER
R, mEmBMEEEREEEAEERE, RAER
S N & SN R A NS & S
UK RO A ETR. KD RA, HRENE
W E B

(12) RHLBY FRKELMPERRITL

HHERLZGITIETRBLBY FRKE, I
AEKEGHEMRR, REZFHRIN. KELX
ERUMTE, BEREHSABENRETE RS,
ZRAMRBLET FRARECENF RN G HA
R, RAREERBIRIT L2 2EE5%E,

TRF WA 2BV ZHBEIRTIFRHA
EZ TS ENE 28, RMBATIERFLR
BRI AR S TN TRT ok BRBREET
EAATT AR S ARG LR FONRA,; 2T AH
BHRBADERARIHERETE; REXY
REGT G5 LB AR TR R E w1
RN E 2 S FENERE AL

RE“RBIARREGEEREL LHBH “K
EFEEHRAMEATIRAA" = “SHBELT
XARELMBME S ALE”, ZHRBIFRK
FAWTH, BT ELSRALE, #—FHHKE
Wy FRRZ 2, KEMFRITR,

2.2 Top4 IEFLHIGESFFE

221 BHED/ BEHNREMIHHEMER

(1) AR XEHEA

W3 R A B AR E R IR R A — A
BEEARI . YHT, HIEREE AU RIFET
RWEH R 2HKERF, TR REDHAREN
BAE ., KT ENEFTRT HHERIE,
BREREANNENE R K T EZTIRF L
RN E, WREEBHEZOEA, BEAFH
NERBARAWZD S (FHE) + Iy il
R, TR ERKTETEARELARS N
BE, FABBARE A BT R, WA
HERFHAT LA TNER., REFIHRENR
TEAWBI kb ) Sadl () FEMkEmMm
Wh R, HEMBRYER, BALE L HN,
RFRAAN THERI A RANEE, TUKRD
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T E K PO~PS JUAN K, 304 Mok i B AE R
LB AR EE IS E e, A
TKRWERE, BME AN e — Ry EH T
W, EEA A IR AR A = U AR

(2) REFARG KKK REHEY

2013—2018 47, REWH LR AENHEE
5 e 176 F 4% L T.47 77 4% . 33.1 77 4% 50.7 7 4
77.7 54, 125.6 5 i, 2018 4 &4 R B H kIR K
PR 127 B A AR 1256 B A, o B E
25| H K 59.9% Fr 61.7%., H P 4 g iR E A 4
Al 4 98.6 77 4 An 98.4 77 4, It 4R [F MRl K
47.9% F1 50.8%; G B RR A3 IR E 5 H
28.3 77 440 27.1 7 4%, th kAR M B8 K 122%
F1118%, MIEFM, EBAFHERAENHERE
2020 4F # 3t 200 7 #, &R E WA HOE
1t 40%.

mah [ RAHAENARELRT Pt
HRWEERNGEE. AN BEERTT M E
B, FF RN, FHRER. FRBATEHND
HRIEEN . ETA-F-FhEEENEL,
ERNERGARE, FERETCENEHM L, &
HANEB G T NG R P HATHEAER, KE
VA R R YR B T R AT TE Y

GAl. M ETRNEREFAZENGRAEHE
BEHGERERREERARRGEEL RS
HARWNFREREFPERETE, Z2UUK
hxETm, AFESHMEAR (RETES) .
H(RBRIMED ) Za, FHE. B FFo R,
R FaKERL, ERBZEHRRL L HE,
Bk b, ETABESNEFAFHENFRE
Ao R ERESTM, SH&bi, X EEFR

BEA I W L F o
(3) ERAAREZK/ # X Fpli &K A 1EHH
T AT

WAEL 220 7 Jo, F7 S T A
ERSMERZXE., PEUREAR, HFXEH
btk 2| 50%, E 1 H ARB b Bl 16.21%
#115.86%.

Bk 2227 &, AR WG T F N
¥ E & % WAL 4 4 & FORD, TOYT, GENK,
HYMR.

BAEE 221 T, WRENZIRE R
XEAENAX£E, HE., BXR, mEk, £HE,
UEFIU R+, AP XERANAFERER S,
CEHE. BAR, mEAUREERAEE, WU
ey Gt EAKRS.

£22.1 "SR/ REDDREMMORIEEAR" TEFLINETROENNERFHER / K
Fs ER /X RIFE RIFELLH ELETON WS SURELLE  SFESE IR
1 USA 145 50.00% 6514 54.63% 44.92
2 China 47 16.21% 1290 10.82% 27.45
3 Japan 46 15.86% 1688 14.16% 36.70
4 South Korea 24 8.28% 1032 8.66% 43.00
5 Germany 13 4.48% 605 5.07% 46.54
6 Switzerland 6 2.07% 261 2.19% 43.50
7 Israel 5 1.72% 231 1.94% 46.20
8 UK 3 1.03% 96 0.81% 32.00
9 Canada 2 0.69% 122 1.02% 61.00
10 Sweden 2 0.69% 111 0.93% 55.50




h_S VbR AEIRSH I Tk

RAEE 222 7 &, Fr AL R HYMR &
GLDS z o fr#E &1, H A6 2 8 3 F & A 1E,
222 ZeEmRANSEESETABEAR
(1) #hH A

AREENTVER, WERKELN ZKE
R AR, B1EA ZRRIRE T Az,
HY DEEENRBER . RERMEaREA . &K
R, AR, ARESES. ERLUEK
B R AT R B AR . R
AR—MEM. FENAAERE T &, TELK

AAAHMEN T HRHEREEAC, UHEFHEAN
BOWERELZRGAAA (4. B, AEAH
B) BABRELANTUATEEAREGREEE L
¥, EFRARBER. BIRETE. BOREEES
WREEEEA,

Mtk H A A AR T 20 M2 70 £, B A
Mz ja, RCFETRMXNA TR S, HEH A
B & 1F A b 78 3R, 2 2 IO ARR RT3 [ B A it 4
(GIF) b, i TEAAEF, HARN, RAAHZE
ek ERA R, FHETARARETANFTRITK
TR, AP ERAARERARE T H AT EHEEL,

F2.2.2 "SHEH/BRENDRENDAEMEA" TR OEFNER~HIE
Fs D RIFE RIFELHI EETUN WEIORELS IS SR
1 FORD 23 7.93% 808 6.78% 35.13
2 TOYT 12 4.14% 433 3.63% 36.08
3 GENK 10 3.45% 549 4.60% 54.90
4 HYMR 10 3.45% 403 3.38% 40.30
5 GOOG 9 3.10% 573 4.81% 63.67
6 QCcom 8 2.76% 446 3.74% 55.75
7 TESM 6 2.07% 418 3.51% 69.67
8 GLDS 6 2.07% 199 1.67% 33.17
9 GENE 6 2.07% 197 1.65% 32.83
10 BETT 5 1.72% 231 1.94% 46.20

J: FORD % 7= Ford Global Technologies LLC; TOYT 5% = TOYOTA Motor Corp.; GENK % 7= General Motors Corp.; HYMR
% 7~ Hyundai Motor Co., Ltd.; GOOG #* 7~ Google Inc.; QCOM 3% 7= Qualcomm Inc.; TESM % 7= Tesla Motors Inc.; GLDS %
7~ LG Chem Ltd.; GENE % 7= General Electric Co.; BETT % 7~ Better Place Gmbh,
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E R FRAE (IAEA) B TR A2 5%
HMRMWRATRE, A+ ENEREESSHATHE
H AR AR ZFEITN

MR AR AN LGB TR, HERAL
EHEAEGMEAREF R AME . THH A
&, FLFrAENSERIAEBENH AR
I % FL A X B R, AR R L — R RO B
HA, TEFAZEGEAB KT ETAR DA
e R A B R E T R AVE
HERIIE, FEHM T IRREH 2B IKEER.
flan, WwRXABEETERBHHRRAREER
R#E A, FTUH 4% 30% AERENKAKR, B
1K 30% #y CO, H ko ZBL AT 1E T I 6 # &
WHERA, ERNESHEA BE. HALAK
FREFTIEFE., BRAAEREFINE T T
HATIR KAk,

MEHRE, "FBETEHRERAEEUS

kR AR AR, BEH AR AR R ELAE R
UTHEZ: BRARKE (BFEFEA%). mREaA4d
B, HsmAr . BWEE) . AR (AANH. &
AREFIFMBRIXWERE ., FRERE) . NG (K
REEIREG RAE ., RN ) %,

(2) BRAAEAABETAEERL A

BREAGETHEBRAL B ELANKRAF
WAETWIE SR b, FARETFSHIAFTEA
AN, PR B IEES £ TR KREER D
SETFHY, #ITREFILE, AAETEE
B R K v By 3 3 7T LAk %) 50% ULk

HAAETEANAZAAETHEBIR A
RAENZCEHME, AALNHTWETE LA H
EEREEME LR LD, ME#EmAXZE R
SARZRBTABERAAN R BERAZ— B TH
TR A W O R E AT DLk 2] 900C L E, B
W E A s ETeE R F T IR R 4 A A

WA R F IR A RE T HEET AL X8
BARZ—,

B Es 4t AAETFAEBEANAREESR
FAEUTIUATE: £EMEKZ H6ET AN GT-
MHR it %|#2 B A fy GTHTR300 i+ %], H¥ESH o
LB Ky 850°C, HARAMRAA/ETFHEREN,
FP R RAREESL, FRETAAY, EE£F
A FAEF RN K 3 PBMR 1t
RIARATE IS DR E ) 900 CH AR ETAEE
BN, ZJa T B% 77 v oy 5] AL e B Ak,
FEE AN DL HTR-10GT JE %1, FFEHA
BRAARZRETREXEREARATR, BHEBEA
BIRAARARETLAR) FEKIT, AAFTFH
FEEAT R, KEREREHE N TR G KM
AAMHHANTIRREARENE, B, BN
-G AAEANEEHI AR EE LRI
ATAERK, ATIERIRBWARERZ
HFREmH AL FL Bt TR, THEE
Yo EAEHATH

ERRAAENS, BAEALAENERRX
BIRAAHEZ AN RIHRIEREA, AARETFE
BHEALENZE - ANEENEERERARATE, U
B G IR AAEMARE TN Ha R RRK
WAEERAAEMS, HLESEREL2 AN ZE T
REBRAART ARSI NERT 22—, Nk
F, MERGRAARBIANREMAAETESE
EHRREEATH U R, AAETFEEEIK
WM RKARE]) MR B, A E R
XRAAAAEETMARETRANL AT, N
AN REHRERE,

(3) EAHRER X ity R HAEE
T T

WAk 223 &, ZHREF 0 EZLEF
HHERSWERZFE, 84K, HE, L+, F
E &% — AL, 2T Fl Bl 75%,

Wk 2.2.4 ¥ &, AR AL E F R
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BER L WHLH 45 2 UYQI, HRBE, CNNU,
WAEE 223 T4, EbRELA%E, £ GIF
AN AIEAE B PR R
RAEE 2.2.4 7 4, UYQI,
6] A A1 o
BN EBELN T, FE. ExRGEE
AR & N DR AN Dl v = - 2

CNNU. CHHN =

223 ETHRMERNMNREMSAETEM
R

MHBEREMARZKSERF EMNHELRF
M AERME T &, BMEREATA&AKHA

HT A, X, HETRKIETEAZR, W
HEHTEZFNXN2MEXFRNAE, HER
BT wETRNBR, BELTNAFHFLER
%A R, JT R R B IR AL R BB A R A
REBAREE K, hmEW R RETRNE L.
R T W R sE: AR B AR R R HATR
By R, RBERRENVALAERE; A
FE AR X e B W N B AR ROE R 2 8] AR
WEEN, AEERMANBEENE; REMR
& A7 5 B A0 B 3R TR S [ 4 B R 3ROAE o AT AR
A FHBRIXEARBEEFHENMERRET,
REREENERESKERSEES; HTELEK

*223 “BESRFHIERE[EFREHAN” IRFRIMAFROEFNNEZ~HESR / K

FS ExR /#X RNHE RIFELLH W3R WS SR LAY ISR
1 China 148 75.51% 181 43.30% 1.22
2 Japan 23 11.73% 94 22.49% 4.09
3 South Korea 12 6.12% 91 21.77% 7.58
4 USA 10 5.10% 44 10.53% 4.40
5 France 1 0.51% 8 1.91% 8.00
6 Germany 1 0.51% 0 0.00% 0.00
7 India 1 0.51% 0 0.00% 0.00

F2.24 “ZeEgSERERRSEFRBEEAR TRAKGTFROEFNERHINE

Fs AL RITE KRITELLHI EIETIN 5 SR LA IS SR
1 uYaQl 36 18.37% 105 25.12% 2.92
2 HRBE 15 7.65% 5 1.20% 0.33
3 CNNU 14 7.14% 9 2.15% 0.64
4 CHHN 13 6.63% 9 2.15% 0.69
5 JAAT 7 3.57% 3 0.72% 043
6 USHS 7 3.57% 1 0.24% 0.14
7 KAER 5 2.55% 23 5.50% 4.60
8 SUZH 5 2.55% 0 0.00% 0.00
9 KOAD 4 2.04% 2 0.48% 0.50
10 XENE 4 2.04% 0 0.00% 0.00

7 : UYQI %7~ Univ Tsinghua; HRBE 3 7= Harbin Electric Co., Ltd.; CNNU % 7~ China National Nuclear Corporation; CHHN

% 7~ China Huaneng Group Corp.;

Technology; XENE % 7~ X-Energy LLC.

JAAT 377 Japan Atomic Energy Agency; USHS %7~ Univ Shanghai Sci & Technology;
KAER % 7= Korea Atomic Energy Res Inst; SUZH % 7~ Suzhou Hailu Heavy Ind Co., Ltd.;

KOAD % 7~ Korea Adv. Inst. Sci. &



'I.A Ll
gﬁhﬁmﬂﬁ%

Engineering Fronts

RETTHEEE, PREOERGERmd, B
EHAMPpAHEARE L REEHRBEEA, X
BRBEEIT R R WHAFF M E, XF
REHERENRESHREREEREL, %
FEF MR KN E RN R E oA, L
AN R RN TR, B2, XTHH
BAMNGHBEHNALE T EMRZRT UM E SR E
T2 A Bl o B B R BT R LA LB AL
MR, ARMRNER T E, REHA
BARIRAT WA sE B E, KB T A
W& E Y,

BB FZCEANFEFHE R R N £
B, &k, BE, #ZfeE (L£225), £
Z 7= Al SLMB, HALL #1 PRAD ( .% 2.2.6),

-
Sl Korma
.l"lm
Hipan .
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el

E 223 “BRESERHERE[EFRERR TEFLR
ANENEZER / X ESIEMLE

XUE R B ETFREAERR (LE 225
F1E 2.26)

224 BrREEEEBEFREA

(1) rEEEH

WE SN T R A DA W 28 B IR A 3E A £ A 3
WaEA &, UDPA (RA) FRBEARFLLT
REAN L, THAERTRERT; UHFN.
BRMNEEFR, 1B M4t 08 & I Kt
W, BREER, FRIKXESHEHETERE
R, s ELIERTRAERTEA (DA)
BRI KRG REGE RO KRR FEKX, =
MR FE ST K TR E W E R EATF, B
FAGRTT R R G E KL AT RBAKFE, TR

AT
Ol . USHE

{5 KAER

CMML .
. SLTFH
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UrFcH KENE

B 224 “ZeEmEataraaBasFRERR” TEFR
RRHIEZH B S1EMES

#2.2.5 “EFHuEENNRERSGERTFNRR TRARMGTPROENNERFHER /X

Fs Ex / #X RHE RNIFELLH) G TN WEIBURELRE] ISR
1 USA 57 82.61% 707 82.11% 12.40
2 Canada 13 18.84% 220 25.55% 16.92
3 France 10 14.49% 189 21.95% 18.90
4 Netherlands 10 14.49% 189 21.95% 18.90
5 China 5 7.25% 88 10.22% 17.60
6 Russia 2 2.90% 16 1.86% 8.00
7 UK 1 1.45% 28 3.25% 28.00
8 Germany 1 1.45% 9 1.05% 9.00
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=226 “ETHEREUNREVSGELENRR” TEFRMGTROEHNERHIE
Fs AL RFE RIFELH EETUN ELET N 477 IS S 2L LN
1 SLMB 20 28.99% 289 33.57% 14.45
2 HALL 16 23.19% 192 22.30% 12.00
3 PRAD 14 20.29% 255 29.62% 18.21
4 BAKO 5 7.25% 42 4.88% 8.40
5 UYPE 2 2.90% 45 5.23% 22.50
6 CARB 2 2.90% 39 4.53% 19.50
7 TEXA 2 2.90% 22 2.56% 11.00
8 LGNE 2 2.90% 19 2.21% 9.50
9 CONO 2 2.90% 18 2.09% 9.00
10 TATN 2 2.90% 16 1.86% 8.00

JE: SLMB % 7= Schlumberger Ltd.; HALL % -~ Halliburton Co.; PRAD % 7~ Prad Res. & Dev. Ltd.; BAKO % 7= Baker Hughes
Inc.; UYPE #% 7 Univ China Petroleum; CARB %7 Carbo Ceramics Inc.; TEXA %7~ Univ Texas System; LGNE % &~
Logined BV; CONO % 7= Conocophillips Co.; TATN % 7= TATNEFT,
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FRKIXEZRELERE., &, i, OFF
ABFEZEARE LR iEEHAE L FHEE FEAL
#l; @QEFTAHEN LM ETH/ERTERTR;

E 226 “EFRHUtERNNRERSLESENRS
TEFRRIGHEENEESIEME

ORERBREMNKELELERIT AL EH; ©@F
HFRERNGTE; OF HFKENLYEREHLA
L& T

(2) Bk G &%

HYUEFTRE 8, 73K E 6B AR
WA KEBRA A F AR AR A AR
ERFRERMEERE, BEMRA LGRS
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ABARE R, QF K& B & R SRR
Pl Bk A, HEX, £FE. DA (EA) .
RAMFRZ I, F3IRTUELHKES, L
EAREHAR, AT LEHERNERE, M
RFERHEAER, EEFRARERRBET X —
RAVH . RREEHLE LK, HELAFRDA
(EA) WBERAMFIFRECT TR

(3) Eo At R E XK Kl R HE o EF
T AT

AR 227 7 Jn, BRZ 2K RRETTRK

AWBRCEANETEFHERXEFEMEAFT,
B, HEZSEFATFE LG BT 98%, HFHH
FIMRAEETERAFL,

Hk2287 %, BRXZAFREET XK
A EA = HBEER S WIS F]E UYMB,
UYMT. CHLY, #&& 7 i b 4 #8 iE 5%,

WAEE 227 T, BRAEEZAHAA RN E
F I KA.

W 228 f1, HeER AWHLAMA CHLY
F1 HUAI, UYMT 2 UYMB.,

£227 "BREZESTEHEETREA" TEFRGTROEFINEER~HESR /K
Fs EZ /X RIE RIFELLH EETON G E BN 477 IS B2 E1E N
1 China 117 98.32% 198 100% 1.69
2 Australia 2 1.68% 0 0% 0.00
%228 “WRTZLEEBEFTREIA” TREFAIETROEFINER L
Fs g RIFE RIFELLHI E[ETUN EELET N 47 IS 52 -E 1T N
1 UYMB 24 20.17% 13 6.57% 0.54
2 UYMT 8 6.72% 40 20.20% 5.00
3 CHLY 6 5.04% 23 11.62% 3.83
4 uYCQ 5 4.20% 27 13.64% 5.40
5 ULNT 5 4.20% 2 1.01% 0.40
6 UYXS 5 4.20% 2 1.01% 0.40
7 UYHP 4 3.36% 5 2.53% 1.25
8 UYLG 3 2.52% 16 8.08% 5.33
9 UNBS 3 2.52% 7 3.54% 2.33
10 HUAI 3 2.52% 3 1.52% 1.00

7 : UYMB % 7& Univ China Mining & Technology Beijing; UYMT 3 7= Univ China Mining & Technology Xuzhou; CHLY %
7~ China Coal Technology & Eng Group; UYCQ % 7= Univ Chongging; ULNT % 7~ Univ Liaoning Technical; UYXS % 7= Univ
Xi’an Sci & Technology; UYHP % 7~ Univ Henan Polytechnic; UYLG % 7~ Univ Anhui Sci & Technology; UNBS % 7= Univ
Beijing Sci & Technology; HUAI % 7= Huaibei Mining Ind Group Co., Ltd..
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A, K. K SBHTE

1 IREMREE
1.1 Top10 TEMRBIBEERESHE

+ A, AKMAER TR Toplo THEFR
MBELCENELLL, BRTEMIR, BRRI
REIW . EARAT MR, WA AR R,
HTHRETRE, KIEMIRE, BRUESMK

ME, AXFEHAFE, REMKNEFELR T m, &
B, B REEATEAREZLTNERLE T

BT AT FRAE, ERAE TR E 2R
it S B R E TR BHE L R A, &
AN T 9 BB A% 0 8 SC 2013—2018 4R By A R
FENE 112,

(1) Sk H MR AL 5 4= 4

AR AR LR G R R AR
B Pl WA RTHAMIASGEEA, AT x5 R
MR NAEEMHIERE T, TTRA X Ao
BB, SEIEMME RN A BRI AT HA
FEKMEAT, PATREMERESRAERN,

PRI RERZETNENHAEAYIE, B EE
bR REM MR AR AR, KRB
P By LW BER, T SEHL X £ A K HA M R A o B aR
Hlo HEERR T Maft: WEMIFMERTEN
MR E A NEMNERR., ETHEEELAHNE
MR R R A . BT H AR A AR B S
AR EF R ARSE, FiB e LR A E A
By B LI A B T 200 A 38 oy M e R b i L &
A#RH . HEZ KA LT AR SN
A NN B, A Sr 2K M AR BT A T
BA, e b, ETHAENEREEL MR
(FRP) Anff 43 38 KR Z & M8 (FRCM) IF
REMURRATWEBCELRZERHRF W, ot
WABI»ETHRIELEE (SMA) | B EREL.
W DA BT — G MRS B R 4 A b 4 A
7o 2013—2018 47, % Al I AH K B9 AL 0 R U #
K72, WEIFK K 1707, BIHBFIHK K 23.71,
(2) T2 %a 8025 7%
ETeFaAMmgeEA Rt EEHENE

=111 AR, KFSBFIEMSE Top 10 TEHAREHE

Fs TEHAREIE B WS IR RISWER  FIOHRE
1 K B AR R LR G 45 4 72 1707 23.71 2015.9
2 T ok e B G e EH BT % 184 7442 40.45 2015.6
3 KREMBEGHARB RIS EEL S 75 2137 28.49 2015.6
4 I X3 T A B RN B3R T 3 5 AL X 154 6033 39.18 2015.7
5 K5 Fe3E 2 4G de B 5 A 102 2530 24.80 2014.7
6 T 5 KT & 8 4 F A # 2 7 F0 o 2 113 2895 25.62 2016.7
7 WORMEEATENNELLTNIER S T 14 274 19.57 2015.6
8 HETREFINSFEILEERP R Za@bS 40 1989 49.73 2015.4
9 S A Y R 4 G T B S Y e T 36 1571 43.64 2016.2
10 FHLBERABERBRBEEWR S T % 186 5524 29.70 2015.7




5 WMRS: k. KNSERATRE

F®1.1.2 LK, KSR Top 10 TEARBIEZOIEXERFR TR

Fs TiEHAREGE 20135 20145 20154 2016 F 2017 &F 2018 &F
1 K 1 A R LR G 4 4 7 11 1 11 16 16
2 EToFa NG eZRAR T % 19 36 38 27 38 26
3 KRB IR G T L& 9 15 1 11 19 10
4 SO A 4T A By 2 RE B3 T T 5 AL 20 23 20 35 30 26
5 REMFREE G ® NN E RN 32 21 17 14 10 8
6 W 5 AT B2 F a1 R T B e 4 7 8 13 11 16 58
7 Won s EER TR MR E L2 NEL S 7 & 2 3 2 2 2 3
8 HTREZFIAWSZFELEERYBHEZ#HE 6 8 7 7 6 6
9 R Rk A R 2 Ak T R SR e e A 3 2 8 4 9 10
10 FRLBERBEERBRBEER S 7% 19 24 40 37 37 29

SRR A AT, B, EARERRIT. B
W BATAF G F 0 AMEERT REANE
A ikit, EHFARIE. i, KR RE,
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e E L NI & R e & T i
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FRRKREFEZR M EE 3 B as AR,
EFTREFINH -Z - — Ko ELE N
o 2013—2018 4, Z Al AH K B9 AZ L XE H
Yy 40, BFIHRR A 1989, BB T K A 49.73,
(9) FR st A B 28 LT B KN oy Bk 3T
T Bt KR T R R B T A R AR T
BREALZ. M. BB, . TERAELSEF
ﬁ% FRALR. KX, Kt A%, FETFEHEAR
ERBARE, . B oA AR DU R 3 K E B
L%%&xﬁ%ﬁ%m,ﬁﬁﬁﬂ@ﬁﬁﬁﬁé%
NREEALHE, FER, MATENEAK, HH
AR A . B RBA MK B AR K BRHIEH R
BN, AR K S AT 4 b BN A R B
RN T, YHHEANKEZSE N LIEHE
BANE O BEELRETR, LT HENE K
XTMER, 2B oW A A ENER, LL-
KX = Kh A ARG A R — R A, &
KRR K IF A A, A TR TR T T
7 RARA, AR EWREE, WX
HAFRAE A BEEEEZWRRT %,
LM AN GPU B mE R A, £ TE
BB By A S B4R TR K BT A T ok, KB
ﬁ%ﬁﬂ%ﬁwﬁﬁﬁ,ﬁ%—ﬁmeﬁMﬁ,
EINFHRNIE R R B BEN, RRERFE, #
KEEF (KE. wE, FHE, BH o) - &~
KX F. BEKEEREMYEIFET %, ATH®
AR SR %, 2013—2018 45, % BT I A 2 B9 A
ISR #or 36, BB K Y 1571, BB MK
% 43.64,
(10) A SHEKXB AR ARBEE L L F %
%%H%ﬁﬁ(mV)%ixiﬁ%i%%%,
ICV 5ATERFH “ANRE” KEMEETY
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FamYKy M, dTICVENMRE BRI,
B, RpetE, REATHETHESHEAAL
BEREMGEEREER, AICVEHRASWNE
o | FER B AP A2 e P 2 5, B s
R EBTHERNFNFLE, LABNICV A
BAEMBEXBRERE RS HET F, BNExTHE
BRAT R A R v AL R S AT AR R A R B R A
EE FEFAR T MasE: OFEANEE NI
BWATHEH, ICV R0 EMATE B F4HE H A
?ﬁ%mﬂ%k%%xﬁﬁﬁﬁﬁﬂ&QXLmL
At ek, FLE R HNBRKINE, B
ﬁ%%ﬁkﬁﬁAﬁE%ﬁA*“%ﬁﬁ%ﬁ&m
M, QRANEREZFNERATHEN, “GR £
MBI XA T AR ERIFENZE, TR
MERER (WG I EWNEEREHATHE
FRE) . BANAE. GRAAHA, UREHE
T EEMRER (mihEER. WIERE) ¥t
BRONFAELRBENYH, BEHAESZEKXL
w%ﬁ*%ﬁ@k@%%%%%m @ ICV 5 A
BREMREN SR L EWEEH T E, AL
ﬂ%T%ME?%W%%EVEAI A
WA BIE, ARWEENRKELEREL &
REFEAR, Bl, ALEHAREREL T L EWHE
W SRIF &, ME R A Y R EER LAT 4
B, AEFABERBRER. HE5EHhE
I, 2013—2018 4F, Rl AH K A6 SR B A
186, #5|4k N 5524, K5I H kN 29.70,

ﬂ

&
[

fsw>

1.2 Top3 LIEMRBIAERMBIE

1.2.1 FEHKEAMEREELANIE S

T ARTIBREWAEEA NN E THMT RAAIEF
EHEWYMATE AR RRL, VE
EBEMLFa RNk, FESEMYNES
ﬁ%mﬁ%%ﬁmoﬁm,ﬁm%#%%ﬁﬁ%i
My MEMTRIREMFEETRAENK B

fie LR R

T A A K B AR R LR Fe AL AR T
J&, R T AR 2 A T I AR AT E A TR A
Falf, KEEHTFERR, RBEML LR
BteRiE, B, FENDE. LFEEHENA
B, IR (Rf. BEEL, AME) EHH
AR T AL S T B %, HETH
WA A 2 ST R K S A 4 A K R LA
TR, et b, tREmENLATRLSE
M RERBEMmERT, RAEMLFHTE
B, SLIXEEA MR ABE

AT, Sk M LI 5 R
A

(1) Tk, L
BAE, B4 A K M T A T A A

WHEABETEEEFTEA | WM F R L RN
Fk. ETTERTERARERES T EE,

(2) ATHEHEMERLE 4 MK (FRP)
g K RELZAMH (FRCM) JTEZ M
BERA TN B FRP A, Wk, WIEZR T
A E A FlH FRCM 2SR5+ | #1REHBRT .
AR RN R mEER RS,

(3 ETHRIBILAE4E(SMA) | & AREL .
W DA BT — R G AR 4R S T R g 2 A e 4 A B

o BLFER KA R R MR B L, SMA i [E 4R 45 A
fodR ke L A BRERMEAE,

KM EAE 5B s X
HT28 (k& 111), Bk XHEHpa#h
2371, B XFHFLWENER [ BEAELX
A, 2B, F. PEMHmE (LK L121), H
B [E] & RS A 9.72%, TG = B4
RERIHBRZ —, BAHARIHFLMENER/
MR GEHET. 28, . EAFMPE, £
W 1R BT K R Bk SCR B8 8] R R 22.00, R
W EEHERAIBNFR LS —F AN
FHE. NEELARTTHECHRXFEHER /R AE
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Mz (LE121) x&, ROEZ, #XKE
HAMTWER MR Z AR ENHEELR,
KR X ERME A,

RAEZ QRSN FIRRERE (R
£ 122) , HATEHA R I B WAL R B A A
WL AFE, FENRSEEAE. BRAFNEE
RI A, B ERERBOKF % E oz 5
K% o WA BT+ B AZ S 18 U AL A1 I 45 L
B 122) k&, HlLME & ER L ET.

I ZCHR XM ANER /XA EL
Al wE, xE, ZEMEAFT (£ 123),

e B AZ 035U BT T B LAY A 3 B e B i K
BAAMMEERTAF, BEAMNKZHETAE,
RAF 5 LAFMEEN TR EREAF (L
% 124) o REBXWHETFAKXRE, OB X
P2 A BT 0 B R KR 5 A% 38 S B B
%, HPHEAX R XHEALE W, #7515
HHAFEZ, WATEFENZAENTRD SR
LB B 40 09 K E AR R

122 ET&FaRHNFeRmiitaii
HER, BTHEMEFLE. BEAR st

x1.21 “EREKBAUEECTIESEN TEARETZOVIENNEEFHERGMEX
FS Ex /X BB 1B3ZELHl WS IBUR WS SR EL ) RIIWE SR

1 Italy 29 40.28% 813 47.63% 28.03

2 USA 18 25.00% 560 32.81% 31.11

3 Greece 9 12.50% 257 15.06% 28.56

4 China 7 9.72% 154 9.02% 22.00

5 Switzerland 5 6.94% 102 5.98% 20.40

6 Canada 4 5.56% 75 4.39% 18.75

7 India 4 5.56% 23 1.35% 5.75

8 Spain 4 5.56% 146 8.55% 36.50

9 Australia 3 4.17% 45 2.64% 15.00

10 Iran 3 4.17% 52 3.05% 17.33

& 122 “‘GHKEMEENINESES” TREARMEPROEXNEE LML
Fs s BOIBIEL 83l #EEIBUR RS IBRELE] RIS ISR

1 University of Padua 9 12.50% 314 18.39% 34.89
2 University of Patras 8 11.11% 250 14.65% 31.25
3 University of Bologna 7 9.72% 175 10.25% 25.00
4 Missouri University of Science & Technology 7 9.72% 194 11.37% 27.71
5 University of Miami 6 8.33% 153 8.96% 25.50
6 Polytechnic University of Milan 5 6.94% 130 7.62% 26.00
7 Qatar University 3 4.17% 28 1.64% 9.33
8 University of Nottingham 3 4.17% 50 2.93% 16.67
9 Roma Tre University 3 4.17% 133 7.79% 44.33
10 University of Naples Federico Il 3 4.17% 75 4.39% 25.00
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E1.2.1 “SEHKBtEECTIESER” TEMARANE

FEERS X ERISERLS

Mespcir Lissrsty of Scince B Technokgy
f !
¥

-

Uriesrudty of Bosogra

Lirrypyiaty tl'Pll'n“

Uresprpiny of Packa

FURARE SRR 4 E R, HRERANER
BAN CEHHMT ERY UANK EXLH
CRERAT KL AR E RSN BN
HORR AT B RE REHAT URAE &
FEAT DR CFEEE . Eik, AABERA
Wah, MU HEEAL BE. TREEHR,
SV TR LR R NS TSP S EE 2
Fiho 8. IR SR RH KT AR
B BHOR RN TR, 0, RARTEAA R
ROABAEETE . R, WANKNRERAS
HNBHRT, KEHEMERENS € )28

Lt by 0 By

’Immﬁm

B e Unversity
b

.l.l-m-n-r.-amm.urm

.Fla-'ﬂi Tiw Urwweridy

Urvwerity of Mapies Fadenco i

1.2.2 “GSHKEMREENCNESER TREAREEENRENSIERLE

*1.23 “EHKEBMEEENTESES” TEARIAFES e XNEEF-HERSMHEX
Fs Ex / #X Nl AW Y&t I3 [ e 3Ll s 15
1 Italy 256 24.50% 2017.2
2 China 238 22.78% 2017.8
3 USA 181 17.32% 2017.1
4 UK 62 5.93% 2017.3
5 Australia 56 5.36% 2017.9
6 Iran 46 4.40% 2017.6
7 Poland 45 4.31% 2017.2
8 Portugal 42 4.02% 2017.5
9 Spain 41 3.92% 2017.1
10 Greece 39 3.73% 2017.3
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x1.24 “ERKPAUEECNESES” TEARANEPTES e XNEEFHIE
Fs i I AW Y&t 15 I Cig 3L S )iit] ke
1 Lehigh University 48 14.50% 2016.9
2 University of Bologna 40 12.08% 2017.2
3 Polytechnic University of Milan 33 9.97% 2016.8
4 University of Padua 31 9.37% 2016.7
5 Missouri University of Science & Technology 29 8.76% 2017.5
6 Roma Tre University 26 7.86% 2016.5
7 Universidade do Minho 26 7.86% 2017.1
8 University of Patras 26 7.86% 2017.1
9 University of Naples Federico Il 26 7.86% 2017.5
10 University of Calabria 23 6.95% 2017.0

B E R H T, AT R RT, Ha
T EFHRT, BRERFEESN LI, £
W — AL B R & AR R T AR BT AR T R R A %

ENERAEARRSNEOEFELAY, BL
BRMEAE. ERAF, ML AFURFEER
BMEFRRE, BB ERGT YA EEEE
FA R R E KR E . BAF T ERARKFE,
B ELKRFE, BEAAMETAEE, WIHITLAH
B % o B IR 2 T R A e A B SR T A B e
Revit, H Z&iT%xE WA A9, FRXZHEH
EIFR 4P, $AEE . RBET AR &L A%,

ETAeHHANNEERFRLIT T ENZO®R
XFEH 184 E (LR 111), BB Xl EHH
5l % b 4045, How X HH A WA A E K
XydE, 28, BAFE, EAAMER (L
*125), AP FERLKL T E Y 22.83%, =
RN T ERRER | X —, BHHT %
AWMAEWER /R FE, BT, 26, #K
AT Fosm £, Hopd B BT R R 0990 0B H# 5]
ok K 6336, BT FHAT. WAFEFHFER
MHNARTEZETRSHRE, AL T8
BB XFEHER MR AERSL (LE1.23) %
&, E G Mk F T E A AT

REZ QRN FIRRERE (L
# 1.2.6) , ZATHEH A A A AL Y o E 8
FHEEIKE, FmHELRF, PENERAFE,
o B A B T A A AR T B RARKRFE,
He A w0+ AR U B & E R (LI 1.2.4)
X&, A—EZX/HXANMEEFaE, EFEE
F A H KA 8 R D,

HE AR X HATENER X P E .
xE, RE, BRAMTREAA (£ 127),
e 51 A0 1R S W AT R ALAG Y E B B E TR
F.PENFEERE, PENERAFE. PERF
BeAn g m g B Lok (k 1.2.8) o ARAEI XY
A RIRE, B X EH AT L E R/
HIKGHEFI kX BB S, L P EE K]
XBAHE T KB A F —, WA EEH A Z
TR B BF 58 3 A5 PRFF B U o R E AR R

1.2.3 KiREMBMARGENFLEES

W AR AV KT B B 4R T AR T L AR Y
A, TREMEARRT, BA. TR, ZA
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*1.25 “BEFe5FaBRNSegZNRitns” IRRREFRIENNEZR~HERIHEX

Fs ER / #hX IO SEL e EL CEIETIN GEIET N4 RIS SR
1 China 42 22.83% 2661 35.76% 63.36
2 USA 27 14.67% 1331 17.89% 49.30
3 Australia 25 13.59% 1130 15.18% 45.20
4 Italy 15 8.15% 394 5.29% 26.27
5 UK 14 7.61% 398 5.35% 28.43
6 Singapore 10 5.43% 224 3.01% 22.40
7 Spain 9 4.89% 556 7.47% 61.78
8 Switzerland 9 4.89% 372 5.00% 41.33
9 Norway 9 4.89% 209 2.81% 23.22
10 Germany 8 4.35% 244 3.28% 30.50

#1.26 “EFe5aBPNSe@NiRitmEs” TER

PREEIL

FBEO

PR OIE R R B

FS A BIEEL 1B SR WS ISTURELE] RIS IR
1 Hong Kong Polytechnic University 18 9.78% 1021 13.72% 56.72
2 National University of Singapore 8 4.35% 205 2.75% 25.63
3 Chongging University 7 3.80% 279 3.75% 39.86
4 City University of Hong Kong 5 2.72% 756 10.16% 151.20
5 The University of Melbourne 5 2.72% 186 2.50% 37.20
6 Central Queensland University 5 2.72% 163 2.19% 32.60
7 University of Perugia 4 2.17% 255 3.43% 63.75
8 Norwegian University of Science and Technology 4 2.17% 134 1.80% 33.50
9 Yonsei University 4 2.17% 124 1.67% 31.00
10 Swiss Fed Inst Technol 4 2.17% 94 1.26% 23.50
" GORHA BB S AR R R — Rl Bt R Y
ey ? —— AT AR, 9K B B 45\ 18 AR 25 A
) R B, F AT, ATARBE . W
s 1 soan A B,
KRB H KRG EAEE SN EEHR T
== [ GEeR
LA LY

s ol aetip

E1.23 ‘EFe5aRPNEERRNRITAGE T2

HRENEEEERSMXERISIENE

(1) BRAEL G ARREMNH I H &G K
P, FHAREMHWAEELETERE —H4E
G4, MEFRWEN, BRAELLHKREMH
REERZHRE, BREAEZLGERRAAHMN
HFAULELR AN, FERRT. TR 4%
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E1.2.4 “ETeEaRBNeZRiRitnE” TRARNGEENMENSERLE

®1.2.7 “BEFeEaRBNSERRIRITGE TREMRANESES I BOEXHNEZ~HERSMHX

Fs EZR/#HX 185 [#Z e 38 85 [#Z e S EL s |
1 China 1429 28.43% 2017.4
2 USA 766 15.24% 2017.0
3 UK 518 10.31% 2017.1
4 Australia 502 9.99% 2017.1
5 Italy 471 9.37% 2016.9
6 Spain 333 6.63% 2017.1
7 Germany 235 4.68% 2017.2
8 Canada 205 4.08% 2017.4
9 South Korea 201 4.00% 2017.1

10 France 195 3.88% 2016.8

#1.2.8 “ETFe5aRBNSEERRITEE TRRARNETES B OIEXREER~ G

FsS e T3 B3 EL &5 1018 3CEL A eS| F
1 Hong Kong Polytechnic University 208 21.73% 2017.3
2 Tsinghua University 104 10.87% 2017.6
3 Chongging University 94 9.82% 2017.5
4 Chinese Academy of Sciences 81 8.46% 2017.2
5 National University of Singapore 78 8.15% 2017.2
6 City University of Hong Kong 71 7.42% 2016.4
7 Tongji University 67 7.00% 2017.4
8 Yonsei University 66 6.90% 2016.4
9 Shenzhen University 66 6.90% 2017.3
10 University of Perugia 61 6.37% 2016.3
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HAAKREA R, BEATELECRARET
KEM AW, BHARERE A RRAE,
ERAEL AR EE TR ERFME

(2) M A EERREMBFHEENLS £
e, MWTEEAGLEE, BHEE. K
B, RElRH. BYWESERE , B—MESH Kk,
WHARBRN T B AERF, Yo, HWAEE AR
EMHNAREITEETEAERTARBAENS E
KEREMBRRAF . R, #F5FHE L
GG AKREAMBIM., BF. B, k%K
R ER SRR K,

(3) BRMEJR 4h oK At RE B4 ok SOV AR AL R
B4 & o AR B BK S A A KA A S K
CaCO,. B4 k& . 4k TiO,, ALE B, 4k
Bl ARE LS SRR R AR A
BHAK M BOR B X B2 —, %R B8O &
BEEREANAE, KTEMRANCE. REDWEE.
ARSI T, HRARBEATH
AR B AR AR TR R E . LA R E MR
AR, B AR EM BT TR EALHE
Elh, kMM ESRE. KREMHAKE.
BMAFMHEERAENHEX R UEYWHARNE
BZ—

& 1.2.9 “IKREMENOIKIENFEES" TIRARENG

(4) KRB MEACREM B MW EN G k%
PEALEE 49 kAR R AR A R B, 4R AR
AR B B, 40K BURE A Y R R
&Y CSH AW E M, #&KMFEHE
52 BB, 40K AT RERE AR FE AR Ay N AL IR A
HHETER, #—FERT AR LRE,
A EEER A, A, RETHEXR, X%
R EB A4 K AR AT BOME T AR KR AR R
W, R4 RE R KR AR B A
UM, Ak TIO, AR EM KA B R ES
%,

KM B A KA T L A HE LB X
EHETE (LK 11LL), RO Xl BB %K
2849, MR X T HEAMENE R/ HE N
EAA. XE. 7E. FRMAEHEST (L% 129),
HepdE LK E Ly 17.33%, ZiZaENE
ERARER I MR —, BHRI BHLWENE
IR ATHET, B, BAFTE, FEME
., Ea s EEHIRRNB R HHIIIMAA
3062, BEm TFHAT, NELTTHRZLHX
FHER/HXAERE (LEL125) XF, AR
HEMHEEXF, LHEEXEMERAZH,

MEZCH XA EHFLRE (L

PRz OIE XA EEF HEREMX

Fs ER / X IO 3EL a4l ELETIN WEISURELS]  REIWEIEUR
1 Italy 24 32.00% 672 31.45% 28.00
2 USA 22 29.33% 639 29.90% 29.05
3 China 13 17.33% 398 18.62% 30.62
4 Greece 9 12.00% 257 12.03% 28.56
5 Spain 5 6.67% 194 9.08% 38.80
6 Australia 4 5.33% ilige 6.22% 33.25
7 Brazil 3 4.00% 102 4.77% 34.00
8 Canada 3 4.00% 51 2.39% 17.00
9 UK 3 4.00% 50 2.34% 16.67
10 Qatar 3 4.00% 28 1.31% 9.33
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% 1.210) , AT 4 BT I 6 P2 AL b & Y
MirEAF. BEAFAMMEL ALY, XENEHE
MEAF., EXANESEEEKFIEENTEAE
Ko MHEA BT+ 89 4% 0 38 = AL A B 25 ( L
K 1.26) k&, ALY EERLME,
HE XN EWE R/ HE h P E .,
BAA, 2EH., BAAEMEE (LX1211),
HEIAZ R X R E AL R EE W E A R AR
KF, BAFANERETASE, HmETLAFE,
BEAAMAZHE T AFMEAFNWERLAF (L
*1212) . REBXWHEIFRAERE, BHLHX
P EHEA TR E K MK 5L Stk

B%, o, PEXEKBECB XHHELE =, Kl
WXHH A E —, WU E XA R
BRFLE TN A E R E,

2 IRFERME

21 Top10 IREAXABRZEESE

+ AR, KA FZEH T ESHE N Toplo THEF
AHBEREATHERNER 211, ERMEHRT 4
MIAE, RERX . AXFHKER, THRIE.
AR REER, T SREIR, LARIHEM
B, AHNESNEIREZHR T E, 4, “MN

#1.210 “KREMHONKIMEIFESS” TIRMRANEPROICEE~EHE
Fs s BIEXE e WEI5UR BB IBURLEA]  RISHE 50X

1 University of Patras 8 10.67% 250 11.70% 31.25
2 University of Padua 8 10.67% 302 14.13% 37.75
3 Missouri University of Science & Technology 8 10.67% 239 11.18% 29.88
4 University of Bologna 7 9.33% 175 8.19% 25.00
5 University of Miami 5 6.67% 120 5.62% 24.00
6 Polytechnic University of Milan 4 5.33% 95 4.45% 23.75
7 Roma Tre University 3 4.00% 133 6.22% 44.33
8 University of Hartford 8 4.00% 144 6.74% 48.00
9 University of Nottingham 3 4.00% 50 2.34% 16.67
10 Hong Kong University of Science & Technology 8 4.00% 44 2.06% 14.67
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Unévaruity of Medas
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Ummerudy of "alran Hong Karg Urniverslhy o Scoence § Technoiogy

1.2.6 “KEEMHRMKIENAHES” TIRARIEEENMENSIENLSE

x1.211 “KBEMRNMKEMIAESS” TEARAEPES ZOMEXNEEFHERIHX
Fs Ex /K FES [ IE 3 EL 5 e 3L S B) i ke

1 China 459 33.73% 20175

2 Italy 227 16.68% 2017.2

3 USA 172 12.64% 2017.4

4 Australia 82 6.03% 2017.5

5 UK 71 5.22% 2017.6

6 Iran 64 4.70% 2017.8

7 India 63 4.63% 2017.8

8 Brazil 63 4.63% 2016.9

9 South Korea 55 4.04% 2017.7
10 Portugal 54 3.97% 2017.4

& 1.2.12 “IKREMRNPERIENAHESS” TREMARBIETIES OIS XEE~HE
Fs s TES B3 EL &5 1O 3CEL ) S B s)iiE ke

1 Missouri University of Science & Technology 43 12.72% 2017.5
2 University of Bologna 40 11.83% 2017.2
3 National University of Singapore 36 10.65% 2016.4
4 Polytechnic University of Milan 30 8.88% 2017.2
5 University of Padua 29 8.58% 2016.6
6 Southeast University 29 8.58% 2017.9
7 University of Minho 28 8.28% 2017.0
8 Beijing University of Technology 27 7.99% 2017.0
9 Roma Tre University 26 7.69% 2016.5
10 University of Patras 25 7.40% 2017.1
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TREELAT &
HFMERE” ALK
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SERSESBEKR
# 4 0 A
BREAE LRI AT SRR £ A
2013—2018 F W& F N IF & Wk 2.1.2,
(1) BESEHMWE, BEMmEERA
BRHEMBE, WmEMBERARZHSHEMN
ERGIRFEIENEET. HEEA. #iR
R MR, MRk & F R, N IREEM LA,
WA FEF T EEFF AR K N ERR
Ao ERHEHRFEKRBEAT, BAEEH2 K EMR
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4
i

BEAEMT R EERRIE; HTENFOERF
K, TRFENEMHTRE; MELLZFHH

Ay, FHEMT @ HEZAABITITEER,
FHAERALEMERELL . mEMRE, BHLE
WEE., mEMRERREZERE T 0HaFEME
WL A SRR G, Wt R e
R, EMEE LWREMEEEHHE. HBRE
W A R A 2 E R R L
B, BRELTRAETHE. FERAEBFHH
WHRPHEBEE. TREELINEGEA%. HFET

&21.1 KR, KFSERIEME Top 10 TIEFAALE

Fs TRRFERIE NFE S5IRE IS5 ISR FE
1 BRA S mE . BEmBER kR 2852 1819 0.64 2015.98
2 WMTEHZERBEANRERLLGHREERA 1087 1725 1.59 2016.04
3 TG T AR E S AT RN 5B AR A 506 4463 8.82 2015.45
4 T F IR AL R IR B e By 5 AT R A AL B R 590 2933 4.97 2015.35
5 EAERGEABERA 3717 3250 0.87 2015.71
6 R I AW E MR LR AR 1552 4195 2.70 2016.00
7 BAREEALAEHARE TS 70 167 2.39 2015.61
8 3D 37 B 2 55 A AR FE A R 104 682 6.56 2016.52
9 HTZEEFFRBE S Rt AT A 1853 2245 1.21 2015.83
10 I A 606 2054 3.39 2015.55

F2.1.2 LK KFSEATLRE®E Top 10 TRARIEENERFELTFE

Fs TREFRAELE 20134 2014%F 2015F 2016F 2017F 2018%F
1 BAEMME. BEMRERA 344 367 380 428 591 742
2 WMTHEECRBAKNRAR L LEREERAK 139 95 148 186 239 280
3 SR T AE S ATE RN S # 28K 53 82 126 107 105 33
4 HT PR R b IR B T AT F S AL R 68 120 150 111 71 70
5 EEERSEABARA 413 534 763 702 631 674
6 R AN MR LR ER AR 85 158 238 329 399 305
7 R S S TN R 8 9 13 13 12 13
8 3D 7 B 2 550 KR HE AR 2 11 13 14 33 31
9 HTEETF LS RE B LA 209 237 349 315 351 392
10 b SRS 81 121 94 111 93 106
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AE, SHMBEEEOREmME S Stk Bt
BB, REEHTERY . ALEHE
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o FEUEFHNSMENEM L, RALRKREN.
WIREM S L EA MR R, B ARy — K #
RUH. MEFMABNEE, TEHEE S8
HEE. KREEGHHE. PRIELELFERA
MG E . nE A oy R B ST e, 2013—
2018 4, Z I AH Xk B & A AT E K 2852, FlA
&4 1819, FH #4004 0.64,

(2) M HELAXARNRZER L2 E %
BEHEA

WA ARA D EEmg el LR EE X,
RERFAWEAMNERLS, WEXHLAEZKF
K, RH#XKWEALRE. B5ERELAHENE
BV G, ARTHTABURY ) EHNRA, W
THRXELAZEETRLR. EWERSITES
HAFAE, WA Th b M - B HATE KR - KA
%5 A, ZH 2| % E B 5 KRR A AR
HRBEMRN G RACENEOEL, AT XHE
B, LA BFHNEREHR, KIEEENK. TEWL
F R AT R I T AL A R R, ER
R EEHALRGRAE K, Bar, BEBTHES
RENKNRER L ABEREENEANBEEEE Y
e WA E MG E K RRE LR, W
THEGRABEBEARBEA, WTHE-—IEXE
WAL T %, WAHLENERGREET-HS
BEBER, BT BREAREBENLLEHREER A,
2013—2018, 1% # # A8 X By & F| A JF & h 1087,
5l F &8 1725, P35 Hh 1.59,

(3) AHEBERTREAKTRELN S B E
#A

HN2LMERUK, EEAEMBE LN FENE
MEEMAKESRANGRY, WP T A ESHE
W, FENAB AR AT RS K, THES N

TAKESKIE RN 5B BB A N R MEFEE W3
HAREPAZ —, HHEEREERATALE R A
WEE KR, FIATAMAEAATENE M B 2
RE. B AFRENRS, UEREEFMATERE
MBEBAEBAFLENEESS . TAELMF Y
MBEARFEEGRHENAL, KAMAESER RA
BB AR R S K T RO T KT 1 5 T
ERATTRM T H, HAF T A EFRGE
WAFH, BERATFXNERTE, KEAEX
B 7T Je 35 138 5 4 1 DT B 4 = o BL X Rk,
FAEER KT, RPBELERMKE LSRR
o PEEMEEEEY THME AT T ANT
JeyhH 2 W, 2013—2018 £, % BT L A < 10 & A
NFFE Wy 506, BB 4 4463, FIH 5] K 8.82,

(4) T VIR R A TR BBy 77 KT S 4 4L
EHA

T F IR A An 8 IR 1B e 97 AT RS AL FE R
REFRKEFAERREEFMIESY, B ERK
PRAWRIENR (E. %, 2B%F) HER (o
2. B, ) SRR, THELEZARE
ERBEHREEAR (F) FRFALLHEE
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B NE I ANEMEIAIR B AT AWK RE
FAXREUTHEA: OF A5 REFRHIERE
A, KT R EF IR M, KRANRIE.
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% QOAAIEARICIR | IR B EIFTF A,
BIA RGN ENERBE (RARED. K
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%) . mAKIFERRET S REK AL,
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FF 30 () o FEA Ry 77 F 4 R AL I 45
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ERXER, WEREY L. OREFHAEIE,
ERXTEEASBEZEHME NS E X EN %
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JRIE . BT AR R, # S DA R e RN A
W E S EER EABE TR, RAMEWNEE
BEEFWESTNEREERANTE, #2ED
1030 4 B 31k R W9 # %, 2013—2018 47, AT B
A% Wy & F AT E 3717, 5 F B 4 3250, F
Wl %k 0.87,

(6) B AMNEMIREMEERAK

B RN EM R DRI R M R 5, Ei

T Az ad o R G K BUH 3 &34 4B R
G. WERGE, RESERRAHATERTH RN
B, WG R RIE EE R AT
ERTIRNFRE . WA F LR TAEEM LW
B, HEANEMRENRERETEATEA
Far i ot R EA, AEREANEHER
AR EAREAIT. T A KRN
ML, —f k. ERAEERBEENLA, A
7L I A R R B RS, BERE
WEERE, AFATHKERD FEREE &K
Bie, 74 45 A A B AL PR BT DL 3 X O T e
B, MARRERE T ERRERE . WIH. £
EH, EIAEgE, LHLAIRWME, BEREd:
O BEAMN ., EH A FRENREX, UDHAE,
% M A o RE U SIS R A e B AL
QR MR HEREIEY, KE2ERFEEE,
RREABERABR ., ERALEEREZAR, BAK
BxFE; OQHITENEFRECERE, RE¥
BN T EREE; DF A AT LHE
HMEMEWNERRAGEIALT E, RETHRE;
ONERK L H M R K IEAT — RN R o B A
IT; ©@zABIMGEREAEALALE L, 2314
WfE B EE; OXAALE e Inik W% AR SE
RG], A LA MER  SFEMFRE L,
MAEZAT LU ENLRE, REWAR#ASZAE
HEFN. A HHEN. P, BB AR FE
ELFMNEER X G MR LI AR H Az
i R T, 2013—2018 45, % HT IR A 5 By £ A
ANJTE N 1552, 5l F & h 4195, FH G H O 2.7,
(7) BEABREHRLLWHEZE KL
R — R EARATREAE (KEET
15 km B # R ARt 15 m) By #E T4,
5% B 0B A K % 8 A8 3T 50 km, R A E R
ST 20m, HAREIRSHTEREEE X
HIREE A Rl fksok sk, B g2 m e
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MAHBEAERGHE, HEFERATHAELEL
FIRIE R MR U B LR 5 3 A Rk,
BAAMBRETEREMSRIT T &, Bk, &
REREFRGRMBEGEMPR, GEL. &M
W, BAKERETHBREEINERS K&, 44
HERKERREZ2TEE SR ETI RS, HE
BREEETERTKERFTHEAG KL, BKE
HMZAGREMRETERD, EFEARA5EE, &
K. BEAERHEZELAEHET RUERAR, 8
kK HEEHREZEEARIBEISNREEZF EEE,
2013—2018 4, L HI I 4H K W& Al AT & A 70,
5| F & 167, T ek 2.39,

(8) 3D 4T EF 2 40 AR FEAT R

WER, DTHAEAK IR AL E AR
TR RR A KT, H o 3D 4700 2 HF AR A
BEAR 7 KB R BT 3D 3T BB SR AR A
BT 2 DT MR E R A T 3D 4T &
SUME T KR EAM K. B AT 3D 47 H SR KR A
M EER AR MaFE TR RE, ERES
Maemi, UAHEEAEMFRE, 3DITHE
SR AR FE AT BE T 3T B0 e b R 45 R HEALE R R R
# 3D ESAAKRIEM B ZITER, LREHR
FTE0 R B BB B K Bk o B R B 4 VE R BR AL R SEAL
AR IDITHANAM U RAERZL MR KR,
75 T R Y M Ay 3D 3T T E AR AR AR T A
I IDITHEAL A WA F N HRF R, K%,
Xt K # 4 3D 4T B Z A H KR E AR A, 3D
TSR AR EMBIIERR AT, UK 3D
TR SR ARREM R IIE P R ENK
RABEBHEFREEERK KK R ., 2013—
2018 &, ZATEARK LA AT E K 104, 5l HE
7y 682, FHHHl H A 6.56.

(9) HTREFL®RE REBZHKA

T EEERE B ERE, ZHEF R
TEMASTER N, RERARE. RE
HTREATFAERPRASHEHE, K6TE,

CEEFRIRGEEFERANBRA. HTSE
MEA, UEHMT =B LG| R ETHE AT
WA E LA, HF, T AEIRMTEMNL &
lEREE. ¥ LWEE, T EEITR T ik
b hE B EEBERMTEN RS REWER, &
Mt E AT IE, WEREERIERTEMK
MREWES, ERERIEFHTEMNREE
MERANERFEREEN TR, HRBEmEHF
o MEMME N UREIHEERK ., HATESE
FREH, ATHTRSROESR, KASRLE
FEERIEARTRZENRAIARABEATF R, b
T TR BT R IFE M A kAR, &
EHT RS EN, BT EEITF LA
AafdZaMBE KAk, REHTZEFTLBEAM
Bt (5 B BRI A B B, T IR e R e AR
AT & B A IR T oy A B A & ) R
LM T EE TR S et BB x4, 2013—
2018 4, Z Wl AH X B & Al AT E K 1853, Tl A
B 2245, FHHGIEY 1.21,

(10) #HHMERK &

VRN EE A ZNL TR NF LT
—, AFREFERETNEZNETERET L
PSS N B R A A RV E
WHREEAMNE., BREEHINE. BEAENEEF
Bl & 1 45 8 6 b B 2R A g kBB iR
HEWEFENETG, ER, BFENETENER
WAREFEmMA, M=, HE. k', KTEM
— R SN ERBERBE R REL, BEX
THATH., RAKE THE. TABUREFEH
KWEMTME A, BREEEWBREZLTF
FEWNEATH, TAXRFE, M TE LN
BN A, HAEREREEHNMHELERAR
B EERAR T, fAlinhNEHKLRRE ZK
Sk Bl b 3R ) 32 A R B B B A0 L R O R A AR R
L Ak H 7 k%, 2013—2018 47, FHT
WA % & A AT E Y 606, B E E O 2054, F
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E20HLFH, B TFTILAREL R, &E
HATT AW F ik, Hah kA ot
RPN ETREANBEL MK ERER, HE .
Ko R BIESE, KEHKE Kk, 20 40K,
AHMEEERRAK, ERT TENEMBAE
AMARG T, BAEEHREFRER, EHHA
S MERRT —. EFRATREEFER, TH
GM KA FREME A KA SR MR A
BB B, THLENEREMNGE . o fo
BKAIHATREH R

EMBEARKYERAT, BRLEMHEET
MRS EMR G WA WM FE. B ER
EpmmB AR, EFREMAMS N, FEHG
MR (BEEGR, A, BELE. W) BEK
RWGE e, MEmEHETNEE. WE., %&b
LA AR ARG A

FRT—MNEALEM, I #A WA,
FEBSWEERF EEMBE . mE. HEZH
BEFEARSITE, HHEW EWHEEREEE.
WEEE LW TIREWmE, SHMET EXTEA
B T 3 42 ] B o B 2 RN RN RT

B, BHEEWBE ., mEMRELR N R
R

(1) #HBE, afFmtiEkt, 4B TR
iR+ RALE AR, AT AR . FAR A [N
MUBE, URFEBE L. WM. &R, A
B, B EFRRELEBERRIERRFE
TR#ELE.

(2) M trinE, EANEATREE 7 HE
HESEEER, NERAEE ARG, NEH
Pegb K AR, AFRE M R AL R R .

(3) EMET LN MEME 5 E Mk, —
Mk R AR B AR Bk B3GR M m R TR R
WMELMEMNBEERET, WHELZXALE
BRI, AREMEKR, REZ AN
TARES, BERTENESE &, MEH S X
AREBERERE, “XHEHR. BHARIHSE
#HATo

(OF £ BABEREFBEARNAE, BF A K.
REE. &£ LMt E SHA T & 2GR
WBE, EREM. FEREMEEE. TENE
GmE, WRETERRANEMMEERE T %%,

(5) MAMBRFENLR, %5 EEHTH
BT BE M. B E2E. KREEASMH.
WRIBTAEENFRARNR, FEAZEH
BE. mERMREERAF,

BRASEMmE., BE MR AN LA LT
2852 T, T nlH 064 (MK 211), H4
WENER/BXAFE, 8K, HE., #&F &
#EH (W%221), "ELAERLZWERN T
B, HHAE T 59.71%, ZZIRFLABNE
EHRER MR Z—, AP FEEHFTLERNE
A5 % 0.73, ®E T FHAFE, AT E
FHEEZIRMBEAR I ERR Y ZF KT, A
LA A AT E R X A B A R (I
K221) %%F, BX/HRXZHHEA1E,

WAL A A= FREE (kK 222),
ZAEH A AR WAL BN E A RA
B . H AH Takenaka Komuten KK, B A K # %
#hAN 24 . B A Taisei Constr Co., Ltd. F1 & [ #Y
HHIE TP, AL R WAL HE A AT+ 0y A1
% (LK 222) X%, L aERD,

222 WHHESEXEMNRERREERERE
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WA EA B EERR AL IRE S R,
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x221 “BRASENE. EEMNERA" TEFREPEFNNEESHERSBEX
Fs ExR / #X RNHE RFFELLH) w5121 51 EEL ) NS SLE 3
1 China 1703 59.71% 1248 68.61% 0.73
2 Japan 570 19.99% 248 13.63% 0.44
3 South Korea 323 11.33% 113 6.21% 0.35
4 Russia 59 2.07% 24 1.32% 0.41
5 USA 45 1.58% 100 5.50% 2.22
6 Germany 22 0.77% 11 0.60% 0.50
7 Colombia 11 0.39% 3 0.16% 0.27
8 Italy 9 0.32% 11 0.60% 1.22
9 France 9 0.32% 6 0.33% 0.67
10 Poland 9 0.32% 2 0.11% 0.22
*22.2 “BIELEEINE. BEMMERA" TEFRETEFNEE~HIE
Fs s E=x RIE RFFELLH) W52 W5 EEL ) S E
1 CSCE China 62 2.17% 68 3.74% 1.10
2 TKEN Japan 58 1.86% 5 0.82% 0.28
3 SHMC Japan 40 1.40% 13 0.71% 0.33
4 TAKJ Japan 38 1.33% 15 0.82% 0.39
5 LUOY China 27 0.95% 21 1.15% 0.78
6 DWHO Japan 23 0.81% 6 0.33% 0.26
7 UYSE China 22 0.77% 29 1.59% 1.32
8 SHCG China 22 0.77% 26 1.43% 1.18
9 CMEG China 22 0.77% 12 0.66% 0.55
10 RFJI Japan 21 0.74% 7 0.38% 0.33

7 : CSCE #% 7 China State Construction Engineering Corporation; TKEN % 7~ Takenaka Komuten KK; SHMC %7~ Shimizu

Constr Co., Ltd.; TAKJ %7~ Taisei Constr Co., Ltd.;
Daiwa House Industry Co., Ltd.;

LUOY % 7 Luoyang Institute of Science and Technology; DWHO % 7r
UYSE 5% 7= Southeast University; SHCG % 7~ Shanghai Construction Group Co., Ltd.; CMEG

% 7~ China Metallurgical Group Corporation; RFJI & 7~ Retrofitting Japan Inst,

Wk, REXFBBELE. SEEREEAGENE
EF e, AETMTAMUREE N FHRNLE, W
THRXBEAZHEARAR. EWNERSZTESE
%%ﬁ WHRHG RGN - RBEATFKR - KA

%5R%, ZH 26 % E L o R AR I T A4
aﬁﬁ%ﬂ%%é?ﬁ%ﬁ@i%o

HT ZEHR. £o. BHFNERE %,EW
HEEML. EEMFRMFA M THELGXEL
%, HEgRtEEARE RS K,

m

B, B THEGRANNRARRZLE
%%ﬁﬁﬁ%m%i%%*&ﬁkﬁ@:

(1) WA #HRPBEME K HE A R R E IR
Mo ETREFEBA, FIURME N E gz L RET
fLE WA BIEHe ., BT K% Z IR AHE, RRZ
[B] 2 AT AR Ak 2 B 25 AT 7 e, 3B T I T B A T IR
ABREFR, RAMTHREARES EM,

(2) MAHEeRAEBFENTRHEAR R
830 T A% 25 18] Bk A BR R R e 4 2 A B S
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AN EERS X EEEMLEE
EXBEABN, HEE., REEFTRE, 2EE
E, B FEETRALZ T AT RES, Bk
SE#M, SHR. SEEHRNE LR ERE, #b
EREBEANL. BE,

(3) MW -k REREZALF %, AKX

BE. 2 H. B ERNEFEEEAFE, K&
Wik (EE. BA) 5EEaAfmHEs, R#
HEEEHA %%%ﬁﬁm@% EF R W
FEMEFERE I “— BB K WRIZREER,

(4) W # xR Hé&%%%&ﬁ%%%ﬁ
BAR, WERTHEARENERKEZER, %
SRR AR, AR R, B ES
BAFE, RAMETxEE@EETE, DRER
TRBAGZHEES T ERIBET &, BREH
AR R R

(BT BREARAFTNLAEHREERA,
MREZARBZMMNETEEEZARNRY 28 K
M, WEHRBEASEELE, WESTRAREZTE
FE A EEARE R, BLBEATRNGE IR EE
fEER ., BHEETERERRAEA, R
GAERBRNERERRENZNEENLLEE,

WMABHEEXBANRAERZLEREERLA
tyAE K & Fl £ 1087 B, FH T H 8 1.59 (I

LY

SHIAS
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222 “BRALEME. EEMNXERAN ITEFR
DEREZEYESERL

&
AU
®211), HAWMEWER /HE Y FE, #E,
#EH., BARfHE (HN%k223) . FENMHIA
AFTEERNE A bk 2] T 91.17%, EEFIHE
FHEPELERKAK, BRZIRETRKABNELHAR
Exz—, FHH5I KN 148, NEFFHER/
WXz WA ERSE (LE223) k&, BEX/#
Xz @ A ER D,

RAEH A A = E I RE (% 224)
A B AN AN ENM P ENREAE. +
EwEmhks, PENTHREIER. FENAM
LR A R A E R R R R
Fe A A IR B] o A A= AL HE 4 BT+ B A1
% (LH224) k&, PHZEEEEE,

223 WS TKERKRELNSEERA

M 20 tH42 80 R p BT 4h, H T K AARI
A Tk 5 i B KB, & B T 4 e K T
WEHTABEIRBEARNTHL, HT LAHESR
S G AE F KT A AR AR, B
BT 2000 4 A7 A7 # KAEZR 484 (WFD) 4 525 A
WO AR AT KRG Ry, WA X T
KRR A TR R A N 20t AE E AR A A 3E R KR
EREETLRE, B2L L MEEXRERELE
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*2.23 “BHBHEERBENNRERZLTHEERA" ITEFARETENNEEHERSMX
Fs ER / #X RNAFE RFFELLH) w512 W51 2EL ) S SEEES
1 China 991 91.17% 1468 85.10% 1.48
2 South Korea 29 2.67% 21 1.22% 0.72
3 USA 19 1.75% 121 7.01% 6.37
4 Japan 11 1.01% 8 0.46% 0.73
5 India 8 0.74% 14 0.81% 1.75
6 Russia 5 0.46% 0 0.00% 0.00
7 Germany 4 0.37% 2 0.12% 0.50
8 Netherlands 8 0.28% 49 2.84% 16.33
9 Australia 2 0.18% 13 0.75% 6.50
10 Canada 2 0.18% € 0.17% 1.50
F224 “BHEHEAREBERYNRZRZEEREERAN" TRFRINGPFERNNEZHIE
FS s Ez RITE NFFELLHI GRS WS IEEEH RSk
1 UYSE China 10 0.92% 32 1.86% 3.20
2 uvli China 10 0.92% 14 0.81% 1.40
3 JIAA China 9 0.83% 2 0.12% 0.22
4 HZPT China 8 0.74% 8 0.46% 1.00
5 ADIC China 8 0.74% 7 0.41% 0.88
6 ZTEC China 7 0.64% 27 1.57% 3.86
7 SHCG China 7 0.64% 10 0.58% 143
8 UCHA China 6 0.55% 10 0.58% 1.67
9 WBDI China 5 0.46% 27 1.57% 5.40
10 uYaQl China 5 0.46% 24 1.39% 4.80

7 : UYSE %7 Southeast University; UYJI 7= Jilin University; JIAA #% 7= Jiangsu University of Technology; HZPT %
7~ Hangzhou Pule Technology Co., Ltd.; ADIC %7 Anhui Dar Intelligent Control System Stock Co., Ltd.; ZTEC %k« Zte
Corporation; SHCG % 7~ Shanghai Urban Traffic Design Institute Co., Ltd.; UCHA % 7= Chang’an University; WBDI % 7= Wuxi
Big Dipper Information Technology; UYQI % 7= Tsinghua University,

B, 010 FAHBECEHNEEZREL, EWmEE
MAERRGWMGRY, FRUAFFE 8 LfH
Tk & A A e R R AE AR Ay & 224 Fn i AR
F e b ST SEAE A AR AL o B AT 1997 4 3T I )
LY BRBIT, BHRIPAREASREKKRREME
REA R —DTEHXRMEK A, 2015 F 9 A B4
ETHEELRES FERATY ITATHRELE
EAR S T ESRAAX AT £ R 8
A, TR, #AN2QI ML EREEELEE

FMEmiE EA AL ST A B AR

REFLR, H2BRKESTENBESRPLET
5 R
0] 2 oy R e UL HE B IR A R AL

FH s WO E A E E TR A A BT AR A A
G, JFIm R A b B SRR X T AR 0 R LA B B ATAR
MHFM AR, B TERLEEERINEL
SHEEEMARTRNANE, FEIFCATZAR
WFRIE A SR s, BEARM AT, KRA AR
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E2.2.3 “BhEFsaRBRNRARZEEREERA”
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BAE R, AT ERANBEERRE BT
#; BE RN AR TREF BT REKIFEHAT
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HlEEETMATWEETXNANEE,
RBEARFAGEETE, KABREENT S
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FHEUNREFNABRKESEEASTE, FAIHE
G H AR M%7 R LR LBIT . RIAR & A
ok G EASTI N EAr, FEB ML EEE S T
HEAFBTANTLEEET, EREEEREERK
AFALE AN TERE, FFEAF T A
EATATHEW A NE., BsRE. AR EN
AR, BREBRELEFEERL. B ERMATR
RFEBERATEENBAETTHEAFRE R T
%, EAMERAERFHGAS,
FAHEERTRKESKTELN S B4 HA
By A X % A £ H 506 T, F a5l Hh 8.82 (I
F211) ., HAWMEWNER /I HRE A FE, £H,
BHE., BAMEE (L%X225), £+ +HENMH
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FEPT .
b .
Tl .

..."rl L

| BHCG
.u:m-.

® o .
UFEE LI

E 224 “BhEFsaRBRNRARZEEREERA"
TEFRENENEEZNESIEME

A AT LA kBT 91.11%, &£ A
BEFHAELERAK, BRIRFALMBHEL
HRERZ—, PELANFHHIIH N 6.62, %
o E ARk AR B R E, A, MERE
A A AT T 247, 2 REA & E £ AP #
514k 28.75, KT XEH 8L79, R & T#HE
fEARERAER, £V E G ERFES L)
BERRFARN R ERENE, NEFFHER
R K2 F AR (LE225) kE, BX
B X 2 FH TAE,

%226 7| W T LA HA AR B A AL
My, R E WA A E A TN IR R
R A IR A o E I oA TR A R A
A FEWATEFKFMPENRELE,
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%2.2.5 “AMBSHTIKETKMEENSEERA" TEFRAGHEFRNEE BERSMX

Fs Ex /X RHE AFFELLH) GRS WS IEEEs S E
1 China 461 91.11% 3051 68.36% 6.62
2 USA 22 4.35% 1196 26.80% 54.36
3 South Korea 6 1.19% 36 0.81% 6.00
4 Japan 3 0.59% 48 1.08% 16.00
5 France 3 0.59% 40 0.90% 13.33
6 Denmark 2 0.40% 28 0.63% 14.00
7 Canada 2 0.40% 22 0.49% 11.00
8 Russia 2 0.40% 6 0.13% 3.00
9 Germany 1 0.20% 18 0.40% 18.00
10 Netherlands 1 0.20% 8 0.18% 8.00

%£2.2.6 “IHBSHTKETIKMEENSESRA" TEFARIGTEFOEE LY

Fs AL Ex RIFE KRIFELLH) ELE GEE GRS E
1 UYHO China 1 2.17% 61 1.37% 5.55
2 SFET China 11 2.17% 52 1.17% 4.73
3 DIl China 9 1.78% 257 5.76% 28.56
4 uYzo China 7 1.38% 40 0.90% 571
5 uTi China 6 1.19% 57 1.28% 9.50
6 CNPW China 6 1.19% 19 0.43% 3.17
7 WDMM China 6 1.19% 7 0.16% 117
8 CRHK China 5 0.99% 41 0.92% 8.20
9 UYCR China 5 0.99% 22 0.49% 4.40
10 uQDT China 4 0.79% 52 1.17% 13.00

7 : UYHO 5% 7~ Hohai University; SFET 5% 7= Suzhou Feichi Environmental Technology Co., Ltd.; DJIl 5% 7= Sz Dji Technology
Co., Ltd.; UYZO &7~ Zhejiang Ocean University; UTIJ % 7= Tianjin University; CNPW 3= Powerchina Water Environment
Management Technology Co., Ltd.; WDMM # 7= Wuxi Dagong Machine Mfg Co., Ltd.; CRHK 3 7= Chinese Research Academy
of Environmental Sciences; UYCR % 7= China Three Gorges University; UQDT 5 7= Univ Qingdao Technological.
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7~ RESBSHIE

1 IEEHRHE

1.1 Top10 TEMARAIBERESE

TG oy TRATR (LT AR EREATS ) A
HH ) Topl0 TR R A8 Nk 111, H RT3
FRFEIE, AL FIHE, BEHFIHE 25
HEIR, HERHFITEURBIAFITE6ANF
Borm. e, AW H 2013 £ F 2018 FHyE
FRRBXRREARE 1.1.2,

(1) K& AR KA IE o o 5L A

MEHSRZFNARE, KEFKHERETEF,
XATIEE R, WAHBM T £ ATFE AR
R o TR T 28 A TR AR o B 9T g 4 R IR AT
W EEHRIRA, 50 A IE T 3k B IR PR L
ARBAT —EWRR, ERWFEGES. XX
. FAEZRFREEE S, MAERNERARNIH:S,
VL HAMARTAE T ARAE S, Jkad TR
AURBERA, ERALELERMMEE, BOANE
IR H TR B RA . Sk BEREAR . A

TERBIAR . 41K R BOR LUR A K R R A
AR FEGHMEATT — k. AT #— A&
WG MR, SRR BB 6 T R B9 49 K e A
FHEW A A B AR, ORISR &
U KT LA FTmH BRI, SHALAL
WmH LA, RAREHLERS . EHib, HXKE
B PR B TR AL E 364 3R R IR E AR DL K
AREREFEE KR, BA) HEARE.

(2) AR A

W ACBR U R AR 3 A PR Bk, R SR ELK
FRAFG TR ERR, TURMERAKEE, &
B BB ARRACBR, AT AR B v Bk A X A
B KRR, (R IR I X S R K R R A R L
AA . RACH RS RIEACFREFEAR A E
EREN. HaitnfTREEARMB R, B
B A, e 5 B 2 8 808 AR 6T I B 3
AL, BUAEFT R AR R AR E. ®
Bk, K%, RBBFURBT %%, B
BN R RS R R A EBRA E R, ABRER

*z1.1.1 HRESREHWE Top 10 TEHRENA

Fs TrEmR#fm B WEBR  RIWSBUR YL
1 Ak B A MORHAE A AL FE A i R 69 5402 78.29 2015.4
2 AR BAR 43 3689 85.79 2014.9
3 T e R R B 37 2105 56.89 2014.2
4 Tk T 25 35 B IR 7 4 5 45 32 807 25.22 2016.0
5 AERMAE £S5 1400 303 709 216.94 2014.0
6 AZFEEE 192 4613 24.03 2016.8
7 HEMER TR S 115 18 840 163.83 2014.6
8 B R F A hE A G B R A B BT ROR 10 514 51.40 2014.8
9 7 20 K o B AR & 5 LR 17 1598 94.00 2015.2
10 4 Hy I HE TR 130 11 108 85.45 2014.5
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*1.1.2 WESEHTWE Top 10 TERARIEZRFZOICILRFRE

Fs TRERRHRS 20135 20144 20154 20164%F 2017%F 20184
1 Ak B A MORHAE B A AL FE A i R 6 14 17 16 12 4
2 B RO A R A 12 7 8 6 9 1
3 B2 S F LR/ Eawei kb 14 9 8 4 1 1
4 A T 2 3 B BT S b 3 3 4 5 14 3
5 AEENE £EA5TE 587 391 267 112 34 9
6 AZTEEE 4 8 18 32 63 67
7 EHEMERNT RN EES 19 39 32 17 8 0
8 B A F A R A A B BT ROR 3 2 1 2 2 0
9 7 2w K 2 B AR A 5 R 0 5 6 4 2 0
10 A 4 T RE R 39 38 22 19 10 2

R AR, ABEXEHRAHERBEEAR, K
BHEBARUELAE, GEX., LEEKREXEH
o ok v KR A B A0 R SR KR BRI R
W R TERFIUE B KA B, R, EiE
e A0 A P B 5 T FE AR RR IR BEAT AR R AL B9 AR 2
AMTREWE R RRARI L EARAIA, B
W RMUAFAIE ., KEARE A A H B E
FEANTWIREARFKERE RS G AR RK
B AR KT T

(3) 377 x5 4 R A B9 % vl

EEEEMAERE T A, LERAENE
WAEKRAFHFENA, B, A, #, XUEKRYE
A B E A ENREY AN EKER
Ho tERBHEMRLSL, AT LEWAFRT,
GlREEN AN, Ef i K ER M, ELE
Th, RN EHIRAENPERAEENEIESR
FEUTNUAFTE: —RELEF AT RpERL
WA AW B SOk ARt sh e, B R
TN RARERA A X, I CdiE T, FEAHHRE
XA AR BB RR 5, g0 R MR,
Mo T VA FANS 2 L N B O O R RO
Mes, —ZFRWEMENEE £ER, =40
BEE il A TR AR A 2 MR AR R AR M 2 A e e o e

A R A, BRRASAR, M
EHEWMAKATE, EESBENA T, ZRLET
TR e B P, BT IE R RO A, #E R
MRMFE, mawslRnERLR. BEE, Z%
SR EER. RIRSE,

(4) JARWH R ETRT L5 54

MEERZFEHBRTEET K, B/ AKFHA
B, EREK. 1 2EKE S HREHRNTE,
W RATEA L EIAFIE R TS, MERKREX
AW = RS, RIS 2w 2 3 E
P, MAEMGEE (ARG) #A K& —F#H X%
BERIEIT e, W25 RE W Z A E Y T e~
ERRTAERNTR, SARBER., EARAMEE
RN, BT 2% EENEEEN, 7 KLE
AN EA DY E N EEY HEET BRI
Br, RIEMAERITLWELIE L, EHHIT A
WEBIZMMAGEEANERBEAR, FELAEPL
T ERT R T KEF T ESMGHRA,
FARALBERAAT LA BEE RN AEASLEA S EW
HH,

PHRMBRERXEERETRE R,
WL OBAE ., WmEAHE. BALHE. REAAN.
UVIH,0,. st b, K% Bl g k438 T2
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25 A R R R AT . LR F T — Mot
Kt 25 35 B A TT K o TR 277 R o SEFLK 25 A
FREMEMK, FREEERWHRE;, £LXFR
FUTEMMAEEAHA RN ELIRER, TRLH
IR 25 2 B 25 M IR LI R, B EBRR 5 A
EMERMHB SIS, AlnaTtRHRE T RAE
W R BRSNS B R A ACE R TR PRt e . W
b, HXTER. R, RS IR R AT R
HEFRE FRBUABZMNEH K+ 20 F. B,
ZHER R EERET LEMANE, KRAHEF
Wy 2 R E A R R D, AR IR R 2 B T A
fE, EHEBEAEMEHRATEAAEEZR L,
(5) AEERME £AE
AREMERRKE AN A EREL, QFE
MR RE W AFEEE, REZ R m G kIE T
7, FEARTLETWAMIENAER AT
T, BHOERALEFHAESTRZEARANY
o AMER AR TG AR LT R R Tt
AL, AERLIRRENHENTER
BEAA g m, XEKEGETE. DAEE, K,
MR R, AR, & RAE K
HEK, AERMA LSRN E HZE LK
BANERWEN, B, EESXARRAGRFE
ERAGERNNBE, WEICEEFEL KRR
RSB R R E AR IFEAER, DURE
AR . KA RITRIGHE, A SR,
%8 K AR % 4 E S R, HERERKER
K AR BRI
HEELTFREAX FhFH - S LR TEFE R
EAGERE. AR XM X F KR AES
REWMAT R, RAMAM, FRE, TRE, BHF
AERREHAZEMNGRS, BLESREKEDN
MERG, MBEACHAEESH, ARTR. KER
RAEIHRTELFLESZL2EHNALTE., BL
ESAGPRFMESZLALRE, HEIFKE
e 28 {0 A ALK

(6) AF"EFEE
FERRKAEKRAEHEE T —FHKERX
HTEERARER AR ERK, 2ottt
CRFURAREEFEEENYH; EE, &
ARAKEHAKAABRRREAARLNE, #
BAATGEHE, TARETHR, 2 AKREE
EREERFE, ARENA, FRENKH LA
BEANXFH A BELLEESHKE, MWW
Wy K AR G HAE R BR Y B BB W B 3R, T DA
FNRERMRERK ZRD#E, MADSK EH o
Y, WMEREREMANBED ZHRT 5 A
W BB AKX, G BT R R B
HKo

FEEORAARNZTERT LML, £F
5%, EFEED; E20 L7053 0 ERE S,
20 42 90 £ R UL E W D T % H #F 2001 4 LA
kEBMK, YEFEHBOBEN T4, 54F
H 35 i 55 8 T+ 8 DL BRI R R B K
BN G ARED PR ARTLENHERE
By 38 A B DL RT3 R B R D # R R B
Ro A, BWRMAY G ZFE N XA E
AKX, EEFLRAANFERLAEH, FH
AEH¥ Y, MEZFAHE N R EL
WX, FHHARDEE,

XTHEFZFBEBRANALESALEFZ A
A, CHHRETEEFPEFERK PR BB 5%
EFEfaBzmyx Zpi g4 5F 04
HELRLEUREERAWBA L, B, i
FERRAWKE, BRFET % MEEMITGRE M,
HEHEEHZRHRD

(7) #8345 5 B ik

R R RITF A X RN LA F
HIFEE A, B (RE—/NF5mm) a8
WHAENK L ABEFEL A ALY, LAY
WA H s H SR EmEe, TH
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fEMNFEREEZTRE, ARERETELE . H
5 HEAT B AR I O 45 a1 B ot R e 1 S o s
EREM AR ZEZMERNBER T E
PRI k. ETABTEERAEA, HEBHEE
FHEIRIC RS £ SRR R RO 5 # K&
W E R F R AL A, HRABERTHREAE
DEMARESHNE, MEHREMGF & E W0
T o

WE AT Je i B I8 £ B A BOR SLE A BOR BT K
AAEERT. AREEE, BFEEESERE
FHERIREMEAA, A B A & PR R
WUk % 246 A SR R ARREE, R
LRETENEHRNERH G TER-—Fotn 2
B, mEABREREYD (B) FHEM0 B
ARG R A LB A7 LT R KB TIHEB R

(8) & F 4 F 4 hik i & 5 4 g AR Fr s R

REFIEMNREENNEES, HREZY
REMER, TEEREMIIRFL LR ELR
W, EFEmARERANAHEE, Hibk
0 A AR A A H R AT TR R B B
AETREENEL, BMlEEG 2 HALHF— R
B 57 AL A DUES B9 B DL RO T 24 B9 12 R L AT
FRGFAMARE, hRpEEPHREFERET
FHANMEARFT &, TR PR E A G H 5K
A, BARpAEDNRER YR ZEZFES
AWHHEELARTF R

(9) & i A 2 8 AR & 5 R

i Tl R AR A E T AR O T B R e bR
HERNIMERET R T KB AR A, K
TEMFRRE . AXTFETRMEFR K, &
R R B BOR B E SRR U B A
AR KT R B A R AR G R R
DLBCRE G B IE NS, AR R AR R BR
WhE, MEERTEHAERRRMBENFR
Ktat, BNaBITKEFNEWENR WL E

P

Mim4 8 RENEKN, FERMALMEE, Fit,
AR T e — T FE ARG 2R A, S
BMITHNKEE, 2B iiFwm. 280, L
ARV A R ALY AROR A, HP kA
MEALKMERAT S TRERES R, Btk
G5 0 R VT PR T M LAR e 56 7 T U 5 & s
A TR A By LG T A 0, R
ARG T E ., ik, B IBRES B %%,
BRBYR/—EHLERR, EEMAFELRE
B AAEBEME TR, B R A E A ke
BRAREAFRER, ZIRNERF KT 0 EF
2T 4 S v B K o R A L A BT AL O A
BRI ER. BREBAKSEERANHE, BE
A EMEH AR ENHNTFRETE.

(10) £ iR

ANEH L RFHFRLIEK, EEVEE

RERAW B RIEE RS, FHRER, Hta
A IR BT R AR A RS A B R

B S, TFRH AL B A R R UR R A A2 SEHL
TR R R ER . R IR R K M A DAL
FRORGEEEN T PWREDR, WUEDR
HEEE, EWRREEN B AT HE AL
R, GERACEREMLEAREEE. THE.
WiT g, Zo%MFA, B £ WG AR
AR, WA R R R R Y R D BT S,
HmEH R RERERFEHLEN T HELAE
KEA

KR W R TR B R B S AT L R
HAVREWRRR, B, FAEDREENEE
FREFOED R L E: KAEDFTLE, BR
KA, WRAE; QEWRER: BR. £HHA
A %M B AR A5 R A Yo F 3 R
R @2 ARG R: AWM TE, R,
AT, A M BRE IR BB R AR S R AL KK,
By R £ FTRL IR AR ) | BE AR 2038 S 0 B9
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R, Jh3t— 5 RRF A o £ W B RA R BOR .

1.2 Top3 LIEMRBIAERMBIE

1.21 MREESMRERKLIE RN A

MAEHSZFORE, KEFTEUHRENE
B, BARREFFERA, AR, EEMKT L,
RERI IS A LA AR 77 KB BEH A, 1R K
TR R ZURE IR, 2 BOKR B AR A S A 19 R
HuERH. KEFTROMRES, ¥ LTEME
HELE. B3, HEREF. BABEZEFHEN
FRE, BT AREFFRYNEE. REBEMER
R SRR, 3 R A IR A A R B R T AR B
B, AR AL AR P BT R A kPR A B
EHRRA

PG KA FE T R R Mk R EEE . BT
Jeik A LT PR LR T — R, (2
BT YRR BoR T A B A SRR, AL B R R AR
AR, AR, FEZRTREE, MERFEA
Wy, ASLEBOR B EH L ARA R TS
REIZHARTEGRE, FEFABIHEAT
KA, FERANEHEARE LR, HE P 4K
FHE N Rom AR R K, UELERERA, HHEA
BEHERBERUA) MR EZETALEH, #

x®1.21 “GEREESHRHERKGIEFIRE" TRARELE

KN RAFEN LT R BAF IR KB
AL PEREBAR . GKTE BB AR DR K R M
TR KL IR BAF T — € 8 Bt

AHH T — ARG KR, ZRARMRE
ST RN K G M ET R LR T HEE LA
TR, ARE A MR RS R A0 RN
BT, RSB ANEET =& RAR i f A&
WA . WA, AA AR A EA R, &
AR UNBR T EAEETENRIE, SAELAL
W HEA, RAREHAFERS

W& AR BARFF R R HR N . AT BT
Hit EMURXARERNRE, HREA R
FE IR PR 3P AT b R K A0 2R 7 T A R R Ao 4 R
HTZ, MK E A MR R TR KA TR S04 xR ok
WAERPURTHERETEERWNER, BA
W R A R o

“PREAMBERKLEFHEA" TR
RUEFZCHXWEEFHER MKk 121
Br o HE D43 BRI X, 62.32% it X ]
BETH LA, RARSHFELRFHBN TZA
W R, ZRE AT E R EE LA RIRA,
BARPEAZ I XH “WIHK” FTERMELTSE
1L, ERZEA “BHAUIIMA” FEEmdE+E
H—fF, RAXEEZARABENFARERE TH

PO REEFHER / X

Fs ER /X e B3 LAl WS8R RIS R
1 # 43 62.32% 3329 77.42
2 * 8 11.59% 1098 137.25
3 Bk T 6 8.70% 416 69.33
4 E 4 5.80% 263 65.75
5 s 3 4.35% 209 69.67
6 U K 3 4.35% 206 68.67
7 = 2 2.90% 135 67.50
8 A 2 2.90% 127 63.50
9 +EH 2 2.90% 116 58.00
10 B 2 2.90% 128 64.00




132

5 RS WESHNTR

FHRA, B XA AR S, AR T
TAEEFHER /X E, RRFER EHS
b, ROBR B R R R R X AT R A
REANTE,

KA MBI R AL E AT TR
KA F QR X EE = WM IR 1227
M ARFE BB XH” WXE” MR H
MK TEHUBRAREETE L. Tk “R
BB MR FE, A5 L 100 K ey HLAGH
LHEEREAAPEAE, MBAE, BINAF
Tl EE T AY, X—HRE-FBRE LR+
B K SF A A 5 R B R B 5L AR KR

KA MR R AL E IR TR

SR T E K M AR W 4 120 B
T, PE. £H, TREL, FHAPBREMS
HUER MR E S, EFPEE2E
B A HE R B, AR S PR,

Uk H R AL R BT TR
AT E EHLA R B AR 122 Fr R, B
HREEENM 2 SRS, NEAZE FHA
¥ RERERERLALER N ERN A, W
G, REBIAELE FHEAS. MEAZ, LRE
TIYASEEEMET AL lE SRR,

UK E AR AL R BT T
SR R B T B P E R R K
£ 123 7. PEE HIEOHIH B

F£1.22 “YRESHMEHERKGETHNE" TERRENGHZMIEXXNEE=HYIM
I53= s e pepvardtil WEIUR IS ISR
1 e A 9 13.04% 1064 118.22
2 AW I T A 5 7.25% 531 106.20
3 FE R 5 7.25% 301 78.20
4 Fe il A 5 7.25% 450 90.00
5 H A 3 4.35% 470 156.67
6 kv E R A 3 4.35% 253 84.33
7 LkBEELYAS 3 4.35% 163 54.00
8 &M A 2 2.90% 228 114.00
9 RN T AF 2 2.90% 169 84.50
10 BHHE T KF 2 2.90% 128 64.00
s . ..'i:.n Acmben
Soah loees
LBV (L ] ._-
@
Ty r -._.1I
|
‘ .T-.n.a-\,
Ghna Q—Q(.-:--r
B 1.2.1 “KESHRERKGIEGHNE" TEARENEEEESR / XENS{EMLE
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.Llrw Eolargasn- Werps

N Linsyw Tergd Madsyes
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.\-M'lﬂ Lirww Tinctrust

Harvgary Tochaol Link

E1.2.2 “RESHRERKCESRINAE" TRARNEEENENSIEMLE

®1.23 “REESMRERKGEFHNE" TEMARAIAFIES ZMEXNFEF~ HERSHX
Fs ExR / #X HES B3 EL &5 e 3Ll eS|
1 H# 2726 55.95% 2017.5
2 * 441 9.05% 2017.3
3 HE 423 8.68% 2017.5
4 178 370 7.59% 2017.4
5 # 204 4.19% 2017.4
6 EF 32 153 3.14% 2017.2
7 WA F| T 141 2.89% 2017.3
8 ha e 140 2.87% 2017.1
9 B 100 2.05% 2017.4
10 Ak 88 1.81% 2017.5

Sl X A E R/ K, L
FLf, TWER/ RS “FHEIE" Hh
2017 4,

“PREAMBERKLEFHEA" TEH
RAEF I AZC® X EEF Bk 1.24
IRt = SR 0 A A R AN o &
A MBI AR A B T LA, oA
LTHLIAIE 246, WA ZEEZERDN 7
+ LA “EH T H08 2017 4,

1.22 RETHEESINE
EEEMARA RS RL2HTEHHEREEZN A

BAARE R, RER MNP ORI EF S A,
BEAKRTLERHANERRER TR, FA
HEFRAXKEFHESTEZEARANYH, LR
EUHESHFENRHLE2RENERGEN,
PEMEEELESXARERAEFESRAEL A
HY %V

AT RAER M LHRENTEER W, BF
EAEEAEITEZERCCERAT 5 RABEL LT
i, BFEIGERMGREESL, BmMmEN &
BE AL B, TRHELAIER U TRE
GNP RIFENE, 2009 F 84T (£ S H
HMESRAARSLHTMHE) E. (RELRE
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x1.24 “KREESMRERKGCEFHRE" TREMFEIETMHS OIS NEEF NS

Fs i3 FES % ME 8L I35 [ ie 3Ll S5%2%)i k=S
1 WA F 280 23.53% 2017.8
2 o E A i 273 22.94% 2017.5
3 K F 96 8.07% 2017.7
4 LK 81 6.81% 2017.5
5 B E A A F 75 6.30% 2017.8
6 = T HAE K 71 5.97% 2017.2
7 s RIE Tk K 70 5.88% 2017.5
8 LHEIRE 69 5.80% 2017.9
9 LkWRLYEAF 59 4.96% 2017.3
10 REKRF 59 4.96% 2017.3

EHAERAE) U (R TARER N EES KR
BAENHRE) . (ABEEAE LHENRE) B,
FHN TR TR ERN, HEA D
A S AE R A TR A, £ AL AR
FEFHUEFREL L, (KXTABELMLTER
Sok kBRI E) B AR EL LB
W E A, URKUEARKEENHK,
Pl AR F L H X, FIFHET AEE AR A
M X By, AR SEIE T AN R R E N
SBER ik, REPIPHNERRR T # R4
HEY AT S AT A % B DL RCR R B ROK T e 9 A AE
KR Fadk bk, W T ATk 0 A R A i
BLJ7 % . AKX NG 8y 7 F DA R A T FF Sk kAT
EER AT E,

B AT B B R R T AR R £ i
KEBW YA, EETCALZFHEKEEER
A A ABAETh ik B S E AR I L AL AR
REAATLBEE, RRAESHE, WHXRTE
7 AT R A EAETT S

%125 BRI RWAFZ OB XN EE
P EREM X, 7AW ] T R
SR, xERHLE L, HMERSZEHR
TN £, U6 E AR 7 AR AW HF R

B, REAXFTEROR XHRMAER D, HEZ6
. EFEFHERIMEAEREF(LEL23),
ENERMELEAEF) ZHEE, EENERZ
RN

£ 126 ZZTRFARMEFZ OB XN EER
P, B XL E L ETE, R
EEENAE AENE (LEL124) FTUEH,
Chinese Acad Sci 5 NOAA . Columbia Univ, Natl
Ctr Atmospher Res % 9 ML Al & H &1 x &, H
X 10 A AL 2 18] By A TE AR B .

EHIZCRXHE RS L, #E
HL%E5, SHAZLINXEMAL NG ZE (L
£ 1.27) ; ¥ EFBFRAETZ OB ST AL HE
41 (Lk 1.28) .

WL LAY, XEAE “AEZNE ESHR
AR EARALT 2%, MEMEMEREEE
TIH A1, 189 B A ¥ I £ 2 T0R oo Z AL &
46 T AT SR WY 3 6r, B4k S0 Ok 3 AT A B AR K A
TR

1.23 BSRUMKSBEH BRI &5 N A
i Tl JE AR A E T KR O T B R i b
HERIMERET R T KB AR A, K
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*1.25 “SRETUSESHE TREARMGPZROEXNEE~LHER /X

Fs Ez / #X IIEXE B3l ELEUN WESURELE] RIS BUR
1 USA 847 60.50% 190 153 62.61% 22450
2 UK 455 32.50% 108 554 35.74% 23858
3 Australia 311 22.21% 76 281 25.12% 245.28
4 Germany 299 21.36% 75125 24.74% 251.25
5 France 252 18.00% 60 795 20.02% 241.25
6 China 224 16.00% 50343 16.58% 224.75
7 Canada 217 15.50% 54 853 18.06% 252.78
8 Netherlands 207 14.79% 53571 17.64% 258.80
9 Switzerland 177 12.64% 46 432 15.29% 262.33
10 Sweden 143 10.21% 36 842 12.13% 257.64

#1.26 “SEEUSETHE" TRARBNGPROICAOEE B

Fs s N8 3 B3 ELH W5 3R WEIBTUREEH RIS IR
1 Chinese Acad Sci 100 7.14% 22942 7.55% 229.42
2 NOAA 93 6.64% 19773 6.51% 212.61
3 Columbia Univ 80 5.71% 20 041 6.60% 250.51
4 Natl Ctr Atmospher Res 71 5.07% 16 546 5.45% 233.04
5 NASA 71 5.07% 15 969 5.26% 224.92
6 Univ Maryland 69 4.93% 18 395 6.06% 266.59
7 Univ Washington 64 4.57% 16 506 5.43% 257.91
8 Univ Exeter 63 4.50% 14 846 4.89% 235.65
9 Univ Calif Berkeley 62 4.43% 14 244 4.69% 229.74
10 Univ Colorado 61 4.36% 15725 5.18% 257.79

7 : NOAA % 7= National Oceanic and Atmospheric Administration US Department of Commerce; NASA % 7 National
Aeronautics and Space Administration,,

Ui Eniar

[F2 Syt

Chinana Acad 5o U Sakads

E1.2.3 “SEZTWSESHE TREARMNEEEER/ E1.24 “SRECSESHE" TRARMEGEENN
WX EIERE ERE/EMLE
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®1.2.7 “SEZUSESHE TEMARERES OEXNEE~HERSMBEX
FS ER /#X I AW Y&t &5 1 Cie L) NS )iit] ke
1 USA 997 25.02% 2014.8
2 UK 530 13.30% 2014.9
3 Germany 377 9.46% 2014.9
4 Australia 365 9.16% 2015.0
5 China 343 8.61% 2015.3
6 France 287 7.20% 2014.9
7 Canada 261 6.55% 2015.0
8 Netherlands 256 6.42% 2015.1
9 Switzerland 220 5.52% 2015.0
10 Spain 181 4.54% 2015.1
*1.2.8 “SELHUSESHE TEMARNEFIES OIS XNEE~HE
Fs G 185 1#ZIE3EL 85 [#Z e ST EL Y s F
1 Chinese Acad Sci 110 11.98% 2015.1
2 Univ Calif Berkeley 91 9.91% 2014.8
3 Stanford Univ 87 9.48% 2015.1
4 Univ Washington 87 9.48% 2015.4
5 Univ Oxford 86 9.37% 2015.5
6 Univ Colorado 82 8.93% 2015.1
7 Columbia Univ 81 8.82% 2015.1
8 NOAA 81 8.82% 20145
9 Univ Maryland 72 7.84% 2015.2
10 Harvard Univ 71 7.73% 2015.5

TEEWRIRRSE . ESTIRTRMEFHKL, K
JE A B BAR B E B ST R U RLR AL
AR R T R T 2 REARRE R R K
DLBCRE G B IE NS, AR A AR R B
WihE, MEEHTEHARERRRMBUENFR
ey, ella@BdKEFHEDBNRWHEELE
x4 e RENEN, TERBALER, Hit,
AR T e — T FE ARG 2R A, S
MITHNKEE, LK oHol . L
ARV A A R Ay KR A, EP A
MEXRERAT S TREKREL W HE, Bt

G5 0 R VTR T AR W e 6 7 T AR 5 & s
7 A TR A 0 LA Fe i A 0, R
ARG %, Wik, B IBRES B %%,
BURE—EMBERR, ERMAFERAER .
A RARE A R H AT R B R Rk B
REAFEER, ZARNETEFTT W EFAEL
% e B A B R A BT ALE Bk A B M
ey ek, BREBASEERRNME, BEE/
A K B AR T R T

WX BB AR BEA RS G RAT FF
TR I AZ ST R R R AL, Z AT SRR T A i
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X E MBIk E K 9400k (LKLL))
B, AR ETEFTHRE A FE ., FoH it
B, E¥dERKRNZCE X G 2T X
64.71%, B ¥4 5] 40k 92.45 %k, EARST ML (L
%(129); HHw., 28, PEMETEEZTLE
YAy B, T o [ AR AT B A OB B A LA K

A (WE125) , £F WM T E, HinHE
37 4 2 ( Natl Univ Singapore ) . % 4 & % ( Donghua
Univ) . Z b4kl & % (Northeast Forestry Univ)
RO XK RBEEN=Z M, BRI AA
= L Ey LA U] 2 ¥ FE 3 T K % ( Nanyang Technol
Univ) . % 4 A% (Donghua Univ) . F ¥z i@

*1.29 “SRHKSBMENOFEENA" TEARMEFRIEXNEZ~HESR / X

Fs Ex / #X ZIIE I EL B3 ELH W3R RIS IR
1 China 11 64.71% 1017 92.45
2 Singapore 4 23.53% 448 112.00
3 USA 3 17.65% 212 70.67
4 Saudi Arabia 1 5.88% 84 84.00
5 Japan 1 5.88% 58 58.00

*1.2.10 “SRHKSBEMHOEEENA" TEARING PR OIE XA EE~HE

FS it AN 3°E - G 34 4] WEIBR RIS IR
1 Natl Univ Singapore 3 17.65% 206 68.67
2 Donghua Univ 2 11.76% 363 181.50
3 Northeast Forestry Univ 2 11.76% 172 86.00
4 Nanyang Technol Univ 1 5.88% 242 242.00
5 Shanghai Jiao Tong Univ 1 5.88% 100 100.00
6 King Abdullah Univ Sci & Technol 1 5.88% 84 84.00
7 Kraton Polymers LLC 1 5.88% 84 84.00
8 Univ Akron 1 5.88% 75 75.00
9 China Univ Petr 1 5.88% 72 72.00
10 Natl Engn & Technol Res Ctr Wood Based Resources 1 5.88% 70 70.00

LEE,
e Ll
Sauch frabin
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]
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4 2 ( Shanghai Jiao Tong Univ) ( I.% 1.2.10) ;
= E AR E A\ T LA &, R A Natl Univ
Singapore. King Abdullah Univ Sci & Technol.
Kraton Polymers LLC = Z L3471 & 1E#F & (1L
K126) .

M FIAZ S 1 SCHY AT+ B K B3 X X H w AL
HLkAE, PE. EE. k. mEAEERZ
FRU R EERE, FAETPENFRIAE
Ao EET oM (K 1211 k% 1.212)

ZEpR®, REEGR MK BEHAEHES
B R B R AL T A AL, (22K AFEKD,

Hﬂhml

FEDUAR B A K AL R B A TR RN, W SR
AR B G AT 8y A KR o

2 IEFEKAE

21 Top10 IREAXABRZEESE

PR AT B 4 BT A4 B9 Top 10 T4 78 & wT ok 1L
K211, WA RTHEMEIR AEBFITE,
WHEAFIE, 2RRFEIH, HERFIHEUK
BRIMFEIR6NFRTH, Ed, ETEFTLW
JHH 2013 £ E 2018 F N R F RO F A AT E N

Wemign Pobpmers LLC

.IJ'-IM

.MWP‘H

Kt Engn B Technol R Cr Wiood Banad Rasoumsy

E1.2.6 “SYWHKOIBHRNFESNAE" TRAREEEIIENSIEME

x1.211 “SHHKODBHHENEISESNA" TREARMNETES OIS XNEE~LESR / #K
Fs EZR/#X 185 [#ZI eS8 85 [#Z e S EL s |
1 China 918 66.96% 2017.5
2 USA 115 8.39% 2017.5
3 Singapore 57 4.16% 2016.9
4 Canada 48 3.50% 2017.8
5 India 46 3.36% 2017.6
6 Japan 38 2.77% 2017.2
7 South Korea 36 2.63% 2017.1
8 Saudi Arabia 31 2.26% 2016.8
9 Australia 30 2.19% 2016.9
10 UK 26 1.90% 2017.5
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®1.212 “SHHKSBEHRNEESNA" TRARNEPES O XEZ= TG

Fs s 5 118 3E &5 118 L) S as)iElkeS
1 Chinese Acad Sci 116 24.89% 2017.3
2 Donghua Univ 66 14.16% 2016.9
3 Univ Chinese Acad Sci 46 9.87% 2017.3
4 South China Univ Technol 40 8.58% 2017.7
5 Hubei Univ 31 6.65% 2017.3
6 Harbin Inst Technol 30 6.44% 2017.5
7 Natl Univ Singapore 30 6.44% 2016.3
8 Jiangsu Univ 30 6.44% 2017.9
9 Soochow Univ 27 5.79% 2017.5
10 Zhejiang Univ 26 5.58% 2017.0

®2.1.1 MRS Top 10 TRRF ARG

Fs TEFEEIE RNHE S5|FE FIIH 5151 SERNTFFE
1 SHAWE L ETFTEEE 1119 1170 1.05 2016.6
2 F T KA TR WG G5 B A A T B A A 117 92 0.79 2016.7
3 PRI K AR LA R 1000 5022 5.02 2015.5
4 BaBEME T ZFK 47 158 3.36 2014.4
5 B R AR A 744 5376 7.23 2015.8
6 U B R A A R R 1258 8690 6.91 2015.5
7 ¥ P PRI ST AR B A 1301 3103 2.39 2016.1
8 B VR M BT A A B R vE A B A 1000 17 494 17.49 2012.9
9 S 4 5 3D HTEI A 3147 12 351 3.92 2016.4
10 £ 4 i kIR B AL BOR 1000 19 943 19.94 2012.8

*2.1.2 R Top 10 TRARMENEFRZOEFAFE

Fs TEFEBIE 20134%F 2014%F 20154 20164 20175 20184
1 SEAMELETEBE 32 72 111 200 235 444
2 F T3 KA 2B W & A A 7E T LA 2 4 16 23 32 40
3 TR K AR AR 51 61 60 118 252 305
4 BaBEMEE T ZFK 2 1 2 10 5 7
5 B LR AT MEBA 53 51 84 152 139 206
6 R AT R K 190 213 198 270 217 170
7 WP IRE SAR AL A 132 138 158 240 293 340
8 B IR M BOR A Bt R v AR I R 82 93 98 122 99 140
9 44t 3D T A 99 155 379 559 863 1008

10 & RRE TR L BOR 134 144 100 95 65 27
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* 212,

(1) ZHAMELEFTLBE

HERKE LT L5 HE NG A E D
B, R LETETE, TREALHE, 2
F-ERrMHE. I -AVGTEREE. SR
(£ -K) FLEHENE, #RE - BEBEXR
TERGHATEETEBR L, b, BFERXRESH
RWELEFEBEHK K,

HBRLBECERRBENESGL . LFBE I
AW E, FETENEANGEEE KA/ R
Mo ZEAME BB EERR N ANE &
WEEANT L. AR - ARRAEEER
A, R -BABAEDBRERAEGEAR, HE—4
BRAGBEFNENTRXAE ST ENLE, F
MBS MRt E - HT AT, HEXEH
At B 35 B ARELRE, & Fl% b 2013 4
ty 32 1 L FHE] 2018 4E 1y 444 T, ERERFHRA,
B EBARZ N — T Yy 2R S R e R
E4E-HIMEATEALEEET, 2. HEX
BEEREERA, Ao, FREEEE, TS
WG EEREE - RHEERABALEER,

REESBARWELETLEBEFEHRZ &
B — ARG kA&, REHAD, B, $tz
TR R 7T Rt o F AR LR M. &
REGMTELEIRHEFNERBEERRA T, &
B, B, FHRANGRIHKEGBE KUK
S5REMERRFTERENEL,

(2) A Fi5 KA B G A0 E 7 W A

AHWENEN—Medm LM AR XA LR
PEALT ST R I E A R, R — R BRI
WA AR, BT P A K REE T R
P, Nk EEMT KB, BAENEAFE
MR BRAEREERAUTIUMN: OEHEEEMHRE
AT %5 @M B AR5 o 0 3 BF A AL A5 OF
AL AR B x4 A A By PR ARV A SEAT TRk ot
#; ORI, FFHMUE DN ERARE,

MTTIRAT e f s LGB A, ML TGN
RAEEAR, BAEWHATUEERETAE,
THREEMBNINEERTYL, AAREFTE. &
FEk. MARE . RZREREAERS, B
BWRAFTIw, Kb, EHGMEFRLFTAEEDL
o BARAAR S 4 W R AL FE 0T AR AR R BE 5K R
RfaE R, B2, EWHHE SRR
oo AP R T AL B RUR LI H R R T R AL
H I F o — FF A R AL AR (R et A
AELFHENESMEMER, HEE” & EANE
b, 8 Gl 48 R A K 2 Rk RO SR ROR

(3) TR KA AR

YR A RHAE E D K — % F B R 4 1~100 nm
TEEM R, HRERBEMT. NKFLE, 41K
BB AR L 9ok R E B A & R A A RR TE
M, EELTRRRELETHEAE KRS,
RAFTFEEAAM BT LR, ZFREERE
FUTHw: OFKGE MR, RHEET
MAGRAR, AT R EERSTRRAE
BB FT RN Q= URMALKMH, A TR
FRAHHCO, EXMNO, FHFA KB LA
T R#EAK CO,. N, Frik; @K KT F 344 1
MR, R TERALEE; @AKCELRE AR,
AT RA2ERANL, FHWANE; QR BALL KM
¥, ATRAEFAF, FROMBMFXEZAHE:
LR B AR, AR EUME, TELE
AP RERAME., BEHENKEEGMB. &
BHEE M. BT REMME. B RELH
e,

R 2R 20 K AR A AR T AR ] 1 I A o R ]
AL, &K EEH AR+ £ AL s 4ok
BORL B R A & 2 &Mk RAEA R B BRI %,
RALFHAME R, WACEFRTMEER, NA
BRARWBEAGEETEE. FILER, WhE,
REHFBZIBE - WAL GEAR, REHK
PR SCHEAE R LUSh R Hmim R TR B AR BUR AL
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EHREFNHEAEEE L,

(4) BREMHETZLTLR

JERBEHA Z AT ALERSE, FEHT
TWFKEEAA, TBOTALE, B AL
B, KRN E, BHELIBEEAERN R EET
EM BT Z, RKREL;EBRAL R EFRTHEE
ZEPEGHEEMAHRELAETL. Boru Tz
B R P& TR G .

JEA R R . REHATEMIE. BOR. gRf
BYRBEBERFRORENEAM AR EF T E
BA — W BOR S fr P e B, B R, R
JE. BmBFERAIRM RS EEETE AT EF, K
72 A T3 A3 Al ok 3 AR HE B 0 R B
W, HEFRETFHE. BEFURKE., SF K.
KPETREMESEN TR MEEZE, JKH
MHREAEFA, HHAREFEERNEA, KKK
REME L RFEHR, HELZEN A, WA, THE
AERARKM, KABFMEN LB RN A%
JTRE T S, MR A B TR A R AL S5 A iR
WM T ENAREZRSFEEN, RAYTIEF
JEAT BB & B B 2 —

JEAHA A : KR | BAREIT L4 o R
REEFW, HNETRSGELAFOLER Y FE
e, MEHRMLER TR, ik, BEAEH A&
ITZWFRFMA R R, BRRERA TN,
HRAERRMBEA, R B & BN FFE LT
RATEAE B EdE . H— B e, RIEA
A, REES B RAAAFHXHT. &’
HEERE, EHABERE T B0 BAFEN
P OWRE, MR EHBEARRE,

i B 7 P - i S 2 QEIDEE e &
KBHE R B ENTHRA, BERAERB L
BHEEHRAMELLRE TRESRE X, Al
HLEMR | E S M)E (CMFICUF) + RiB& B4 T
b, FEH AR AT K B R AT B R R R AR B AR
4o CMFICUF 2 T & Am N B B | . R 8 | A

AR E G AT RIRLERBFEHAKR, B
AHKRBHEER 0, BRERAERE, B
BESHERMBERA, BRFHEE, ZHE
A H ER R REE RO 8 AR AL
I 5 B A LR K R T B K O T B AR B A
B, (T BT At AR i A2 B R B R K
W 5 B

(5) Ba b RATHREA

RATMAETMAF, 7 6L 100% 1K
o RATMWARRREC WAL LHE, AM
FUHEBHTHEEREULE, EHEEREEEX
ARAZ AT B EFERE, ERATMREE £
H, RE-NFHE/IMTEER S A HREEN
WA, XRILHRENER, KRETHEERH
TR, W REF B oA fox A b6 B R,
ERAIEGEFFONLAS R, —F @, TEH
AERBENATEREANGHSRET Z#; 7
—FH, AIERBRWER, KHAHDRAH
BRETELF AT ERE R, B K
SFMARBE" . ATERIRATRBERT —
Fh AR AU B RS, BT, HA—FRRE A A
REFIBEA, FRTFWE/E RN T %, TU
PAHEELATEENFLERAFRAELLE —A
AR, TN & Rey = A REH ERKIE, AT
HRBEW-ATMERN, BEILZTEXAXE, A
ITEEAFEAFUTENNTRERRS T, A
i, FRAALFHRGER S LA BIEEE
¥, WK E “RAFRMERMAE" AR E AT,

FEANTERT, Eh. HiE. HFH—F T,
AL ITH B AT ALY & s R A TR TR
T HA,

(6) #a b m A F F A

MR I AP T B AR, M
HEMYELRER. BFEMHALEE, XLEE
DL#I k. MR, WEEER., BEE
TSR GFETEFEZ T, BEENF A
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R — W T R A A R o R S 3
M AR, B TRF AT A REMT
TFRIFEER L, HE — BT R0 A B
BRI

B AT, ¥ Ak SR A A R SO T Y A A
FEHERFTMARE: BRAYEIA. BRHRE
A, BERERERA, BREZETA, EiriF
MR AG HEZRTA,

AR B RERZE AW, BWF AT,
REEFRIE L RN EN K f 43 20 12 kW,
2007 FHEW L ENEEWN =1, JFRAMNA
BHEKR, BEGSVELEWAER, BEERE
REZENRARCZENRATHENEY, b7 EHF
2 & Ol A

(7) ¥ BR300 A

T BRI SLAR LN 5 AR 38 TR R g IR
HAT MR EEA, BFTEM M., KTH
WA, KEHERFAT, KTHER. BRFAT.
AKT#HHRAMF &, BEANFE. FEEeHAN
EF g AL RERARABIEE M 4%, LR
LB R A E IR, SIEERELE
I o 3 FRBE SLAR I AR & e K ok g v B
KR REZ —,

B RT, PR AL M SR AT B R e E
BEHR T A E: L EEREFEIENIN G % 550
FIEE . LR, ST R R R A B D
A, ek, ARl PRkt R AL RO
2, B, o5 E &,

YA EBR B A A IR R oy 2 2R
R, REMTET EREREAEENI M
X, KZKXEF, OHNEFRFHFX, WEFEER
R d, %6 4R EE R ETIF LR
WL 26T 98 2 il R LRI B R £ E X
J&T 1 o

(18) £ IR M B o & 4 B R VAR I B K

MAERESSHHEEIN TN, RIREESRM

EYRRZHE I, ERRREEBRZL2NEERN
&, RIRMBOEE M RERN — AR AR
Bl e e, AENENRREERETHTFA
WERARK AR, ook B R ek, FAF
SRy HHEALE, ERETERLEMASTZ, #
B HFRAENEFEZE RS, B ERELEE
AFEHRMNEA, FRESTELRE RN A
FUHIRHEFER, WARGRESRHBE XL,

(9) LF4H 3D ATEHHA

3D T AR Z U B FAE A S Hab, 7w
FTTEEAK, NEEIE, AT ERE — A Pt & A
A, TUMEEFFTFEORR., FE£E3D T
Bk A b2 DL A AR N R AT Bk, &
HIDTHEAEH RN FE MR LM, B 3D
FTEFROAR PR 4T 0 8 2 X LN AT Stk B My, — AR 8
KRG, W DLEI AR E UG AR, B L E
e — LR A LM, AT, AEEIDITH
WEERATHEGRTFRG LR, FHETFT
B, BHREAMRE, AMRENEEHXES R
MW — Al ) T 8 DA R T B SE I AT R
WMBEERGRELETENNA T M, KAELEE
KHIATITE, L5 414 0937 7 B B W 7 4 % 4
R MR SR AR NS, RS
Wz Mg, AEEIDITHRANKES
A#IHE

(10) A 4 i IR % (LB A

W, B, RRAREMEREFTEEL, AL
R LA AT R HREIORE AL, E AR
AL HY 8RR VR A KA S R R MR R R T R AR
FIAFERBNERRBERA, £WAREELE
BIRWFR T EHEEMRM, BRRTHRER LT
BENEZETHEFERRZ —,

AR RIRENEERAA LM FE, WHE
HORMFEEERASE DR IREA N KR,
HZRGER NP R A RERE Y BERRE (K
RERAE R ) | WA (B, FE. T
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B, HwmE) MASKE (AR, WK
BR) Fo EMFAHMEES, FLERTARKX
A A A R WAV B R R, R A R
il IR 5 10 R R BOR AR SE R M e 5 I 7 T AT A AR I
SR Bk, FTRAEF . &R £ R AR
TR, W EMFARBG LK R, 245 FHL
— B WIZ ORI EEFT R

2.2 Top3 IREAXKHEIGE ST

221 ZEARMELIFETHREE

EEGRAFAEAREM, A6, ZNAK
EVTRFME, ERWE, KFEMENBEAIRFE
FRMER | BREFE R RATRRE, #UEHK.
By, KROEMIE L LEFTREEEA, HHk, %
BANELETRBEULARNET £, LA SHEA
WELETRG AL R EE DA T2 BRI
SAEFR. k. AU EALERE SR, B
fo I Ffe - AR (FHBEMEA . £k,
PORMB. EMR-FT WFELAMR) KRB AR
A EEEERENKRSRERML (B K.
KM, FBFE) . WFBE-HED B
RS-

HILEKR, RELEBREFIRELE, L

WNELAMRLIIWF, ZHAMELETEBEE
AW 0%, Wk 221 fi®, ¥054F Kkt 1119 5
TEANTFTLEEEEEIANZCEF T, RELA
Jr & & ik 998 W, o ArA AT & A1 73.16%., H
KN BARFuehE, AFFELH Y 40 Tf 33 7, £
EZBAMELEFT LB ELALERE T H AR,
FEERFER,

MBI Ak EE (LK 221), KEXAR
A B A H 086, TIKFTEE, HALELAE
R, 2BAMELEFTREEEHARCNTIERD,
WHAR, BmAT%; NEFAHEXERE (L
F221), ¥E5 A XKERE, MRES
HU K AEREAZRAGEXR; AEFRNE LA,
FEORERXFEREANETEEF TR LAEL
B, BEMBHEEERRLERA, MREEFT
o — EWER A B A & ERHA IR R — &
BERENFR, RABR -G BERKAK L%
EFRERARA, MHREMLTHREN K. v
BmERRRE, TAEAE EZRRFR, X£T
Bk, TRAE - KB ENERX —RHEE
ARG & &K R HAELAT

MR+ Az A = A& (LK 222),
BHRENA, EAHLHANE, REFLHAMN
FAEFTLEEERATHMERHETRA, H4

F2.2.1 “SERAMRLESHMEE” TREFRMEFZOEFNEEZ~HER /X

G EIETIN WEIUREEE  RIHWSIBOR

FS Ex /X e (4]l
1 China 998 89.19%
2 Japan 40 3.57%
3 South Korea 33 2.95%
4 USA 16 1.43%
5 Taiwan of China 9 0.80%
6 Canada 6 0.54%
7 Russia 6 0.54%
8 Belgium 2 0.18%
9 Australia 2 0.18%

856 73.16% 0.86
186 15.90% 4.65
22 1.88% 0.67
41 3.50% 2.56
0 0.00% 0.00

5 0.43% 0.83

0 0.00% 0.00
48 4.10% 24.00
24 2.05% 12.00
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3

% LW NI TR B kA R AE (GSIY ),
FEHRTEMR AL EBE RS, LEBEELH
WRFL; HLE2, S5NRBERENREA
R /A F (CDSL) #niL 7 £ & 4 T 82 8 808 R A
d (JSSB) , EEMNE LIEMBE AW E 7 A
B R, H4% 3. 408F H¥E T K¥ (UNQT)
AR K¥ (UYAG) , EFRATFELFH
10540 73, ZTEAHRE N A T35 UK

ELB-AIMR ST RERNBRBAR £W K-
MR ABRETA

K222 BrAER LA AREE” HEHRE
R HI R AR R, A R, X
ERARMELETRBENF - ¥ - AR
AZE, AFEREREEF TUF - £NKEBE
PR T R R R TE R, A Z kT — 1K
B ARGHREWAH HiF—RET, HRELL

®222 “‘SRAMRLESHMEE" TREFARMAPRZOEHNER~ETIE

Fs AL AR E %44l [EIETON WS SR ELHI RIS SR
1 JSGY 21 1.88% 21 1.79% 1.00
2 CDSL 1 0.98% 8 0.68% 0.73
3 UNQT 10 0.89% 4 0.34% 0.40
4 UYAG 7 0.63% 14 1.20% 2.00
5 JSsB 7 0.63% 0 0.00% 0.00
6 SHGI 6 0.54% 6 0.51% 1.00
7 HSFH 6 0.54% 2 0.17% 0.33
8 Z7sQ 6 0.54% 0 0.00% 0.00
9 CAGS 5 0.45% 14 1.20% 2.80
10 UYHD 5 0.45% 14 1.20% 2.80

7 : JSGY % & Jiangsu Gaiya Environmental Sci. & Techno.; CDSL % 7= Chengdu Shengling Biotechnology Co., Ltd.; UNQT % 7=
Univ. Qingdao Technological; UYAG # 7= Hunan Agricultural University; JSSB 3 7~ Jiangsu Shibang Bioengineering Technology;
SHGI %7~ Shanghai Geotechnical Investigation; HSFH % 7= Hanshan Fenghua Supply &Marketing Co., Ltd.; ZZSQ % =
Zhengzhou Souqu Information Technology; CAGS # 7~ Shandong Academy of Agricultural Sciences Agri-food Institute; UYHD %
7~ Univ. North China Electric Power,
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ATt FLEBEATY, TEETPELEBER
HREETRARMBETL, REFRELEEL
GRASE ST 2 Rk S AN R N &4 A

222 BERSUSEESFAEAR

W AR K I A AR P Y T A R R, B4
B, WORRE. BEFEER. BERZHAER
B%, F R IRL A E KR
WHERHTE AU EEEN R EE, HEEH
AT o AHUREE . Rk ffuFae, BHFEEAER
BEKR., IRHEAH. REFFERHE, B2
A RREER AR AFELR, KREEHIE. A
BHREMNEERTEZ —,

WAEE T H A IRE (IRENA) K AT
RIE (2014 48 F ), EIrmy R ZEH
AT RN RAWEA, HEAEE (TRL) K2
9% (W W EAT W B ) 5 B Fr# % f TRL &
7~8 & (AP FENEJIIM RN ) 5 ERRER
it TRL 3% 6~7 & ( TAEMFNEERMKXN ) ; B
FRif 2 A TRL 3k 5~6 & (Ll X&) ; EiF
ERBEHA G Z8 TRL K 4~5 % (LB EH AR
IEHE) o

WA P OISR T, B PR AR 7 A R AL

MEIK 2500 2 K; BIFEEABREENKAD Z
P THRNBESE, T BEEEAZ LS
% o AT E PR AR SR R BE AR G BRI B
AR A E BT AR, RATRE B4 "R igHFRE"
5 gy ottal e f B KylE, @
THITRNREBTWHRAKE, I iiFa ™
WRFE, A KA G IT R AR T R AR AR
By B TR PR B

HEAEEEA, HEEEELH 750 12 KW,
o R R 700 12 KW, 3B Z B2 K 20 12 KW,
T N 1012 kW, 2 2 58 1012 KW, #47 F f 1t
REVHEREE., B, BORE. e, RER
Fw iR 2 A A AR E Y R A B T 20 12 kW,
22007 FRE N B RNWEEN =M, TR E
HE X,

*223% “HBERBREAFAAHER” BZQ
FAWMEEFHER I BK, KEEROEFAAF
ErHAE -, 5HAF -WHRZELK, €7,
REAFEZAW T AU BHEMNTERERD
Wy, WEIB LA L 1.21%, SH4% —WEEH
FONEZ B B A T VB 3 E AR AT B R A
HARD NS ER, EELFGZH, AT
B, REEZAEWEAKTFRAERS N &

*2.23 "BFRESRGEEFIBEEA" TRFRMGPRZOSTHNEE~HER / X

Fs Ex / #X RIFE KRIFELLHI E]E GElE G Rl el
1 Japan 233 18.52% 1330 15.30% 571
2 China 202 16.06% 105 1.21% 0.52
3 South Korea 199 15.82% 116 1.33% 0.58
4 USA 164 13.04% 2517 28.96% 15.35
5 UK 104 8.27% 1761 20.26% 16.93
6 Germany 88 7.00% 1089 12.53% 12.38
7 France 45 3.58% 266 3.06% 5.91
8 Norway 43 3.42% 419 4.82% 9.74
9 Ireland 20 1.59% 272 3.13% 13.60
10 Sweden 20 1.59% 87 1.00% 4.35
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bR : WESEH TR

FHREREAAABEA” TREF LG EREN A
ER & E (LE223) &M, FHwol 44
FAWEE. XEFEEHMHNERFESEX
Z, MAERGXEHFESIEX R,

R 224 AN EMEEFHAA, EFHA
# = 8y HLM 4 B A . GENE (116) . SIEI (48) #n
RORO (29) , E1¥ A EWHA, &EH “Wuxi
Jintianyang Laser Electronic Co., Ltd.” #L44 # % %
8L, {22 % Aty 5l B A5, £u 10 F & D
0y, F 224 % H T ZIT KA EE AN I b

WG E, WUE B ZI R A A A S
A b 1] 2 ] B R B fE R AR E, R GENE A+
CONV HFE & 1Ex &, WX H XA 8% Fl 4 5] %
B AL R AT o UL AT R — O B A
HME R, M ERRR A, TRt FRARK
[E] A2 X — 4R R BT RE ) o

2.2.3 BWHEEBIRHEYRERSERE AR
MAERRBENARNAR, BHEHANTENE
o ik 7 B R K S BRI K, e A

®224 “BEESVGEFIARA” TRARMETZOEFNEE~LHINE

FS A RFE RIFELLHI oG] WEIEELB]  FIOWSIE FIHEIE
1 GENE 116 9.22% 2442 28.10% 21.05 21.05
2 SIEI 48 3.82% 766 8.81% 15.96 15.96
3 RORO 29 2.31% 161 1.85% 5.55 5.55
4 SMSsU 28 2.23% 28 0.32% 1.00 1.00
5 DEWO 25 1.99% 6 0.07% 0.24 0.24
6 CONV 22 1.75% 806 9.28% 36.64 36.64
7 CATE 21 1.67% 57 0.66% 271 271
8 JLEC 20 1.59% 5 0.06% 0.25 0.25
9 OPEN 19 1.51% 283 3.26% 14.89 14.89
10 NIDE 19 1.51% 118 1.36% 6.21 6.21

7¥: GENE 5% 7= General Electric Company; SIEI % 7= Siemens Aktiengesellschaft; RORO % 7= Rolls Royce Holdings PLC; SMSU %
7~ SAMSUNG Heavy Industries Ltd.; DEWO 3% 7= Daewoo Shipbuilding & Marine Engineering Co., Ltd.; CONV % 7= Converteam
Technology Ltd.; CATE %7 Caterpillar Inc.; JLEC %7~ Wuxi Jintianyang Laser Electronic Co., Ltd.; OPEN %7~ Openhydro

Group Ltd.; NIDE 5% 7= NEC Corporation,
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St ok Mg, AT FMIHAE, REEF
BEBAT B, DWEH AR, RANEENGESE
KB TRIFEBORMAE D B IR M BOR 4
HEFRERLLRENEER, RREBRMAENET
5 M BT B 2 A o AT P E AR A A

BIR M B RS E R R T b
BHARBRMER RN R AR ., B4 RIR
HERMAEDORN EFEXTHEERSEELA
LeMELNTE (ERMANFRLE XM E
GB4789) , X &k A EH U E NS, Hik
REWMEAMENBN G “SArE” , BHAREN
RAERMAE T ., R, EREoEBEEME
EHEEARMEEK, TEEA. RNBEKE
R, Rl TRRG A K e 7k R Al 2 E
PEBCE A A A, T TV B OR R SR M A A A
(VBNC) Lkl 2|, 1 VBNC fi & 4% & E 1
FUHTHURAENE., FE B P REEHE, AT
R AN, AR MR R R A A T A
0 e e N T I s |
WEX, Ak, FAAERBE. 5@E. FENEK
7 W P AR I AR A AT

MEFRIE Bk E, B ATy e A ik Tk
W, REETEWNEA, MARERTERH

AT B A, B A A BOR R TR A AT
Z R BEAN T, NAFEFRKRE, £ A
NFERSMZXE, HARZFE. 8 AFgE( N
%225) , MREZVRBBEFEETRKHERE .
B RERAERN, FERTERLALKT,
Rt HFLAR, BFHFB O ZEFTE S
hH

LRMEIREREAM K RNR ELS EE4
5 45 45 A0 N B AR B A AR e S AN A SR AR T
AT . AT FHEERE, REEMEREES
W ER, RN AR AR E R
W R L HARREEBRMAE D TR AT,
TRy A T SR A M B AR R KK EE
Wy K T

£ 2257 T “BIRMEIURE FE AT
R BeHEMWEEFHE, L xEAT 4917,
HA% 1, PEAFI21T, H4 %2, HAME
El 45| /AFF 95 Ffn 66 1, (L5 % 3% 4, hik
TR, PEMNBZCEHBESXERA£E, B0
wETHMER, AR EAEEIERREEER
PAX -4 R AR M, B2, REZHNW
FHB T AL &AL, Ry 1.09, TKT£E
(27.76) , 7= (16.54) AnfE[E (14.27) F KK

* 2.2.5 “BRIRMEHHENREEEQNEAR" TRARIEPROEFNEE-HER / X
/,

G EIETIN W5 5VR LI SIS 50R

Fs Ex /X NHE NFFELLH
1 USA 491 49.10%
2 China 127 12.70%
3 Japan 95 9.50%
4 South Korea 66 6.60%
5 France 36 3.60%
6 Germany 33 3.30%
7 Canada 31 3.10%
8 UK 24 2.40%
9 Switzerland 23 2.30%
10 Netherlands 13 1.30%

13 628 77.90% 27.76
139 0.79% 1.09
1180 6.75% 12.42
260 1.49% 3.94
298 1.70% 8.28
471 2.69% 14.27
390 2.23% 12.58
136 0.78% 5.67
254 1.45% 11.04
215 1.23% 16.54




5 RS WESHNTR

Ex, X—NEHRHREERAF DY EFAEH, E
ERARWECIN, QFEREEIETES L&
KA RAZIE,

ME 225 T UEH, AZHALERZEE
“EBIRMEBUR AR B AR SRR
YW AR R, 2B G R E U E R
BYTHEENAEKEX R, b GRM. db*
WLERELTRANAGELRMN%, £ 104
ER¥, PERSxEFELAE, REBFMmEE
FRaci, FREN) ENERAETS

%226 % “BRMEBORE RESERNEK AR
B H A EE WA, B LR = A

2K “REGC” (25%1) . “HOFF” (227)
F“MASI” (157 ), [ 226 4 H T &I THR “&
FHBORE REHERNE AR EEZNAM 2B
MER %% ZE, T UFHZAE N &M,
bl zEELFEE—-ENAEXRZ, “REGC” 5§
“MASI” fn “CALY” &N EFEWAE, H
# “REGC” 1 “MASI” W% Fl % H# 4w 3, &
& LA A A1 xR A H A A KB B (R
R STk, #E N ZHE—FFE AR 1,

RAREAE “BRERFE REHERNLAR
FUB MG B AT A0 G F A A, T E A MR 1
TWHRA N ERRE R

*226 “BREBFEHEDREEEQUREAR" TEFRINEPZOEFINEZ~ENE
Fs A RIFE ANFFELLH DTN 5 SR LA 935 5K
1 REGC 25 2.50% 613 3.50% 24.52
2 HOFF 22 2.20% 242 1.38% 11.00
3 MASI 15 1.50% 61 0.35% 4.07
4 CNRS 15 1.50% 49 0.28% 3.27
5 TEXA 12 1.20% 75 0.43% 6.25
6 CALY 11 1.10% 568 3.25% 51.64
7 STRD 11 1.10% 161 0.92% 14.64
8 UYJO 10 1.00% 234 1.34% 23.40
9 UPEN 9 0.90% 301 1.72% 33.44
10 HARD 9 0.90% 69 0.39% 7.67

JE: REGC % 7~ Univ California; HOFF & 7= Hoffmann La Roche & Co AG F; MASI % 7= Massachusetts Inst Technology; CNRS
% 7% Cent Nat Rech Sci; TEXA % 7= Univ Texas Tech System; CALY % & Caly Technologies; STRD % & Univ Leland Stanford
Junior; UYJO 5 7= Univ Johns Hopkins; UPEN % 7= Univ Pennsylvania; HARD % 7~ Harvard College.



smfl LI TRERIR

4@
V [ ]
L Engineering Fronts

2.2.5
NENEEER / XESIEMLE

3]
Il

‘BIRMEEHEMEMREEERNR" TRFR

E3]
A

226 "RIEMEUSMEMRERERNE" TEFA
TEREZYEI SR

TWEREAA R
SUBIRLBAK: HENA
TxA:

R AR KaeX
Z2EE KAF EBEW
BERE K OB EXH
HER MEEF KrA
FEE B OB
T1E4R:

w OE 2 & #HAZ
WO s BER
" % Xy B

i X

i
T—iC
5 %

= :h
BA A
%8

KA
i
EEF
257

AR
s
F &

T #

PRE:

/A
KA

MEEA:

" OB

=

BA A

" &

K 1 1H
A E

J& At
EEES

[N

w

Z ki

B
=
3= E
B
TEE
R

A I

Tk
F m
" ®
LE
EN
FRF
7K 74T
B

149



1 IEHRHE

1.1 Top 10 IEMARBIBERSE

A AT TAR 5 AT Topl0 £ E 4 3 %
OHESENFRAE, GIEEY R F RN Y %
BTRENE ., REESFRANABER MR LES
W, REEAAFHNENSHEREELES RSN
5. KFEREERWATESENLE., RELA
FHBARABELTMGEDEF; OQFAF RN
W, BEEDRFFHNEDERARBETA. o
MR Z S R A RE R 5. R TREH
BB AN T) . MOb B R i ARk E ot R R
W, OBMABEMATAE, wRLAEH TR
4 47 CRISPR-Cas9 #t [A 4 %5

FAFRABNLXEZC® XE A FH,
FHA 30K, BHwEl 440k, &K P& 2015—
2017 F i (L% 111) , RAMETHAR (I
£112), EF, AIHRSFHERL R XA
FEEA#E, BAEREEA, AHL P EHT

R

W SCH | R A 3 30%, & A 5] B it XHER D .

(1) &b 4 4 CRISPR-Cas9 #: A 4 %

BT R AW TRER, ZHEERRIE,
F A 2 PR R AR ER N YT B A R R AR
H%E (DNA) #AL5, 74+ DNA X#EH &, %
T DNA WA B &, M2 I 3 B 40 %
# ., CRISPR-Cas9 # A& —F sl . k. fEHEH
A EEEEH A, CRISPR ZHEAET HHAEEE
PR AN, K. AREEXNELFH, =%
RH Cas9 & |\, EMEZBR (RNA) /%
T, RAEARF 7 FEAT Y0 B 1 sk DNA B 34 BT 2L
16 BBt ¥ O A A ALARSR AR 3 M e R AL, DA
WA R b, = FR DA NE, CRISPR-
CasQ MR T AMEMNEMFERATEIRER. I
FEE KB AL, T LAE B B E A AR,

(2) 34 im KR LEE B B 45

BT R TRAS B FFH, ZH N
TR o o040 46 o0 A 1 Je i An 3 A R 4F
MHAGHMAEETE, FEXRREE. T FHES

F1.1.1 RIARIE Top 10 TIEEHARELS
Fs TEHAREE B3 WS ISR RIS ISR SR
1 KA A 4 CRISPR-Cas9 #k A 4 42 3261 77.64 2015.6
2 By 4y 9% i KR LR R 45 1 153 13.91 2017.3
3 (X Bk R - 6 174 29.00 2017.3
4 B ENT) 26 547 21.04 2015.8
5 LA G R AL 43 1265 29.42 2015.8
6 SRR £ S Z v 11 795 72.27 2016.1
7 EWEREEEESRERS 35 1356 38.74 2015.9
8 ALV S &5 44 704 16.00 2016.5
9 AIRABET NG W E 85 2298 27.04 2015.5
10 A 7 ot 7 R 15 937 62.47 2015.5
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& 1.1.2 K% Top 10 TEARBHEZRFZOIEEL

Fs TRERRENG 2013 & 2014 & 2015 % 2016 £ 2017 & 2018 &£
1 Ak 45 CRISPR-Cas9 4t A 47 4% 1 5 14 12 8 2
2 B M K LR B B 4 0 0 0 2 4 5
3 5 iy B 40 0 T A 0 0 0 0 4 2
4 e EH T 3 4 3 5 3 4
5 4 %R AL 7 5 8 1 12 10
6 ABER AR A SHEH 1 1 2 2 2 3
7 EMEHEE ESRARS 6 4 2 3 14 6
8 ATV S %5 1 2 6 10 14 1
9 IR BER NG & 10 1 22 18 19 5
10 A 7 o R 1 4 3 3 1 3

WHHETHE. B2 RAN I WL REHR
250 £, M—FEAFLEER, TAX@EE. F
Wl ZakF BFERLARANLET EERE AL
Fo — BRI EYE EHFAE, RATENBA KSR
REMBIRE, WHALEDELFRNIE. LEFL
i JB 0y 2 4 A5 B, Tt TR 3L A
IR E A REM, #8300 R A EN L T
FRF Y URE TR EEZFL2HRMNERE,
AR W&, BENMSE RS, —BRERAT
R E R R R kR, AT ARIH, 4
1986 FHE HF R FLWRAFH, BEY #E B AR,
BN, &K% 20 SANERMMIK, £ KA
MR EE, EFraEENDMER, RRTLE
W ks, & RB| SR s R B E Ak
FRARWEEZHRNZ, sithBEZ Ext ENAL. A
RIHE., REEEFTERT ERAON R A, ZIE
FEFRFEMN B AT R REIRTE R IR KR R B 4 PR & &
A, ERAERFERE. FRLAMITEMRY,
(3) E EHEAEEF
BTEMHFEHN, ZHXFRAE. 820
WA BOERUK, HTFAEMFWAELRENELT
AFRAEFICHTH T ARG T T, WAAR
W kE (MAS) . MAS B EHMEE . %%

FIRE . hEREAALEFERAESFR A ER
B, s FHuMERE, KATWXRTHELER
HE4 (QTL) & ALHF 5 4 F 2 19 # AAE 33 |
FEALX Ak, QTL A1t 1w &, MAS 1k 4
BAMMAZERARSE . KT wRFR D ERRIL
FATHR IO AL, o i 2L B 415 0 T R R A
LM EZF®R L AN (SNP) KA AL A,
Meuwissen % 42 H F| F 7 % & 3 B 41 8 & 5% 3% 1
BT E MRS E 4 it E ME (GEBV) 7%,
5#BETRIEEENETEME (EBV) M,
GEBV #EF AR E G WA T A, AN
BAE ARy 4 H A, Al F AT A
PR EEALETMH (GSB) ., GSB ty ALK FiL
. QBISHFBREK, AP MATE K
A EA, B A E 6 R IAEA T 44 SNP
AR R R B R ; QAR AR A
RHAATEE A, FIH 5 HBEK P A5 2] 19 SNP
BN E R T B AR A AR GEBV; MR
¥ GEBV # 4 MR BATH W, Fi 8 MK T R
P AR E B, X B MR SUTT U RN B E BER,
AT EHMLITSNP R NE, KA, MEH
W 5 B SNP % ooy B E A B T PR
GSB B, %0 A M L TR b 3 Af 4y 0 B AP S B
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(4) HaeLmT)

BT R TRER, BHATFRAE, UAK
T ATHRAKREN “FihEs” RARXT &£
P TG WIE AN IE, AR A KT,
BRAENF . BUTFREIRELEERR. &
MR R AT T EAHT, XA TRRIARF
BHATEN SR E S —MARR LT X, £ “F
AT KIET B e T Ak B R
A By BT AR TT o A R R R b B R A A
RS AW F, AREME., RELE
Hehfem e RGkERnd Ry, FnGENE
EREEFEN (wE TR T, £MEF KT
) BRUARERFE, £ (wEd, WX
B EA) FEMEY . FROLE., FREAR. X
TN A VL BT Bk W 09 K 7= & LB IR R
Wy IT R H 2 R R B ARFE KA, s, H e
T AR T amEEERE “AER” BHE
P bk ARAEE,

(5) M4 % EALE

BTHMRFHEER, EERRANFRA
B MMHTRELAMER, RY R, 240
V. MY AU TR RN A R G
REMERMEE, EOWEERAT R T2 ZE MR
J& 40 B B, AL R AR A B — 1 T e TR R
N, RALFFEGME SBRERARN
MM AE, BWHRAREREE I TE, £k
RRBHIE LNy 4 MW B: OF B BCE 91 7R F o
(PAMPs) fbh & 5 %% KB (PTI) 42, H 4 8
WA & (PRRs) #& R B a R 4 & W 8 4 X A2 X
aF; O E AN W EFIH PTI A
A REHARE; OF bR aREL LA ZIEK
i EE (NB-LRR) & f 4F ¢ 15 R A 8 b1 B 5 ik & By
R R B (ET) 5 @HE WA B REENED TH
MERFEHHREE, TIREEBENERAK
AT, RIAHMEEIN (HR) . #4 HR

A AT PR AR O SR e A (R R 2 A0 2 B R AR IR I 4
FRpudr e ) lEK, MERMEYET2EH
B AR A R S B X 3

(6) A& At Kok & A 89 v

BT R FIRREFR, BERRNT A
AAW CO, KEFE . ABRTEREKENEE
AR ABRRMARLES ARG R A EENE
BET. CO RE T & F R MM & 7= ik AR
R, TTER R AR HE AN R ST 3 23 B T U
BAEM R AT K0 R, REESRRNWE &
PR BT A, R BB A T R
MR E L oo R R, R T LR RIEA
REAEFRHLRAERR, BAFISFHEL
ERRAGMANTESHERE, BRRARLVESAR
Rkl AR S AN R SRS A k(A
TAEAA E A AR, P UL R A R 4
M, MR ES RGN RAR, HEMTy)
o MAEWKE., 2EFHEN LA b2 HERX
R R ESREW .

(7) £ EHEE LS RRRS

BT RLFRRFFR, BERRNT A,
ENSHURBIAFET N, BEREMALE
ERREFWNS Y, AR F AR A
KR SN, URESRGAE U R (A
BRESTR, QR SHE, ESHITLHE,
ERTREHE £ AN HEMEE SRS,
ENEHUES TRV EARBREAEE T, £5
ARG S Te N RS S R G RAT i A A
i, MEXNRGMCFEE ., ttashik. Xk,
BN REME AR ES AT LD, W
HrEMmE BEINE £S5 RREMN G AL,
EREUERETESRRERS ML, 238
EANXRESAFAMSEATRY, EALXHLTIE
EARMERM. ARESKEIRGBMNESRS
ATt L MRATBR, I TERARNEE
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H BARRE X

(8) AT HER %A

BFAFREER, REGENFANL, X
SHENENEHEHRAZTTE, RAEDEEH
SIS, H A 7 R A O OR A R DR M A 5 PR OE
FrEdg sk EETmERAE BE. LAH.
Ve T An 4y S B R F A A A AT K0 A TE R A
HNEE, BNENEE AT T UEXEIOEEFL
EyfE RAE LB, (T B oo b 08 M AR o &% B ik
W% (GnRH ) fufbh — &2 00l FHF, A
R R MR R (GtH ) |, RIS IR = &
REEHE, ATREERLE &S H g T
9 Fo WANFINIE B F B b o f 0 2K R A R TR
BESEE— R WEN W FREN, BEE
EREZRMEREE, ATHSENEHEN Tk
ZA: OFEME T &, EEFFELERKK R
(TR, #iF, GRESMAERTE) , NI
DM RS, EEXRNAERE —FF, MR
SREBRR, RIAATHEPETHEE 2EAL
Q& . 1Ko A T Bl 1 o AR A,
GnRH (4147 ( LHRH-A s sGnRHA ) 1 % & % D-2
A ZREGLA (DOM ) 418 o & 78 M f K48 7= A

(9) 23k AEE MG EH £

BTRLFRM¥FER, BEZENFRA
o H 1990 FHKAEBFEAGEEALEITE RS
(IPCC) % — K AEZ WA FIF R 4& F UK,
HRAKRAGERMERE TR = E RN IFNHRER
R RE PN EENE, FWTUT #HLE
EFER MR EZARER T 2HAER A K
WiREFAR. KA CO ikEHMERLEN =&
W% FEEAKEERE TN, FHFRLK
SERENAEDEF N, ¥EREAEASRAAY
A EAEKER . BWREF AR, XK
A EYHBEMFER ESRBE-RIER,
e, ETEDEKERAARAELT Y&
Rk KR E MR AT DA R A KA R E

WENBGEE T 2R, AR EKRBER ;AT
BERMNMTN X Z BT EMFEAEL A
R EFR R EEF B, UM R
B RAE oA 2T &R E A
PSR AR A B AL

(10) ARk & ot i 22 RK

BTARNRFER, REXFRAME. &Lk
B BB A DL AR Lk 2 Y R A R T IR B A
EEAEFERW—MHEAR, HREPRABLS
—. RS HERR WY N A BT
WX THE, Haih, BAREREAE
HLEARENEGHRERR, GLEELEZEN A
T OFMAKKEN, & BPTIRN MK IEEES
FRERBRBNEEHZREARFRE, 4%
AR R B, A AR OK R R R RO B JE R
HATEEME BN ; QFMAREF LN, &R
BERRFRRE, TREGERT 2B, &
2O B TR RO, S BT O Y R AT R
A, XAEEME T NERBE LRI, WA
TR RERGES BARE; ORMFREL LN,
XARH R O HAT IR, M AAMHHATESFIN,
FRAMKR LR M HATH 2

1.2 Top3 LIEMRBIAEAMBIE

1.2.1 R &% CRISPR-Cas9 E R 4748
EANRBBEARELE S FNLHRBETF R
W, 2012 45 (Science) ¥ z 7| N F F + K A F
3 &, 2014 4 (Nature Methods) ¥ = 7] X it %
10 47 [8] Xt A4 4y 2 5 5 5 B %70 A 8 10 U R %
FETH A 4 58 ORI AZ B N V0 B 4% 7 U1 ) DNA #
fr &, 74 DNA R B4, % 5 DNA &y 4 47 1%
G, AT LI EE AN E W, CHERTEA
AMEFEHATLRER. rEeEKEEAE, 7T
Itk B AR EEHT AN MERERE, KL
e B SR BE T A2, AR An T L F 41 S A 4
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WIFELeg A Lok, EEHBERACELR
FEH T 4R ZFNs 45 # &% K . TALENSs %5 # &%
A . MGN % # # A fn CRISPR-Cas9 % %, CRIS-
PR-Cas9 1k ) — M VR . Bk, B AENEEA
Snie T L, JR 3R AR AL B 4L AR O T IE] IX T 7 48
HHEF (PAM) 8 = M FZH B NGG (N 7 LA
HETAZ BT ) 7 UL 5 RNA (sgRNA) 271,
sgRNA 5| & Cas9 % & % PAM _Ejis 1 %] ; W4 &y
DNA #ATIE R R nE#EB A, &8N\
KA, PR A S B A D R T 3k B L R R
i H 8y, @ T CRISPR #y sgRNA R % 20 % M EH
B 6 5 7wt sk R | PAM 37, JF H Cas9 & B % %
K% fk & 151F A, CRISPR-Cas9 % 448 &t T H 1 )L
MERGRBIATN S, BEEWEE, AREEE
B, WEE R, TUBRERKRBERE, )
EMRATAFEENMYENNENEE R,

B R X et Xamrm( Rk121),
HENGERETEZTEMEE, HAEEEME
Ko WA ABHFHFE., xEMER, FEIM
i (R%k122), PERFRUTERC
WXHEXERARAZAENFEYE, PERFK
Ml kB E EE . B RS R A1 W %
Fa (WE121) , ERENAREER N LR,

x1.21 “KIEY CRISPR-Cas9 BEEMIE" TEMAFRENE

U EMmEEZEE&ERYES, XEMEEHA
HRHEEXR, “HEENMENEERLETE
(LE122), #ERFREGFEBFRAFE
R, HENMEbFE—EN6kEX R, i
ISR X EE T HE XK X UL T EAXE A
E, IS TP T T A E R S X
(& 1.2.3) 051 %%t Uiy £ E 7= WAL 7 @ L
®124), FE E¥6 AL, ATk FE,
X Se ALY i 51 AZ 0 9 ST B S 34 5] 4R 2017 4,
Lo W T H AN, RIAEBEHGLES L.

4Bt 40 & B A% i U B 5] 9 K K T 200
R, ZH A FERMEXE, 2014 F (Cell) K &£ 1
“Development and applications of CRISPR-Cas9 for
genome engineering” i X 4% 51 k3£ 1700 5%, 7o
49 ¥ CRISPR-Cas9 # 4t 78 £ 4 2k [ % % o o 5
4 L CRISPR-Cas9 # A £ 18 & #l v I | B 4F
R AfMRBEFEX AT ZNMH, HE K
WEZF Y s FmFE, EEREDNEL,
BEABEAMEKREY P EZINT 2R EEA R
FEMFR., PEREBFRMAEFRE KFE
MMAEREDNEERR T E#REE, FEK
WARFENAMNEZFH DN ER RS T EET
NS HAL

thiz O EEF HEZRMX

Fs ER/#X IS 1B3ZEEHl WS IRE W5 EEL ) RIS
1 China 17 40.48% 1437 44.07% 84.53
2 USA 17 40.48% 1399 42.90% 82.29
3 Japan 5 11.90% 156 4.78% 31.20
4 Germany 5 11.90% 455 13.95% 91.00
5 South Korea 3 7.14% 171 5.24% 57.00
6 Italy 2 4.76% 99 3.04% 49.50
7 UK 2 4.76% 219 6.72% 109.50
8 Sweden 1 2.38% 47 1.44% 47.00
9 Mexico 1 2.38% 17 0.52% 17.00
10 Philippines 1 2.38% 17 0.52% 17.00
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#1.2.2 “Rll4Y CRISPR-Cas9 EERIE" TI2MRANEFROICNHER~EHIE
FsS s B3 B3 ELH W5 IRE WoIEELE RIS
1 Univ Minnesota 7 16.67% 486 14.90% 69.43
2 Chinese Acad Sci 7 16.67% 688 21.10% 98.29
3 Karlsruhe Inst Technol 4 9.52% 395 12.11% 98.75
4 Yokohama City Univ 4 9.52% 116 3.56% 29.00
5 Chinese Acad Agr Sci 4 9.52% 176 5.40% 44.00
6 Seoul Natl Univ 3 7.14% 171 5.24% 57.00
7 Natl Agr & Food Res Org 3 7.14% 77 2.36% 25.67
8 Univ Chinese Acad Sci 3 7.14% 218 6.69% 72.67
9 Inst for Basic Sci Korea 2 4.76% 111 3.40% 55.50
10 Univ Elect Sci & Technol China 2 4.76% 195 5.98% 97.50

Saputh Ko

Pty

y L

Chiraspa Arad Agr 500

Fbitirit el Tozhel . "
-

Crwaia Adad B .

Fiuoraema Gy U
..E-ew- i Ly

Madl Agr K Food Hass Oig

. Ly I hraepas oo S

LISs
- . i o Haiel O Roral
. i '-""\-'Uw-rh-h. .'-""\l' Eier e & Tottwsl Chisa
Crira [iggr
B 1.2.1 “Rik&EY) CRISPR-Cas9 EFEGRIE" TEAR B 1.2.2 “Ri4EY) CRISPR-Cas9 EFGRIE" TEAR
ANEFEERYHEX BN EEMLE ALEEEZNERISENE
*1.2.3 “Ri4EY) CRISPR-Cas9 EEIE" TREARANAEFIES I MEXNEEFHERHHX
Fs ExR /X 85 [# e 3L 185 1% O1E S LE S195Es5 |
1 China 419 30.17% 2017.2
2 USA 388 27.93% 2016.9
3 Germany 104 7.49% 2016.7
4 UK 93 6.70% 2017.1
5 Japan 78 5.62% 2017.0
6 India 70 5.04% 2017.2
7 Australia 68 4.90% 2017.4
8 France 58 4.18% 2017.2
9 Italy 43 3.10% 2017.0
10 Netherlands 34 2.45% 2017.6
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e 5 Wik &I
&1.24 “KIEY CRISPR-Cas9 HEEGRE" TEMRANATHES RO NEE LG
FsS s TS I UIE 3 EL &5 1 Oie 3L eS|

1 Chinese Acad Sci 100 23.15% 2017.1
2 Chinese Acad Agr Sci 65 15.05% 2017.3
3 Huazhong Agr Univ 52 12.04% 2017.3
4 Univ Chinese Acad Sci 43 9.95% 2017.3
5 China Agr Univ 34 7.87% 2017.3
6 Univ Minnesota 30 6.94% 2016.4
7 Karlsruhe Inst Technol 24 5.56% 2016.3
8 lowa State Univ 23 5.32% 2016.8
9 Univ Calif Davis 21 4.86% 2017.0
10 South China Agr Univ 20 4.63% 2016.9

1.22 H¥EmARIIERE
WILHMERA: BHR. EWEE. FER
Ve AT % (AR )« Filak AR (AR )
TER. BmBUREERAE. eI oy ik
W% KA, tBEFERAET U b8 AR Jom A
FrEMAE R, KT R & B9 G Bk
B ERERRBETHANRREN, —HEALE.
K. B, TR AR, %RERRRATH
R, U ERE RN A RS BRE.
o, BRMMAEH AANNE, EAELRAE
ZRAKHEABRZE, RESHHIHFFEER, ZF
Ty, AEHEANEREAABRELNSY,
— M E RN R B R R . R BT A
HIE, IR RRIENTRE LW,
YR B LM & 3N A YR, &
TR g RAREE . & RIF R X AE B i R AR
Rty NS, IR AT AL RREA LR
Fog g, e R IRN B mAh R,
AR RAE R NAT R IR R R R AR A
W, FERERAE L RL R R
W, MEABRFERL - EWNFEBEL ELES
o FEMEE (ASF) EddE M B & (ASFV)
Gl iz e RS, BRRE

7 ik 100%., ASF # 1921 £ & kR #E 5, £ E K
ATHRATUEOEMMBX, 2007 FEFTF
K ASF, W Ja & 1 Bk & 2E F AN i 3 X A
Z i, 2014 F ASF E N A M A E XI5 2
AT ARATHS, 201848 A, FEFHEL
ASF, 734 T4 414 (OIE) # ASF 7| 5 &b/t
I Ay B A% , T B ASF R R
SRR (BSE) XA 4% (CMD) , Z—
b DA K A BT B AR R B AR AE Y 1B B
MW ERGBATHRR, TEHERETFERE
g (Prion) ——fEAH “HHEH" @At g
HWEE . dXnfTERE (AV) E—fHEE
RATEHEEWEMMELR, WTREAX, #OIE
RN RELR, shRmm I, KR ERAT
REEENFRFOAMEEF R, TEEE .
MR R RO R R — MR R,
EEGREE A TURERLEY, XEEWEE
AR B E E E AT

BB XAERNERIME A7 E, EE
B, £#E. FEMFE, #IRK LR ELEE
fmkE (W% 125) ., RN FE, £E
lowa State Univ, 4% & Boehringer Ingelheim Vetmed

Inc 7= B9 038 SR Bl A BB S (L& 1.26) o
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FTEERSMRENAENE T H, 2EMEHEA
RARFEMHELAEXZ (LEL123), +EA
PR H ERA— M. EENA AR LT
NS, £EfME TN EE RS,
BEME ZWIAE AR (LEL124) ,
HIHCR X EEFHERRMX EERPE, £
EAEw, HFHmIFRY%, RAERENFHL
E#h (W% 127 fnk 1.28) .

123 EMERAEFEEH
mERALBERTHZE 6T o LB B %

AR R G E R R SNP S &R, WERS

THEHEAN—FEEAARARTE, FIHXAMF %

S AR A TR W, R
R R B3R A AN, BN R A A2 8] g MR R L,
ERATREL BN, TR R
aEF MR EEMA . BREIE D KB R
REMH &M, SAFHLIBREGRFESR, AR
S CUTEAT REFER EUERATHE
EMFRRS N, EREE, EREM, F
AR E R R AR E R SUR I 2 T E T
KAEEEEM,

i 1 B AR R R A S A Ol B B T A B
. RBBEUREZMRWAERT (k=
. REABEMETE) , ERFEZNRATEN
RV AR, BT AR R B R B F AR A R

*1.25 “thEBEABIERE TEARAIEFZOISNNEER~HERFBEX

FS Ex / #hX IO 3EL B3l W5 IRE GEE G4 RIIHE |12
1 Brazil 3 27.27% 18 11.76% 6.00
2 USA 3 27.27% 45 29.41% 15.00
3 Germany 3 27.27% 52 33.99% 17.33
4 China 2 18.18% 16 10.46% 8.00
5 Spain 1 9.09% 9 5.88% 9.00
6 Austria 1 9.09% 24 15.69% 24.00
7 Poland 1 9.09% 3 1.96% 3.00

*1.26 “thHemRBEiERME" TEARNEPZOMENNEZ~HIE

Fs s IS a4l WEREL WEIEELE R
1 lowa State Univ 3 271.27% 45 29.41% 15.00
2 Boehringer Ingelheim Vetmed Inc 2 18.18% 40 26.14% 20.00
3 Sao Paulo State Univ Unesp 2 18.18% 11 7.19% 5.50
4 Vet Resources Inc 2 18.18% 11 7.19% 5.50
5 Univ Vet Med 2 18.18% 37 24.18% 18.50
6 Generalitat Catalunya 1 9.09% 9 5.88% 9.00
7 Inst Agrifood Res Tech 1 9.09% 9 5.88% 9.00
8 Univ Alabama Birmingham 1 9.09% 9 5.88% 9.00
9 Univ Autonoma Barcelona 1 9.09% 9 5.88% 9.00
10 Traunkreis Vet Clin 1 9.09% 24 15.69% 24.00
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E1.2.3 “sHRmRmiiERpE" TIRARANEF EERSMXERN SRS

ey g ket
el Foamaes ng
i 3 .ﬂrﬂ”fﬂ_ﬂp
SHPMMMUW‘- @Mﬂqﬂdm1ﬂ
Wwvﬂmm.
Wi
ey Sy Uvwe Trasrdrss. Vet Cin

E1.24 “spEmRmiiERpE" TRMRINEEENEENEIENLE

F1.2.7 “shpEmREIERET TRMRENGTES O XA EE HERIX

FS ExR /X &5 % IE 3 EL &5 e SEL ) S s)iiEkes
1 China 14 25.93% 2018.0
2 Germany 12 22.22% 2017.3
3 Brazil 10 18.52% 2017.9
4 USA 5 9.26% 2017.6
5 Spain 4 7.41% 2017.8
6 Italy 2 3.70% 2017.5
7 Austria 2 3.70% 2017.0
8 Netherlands 2 3.70% 2017.0
9 Serbia 1 1.85% 2017.0

10 Taiwan of China 1 1.85% 2017.0
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F A AR R B TUBR A, DA BT A P FO
WRAE, KA BN E LR 8 KRB A X R %
RRAMEBATE , (BT AR A
MM RBEENTMNIERSE, TFEFINEGHA
Zo ATHBEANTONGE D . FEALCHERS
B, FEMA R XA MY X AR A b9 LR H g
A7 ATV, o T S A R B e A R A S 4R
IS B F 515 X BT T AR 09 48 B AR Mk B AT
UM, DA3A B TN e 057 2 09 H By

it X E R H K a4 7| ( Lk 1.29),

— B, RN AMaATE (LK 1210), =
Wageningen Univ & Res, = [E Univ Calif Davis 1
% & Univ Paris Saclay 3 7| # % . B % 23 X 7] 1y
AER%E T E (LE125), BRZENHE A
g ALk, WEE., £, w=MmEEN&1F
RARE, PHEENMENEERNLETE (L
K1.26), &MMHEHH-EHEGEXR, #Il
B X EEFHERIME A LE G E AR £
(% 1211) . ®WEI OB X EE > B
wW(L&1212), PER¥REENLE, HXH

FTERER, FEMTE, #HIRBWIME 2 SCHy T3 5] 4y 2017 4F
*1.2.8 “tIRmARBIERDE TEARIGPES e NEE~ LG
Fs 4 TS I OiE 3 &5 i L) eS|
1 Univ Vet Med 9 22.50% 2017.2
2 South China Agr Univ 6 15.00% 2017.7
3 Univ Vet Med Hannover 4 10.00% 2018.0
4 Sao Paulo State Univ Unesp 4 10.00% 2018.0
5 Univ Med Ctr Hamburg Eppendorf 3 7.50% 2017.3
6 Univ Autonoma Barcelona 3 7.50% 2017.7
7 lowa State Univ 3 7.50% 2017.7
8 Heinrich Pette Inst 2 5.00% 2016.5
9 German Ctr Infect Res 2 5.00% 2018.5
10 Generalitat Catalunya 2 5.00% 2017.5
*1.29 “EHERERESMH TEARMEPROIEXNEE~HERFHX
s ExR / #X B3 1B3ZELHl WEIRE W51 2EL ) I 15
1 Germany 4 66.67% 152 87.36% 38.00
2 USA 4 66.67% 132 75.86% 33.00
3 Netherlands 3 50.00% 115 66.09% 38.33
4 France 3 50.00% 47 27.01% 15.67
5 Australia 1 16.67% 85 48.85% 85.00
6 Saudi Arabia 1 16.67% 85 48.85% 85.00
7 Israel 1 16.67% 19 10.92% 19.00
8 Austria 1 16.67% 11 6.32% 11.00
9 Norway 1 16.67% 11 6.32% 11.00
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#1.210 “FHERASEESH LTREARAIEFRZOICHOER~ TG

Fs s IIESEL IeEEh)  WEIREL  #SIELLS  RISWsIE
1 Wageningen Univ & Res 2 33.33% 96 55.17% 48.00
2 Univ Calif Davis 2 33.33% 30 17.24% 15.00
3 Univ Paris Sac lay 2 33.33% 36 20.69% 18.00
4 Brigham Young Univ 1 16.67% 85 48.85% 85.00
5 Christian Albrechts Univ Kiel 1 16.67% 85 48.85% 85.00
6 King Abdullah Univ Sci Tech 1 16.67% 85 48.85% 85.00
7 Univ Melbourne 1 16.67% 85 48.85% 85.00
8 Wageningen UR 1 16.67% 85 48.85% 85.00
9 Washington State Univ 1 16.67% 85 48.85% 85.00
10 Commissariat Energie Atom & Energies Alternat 1 16.67% 19 10.92% 19.00
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=121 “ENEREARESM TEMARIEFES OEXNEEF~HERSMX
Fs ER/#X TS T IE 3 E &5 #0183 EL ) eS|
1 USA 50 29.59% 2017.9
2 China 31 18.34% 2017.9
3 Australia 19 11.24% 2018.0
4 Germany 16 9.47% 2017.9
5 UK 12 7.10% 2018.1
6 France 9 5.33% 2017.9
7 Saudi Arabia 7 4.14% 2018.0
8 Netherlands 7 4.14% 2018.1
9 Denmark 6 3.55% 2017.5
10 South Korea 6 3.55% 2018.0
*1.212 “EMERAEESH TEAREPRES e XNEE~HIE
FsS G TS B3 EL &5 e L) TS|
1 Chinese Acad Sci 12 21.43% 2017.9
2 Univ Copenhagen 5 8.93% 2017.4
3 Univ Illinois 5 8.93% 2017.8
4 Univ Calif Davis 5 8.93% 2017.6
5 Univ Paris Saclay 5 8.93% 2017.8
6 J Craig Venter Inst 4 7.14% 2018.0
7 Univ Tasmania 4 7.14% 2018.0
8 King Abdullah Univ Sci & Technol 4 7.14% 2017.8
9 Donald Danforth Plant Sci Ctr 4 7.14% 2018.0
10 Michigan State Univ 4 7.14% 2017.8
2 TEFEFSE B H YRR B AEY . AR

21 Top10 IEALBIERESH

RV AFIR TA2FF L AT Topl0 £ FE 0 3 %
OB EETF K, R £ 4 T2 AR b 4
WEEFEEA; QF ARG, AHEXELS
MEFRWIEELBETEB B, RLITEFAMN
BRI A MOk B R AR A A A FTA
F . VB4R F A 45 4 DNA F 71 5 35 4 415
O RENTT LA, AR FH N ZEM
REAR. IWBFFREAINREECERL. Y

WREBRERR. AFERFERNEAEREF,

AT | 0 4 N FFE — A% 100 ~ 300 77,
FHWEI 10 ~ 20Kk, EAFHLAFEEFE
2014 (W% 211) . Ho, REAEHEEREER
AWEEHG| FF G LT E AR, 7 2017 £
WERE EA#E (LK 212) .,

(1) emEFEA

BTHMRPHFER, BERARNF LML,
RAGTRZYN: TEERRGULFG YHHER
2y i e e R B TR, 3 RRCOR P R P OR 2 Y AR AR



B

RS . &I

F£2.1.1 LKI4FEE Top 10 TEEF ARG

Fs TEFERGE A= S5|BE Y51 FEIRTFE
1 FeMREA 225 3129 13.91 2014.8
2 R Ay 3 e B A 198 3301 16.67 2015.9
3 +TEELRBITLE S 178 1927 10.83 2014.4
4 e R 2 106 1382 13.04 2014.7
5 = 4y 2 4 R 122 1343 11.01 2014.4
6 Sl A E R R 121 2517 20.8 2014.5
7 WA EAEE 131 689 5.26 2014.2
8 e 2 5 Hr AP H 269 4330 16.1 2014.5
9 T R 102 1659 16.26 2014.3
10 &4 DNA 77| & 3£ 4 957 246 5158 20.97 2014.6

*2.1.2 KA Top 10 TIEFFARTBHVEEES | EFIE

Fs TREFRENE 2013 & 2014 £ 2015 2016 £ 2017 & 20184
1 FEMEEA 59 50 32 45 35 4
2 RN 2 4y A g R 8 19 37 63 70 1
3 TREELRBITL S 48 46 56 20 7 1
4 e R % & 25 22 28 19 1 1
5 = A 4 iR A 36 38 27 1 10 0
6 R REE RS 41 28 20 20 11 1
7 A EAEE 42 36 44 9 0 0
8 (/BT & ] 75 61 65 50 17 1
9 o H B BOR 41 24 17 1 7 2
10 £ 4 DNA J7 7| 5 % [F 4 447 65 67 50 39 21 4

XN 2R B I T R iy UH K ey — e
M. FERRE, FAARE RS REE K& FH,
HRERBR, WHXTERNRATEES T E
ZE| R AEWKGEAREW . KEBRMHEAK
EHNEEAAK, BHRESRLE, I, FEE
HUFRGELFERGE, ZEHEEA (GCT)
SGeflREdwe. WEKE. RLie. F¥A
HEFARKRDG mp B REDRFRE, E—MHH5RE
KEFBRLBA,

(2) Rk £ 2 H R EOR

BTEMTRSZMN, BHAESETLAE, R

SRR T — Fh AR X A A ke AR R A R R R
WHATE BB H B RO A, N2 AL,
HE A B AR R ME LR, ZFNs, TALENs,
MGN 7#1 CRISPR-Cas9 4 # 7 Al 3£ 7 41 4 # 2 40 46
JEE A o FE T A G TR b R R 1R A A
HEHEARKEMAE. ANBEEYRERER, FAlE
2013 4£ I & t CRISPR-Cas9 % 4, #1F # fn 4 {F .
RARK, BAEGHREfITEEHE, LY
EwAR ., AEBT . REREFTRRATEKR
ty % # ., @ T TALENs fr CRISPR-Cas9 i 7 th E
KRR MEL, 2012 4 #2013 4 4 5] # (Science )
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FAHERTABERRZ —

(3) LEELBETRD B

BT REESHFEER, BRAFEHF XL
Bo REMELBTRAEED MR L £ FRE %
&, BRARERNE, CEKN YA REIEN
FEAREANFEI A, E4ERIEEEKT 45 glem’
WaeETE, FELEL(Pb) H(Cd), K(Hg).
% (Cr) . X2Bw (As) . E4BFLEZHE
ELRBHAMEMERNITIFITLE, TEHRT |
FAHK. FAERMERESRBEETH&EFAN
HRPTR KEES BT R A LA REREE,
HESEHUKR, WFETATMESRNER, £4
EHFEREK, TEREDTKR. REFNED
#, FAEBHNKE, KA, HAREFMT
RELE KR R A B IR E S BT e in M IE
MW EKEE ., FEME R AR AR EESF
HeFE—RNPH, ARELRBTRERLMER
TEAWMEY.: EHEFRESBT RN LIE; &K
REBFTESRWHRENS, BRELEE, THHKE
AR R, AXLEESRETRNBE T &
ETEQNMECE, WEBE. R UBRUREY
BaEE, ETREELBETENASHE G RZ
AWM B HE KL KR Y, R FE
MR Z R E . B RBT I A R

(4) &Rk &

BT R TR, BHATTRAE, FHE
bREEAREEGREEAR, HENRERA .
FREd 5 RnER, UALHFEERT K,
R R R E L R E, EIARL £ FHAEE
HUMFRAHNEEZTL, FRRALREMEN T
KB AR, Y EERALE
ERA. FLRSFELITE, REREHELX
WRE TRA, k& Loy e HAT4 e (L,
LR A R R AR, R E R
Eom ALK AR EY R RNERET W, k&S
HRE., NEMERR (LERAERE) . 2KE

LR (GPS) WyE A ¥R K &, T LIED
BRESXRFEFSEEIMER, DRENTE
B, HRFRIEREEAHE,; BT LIS
Ed s a iR ES, @FPORIIRE L&k H T
] DURCR 4 R AR R R AR B B Al
RO G ERA RN R HT, KERFREK
YRBEFENERT WA HeREKF KIS
FRRG, F kA NAT &, HAle R H(MEMS)
Rt s, R MAEACERLZ B EFENEA),
AN, B MBHEA, BEWIF, ALIE.
5 7 MAHFRABORNE R AR

(5) 7= 4 £ 4 K Al A

BT AR, BHATTRAE, Mt
W R AR R . DU AR EEBRE £, X
BT A TR A A=A By R FF 4 D%
B E R AIR T b KRBT R RAREM, R
EREE . AVEE . AR AR A A RO,
RERB L, £MFRETAEARTA
M. EgMOR MR AR, £ OB KA
MmO NFTE, EF, £ R LD
EARRABALERR, BTEATAEAL; &K
BEMRREBIAN Z R TATHEWRAH T KX, &A
RREZERRET o

(6) i EEERAR

BT shmA %R, RERRNTT LA E. 3
M ESRTE R MR, SR T, B4
P2 TR o 3 4y R 3R 2 (R HE 3 A
EERY, @ AppOEERAHTEN, X
o A ey RO AT IR, RO R I sh A A i
RERS, EFM. &5, AR, RERETFA
B RKBAZ s RO E R, AW RAITHE
WAENRT, MAAAELMEE, F6mRAHA
A EES AR 0  k, H LA A I 0 oh Al 6 R 2
A, TEPREFITFERE, EREREFT E, K
W R R e k. BHWMMAEIR,
B R ES, HAT, sh40E RS R M
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TGRSR R IR, Ay R i
A B g W 5 A — 4 A SR A (RFID).
FAREE. FhE. HEESHABH, B4
Gd . EERE. AEERT. RE. BERARE
REAANTY 2REK, 2RI RED IR
S EE L SR, TANERLS . RA,
Aok, wl, BAAWEE. AHFBH
B ARKSBAEE, 56 B ML, A
T — b E AR 8 B R B R
A%,

(7) ERBHEE

BFAFR SR, BEERNFRNH. X
Skt kW AR KRR AT
KAV 5 Rk %R AR R SR L A
BEAEE, BT HERTNMESTH. 2EHK
RuMH . BEEAATERME R EEES, XA R
W BOR T o B R S AR B W TR A
BRI S E R ERE HRAF ST
BB HER G O R AR e,
WAL XL AEBEEREERAFI N, &
EUUHEERGRERRAKE RAXETE
Bk AR B KT G K R S A R
%, REAE: BRDMN e EE AR EE S
BRI B . 2 AL (AR R e
WIS A, FURBREEHEBEA. BAR
FEMEEHA, HABHARXTARALEY
A=

(8) fE# 2 sc 3t B A b

B A, RESRAFLAE, £
WHRRRI—ARRBEL Y X, FREMNE
B R, BEBEA S BX AR
KBRS, —EEKBREENES . AR
T & . BB MBI B b &
ik la, M AT A AR,
XFEANEE, BT HELKLIRME T
Sk FRBRES A R RS, EA A

EEABRMER A TFARIDER AR E AT S,
FIREEA TG B AR E R FE 9007 Rl w
4 F #7138 ( #1 RFLPs, RAPDs, AFLPs, SSRs #n
SNPs % ) £ & X EANFHA, T UREFEARM
HEAFENRE, N FAF B3 EARER X
WRAAA, RE T XH AETN S E 7R 4
TR B R, A2 PR LB R By S R EE A
O (7 F| 7 ¥ IR 5 A PR JEE B9 FF K An AL L e AR
B, QR EH RS BATENAR, ELTFATE
KR EMheH; Ofts ™ EEHFHX N £MHME
B QTL; @HF 7T 42 b 3 09 3 0 3 1% BE K

(9) HEREREA

BTHEDREEHN, BRERREANTRAG. %
GMRLKEEEEAD, HEK, £FL . HE
o MAEMBKE, BERFERAFTLIFZHALE,
BRI NBFAlE LatR, mfEgfiFELaE,
TEANMY, RA2LHLR VN EEL R A,
BRUBEREEARAKR, BLETHERENIK
WA, Lo, 28 xRkl 5 4,
XA B BEANBET KW AATEAN; B
MERIE B S HAEA, AR G 45 T A 5L
AL R MR At AR S Bk R, MER SRR
GEe A, EAERUFERITNE N, EPBER
BEWRNAREE I L%, %E LN E5 &
. BELMEFMH. WENEZ 6 R EE 4
AU KRABERERARALALEER LR TH
R\ EF, TUARBIKRT oI RE ., 54 FmRE,
RA D TERFE,

(10) 1E4) DNA J7 7| 5 3£ B 4 4 #7

BTRLAMTIRER, BRFXFALAG, £
H1 DNA 771 5§ L E A A 2 LA e B T2
B AEALFET MUK FI&HE Ay et
B TAE, %A BHE K2 DNA &5 KHEF
T (MPSS) | B ki %7 241 (SAGE) .
FIKF I AR X EN FHEA$ ¥k (DGE) .
Tl E B AT &, AATEDLTFEH
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BOR B B KR o ﬁ%ﬁ@%mﬁLﬁ%ﬂ F

AREDEAR, FANPEZHERER, FHAT
S, B4R, %A%%Aﬂi%ﬁ%%@%$

T BR 2 A 40 R R B PR SR T R AL R R
B T H NSRS B S, R T DL o e B E R
MAEMEERGMT, Bk, FRETARLED
R R, RRANFLE2 Wk, HERE
KL EHATRNDAN, AT E R RMRSE TR
W2 FHLE

2.2 Top3 IREFABIAEAfEIE
221 ZBEEAREAR
MW RFPEAMEE, R, TN F AR,
GEMRERWAFERRALE: £A5 0 EHEK,
AN EREE, FRAEY R RRERN, FERAN
HER, EEMNAE, BERANEET: O 5HAE
BA, TENENAZRBEN, wrF0HE 5
Tk mA, RENAT R, BRREME . HEK
RS HAHEKREAARAIR, REAEAEE. K
WEEM, RBEETELEN LR AEEAARXR
MEFFAERA, KEREERXERLRELR
B, AANHEEREER N MEDTRE =

QAEWF BB A, miBFAEE, HEeW, KIEH.
HEW. AT, HZxsbiHE (BT) . BRF
BHE . HEFHFE. RE L ABKFE (NPV)
WM HEBRARAR, URAGHE . BABEER
ERMAB AW A AL EE L DL
DL 6 H%J%%i%%/%%&ﬁ A
MYRRY, KARER, MW FRAF LD E
Hl A A, QFEAFEHEA, XAREE
Bx (EFIEMNMRER) . KBIT, FEK (&
WARTEAR ) Br i B 3 . R Ak oy R4 & &,
AT A At A FEE. REFER, R
WIEMRAE K ERSEEERMFELA, O
FRERA, MmN, KFE. KARYE. FRi
RGEWHK; KA®S & KEF. KEF.
BEREFARY; R ERKGNRBJER. T8
R, BEFERfZLAERERERLAR; WEK
Byt G R, T RAEE R K A RR,
FEAG S OR T AR TR TR
fXEFRWAFEUNE AR, £EEH, £E., ¥
EfmthE, BREFNHIIBHELER, £
E. ¥ Efms A, LA 5] Bk
2054, AR HMERIHX M 16 (LE221),
A 0 FE LA 2 42 [E Bayer Cropscience AG /7 ,

*221 “BEEREAR IERFRIGHFZOEFNNEEZ~HERSMBEX
FS ER /#K RAFE RNFFELLH) GRS WS IEELH IS 1E
1 Japan 74 32.89% 1520 48.58% 20.54
2 Germany 58 25.78% 578 18.47% 9.97
3 USA 40 17.78% 438 14.00% 10.95
4 China 32 14.22% 318 10.16% 9.94
5 Switzerland 15 6.67% 139 4.44% 9.27
6 UK 3 1.33% 123 3.93% 41.00
7 France 2 0.89% 23 0.74% 11.50
8 Netherlands 2 0.89% 12 0.38% 6.00
9 India 1 0.44% 12 0.38% 12.00
10 Belgium 1 0.44% 7 0.22% 7.00
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RS . &I

Htb =Wy R AR EEMPE(NLK222),
BRHAMEEZ S, HBERRHR 2 EAFE—T
AT A% (LE221) , HLAGIE b4 14
M (LHE222)

222 RIAEHMEREREHA
HEE B ARG ARG EE A R HEHEF
FEW AT E BB E B R, BT R AR
A 4

(DSB) . DSB £ 41, A DNA #y % Z & & HL4|
FlJE K3 %8 (NHE)) stFJR €4 (HDR) J& %
LA F B F 4, NHE) Z A A 4 kW 4
WEEBENH, TFERNE AR FERT
AW T 5 DNA i 8 Rig EHT 46 &, ¥ HIEE M
I HE NS Bk & (lindels) W R %8 X #4 R
T, ATHBAREE, ARERFBREERERL
T, DSB 4 % 4 HDR Wyt & A B4 5, #i¥kH

XEE AR R HATIE, 7L DNA R R JFDNAEHRELEDSB UK A KB Ktk fm
F2.22 "BEEREA” ITEFRINSTROEREE LYY
FS g Bz / X RIFE RITELLH W51 WEIEELE IO

1 FARB Germany 52 23.11% 530 16.94% 10.19

2 SUMO Japan 24 10.67% 748 23.91% 31.17

3 DOWC USA 24 10.67% 340 10.87% 1417

4 SYGN Switzerland 16 7.11% 252 8.05% 15.75

5 NIPY Japan 16 7.11% 201 6.42% 12.56

6 NISC Japan 13 5.78% 349 11.15% 26.85

7 BADI Germany 8 3.56% 68 2.17% 8.50

8 SNCM China 7 3.11% 52 1.66% 7.43

9 NIPS Japan 7 3.11% 46 1.47% 6.57

10 SNFI China 5 2.22% 35 1.12% 7.00

JE: FARB % 7~ Bayer Cropscience AG; SUMO % 7= Sumitomo Chem Co., Ltd.; DOWC #% 7= Dow Agrosciences LLC; SYGN
% 7~ Syngenta Participations AG; NIPY % 7= Nihon Nohyaku Co., Ltd.; NISC % 7= Nissan Chemical Ind Ltd.; BADI % 7~ BASF
SE; SNCM #% 7= Sinochem Agro Co., Ltd.; NIPS % 7= Nippon Soda Co., Ltd.; SNFI % 7= Merial Inc.,
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B, LIEHEE &Y s N\, NHEJ 2 HDR #f
KT DSB By = &, T E 4+ B %K 4 DSB
W R, B TF S H S XEME -4
DSB 1 Wy xt 34 A8 4 £ AT FE B 4% 5 A W s 0 1]
# ., ZFNs, TALENs, MEG fr CRISPR-Cas9 # #:
EHAAFARBRATUR I EETD, F4
DSB, 4t T # & 47 i 49 NHEJ 5 HDR 4 &, L3
EZ X EYE e SRR R
HMAEFRMATEUNLZEMFTENREE S

(%223 fk 224) , WX E W ER BG40
BN NS, wHs, EE., BZE. mLMEEHE
RANTTERD, EHFIHLAREG, XELANE
TFHBGE 23K, EFEW 3. XEME L
Z B A EEEE (LE223) , BoEMNHE
EFEWA T E, RERBAE. REELFR
71 BROAD #F 5 fir i & R & L7 71 3 4, HFE 34
MAE A AR EEHEERR (LE224)
T e XA A R B AT O A B | A,

#*2.2.3 “RUEMERFERA" TEARINEPROEFNEEHERSX

Fs Ex /[ #X RHE RNFFELLHI #5121 el 51
1 USA 90 45.45% 2095 63.47% 23.28
2 China 79 39.90% 623 18.87% 7.89
3 Germany 6 3.03% 104 3.15% 17.33
4 Japan 5 2.53% 40 1.21% 8.00
5 France 4 2.02% 94 2.85% 23.50
6 Switzerland 4 2.02% 74 2.24% 18.50
7 Lithuania 3 1.52% 331 10.03% 110.33
8 South Korea 3 1.52% 37 1.12% 12.33
9 UK 2 1.01% 69 2.09% 34.50
10 Netherlands 2 1.01% 24 0.73% 12.00

®2.24 “RUEYERREZA” TRRFLRIGPROSHNEE~ LI

Fs AL EZR / #hX RITE STTELEA E]E WS ISR
1 HARD USA 17 8.59% 475 14.39% 27.94
2 MASI USA 10 5.05% 501 15.18% 50.10
3 BROD USA 7 3.54% 451 13.66% 64.43
4 SPHS China 7 3.54% 55 1.67% 7.86
5 REGC USA 6 3.03% 94 2.85% 15.67
6 AGIL USA 5 2.53% 54 1.64% 10.80
7 CARI USA 4 2.02% 169 5.12% 42.25
8 ALNY USA 4 2.02% 74 2.24% 18.50
9 UCAG China 4 2.02% 53 1.61% 13.25
10 WHED USA 4 2.02% 47 1.42% 11.75

7£: HARD %~ Harvard College; MASI % 7= Massachusetts Inst Technology; BROD #% 7~ Broad Inst Inc; SPHS %~ 2nd
Peoples Hospital Shenzhen; REGC # 7~ Univ California; AGIL % 7~ Agilent Technologies Inc; CARI 5% 7= Caribou Biosciences
Inc; ALNY % 7~ Alnylam Pharmaceuticals Inc; UCAG % 7= Univ China Agricultural; WHED % 7~ Whitehead Biomedical Inst.
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Friesds
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. Seouth Komes
Chares
LI St

E223 “RUIEMERRBERAR" ITRFARIEGEE
BRIt X BRI S /EMES

CRISPR-Cas9 # i % #| %t £ i A T ZFNs. TALENs
1 MEG A%, MAEFIWHERMUNAN £, &
By 4 R o R AE o AT E B R B K A
B, Hob, dER K FAE S E A A X M E 4
BERATHEANERSL, FETHFFEINRRA
WA KA, PEREREESRE £ FH
Bt A o B R Mk A 2 e SR AL U AR R TR Akt A
FTEFIENERNBER S,

223 TEBE&ETEME

TRELBALEEYHENNEKAT.
HMHHEDNFmER R TR &R, LEE
bREFREETENELIEFHIEE . B
Bl K. Bk, s, TRITKEHH
NAXEWHE, FEZHERLAHFRAEALR
B xTHHEELBEWFLBERRFTESRAE
WeE. MEBLE. CEBEURE MR R
BEFT %,

MAEE RN R E LR XSGR NE N,
AR AN BRI ARG REMBEER KRGS 4ER
RETRRWEGERBET R, ALK, AXES

REDC
- .J-T-:I_
BRI "_ CARI
. ALWEY
[t LA
-l.lﬂnll:
HARD .wuln
224 “RUEMERARERAN ITERARIMNEEE

HABIEIR S ERI 4

BERBANBATEARMEA. EEERES
BT R LR, RRLRTELRANFANS, B
TREEM, ERMEMEDTAAE, BET 24
OREMREMATA, wEMAFEL, BRI
BAEHEEE; QTRBEARA, WHEHBE. &
. RBHEBRALRBEC RS ORZHERK,
K EEE, B EEpH, HEFEHEE; @M
PIEEROR, ot IR A RSORE A AR
AL EETAE, AEEMEAEE,

XE., WH. 8RR EE LA E R KA
LRELBTRE AR LT AT T RRHE
5495, OEATFRWE BT LB EMXGHR
REEELAAELEES BT RONE T . L%
BREA (LEEE, £MWBE) . LRBANE
LT RMIAIE I E; QHEN T NAE &
FENESRTREA, mAT LEREFE B
ARARNFL; OFE & BMRXIF RS XARNM
Hea, ReB AR, @FEATEFHBREHA
BB T R, B R SRR R AL £
EAEME (SVE) iR, RAEM/ REMER,
FAERELERA; ORERE LLEBEHAE
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R EEEIZE AR, WHE, PELIHEEFFEELARLERAT

HMREMGLAFETE, FHRTNEXAAEE  #, HOEREIMATFNERAEN BN 2% (L
A, PE G ZH, FEMEAEE WAL £226) . BRI KB A 1ER %A E S 1F
#225), PEEFATMENATERA L, £F Megrm, AT FEAEFRHARLRA (L
AR B A A KB —F BOEREET A 225K 226) .

#£2.25 ‘tEEEESENR" ITRARINETZOSANEE~HERTHX

Fs Ex / #X RHE NFFELLE) #5121 b 5 1EL
1 China 154 86.52% 1592 82.62% 10.34
2 USA 12 6.74% 226 11.73% 18.83
3 Japan 7 3.93% 69 3.58% 9.86
4 South Korea 2 1.12% 12 0.62% 6.00
5 Australia 1 0.56% 14 0.73% 14.00
6 Italy 1 0.56% 8 0.42% 8.00
7 Netherlands 1 0.56% 6 0.31% 6.00

*226 ‘tESEREHEHE ITEARIEPROEFNEE~LIG

Fs s ER /KX NHE NFFELLS #5128 W51 EEL ) STk
1 CAEM China 4 2.25% 46 2.39% 11.50
2 uscu China 3 1.69% 56 2.91% 18.67
3 JIAN China 3 1.69% 52 2.70% 17.33
4 UYIN China 3 1.69% 42 2.18% 14.00
5 UYHD China 3 1.69% 40 2.08% 13.33
6 CRSM China 3 1.69% 35 1.82% 11.67
7 uYGU China 3 1.69% 34 1.76% 11.33
8 usJT China 3 1.69% 33 1.71% 11.00
9 UYHU China 3 1.69% 24 1.25% 8.00
10 CHAN China 2 1.12% 33 1.71% 16.50

7 : CAEM %7~ Res Center for Eco-Environmental Sciences CAS; USCU % 7~ Univ Sichuan; JIAN %7 Jiangsu Suntime
Environmental Remediation Co., Ltd.; UYJN % 7~ Univ Jiangnan; UYHD % 7~ Univ North China Elec Power; CRSM % 7= Inst
of Rock & Soil Mech CAS; UYGU % 7= Univ Guangxi; USJT 5% 7~ Univ Shanghai Jiaotong; UYHU % 7~ Univ Huna; CHAN %

7~ Changsha Hasky Environmental Protection,
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N, EHIE

1 IEEHRHE

1.1 Top10 TEMARAIBERESE

e 75 T A 473 41 f7 #F #) #h Top10 T 42 #F %
WAL ELLL ERABSRTHBER, I&
KREZ, EXERFEAYEFIR, H¥%F
Brm. B CANTERAEEYE SR

AT CBEBEARRARE EHENHEHT
HRARERFL KBECHRAENES
BRTE" WA AR B
EHT CTAMERAEFFHEATL M

BHAFERARRESHEIER" a7
S5RBHOWT UK BDITHHAAEEEEFH
RRBER” o &R0 P ¥ RO A% 0 X 2014—
2018 F A& F KK H WM& 1.1.2,

(1) AT&wAEEWEHNATR

AT & — B THIAIE B A K% b3
. FE BRRNANBEARFE, ATHEELE
WEHH AR, REAALEEER, FEE

FHE (BEPR, BE. AARAMEFERE
B) W THWHERESTE, ARLBHIET.
BENG 5T, EFMEE5EHE, HAfHL 5T
. BT 5 R A E AR A& ) E 2GR AR
i, ZeMA R, BERRSHE AT E:
OREFESTEETESRERFHE, BEEHE,
FRABEENE; QRFROW T EEW AR
HESRA BT RRE. TR LA
AHBFRRERFARE; ORENF 5 FHEEER
WRAmEREL, KRR ARE ., LBEAF
H.ERBREGHE (SHEREL) F; QE
AHESSEREIESRETRAEE, G asiR
%, EFNHRRSEF; OAMFLEEFEERY
RARAHIA BT, GoABENRK, 7
MEEETFEETRINEEEESE; @LFNF
S5XRBEEYRAAGE, ZRAMNF . EH45H .
MR BT %, A TAF A A & A [ 25 09 B R 9T
%, EERENRENE LR R BN AT %,
— 7 E, EATRMMKAIIE, FEDlr, 24

F1.1.1 ERBEME Top 10 TEHARENE

Fs TEHRERE AN & W3R RIS IR S5 Sk iEEs
1 NI fe A 4 A B2 2 6 B LA 52 670 33946 50.67 2015.4
2 J i 1 A S RS Rk 63 7550 119.84 2015.1
3 i B 2 B o 2 1 H A 2R A R AT R 300 21173 70.58 2015.3
4 RBESHREAYESNHFR 20 2111 105.55 2016.2
5 ik 8 % 5% 6 T 610 159 484 261.45 2015.4
6 AR T R 139 12063 86.78 2016.1
7 F 4 Mo AE T AR IR 2 A LR AR R 957 62555 65.37 2014.9
8 B R M S A AR A 123 10501 85.37 2015.4
9 B8 I P 5 R 0w 5 B 32 6782 211.94 2015.6
10 3D KA A& EFIMAHRK 208 14259 68.55 2015.4




BS

Uik : Ex# DY

*1.1.2 ELHEEWE Top 10 TEARBIEZOIEXERFR TR

Fs TiEHAREGE 2014 & 2015 £ 2016 £ 2017 £ 2018 £
1 N T R4 & A B2 2 0 B LA 5 222 165 135 102 46
2 Jr i 1 A S T AAS Rk 27 12 17 6 1
3 i B 2 B o 2 1 H A 2R R R AT R 98 80 60 48 14
4 KBENRHREEDEFNAFR 1 3 10 4 2
5 ik 8 % 5% 6 T 189 157 127 99 38
6 ARG iR 8 i 9T T 9 32 49 34 15
7 F 4 M A T A IR 2 o B R A 5 414 276 181 81 5
8 ik 8 A PR 3 A e A AR R 36 29 36 19 3
9 B0 I P 5 R W 5 B 9 8 5 7 3
10 3D T AREF & EZHNAFHR 35 84 58 30 1

BRI AR EE, RERAT
EFHNTHEZE, ZFTERAEGESRE, AT
VWG kT R, (RIEE T E Y R IR AR L
By m—rw, EATEENZHENSTE, E
FH IR W BT RE A RE AR, FRAMEE
WHNEERE, REKE, ATEHELENE
Hy R A, EAER I RA A K AR A
HWE R, I ETHAEN-NFOEHR, R
BT 8 Rt N BT AMERAH K] DR SE B B
H 5T B B

(2) A SR AsRE

ANEHESEEZEZERANRN, BET AL
TR A I RN AN, HERKEFRLA,
AEREREREFEREREA (B 1044, FES
BAREEN 1%-2%) HEME 4 (0 A,
AW, EWARES) WA DEE, THTE
Fpig, \fE. KRk, wRATEEE, CANRE N
HEHKERAMKRE & & E M 50~100 fF, 484
TAREy “B_ANERA” , B4 FENRERE,
WA A G R IR R A RS, EAX
AadBPRELATONEESE, ZHEHL
W, RIERRL, WA ERBNEE LTS, o
MEZREAZREERE. AR, 2ER%. #

BEAGPAMEBEDE, PAARKE. £k
FH, HEAT ARG E—MAATE ) Gt
GMA” , FFRIT ARENBEAENK. 5HEFH
A EF| A H AT,

% 80% Hy ARG A B A i, YR
WA, ERAE PO XEER EET KRR TE,
W, L. By ELENAAEATE, HF
k, KEFHRXEKYW, MEMAESERE. FH. K
WHRR., BHRER. W, AN EEH R
SERMPEAKRBEAR, CERIAREARKR
KRG RN R T, s SHRLANNE
T B A DA BRI R A T A AR A,
BFTRFAGmAENFTEE, ETHEMES
A F AL D WO i, AR RN R R B R 4B
W, HRARLERUHLRRNLE DB TE,
7 EL b4 2 B A An TN B — o o DL X 7 ey & 2
AR (AR AT ) Wk F . BHRE4
KEBE Bk KAEAX, BRI R K 5E &
B, R A RREE T AT U E
TSGR R TR R R
MR KRR R Pl i g R = 4 B
U RT DL B M A R R 5 B e R R R B
Bl etk 4 518 kR A R F, Ak R
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G5 i A R RO A AR R A TR AT
WEWARTG . THARETERAREAEAE
Xo KEH o RAESHMAT R, EETHITR
T HD 5 B S WA R AT e E YT AR, R A
KT IR Al FT RARER Y, MTRER
HETRRATAETHAMEHEANENL., #
E A SR LA B b7 S Bh i T RS
FEm . REMRR. B & SRR EERM, T
HE B E KR L BRI K 4 R B IT 3 6
EASHAR LN ERSE., RHARE,

(3) WA AR EfmEME AR

Jo B 0 A AT E R K R R R T AR
FEBRFELERRXAE, RELBERRE,
HHENA ., WERE, £9%. WEHAF, A
NHE HEEAARFURTIEFERLELT
BRI E, Mt s 4 REBEHRE, A%
e, AT, MPG. AAE A EPATES,
B E BN WWHEMA M Z N B R LT
Bhk, RNARMERANEEMD f %, BiF
AMfEEAES WA HDNEIE, BDKNIER
#, FEef, EERFREM L, B EEAT U
S Bl s T, ERA R E SO T sl
B, RRERGHREE, BRI “EREHIIAA
BHAR AMENF—RATIZHRAAEA S
ANIE S R R e R - i K
HAH R A
A EO AT E LG A REETANT
W — 77 H OB R T AT A S SRR R A Y T
R A—F W, BEE T EEE KNG RE,
GEFHEREA, B ZEEA LS BHANA
M. BAT, WEREFIIREXWATEEEAR
EEMRE TR EFBEE TR, dEATENA
HERRER, EEELRM LS R ETFHS.
ZWH. By . TYREERKBWF LA, U
HE b B, LR 7 e 23R L R
B, RURXAEEN T 40", B E .

4w H

S
M

=

Ko

3
B2

MAEEMAN, BHENEFFHEIRAEL AR
Bk, BR¥ES. aRMWAES, BREITHME.
Fbefe . ME, EERA TR A TE R
&k, 2] 2025 4, AIA TG W Ak 2|
6 FALET, TiUEMEEATHIANT —RA
THEBARBEREEANE, —ERBT R HAE
BRWET . HE. WMTEE, ThHEEETL
b, BAFHFLBELAREKE, FEEANZ
FREAHERN, B, EEELL. FEEE
Zh EPRA. TR F — R 7| EE R AT
A EERY W,

(4) RBEX R RHEEWEFNAFR

RBEXRRITERNING —FERIN = E a0
Bxris, RTEEmREHRESYE EREAT
MR A R R A, B, RS
HampAeERAE AT RPN ARER. ERAKSE
EWFEAT R, HTRIE G RIF L LA Y E B 4
M, FESH LEAEENE SR B, Mm%
LT RERREN, ARETE SN
BN, RBEXHANAREER ERARAT
MENE, ERETHEAASEEERURGHE
ANEhaERA, HOAARRFHMEFRRGE
forl, 22 TER ELWHEEN, LXEMF A
WERBEEBRENER EERERNFEE(W
RXBEERTREM, hEmeZamm) | @it
ERREWWAR ., CAOWERETEME, Tk
WA EWERHMEBEE L@ L BTSN
KEFE. B, HENT R AEHHE AN
EEVATH XA L RIS A, 147
KEABRARNEELA, B AR REEER
(FDA) AT A AL PXEE N Ml i
AR LR BAFEHATHR, URIEABESHHE
AR o) P AE A BATH G R TAT M N
REFGINERRANEZRESS, BELHAT
FERECNFTHOAR U NEFHLRAHE
ABEEN, REXBEXHFWHARECRBT BF



BB VbR RGP

HE, BEBRBIEMGAKEENLE RA,
L BB NI RIK AR, URERLL KR AT
A B R B S 7 T T I Pk R, X B
BARBEERRRFRER,

(5) %Iz iB

FhJE Rk b7 RE L EH B A R Ak
P, WEANKREF WG AERAFEE, AT
LR GERBEE Y — MY k. MR, MR
B IERAR E R REAE S A T4
Mok my R EFR R RS, 4, U
PD-1/PD-L1 Jy X 5% 9 % & A 2 8 30 1 7| A8 X 36 97
WA ARAS Z, EXERFRALE. OfEb
7 E R B R A Bk gk R ALEI R A Q%
BT RRW TN MR HEL; QRABTH—F
BT RMEIT; @ %7 T AL KRR
EWBAT . RIBITRAISFR, R FUTZE
—MEEWNH A BT %, 2017 F X B s K E
FoRMWEEHREREEAN “HESHKE £
iy 207, FREA RIEIEITH 2.0 AR ME K,
2018 F i /R A B FHEFRZETHL LT H
58 I% James Allison # 3% ## Tasuku Honjo #t #&, I
RHMWANIK TIE R ETNFHREREFR, REH
5720 EHZ AR, AFENIERHYT A, F&
WREZHAR RABTHEAL., Bar, WER
G EREEE. WE. SHEMBESSHNEN
BT HMELETEERR, XM ER ST
AL BT, T EETFERTUARRS S ME
BEWEEE, AERPEINRETAHMNT T EL
MRS, EAMRECE LR EEL G
REHMARERF, ZANEFRA LTSI H
FEZR LT, F 5B % TR A2 4 0 s R
HRATERR, SF T &,

(6) AMEA 8 357

ANEAR B 6 9T T T B R Y
M., HMEEME LR R ANER R

VR, BHER PR AERZ, EHRENREZR
M, HEAMBEAZERA, T UTREEI RN E
T4, MERAE O AMEERERRAN, T
KEEHRFEREN BN, BT e E
RERFFEN, BNEENHTESRFE, LT
FHR MG TR R - MR REST .
ANEAR JR B 36 9T v B SR SR - R AR 1 2 T
B, ERQREATHMHFIREAA LG 8RR
(HLA) & hWE %, BEbL T HEEHNHRE
HIE20FHE, THETHEHELLE (TAA)
W EE TR e TR EEARHMTERE,
5 BT A BN e A R A AR R G BB 4 B T
DUk, RIHTHAENFHAFEWE L F
W EE, FPRARE Y% RAHER I EFIE
2017 £ 7 A, (Science) [F # & & T ¥ JUM L 1Y
—HERRBER, AAAEARFAGEEN T
BRAKE EEEE THESHL ERFERT N
EH, FABTEEFRE S HLA &4 R e
¥R, MW % K mRNA 52 347 %95 96 7 I
BT RITHERBEE, SIRTHAXE. BWERN
BH % XA KA A oA B AL B 36 5T M
Wo RRMRAEETHRENERT A EEA
TSI %A AOR . R F R A
L KRV KA MO AR AL 4 A A PR R AR K
RELT %,

(7) THRAEBREEFFHNAAR

HEEFHENETBER T RS H 0.
URRBE, TERBTHATER, LEEZTFHM
Famrg—REH AR EHE LT
M, YWMAEBRLEEFOE, HEggXrEEa
HHAK: —REGMTER, GFEET R
FRMLETam;, —RRETHM, afFEnT
W, M AR TapfhE TameE, Exis
6] R4 % A6 VE T 4 MR B T O e i T B M e
B, BT 40 e A i A P R E R AT T



'I.A Ll
-'-!,','/ SH T

Engineering Fronts

BTN, FTamRKeEMm = AR, BT
BATHERSEALEE. THRKEEE BT
A EEEREAT RTINS E KM, kG
ATHERETERETENARETARULT AR
MAMXBEAE, RERMEEBRNHEE, &
TTapbTBELEEFNEBRATRAEFNE
BRI ES, HAERIET =L EBT RS
AWRRTRFNA L, PlBaEsl . BRE.
WA ARAE . 0 LA S DR M A e R M R R S
R, MER, REAET MM RIS
TA NGB SRS, AT AT 4 M R LR AR
A # A6T EATE FR ¥E— B E R . BT
WA Fn B2 25 4 b 2 6] A1, B BOR 2 1T Af 3
Tap AR, ¥R TalREREEFA
3, H L L 1 R R By R 2

(8) a5 At v Uit 5 A8 B A

R €7 A B ek o ik AN
24 g e 4 L A R T S B A R R S BRI B AR R
BamwREEFM, BAKEA. K pH fr 53 E &
Gz SRR IRE 4G BN A R A (R
LFUELA, ATk M M A N R ) A
@RS (B ER. BRETF . HMERE)
KEMEER, thERIAMBERELE, REFF
FEAERERAERE S A NGRS M
R, RADIEHN PG EENGE S HTFHEHLE S
TR B 20 e 5 BN 0 v 2 A B R SR IE R 0 2
ML By R B SR 25 FE AR B E R
o ¥ R ORI Wy s AR . B R R R
THEREM, MEBESHREYFE ., I,
SRR AELT ML EEEEN. BEEIELRE
WRLT SR ESREREEN, | ZEEERRH
Mg, BRETHRETRNER/RBTHEMNE
Wit RMELR, RADENET 2 TFH R, 3F
BHERZBEH*—FHBETRAFHARRAE,
4K % i R A FERR Zn LRI R s T R 4R A

B 4n IDHL/IDH2 By R R R & 3B vE, A B0E R
WA LB A T R BRAR T R, MO R
WA A SRE % 40 LW RO AR R R TR R
HLE B R B B, s, M EBAELPLRS
EEER., KEXTRELEL (A, 2. RiED
EWEZ) MHARA ERREHRERENGFTR,
BB MR R SRR SRR LY, BT E
KiE. Wb, REWIERET TR T HAE
TR R W ik MR R — R R

(9) B4l 75 %m b

FF 2 2m o B R R 5 T 4 AN R
DEMBNERS, BRABZKRNAHATIT . o
M, HWMHATRE LW R Ae T BT KRB A, &
ATapER) (WwEEmp R TR, B3
Bahe) WERARMmBERRERA (I ERTFE
AL, WHAR) BATWHEHLE KA S,
HXBHFEMETHAEMNERDBGE DL ER
B BB REHE B AL, DA T Bk R
BRWEN, MEZFAKFHRE, AEAREEE
B FERE MBI, TFEXR, MFHATHALE,
P EARRE . RAEER. BEFHEXTRL
WTRN, W T AR ZHARMEFNERHES,
BT, ERExTFRmpNFRTRESH, 2
EhERBEENT RS FRI ., BE A R &
R#eSeErm. EMEBHAR LRI 7T,
REmERmNDWa, HEEERERIEE
R RBESEAT IR BE A RT P, B kA5
BWERMEEEE T H; ERF EEAMATH “A
% 20 g G TR 2Tk RO R R B i B
HEEEN; EREFATE, THALmRER
A7 BEFAN T, BRI FERRNFRE,
FRAT R M, IR E R AL, MRS H R
Rt FeAERENRBEIRY, TUFEEEL
Bl 4 p ey B RA TN, MDEERE. B4
FF BN A E 8 S ORI B R iR T 7 BT SE AL
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hpAnib Y F RSk E, ERE, T A TR,
AT POEE K ENMRBER S T RERA,
B RIUH 40% # A B3 1 R R T ) W b —
HATHRR NI A F N B E T, B
Epg £ FEE TR CES B, &I THLFE
ABIEIE A FEE, dHEABEERT ATER
WA RIS, FFEAN BN T ARSAT £ T
e KA 5 EAETF R

(10) 3D TR AR FH £ EF W B AR

3D AT B AR H A4 B 5 LA #F 55 & 46 A A
BDITHBAF AL E B EELE WAy ik A E
WARKEE, NTAINERMEZBESENE
By, 3D ATE B AR R F B2 A T #l 44 #
EFHEA . REET&EMR. MEAEANGE, EE
B &R TR MR ARG AL
B, WEMRESXBUEAE, FECESENE
BZAEHAME ZARENENEATL. &
AR5 BB AT IR AN A 4 3D AT BB 5 ik &
K. TTHMALBEERMERN . FIEL R
%, MEMXKARGALRE, BDITHAERAE EFN
BOEAAEN T NEAM AT R S/ T B L oF
FE AR MEBENNIHR, CHARH ZRE
AT EHEFTRENITHEK, &6
HHEE, BEEERNHA D ITHRARGRE,
BAELREMSERNT MERE, QM. ML
WA RRBEEH 3D AT, Wi, BEHAEE
k% 3D 3T AL & R NI R B M B, 3D
ERTOBEARTHAEFHARENA T EEET
WLF . NERX—#%, FHALYNHIERL
o H. BRI AN BEK, AWK, FAEEMT
B A . AR RAENTA . EERAE RN BN
At SRS Emk bk, MEH*—F AR
5 R &, 3D 3T E B RLAR B A 1 AR ] S5 A
N, EMFHENNIECEEAEFET &, A
MAELANARLEBEEEM G L ER
KON B IR R R R AR R 4 0 4 R BRI PR .

1.2 Top3 LIEMRAIGE S FIE

121 ANIZBEREEVMEDHNATR

ANTE G- R THENIERALE S
W, k. BARRNEANREARE, ATHE
WEHGN AT, REAATIEREA, TRE
FHAeE (BFEPE. B, FHREMEZERE
B Wah TR RS L. KROS5 BT,
RANGETE, ENRSEEE, HYFL5F
flr . EEINF G R A FHA LA E 5T
B, RAENAHR, MELKRERTANTE:
OREFESTLEESREFFE, BREE.
FRANERERENE; QKRFLWMEGET EEY IR
B SRA L BT ERRK . TR I, LB
ANFHFARZREFAE; QRANFHIFEHLE
WRNmERELE, kKRR ARE. LEAF
B, ERBEEHALE (2hFHREE) %; @F
TR EEELTENRBTFRMEE. FREHE
%, BEEYBRARSE; QU FARSTIEETEY
BB AEH A, B, HWARENRK, &
WeAMITHEARRNBEEES; OXENF
S5XATEZYRARMGE, XEANF . XERE.
MEWHE R ETY %,

ANLEREEMEGWNAAR, EALXEN
REGEHNKREENA T %, —F W, EH
TRmMARIE., BEDW . LB Tt
e BERMAEE, BERATEIFNTIE
BE, ZMTEFREHNER, RAT LW 5%
THRE RN, RARRETRENRAESE; 7
— W, ERTRENERENS TE, Exy
BHAMETREEERELR, FRXNEES L
HENREHERY, REEkE, ATERAELAYE
B R AR, EEBRITRAALE L GERSY
BRHMBX, #HETRARBEN-NF R,
Rk BT Rt N E AT . AR R DR 52
B M2 BT B

iy 72
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AT E AL WELG AR, Frmmxtik
wERFERAWT. OFELHRNEFHEEEE
%, EREFESHEEFRFENITEAREML 25
RAEE; QU oy E R M 4% kLI N Bl &
REHRBEENTREXS,; OQBAGATHES
EAEG T &, EEAERD TR, #RD
FaRw g, @ EmRAEEEATEEN
NITAE R A, SE LG KA B H AL B
Ofl AT & AKX 8 B F R0 2 4 3 Aok
BRENS, BREFURELENEFRAANA
BREA,

B E R RN AE2 X A e OE
W BEREFIFETEREENDH . KRA
MEHNLES, BATHE. g8, ILRE.
B, BCEB. KRR S RGN R ED I,
TATFRG&AEE, BRIED R, BIRAD KK,
Q18 % & HE, A R 2 W 45 A M1 ) £ 07 %
TR AR ERAEL K. B EEE . AERKRE IR
(R B o VAL R R 8 % 3F KR 7%
)%, TABROAHFLEREREE, QXA
T BA BN E AR R B 40 7 3
W, RELEGE . EEANFREEEESEF R,
SEILG R T A T, P 4 AW IR 8 v A A I B
FIENENET . DEHEFA: FRIBEALK
BEAERERIB. B/ WEAH . BB ET
BRETRA, RV EENEARTRALEEIE
AFn B B EH K RILE A L8 AL E NFE
TRy ZMEA; R RAE E SRR A
ETAEHRFLNRINEAZFERFRFER
N EETBEREMIENETINBAFS, BAEE
WKE ZIERMH; AILHEERAFHATFA
BREEHAR, PBAEHNE ZRE, FAK
R B IPHE%E; 56 HA M N, K3t — PRI
mEET (FHRTEFR) WRELKE, BAF
75 B AL WL A 4T, 5G By I JR AT 55 A& A R AT A
SR T M mAEEY 2~3 & FHIBEAFANHE

jutl)

2 R ERRIRREFFFRALNEAN T
REFEA, LAY ER PRE—En, T
—FREBINER GGV BB BT — By
AL, OFHEE: FEMAEL., FHIBEAKS
AL BANRTRIEREZ, HIATH BB,
RENAENBZA . SERBEFLE. BIPIE
AL BRRRE, BEMALRERSE, B FATES
R R A A R AR R R, R TR
RH—EEH, OGMWHR: AITHERRKEEE
AN, G, AR E. A
AREMNR., HEREFTEAER T ZNA, I
g T B 204, A AT EAEE) M
ANTLERELAWEHWTHEKREKR, HFX
FEDLA0% R E AWK, EERH K, P E.
moMERHELE, RARERXREESZ: ATEHAE
AR P B, IEAE N EE 5 BT I I PR 96 T KR
ALE#EHBA. 5CHEEEMBFXANE S,
EEZEARBTEAMFR; ATHHAELWH
RIEETREFHNAEERRE; BALEE
5 FFEHME S, THZEEN,
ANTERAEEWEGW AT, ZLw X"
HHAM W E RS KRB E. BNATHN,
e, xEH, FEMEERMCENIM(LEL121),
. EEE Y 52.24%, BB L, PEAME
By b AR T 10%, EMERXHZECB R
BB AR LA AL T0, BRZAHLE N
TR B GE R, Bk P R T B
FEAAEFFMA, FTZIRNLHKEET A,
MBI HENEERERE, BOBXHEE
HLEWMTWERZEARZAEENNAEEXR (L
A1.21) .
CAIEGEEMELN R AAR ZLiEX
AXEHAM TN Y, H8AKEXE, &
Sh2AkE TN, HpHsar 3y g £EBAH
A =( Harvard University ). 3 [ #7382 1% A 2#( Stanford
University ) #7155 & & i A % ( Korea University )
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# E £ I ( Chinese Academy of Sciences ) #y & X
EHAEZL6AM (MK 122) , AEZLH X HAL
M HE A BT+ A P B R A, AL B A R A1
*#% (LE122)
SAHEUERITAMER, T “ATHBEL
WEHWEAAR” , REEWMELAEBLA TS
Bl PR ot s ng B B, (EAESAR A b7 R A R
Wk, 2. O#—FHEATEEEARAERR
DT, BRWMOAAEREN RN ERE, ERE
KABTE; QFSHFH#ATHEIRAEF A,
BE . FEFERAETE AR AR LA, 5=
Aes. B, BRMANE RIE;, OBUAT

BRBAREL Y, FAETEGGHMBEA (2
B OFHIFNE) , mEANHFGHHFR BRI
25 @A T U I Al AR TR Sk B AR B9 4]
FR, BAE R T AR AL e E A A
K OmBETIREGBALWIER, MAklEREX
5IRIFR 5 I E R @%= 3 B Fr iy IF
HAIHF & F e B, LI F R AR TR
35 KA

1.2.2 BpEMESRESEE
ABEMAESEZEAEERN LN, HE T AE
st TR Ept B AR, LERKEFRLN,

®1.21 ‘ANIERAEEVESHNAAR" ARMEFROIENEE~HERIHX
FS ExR /X B 1B LA W3R WEISURELS] RIS ISR
1 USA 350 52.24% 19780 58.27% 56.51
2 China 100 14.93% 4496 13.24% 44.96
3 UK 75 11.19% 3966 11.68% 52.88
4 Germany 58 8.66% 3181 9.37% 54.84
5 Italy 56 8.36% 2215 6.53% 39.55
6 Canada 51 7.61% 3004 8.85% 58.90
7 Netherlands 34 5.07% 2271 6.69% 66.79
8 South Korea 34 5.07% 1764 5.20% 51.88
9 Australia 32 4.78% 1145 3.37% 35.78
10 Spain 31 4.63% 1325 3.90% 42.74
#1.2.2 “ANIBREEMESHNARER" ARENEPROIEXNEEHIE
Fs s e 1B3ZLEh W5 IR WEIBURELS] RIS 3R
1 Harvard Univ 59 8.81% 3714 10.94% 62.95
2 Stanford Univ 27 4.03% 2406 7.09% 89.11
3 Korea Univ 23 3.43% 1390 4.09% 60.43
4 Univ N Carolina 23 3.43% 1493 4.40% 64.91
5 Columbia Univ 17 2.54% 943 2.78% 55.47
6 Chinese Acad Sci 17 2.54% 793 2.34% 46.65
7 Johns Hopkins Univ 16 2.39% 665 1.96% 41.56
8 Univ Calif San Diego 15 2.24% 786 2.32% 52.40
9 Univ Washington 15 2.24% 742 2.19% 49.47
10 Univ Penn 14 2.09% 1117 3.29% 79.79
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LIS

E1.21 “ALBREEMEBHRAHRR HRNE
NEEERFKESIERNLS

ANEEERMEEFEEREEA (10" A, TEH
HAREEN 1%2%) HEME & (BFEAH.
GHW., AEfRES) WRAENEE, EHTE
fril ., BE. KRR, BWRAETEESE, CA PRGN
HEHERAKE & L FHEH 50~100 5, # Y
TAGW “F_AEFA" , B FENRERE,
XA B RABRAES, EAE
Aot BPRELFTINEEDE, BHEEHL
W, RIER R, R ERANEEERE, #
MEHREAERERE, BLER, ARER. #
REGFAMEBESE, PUARKE. £k
EH, XMAT “AEMEN L HATE I
GRA” , TTRIT ABRENBRAENE, SHEFH
A4 B R SR A B R T .

%) 80% Hy AR A& E A i, TR
WA, AR PO EEREET KRR,
W, L, BT RELANAHAERTE, HE
k, REFAREKYN, ameaSELAE. FR. R
BRI . B & RRR. WOE. KRR Z A A
GERRPEARBERN, BERNKTEKRKRE
KRAFERAN R D, FasEASHARLANE
T B A A BRI K AT A AR,

Ririy Cald fian Deegs

E1.22 “ALZERAELEVMEBNRAHAR HRANG
ROEZHE G IERILS

BFTRMOGRRENTREE, ETHEMES
AR B AL 7k, R RO TR B R R
Wi, HRAREERUFHDRE O LEL I TE,
7 EL 44 5% B A BN [F] — B P A DL X A B A AR
W (WmAFEAMmITE) WXEFR, BERRFL
K L8 E RBFIEMK, MR AW R &
B, RERARESNBEFERTHFATURLTE
BB B 2 5 R A A PO RO PR A e kT R e 1R
PR B R KR o R A A W R A B
BA R AR o B M K SR R T B ARk Y A
A EMENAERERFHTRE, HRARZR
Gt 5 R 18 A R A A A ROA B9 A R R S TR
WAEWAXTE ., THRABTEERFAEAEAR
Xo KEZHuRMELFGHETR, £ETHETK
WA G A S A R ATy B E Ak, TR AR
KU A M A BT RAEVE Y, A TREK
METRRMFTEENHFABLAERNGEL, A
M A AS R VT DB B A T SO B T R
Frfm. REERA . B AR RMESRE,
BB E K L BRI R & KA 6 IT o 3 R B
EASTEIRBRCEAR R B RRE L RIERA

B AT 2t A AS A AR AS S B AT 58 BT T A o
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AR N ES S AR £ R BORLIE
AR, BEERIARES ., LY FMEERFHE
WEMAEARFE, RNETHEBESNEN Y
R SR MNA; KRR SERR
KE. RRAELFWERGHHE; #—FEBAE
R, fPfe. RAtMRE. WESEZRELEF
WY R A A 5 P e S A B R B RS A
MR SEGRAFHER, REEMEN
Mif 25 & £ KR P LS RAPA RN EMES G
RN AT AF, SR ERERSE: HHENE
— e RORBENEF R, EpEMESE
EREAARL, %5, HWEMEE P NERL
#l, URHEAMFERAMKRG G EOER, FI7
HEasE: OFEMES SRR RARH LT
WAL QFEpASTE R RERSER ZM#ER
HENERSTIE; OBk EASRE. B
RARS I TR L L KR HER K R FfLH
@7t A% RO 697 BUR o S 0% LR Kl
KB @HFTHEMESR A EERSL N
RiEH%E. SWmBE o0 @REREMESH
R RS R A 7 36 B R 2 Al BT R R AT
T IEF R
ECEHBESTRERE” FEF, BOR

XARMTHIMWER A ZXE, FEMFE,
Hop o E R RS o 14.29%, EFZ RN E
EARERZ— (LK 123) , NEQ® X H
EWAENEEE, BOBRXHEHAMTHWER
zEAmAEAEXRR (LEL123)

“BEMESTRASBE BB TR X
EHAEM NN E, AT ke £
B At A B, 4Bl E: % B % # oK ¥ (Harvard
University ) . % E % & & & % (Univ Michigan)
Fu by, | B 2 3 K % ( Catholic Univ Louvain) ( It
* 124) o AW T WAL H 4 BT+ oy & 1F
Mg ERE, Mo R FEEEX R LEL24),

GAHEULEFIAMER, T “BaMESH
RARE” HRAHE, REEWATEESREEH
RMWAS, BHw TR,

(1) #60FZ2/ 0%, AEMERFHE
WMAESTMBESREEMARNKE, RNFTLHFR,
TR, @ “Framks” “EiRkeE”
KA KR

(2) REZNEREFWES, N ER
EWEkSGH, £ FERF AR FERGTRE
B, TR E - FEFEFENFEMESTRA
R R R RT H, AT AR e R R B

*1.23 “BEHESHIRESRE BRENOPRODICEE-HERSMX

Fs ER /#X B3 188 5 1B3ZLEh W3R WEIBURELH RIS ISR
1 USA 34 53.97% 4062 53.80% 119.47
2 France 9 14.29% 1367 18.11% 151.89
3 China 9 14.29% 801 10.61% 89.00
4 Germany 5 7.94% 636 8.42% 127.20
5 Belgium 5 7.94% 807 10.69% 161.40
6 Canada 5 7.94% 407 5.39% 81.40
7 Japan 4 6.35% 556 7.36% 139.00
8 UK 4 6.35% 441 5.84% 110.25
9 Sweden 4 6.35% 549 7.27% 137.25

10 Switzerland 4 6.35% 457 6.05% 114.25
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L3

1 S e

% E T ERNAREE,

(3) ER &K b, REERANFF A1,
XERENFHMANT SN E EEMEE, JF
KRBT R 5, T MR A ARAR
RSB ARTEREMESHRSRENTE
Fo EPKHARSERMERT, THAERRTK
&t L B AT o

(4) AR HEMWFEMESTRS R
Bk, GERR. SN MUTEETE. BIF
HRFE T, R E L S5 IR AT

123 “BEMESRSRE ARAANEEER
St X B A ERMLE FAES, BRLIBAEMENTE, BFREX
®1.24 “BHEHMESNRSRE ARANGPRZOIEXHER=HIE
Fs g 2B EL Pt WEIBUR SRS RIS ISR

1 Harvard Univ 5 7.94% 732 9.70% 146.40

2 Univ Michigan 4 6.35% 587 7.77% 146.75

3 Catholic Univ Louvain 4 6.35% 706 9.35% 176.50

4 Emory Univ 4 6.35% 252 3.34% 63.00

5 RIKEN 3 4.76% 504 6.68% 168.00

6 INSERM B 4.76% 550 7.28% 183.33

7 INRA 3 4.76% 216 2.86% 72.00

8 Washington Univ 2 3.17% 406 5.38% 203.00

9 Cent Queensland Univ 2 3.17% 322 4.26% 161.00

10 Monash Univ 2 3.17% 322 4.26% 161.00

vE: RIKEN %7 Institute of Physical and Chemical Research; INSERM % 7~ Institut National de la Santé et de la Recherche
Médicale; INRA % & Institut National de la Recherche Agronomique.

RMEN

1.2.4 “BEHMESIORESRE" HRENGIHEZIEE SR

181



BB VbR RGP

EHMBEFE, SHARELE,

(5) IR HMXBR, HEMAMESTRAE
RAH TR WA 552N BA R, 3T UK
T, BHT R RRAATHR O

1.2.3 RRZFHHZITEIEREREF R

MR Rt AT Ak g R R B T M AR
FHEBFELFN R AR, RIGEAGEARE.
WHNR S, wERE, £9F. WEHE. A
NEE HLERAIMFURIRFERSERT
BRI TR, dEe s 4 REBERE, R
. WAL, MEPH. AAE AR E,
BT BT ST EAR A Fodl B % B KB AL
Bhsk, RNFARMERFONREIE M )%, H%iF
ARG EAEE WA R EE, AR MR
#, Fef, EERFREAE, EREERAT U
SB . ERnh  TA, BEUK R oA % T AL
B, REXME#REE, BRI “KmE a3 HA
IHERER AMITHHF-—RALEGREAEAS
B, EWSHBEHMENERERXTREARNA
£ H B R

A FE AT E X SR E R
W —F WHE T XA R EE ARG &
Ry A—FW, BETET EEGA NS RE,
REFWERBIAR, B ZEZATEEELNE
M. BAr, NWEEFIHIRKWATHEEA
AR RS & P AE TR, B AT E N
BEBER, EEELHRM LS K BFES.
ZIE. B, DB EEIRKEN S LA, U
Hl3E e K], A g LR B 7R A B A R 1 R
B, REREAEEN “T V40", BLAGEE S
MR REWAN, BN FHEIREL AR
Bi, BR¥. ARMMES, BRTHBE.
Febefe . M, 128 R AT — TR A & ki
&R, #2025 4, A AT E kW Ak 3

R

6 FALETL, TAEME AR NIANT—RA
THEHABREEANE, —ERBTHREHE
FBRWET . HE, WMTEE, ThHEEET45
W, BAFHFLBELAREKE, FAEANE
FREAHRBN, A, EFFELL. £ E&E
Zh EPRA. BN F — R 5| EE R
WA EERB M,

A FHWETEMERE AR R ET
ANLBHREINRZALIHWERNE ST E#MEHFH
KFHBFARN RN . HEREFE: 204
40 £ F 60 1%, David Marr 32 H 1T 5 415 3 i,
McCullc 5 Pitts 42 i # £ 7t # A, Donld Hebb &
4 Hebb # 3] £, Rosenblatt % H & s {4, B =
M E & 4, 20 4 70 £ 4K £ 80 4%, David
Marr # H 3+ E W% B, Hh 1R —EWE W4
F A A Hopfield & “HHHEHERHK” . WA F
58 FFRER, M2 ENEEREANEE .
HMERSE, EERRE (AL) #ERNEE AT AR
Ko RTIL 304, UMSHEARENATE
BRAME R, ZXBNABNEES S,

i B 2 o A 2 T S 2k A B AT R W R B AR,
AFEWERF, WA F5 AT G RARTAR, Hib
BEEHE. HENAE. B8, (4) #HETF,
SilRle, OHEFE, #EAMHERE A E ¥
&, HXBHEEM, —RAMEL. KA. TR,
NI RERAEEARNE S RENEER:
6T B AP F0 T A Sk B A 45 BT 4 A e 2 05 AL R
L7 M E T %S, R EHEERH
REEWNEMR, EEHAT B T REE
WA B HE KRR A? REFHE
R R, Ha. BE. $F. BR,
BEEAMM AR — BB “EART WE
HAAFWAXEL, FEAEHEA: BHFFREA
TTEME. CREARE, DR KN AT R
A A,
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T L o B 2 T B A 2k A B R BT
. —RWERAEMI . WERAFLH
Hl. WERRRERNITERE, WERAEFHA
FRASWINH R, —EXREMERESE, &
AR A B R A T7 %, Mz e MR T B
A, RTAMESFNITEEA, FT b @&
xR DX B X TR B 3 ko KR IAE S R g D R
W F A, A Hilbert B A M 7 =L R RE
F3 . Rl BEFIMEEEINEFER, KR
FAEFFER, AT o 5B L, SER, B
NG %,

2013 4, X EHEH 00 F A2 BRI
RAR” , BHEAA0MET, BTHE LT A
HREABGE RN RRF M EZHF R, TH
BT AR ORI A B A AN R T R R (K1E
ARFEERS) BB EAFRIE AAAE
WEmE TR T Mm%, EEFRFAFRITXE
(IARPA) H BT £ E R By “A MK EFEWILES
i MEMTR, BEFEEAMNZEEN, HK
BRAEMBEE, FEFAXNAMEAE., #Hiffns]
A B RN A AR, RG] A F5R Ay 2 Al
2254 %, DARPA f£ 2018—2020 I\ 45, ## 1t 7
BRERMELETE, I TE=ZRALE 2 ab o
%, BEAIVEFIMEE, AREFER. &

BHE., ATBAEFENHAR, REALE#E
IR A O AR 201744 F 26 H , EE for “H
BB BN, SFEE “ERIAET, #AT K
ER MEABA. BRAREAFE, GAEEHATL
BEe . KB, MBFIEMBERRNEENLA,
GFrEFNBAFER A S, BE 4T 2013 £
TR CHEBURT A e iR

ECRAFNH ARG AR AR
AAECH X HE#HLRHLF, XELATHE
SEAE, bk 47.33%, H4E—, EEAF
B XA E % s =0, dthasl A
17.67% #n 14.00%. ' & 723X — 403 6y #F 52 T 1k,
EENRENBEHABENBERRE, “WEFENHE
R e R R Ao SN NN L AN o R
5] 4 0k 4 A 75 55.40~84.53 ( 1.k 1.25) , #EH
oI 3B H BB ok K 66.05, LA B E ¥ F A
ABMAR TN AL ARARATE ., A%
RNEXFHENAERERE, BObXBEHS
WTHWERZAHE—EREBNEAEX R, L
*EHHMINERAH AL XTH, BrEA
FEAEWF TR LS Fom A 5 & EEEN
ERXREEAXE., £E., £E., 8K, EAxMfH
+ (LHE125) .

OB FNWATEAMEEERAR K

& 1.25 “WRIZOBETENENEERR ARANEPZOIENEE~EERFHX
FS ExR / #X B3 a4l WS8R WS ISR EL A RIS R
1 USA 142 47.33% 10 394 49.09% 73.20
2 Germany 53 17.67% 2936 13.87% 55.40
3 China 42 14.00% 2774 13.10% 66.05
4 UK 34 11.33% 2874 13.57% 84.53
5 Switzerland 26 8.67% 2093 9.89% 80.50
6 Italy 24 8.00% 1610 7.60% 67.08
7 France 22 7.33% 1156 5.46% 52.55
8 Canada 20 6.67% 1469 6.94% 73.45
9 South Korea 13 4.33% 965 4.56% 74.23
10 Japan 13 4.33% 797 3.76% 61.31
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Uik : Ex# DY

‘IR F RO T BRI NE BE A
NEZERSMXESIERMLE

1.25

KX R X EH AR T AL, HEF A =
WALk B X EMEE, 25 % % EHEE AT
( Stanford Univ ) . % [E % f# k% (Harvard Univ)
Fn 4 & # = AR Kk % (Univ Tubingen) ; & # %
Bt (Chinese Acad Sci) B & X EH & % 4 fr ( I
% 1.26) o A b X HALAMHE 4 BT+ oA 1F
M EE, BB EEE (LE1.26)
ZeEULERUIASMER, T “WRFHHE
WEAMRMG AR ARME, KEEWML TS
ElShFE R R RS E, EERAEBRMEL, &
EmEEFRANEERERAD . BRY WA A REH

i

*1.26 “RENEHETEINENESERR ARANEPZMIEXNEZF=HIE
FS s N7 S 344 ] WEIBUR  #WEIBRELH FIFAES IR

1 Stanford Univ 18 6.00% 1627 7.68% 90.39
2 Harvard Univ 18 6.00% 1632 7.71% 90.67
3 Univ Tubingen 12 4.00% 534 2.52% 44.50
4 Chinese Acad Sci 10 3.33% 589 2.78% 58.90
5 Univ Oxford 9 3.00% 920 4.35% 102.22
6 Univ Zurich 9 3.00% 783 3.70% 87.00
7 Univ Toronto 9 3.00% 583 2.75% 64.78
8 Univ Coll London 8 2.67% 919 4.34% 114.88
9 Univ Calif San Diego 8 2.67% 681 3.22% 85.13
10 Korea Univ 8 2.67% 624 2.95% 78.00

iy Ol

— ] . .I.-W- Zunch
[EERIT e o . lnl 4
| Livww Tewales
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A, RREET Z¥MRIX. 2900 R e o
FRA%, HATZAENERRLMRR R
AW O ZFRAT WERG3, AR KL,
Mo, ARFEEFTEERE, Rl MR-
s FRAL, GEAHERFIR . EWIHTHE
FR ATHRIAETEANTHRLE; Ot —
FR#ARABAMNE, RAEKFE, WHE, FRF,
HENFLFMELX A RS, RENELE
WAL 5 DAm B AT R i viE i B 2 B 0 3 B A 26
ATHRHFRAETE, EetEmhE, FEWN
R #fmEr Rk, I 4am—LxaERAR A
ERAEN; @I WHCAR B R 57 fek R
WA K RAEHHFATTHA AT, TFRAGE . $4E
Za, BHHEEZUREEREAR, #EmxEs
EAL, Oy SEREAR B R R AL

2 IEFRAHB

21 Topl10 IFEAXAIGREEE

25 T A S aH B Topl0 T F L& N
® 211, REBES. WREF., %h¥, E¥
BEREEANEFIRAMAL T A SR EFEF
Bym, £ “CREnvHEAR" “milEoR

A7 CNBRMAE R KR RFATFRAE, A
BREBETHRA” “RERBEEAR” “ETHEL
FABERFTME FTREA” i FRER
WA “ETTaARNALEREREERHR
A" “RmBEAONEAR” AABFBEBEAMRE £
G R E N A AR BT R % F] 2013—
2018 “FHyFFHE 5 H A%, Wk 2.1.2,

(1) FbJE#IZ BT HA

b8 BT R N R R A ik, &
o R e G R AL B A e LR 36 Y AE B —
Xk, WERAET AT ECAREBELY . HRE
B ESEERTE, ARETITE, AEEER
Ml At w7 A%, W RRETER £
10FWIEREFHMAFRERE, HLHLEH
RTARERIBEEEFNASG, DERERLLRF
FEHEKEFE, RV BAGIERENHA L,
et Y REFBEARGLEMET LERENKE
AEHERMEHER, CENEERLEALETHE
RN HERRTERTY W MERZIETT IR
T 1893 4F & {7] ik 4 i v oy o]+, 2| 20 42 90 AKX,
LaM%-2 (IL-2) hyREWGARE T EMES
Ve LRI T 40 BB ek BT R 1B . 2013 4
( Science p By i BT RIF N T ARFE R ZH

*2.1.1 EHREWSE Top 10 TEFRENG
Fs TIREFEENG LHE S5|FRE 95121 Y NTFFE
1 ik e T BOK 5145 16 846 3.27 2016.6
2 84 B 5 B ROK 14975 46 454 3.10 2016.2
3 FEFE R BB A 2965 16363 5.52 2016.7
4 HTEEAF K BFERRTME THHLA 11529 36476 3.16 2015.9
5 AL B A 5060 13702 2.71 2015.9
6 B H T WA R Bk A 5918 25699 434 2016.4
7 HTTalmArEFSBEEERLKR 1720 3747 2.18 2015.7
8 ATRAC B My A R 757 1900 2.51 2015.9
9 B0 AT BOR 2500 6669 2.67 2015.9
10 AL FEBEMH 5591 16273 2.91 2015.7




B

Uik : Ex# DY

*2.1.2 BEHREGE Top 10 TIEFRRIGHNZERERS | TFIEL

Fs TIREHF ARG 20134 20145 20158 20164%F 20174 20184
1 P8 S 36 9T HOA 274 384 470 886 1379 1752
2 B S BT ER 1237 1702 1930 2509 3164 4433
3 HHRERA 108 185 301 500 806 1065
4 HTREE U F KB RTNE THEA 1470 1547 1689 1943 2329 2551
5 f AL EE | K 513 635 745 918 1120 1129
6 BT 7 AR R Bk A 229 507 762 1241 1550 1629
7 HTTaplaAreEds By EBEAR 267 278 236 260 360 319
8 ATRAL B A R 89 112 98 123 145 190
9 4 fL AT BOR 289 321 329 388 525 648
10 AR BB 852 913 748 925 1062 1091

HEER, UWhkied g sl ik eyuR & T
20 M % 20T ik (CAR-T) Rl i S 207
SRBEWIBTEHRBRETEARY, GR#ATH
R B R EME LR, B, MAERZIET
BRAGSFF AR BT T ZEE WK AR A
BB I KT B AR 0 R T F B

(2) & de i By ¥ i ok

B B By W R AR T EHLAE WG R iy AR
HEREAN, PHELAERSHMAAZ T EE
B, RIAIVEREMD T RE, FRAHD A
B BRI AT AR R L AT BT R R R, T BT
KHARBHENERLE, AHTEFIHRES
B R AL S, DAL
RT20#HL505KREH, TEEHT = MREN
B WM MR TR EMET miRAME, W
ERENE; AEZUNEERNEF GHMETE
T REEXFIERENLENE; F=H
Bz DL B B T B fn R B 2 X O ik AR AE Y
ENVMOAREEE ¥, BRI
AELATHE-_OE=NERERLRN N, T
Bl 1% W BOR B R WA R B K B SO [P R = B
By AR MR AR 5] AL, BT 507 BB oy A 24k
FEAR AR A AL, A% dk B0 W 45 R iz AL 1] A A

REwvH RN ey E T AEERAE, HF
k, HRAEEEEFATE RO NTIT EIH
HEKWAY, E AN B A XAT LR
HUE AT, 2017 ATV FEE £33 13012 £k,
BK 40.7%; 2018 4 2 X4 200 127G, HHTE N
SORHELE SKAD m B A A B O BT R AT A
R, VLIBM., & #AT TF bR % o E AR AE
EERHEB D ARRHLE, RETAENKYW
HH, BRT — 2B AEL2;, BNNBR, K¥
B AN CETEAS LI LF0E SN K8
FE EBAETEER, BY MK T ENKEER
By B HH B W ROR By R R B

(3) EEHFEHA

3 Y 45 % 45 2 35 B 41 P B9 4 DNA J Bt
T, . BB E, B, ZERERIARD
JTERMETHAEENE, FHELANFL. 3
MWEMETE, AR FNEREENER, KA
THMmEBT . CART WM BT . Mk KK IER
F, N1994 £ —REAVBRER AL, 2 F
ZREELEREE (ZFNS) Fr itk igk0E £ B B F
Y% BB (TALEN) AL X, AEEBRAZT
T A H g K AL B A A R R Y 20 4R
2012 4, % =R A H %% A CRISPR/Cas 7,
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HEEGEERT N CE, BEMEERER AL
ZA UG . A E L M A B R LR
AN R AT, Fl B, UL CRISPR/Cas % A
R RN MARBA, WEERE, &
E4#l. RNA %, kW mthmiE. 2RihE
£, AEMFRR. RREAE. KENHFRE K
KT RETRA NN TR, XEEEFLINER
W RERARE AR RETERYRE MR
RAUREERBRRAGRE RN E, ¥ ARE
W R, BRI AT AR — R AR
ERENGHERFETLEA, RETANHT
PR TAE R A2 I R P iy B 1E B AL, 3% RNA %
T EL4 |4 f, M 2012 4 CRISPR/Cas # & UL %& ,
HERBTAHREITITT R/, B FH R TR
WXEEHRRLEL, CHAERNTHNAMNE,
RE ) B A W PR R R AT

(4) ETHAELAFAEKFBRRFAN S T
A

FEHEHAFABEREUAREEA, 4. %k
MAFRB AR RENS BR . BEEIE,
MERK, —REZRMFREAGHRELREREE
4 R R ER A K IR R A R
W APk, — @, 4% K BIE o % By 38
FRA B KO R, 2R B T A T
B—F W, BEAFABIEGEFEEREL @GR
WL RZE., AEARANFTE, HtTHEN
AT, FIF B A ARETN R REA
Bk, RAlE@H, 4ok cFDNA B4 1 8 4
B EAMGRY FHEE, ARRTHARY, £
A F A B BRE AT ERE, 5
BB H LA KRB AT ANEET S
L. ST, HEAFABEANELATIERZL
FEMA=ANEA, §h, AMIXEEAFKHE
WAL AR, TR R A m X 5
FHEER T REFH—FRIE, HA, WFEAH
FHRH, AThRREEMNGERRD, &E, £A

AR 4 K B I R R B R AR R AL R ]
F, FER| I A K B B ik fe R B (] AL R
Tk, ULRWNAAG, BAEMEAETRAR
W KA KR AAKE, BT FDA AT 8y
TRATHRTWERAGHR AL, FEEIADTL
B, AEFRA¥KBENHARTAETE AR,
BRI TR T AR % 4 x4 i B A FE oy 2L IR 40 5 ok 4k
FR. ATMEANTHEEAZARFENARLHFAE
TR, wllFsAR, &, KAFFERH %
B, WA ETEELT AN EREEAA
A S RIM RS, Kok, BE TR B R R A
FRBRN, FEE A A S 2 A KR B A
THAAERAREEEZNER.

(5) mitl# =&k

fafl#E e (BCl) , & —f @Al b AK 4
ApEH K HLEMAALIRE, REKR, BE.
B, A RREREFBHERRNET M, K
TR AR E R GG WM 18 By X AR R A
TR ML O BORE L E T kR S A AR
HRBXERWWEEDNES, ZAETLE | FE
A, EARAELE, TR AREHER. A
MRCHERS, HMERRARKRSFEL, 23,
BEFRDRAGNEFREFHEN, KRB H
FREAFE, AT VRREAHRRESLEEME A
M, MEMEETRERARLS EFAERARNLE
RE, RIHLEE T EOR BB A NG R B A, A
ORGSR S AR S 2 R SRR A
WG RREE PRI E, hE e, MEsHH
& BEAIE 12 3 oh e R P B R Bt HT R Shoh b
BRTFE, ARE. B BVRAF AN R
ARG ENIET . HEAE AR A TR
=, REMYE KL EF G E E L o
ARBREEN, HAEREEHINT — R 7 AR 4]
NE, FFMESE AR R, HF A&, &
T RS B ESOR B R A A B F MR & e
- AR, FEHETHARFEGERE K. &
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FEABENMEEE, HBESRXEEAR, FF
A BEANE L. GERERESHFENTX,
KRRty E o EARREE XS, BlETRK
REMBHE. HRBEA, MBAKR, ATH
AN EE#E, WARFWERRRFND
MiARA RN AL, W REMNEIRARE
R —FAAT AW ARSI EAL
BFRXEMNAY, ARERERMR AT K~
EE KB,

(6) 487 7 2 R Bk &

b VT AU A B A AR R AR A 3R
TARHATRE, BT, . AE. T, ££28
Brigir ko, AV RENT FREE, MER TR
BHANAHEAR, BT FREREBEEZN
T oM E T & & FIAA M 1.0 B, 24 rfs,
BT 20 B, BENHLZITE. MASIE
gk oy 3.0 Hret K. BEAE KRR AR R
FRAGUHHE., miHE. ABIE. ATEHREARN
H-FKE. BT FRERHI XA CHNRA
mAKH, HEREE, M EN ., M. A
TR AR T4 R A E SR AR DL R CBR LR
MR mEEABFRGET KBBT. RETEY
HHE, EHM, 2| 2020 £ 5 AR F R A K
KE 60 L E T WIHAM, T F R & &HEH 0K
b | —4F 3K 153%, %% 19850 7 &, M &R T
REFEHZHEN . RELEHROTHLR, A
REFRRFENAY TE, UKERBORA KR
AEBMAET AN AA T, KRF T F AR
MEERLEHRE: FRYBERRE, PAK
WEmEE, APARBE B, TRETE WY
R, FREBRKETRANER, RAETHER
BE. BEuEGE VAR, REKBERETAK
By E B, AT R R AR

(7)) AT FTapnayrEREBEEHARR

ETTamA L EZERETEZEBAKEH U
THURANEETLZE S EMMHH . AEMFTRER,

D AWITHF AR T EMERAR N — R & & 17
AHSEBREWENEF TRE R, WK thE
BERNEE. BAARALBESENTHERET
MR Th R A FHET, AWt E
RATU T MR EMASAFEN LG, BT
MEERFALMAREF; KHHN3ID £HITH
EMRMERA, TR R BAH— P A%
MEMABERE, ERALBEDRERF. KKA
AERE. HABERESRERNENKES
W FNSEEHENFFTAEREAREET, N
B, &Mt E, Bl ERE, SHNAREE
B, LINERE AR b AREE
REFRA. T EEHTR; ARASHEAS
EERE. EKERFGRETAMRE; VAR
IREBAEFHAFT VR ERMEANIHE,

(8) AR HHER A

AR Al oh 4y M AL BEOR R 6 AE SE 30 2h A R g 2
BREAXARRALBERKIREEKE 2L,
THTEEENA LA L RE LKk
TR R T AR, R YA K St b S
RPHEE I, EXERAFACEHE AR
MR ERA | ZERER SR IRE R KR .
BAENER RS, EANE MR ES &K
AKEH T, NIENS PR T AR LT AR
HAWRATEAMAXEZERRIRNELES
BEABEDL, I RANKHA 2 R 36 7 ok o iF
HEWENHR, HAHAZEEATHALHBER T8
WRE SRR RF R AT ERE R, B
A, ARMSERARAEE NI ZEEEXE
S50, HxBEARMFAEALE+pRE, K5
KOS EALRBE N AR PR G
BRA#E, CRWMETSHEEZALFTREKS K
AR S AR AL, FRAEAR K HT AL B AT
FWEMENAARTRET EEEA . FEEU
AT 40 o Fu 3 B X o0 o 78 00w, L4 R
NEFANBEATBREEERANRH T, KER
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BWEHEASHERAABEREEARNHA
AR ER, FHEEETEREERR. B
PR . B & e R S A AR S R R
AR, BB, HE P SZIA TR S A W AR
B, HBEIMBENEHWEE AR AGRE, RE
B EAEZABELT RIFNAEEM, RIEBT
ERMERAERSRFERELT SMH ARSI ER,
AERBWHERREERN

(9) %4 A

B2 T TR B o B AT AN e 3 R4
HRH, BARM, RAMAN—RFAFEER, 2
EXAMER | CRA. i, A EAER &
HEARNF K, B 2009 F Lk, XTFEBAENF .
FUE R A MM B0 FREERARTE N CHERE,
B0 AT ST N — AN G ML B B SR 4 A 4R R B
BESLEANEE FE AN RIATREIA, £E
4. REFEFH. AREERELSTELETA
FoM. REFRRBERLFIALGEHER 4
W 9 BT 4 B G RO T B, 324k, 2016 4R
JB gl o [ B A A 1E H A 2k 2 j T XD B AT P R
MBRERR . WERK ., RKELMBEHR
Wy S aE B B, Oy R IR SUIEH b R 40 ey %
ARETEESEHE, Bk, #RELAERE
MHTABLBE MM, BB, Bt rdRneg
A R R R, AW AT R E AR
WA E R ET A RNIER, MEmAE
M RAFEER ., 20 FiES KGR ARLEY
HH T E ., AT RN RN A S TR
TR G R R, 3408 SR E S A4 2l
HREHIEREMART, ERKRNI0FE, Hg
B A B R 2 3 s M 2 A R BT E KR 4 e
B, RAMMARTERER . KE UL Y
GO FUMERIIAR, TR T I R A AR 5 BT . M
36 97 Fode ] i T W E A

(10) AR EEBEME

GRS G MR R AR A ARR  E A

MR, BT AEER. EKETF. AH%E, x4
FREBEUR BB ERE EEZERNE DM
o BE, ALBEABEMRITE 4 & B BEE
WEBA XA G, ENAREKKE £
WA, BHAEASAFERRE, ZAFESHH
MERME, AABLEGCEMRERATHEE, £
W, EFRAHFAERAF L TAHLTXFRNEK
Bo. BMALHAGEMBERGEA TR K.
FAKE., B REURDER., EARERB N
HAEBET, i, FHBFEFHRAMIDITH
BAR, ALFHEGEM LT THAGNENE
WHT . FARAREAEMMERAR, BTN
BESH, RATALEAN, ETHATREFN
HRAGYHFAEERGEFZHNAR, BT ADE
BAERE, & ARSI 8w MG % )bk
RABWADHRES BEN, RAREGEANGT
BAEUMAAL B ERPBEER L FA, £
AR F S E AR T 37 T KR T A, SR
AIRFF A B F 0T 7 AR A 2018 4 #y 100.7 12
F£0, WK 3| 2025 4 th 489.7 1L (T, A A& EH
KFEH254%, EHNBLEEFWEZART L, 4
LEEGEMHEARANZERE, AEALE
S A AR K T e — ST B R A R,
MEFEMETE, ALEATEZE; HEAETE
STtk G R R A BB B ARG
RSN ZRE, Bk, BAMREREE. &
BABAFNLBEDRNE LM, H6ZAN
M A FRERAMRATH LSS

2.2 Top3 IREFLXBIIAELMFIL

221 PMpEREBFTER

Jie 8 S 6 Y R B R R S H R B AT i, R
TR A G TR LR B o LA R A T I B —
Kk, MEBRARN EERQERERE. FRHYE
BEBEFERERTE, ARETFTE. fREE R



BB VbR RGP

W P gk M7 % ME R RET AL £
TEMIEREFHMATRLRRE, HEALEHK
TAEGRBMBEAZN LG, BEREAZALFR
BHEKAERY, RN SR MBENTHFE, R
HAYREFBRRAWLEMET LERANEER
HEAKEHER, EENEERLLBAGET KRR
WTRERREFTERTH W, WEAZETRRT
1893 4F & A i By R, | 20 42 90 1K,
Plai& -2 (IL-2) h ARk oy 48 g B 597 A0 8 50
VLR B 1] 9T 46 iR B R BT W OR B K, 2013 £
(Science) H i JE T KT N T AR ¥ KA 2
Ho H5ER, UhERERIHFfkeTE X
KT 408 %% 57 % (CAR-T) W R ZHMIE %Y
LM BT PG T EARA, At
THA R AT ENENR R, BAT, ME AR
BT RABARFAR, BT, T ZEENEEH
E 9B B W KT R R B B R Y R
BB R AT MR X EER AL ER
. FRAGHERERATE A, FF5% NS kR
LA B A 5 150 AL, 5 AR 5% A 8 A P B A e R e
R, A AR e A R R L, ER AR
B RIIT AL, RERIET AL AWM, I
BT B8 Yk RBR AR BRI AL, MR A
HHREZRFH M, THFEREFEKR, WHRET
N R — b S M TR I I8 T vl AR IR A B BT
P, AT K AA, 2016 £ 4 2R A E BE
TR ALK 619 L £ T0, FEH % W3 F RN
W EA, HWIGAA R A, FITE 2021 £
KHKE 120010 %70, FAEHKERIFE 14%
b, MERERITEN VELE, 23KMHE R
BTGB E RS e, A5 R ET ER
B AN S S E R K, FERTIA
R AKTE G M RZ A TR, EARMNERZIT EH
KRB He 4 b5 E ok M. 2013—2018 4 & M E #
HRTHEAFRABHEA T, PEFERE S
k27 1851%, EEFBEFERATXE, 2

EAEMER A, TANMBEHRATEEAABERZ
, fBEF 5] R E&%ﬂi’ﬂ%ﬁﬂl%mﬁﬂ%liﬁﬁ
B, tAREARANREGZE, WiE Rk
B a7 EFr B R e A e O ER W : ﬂ
JR T B AR L BB AR K R Y VE A
FREENREARERFRAEL E A RERE
BLAS, TR AT HDR A R0 MG A KW £ 5 %
T k. QR R BRI Y i A
i T A5 R R LR 5 T R Y B [ A R 154
5 RIS E - B A AR R
4 4R, b T A RO I 4 B & % (ADCC)
R A AR M 48 e B 1 (CDC) 1F Al % 30 L
WU e R I e, M E Fi7 % A
FLA % A i A E M 4l e TR F RHE B AR A
JR B 1) B B R B R ek N, B E RS T
o (TNF-a ) FEA%6 (1L-6) H B H i EH
My kK FFE, IL2FFHhE o (IFN-a) £
‘T%%%Eﬁ?%(NK)%%%i&%%%
@t d S WMH A AR RERE DT
B RN 3 %fﬂﬁél fz % ( 4w PD-1/PD-L1,
CTLA-4 %) , kiE % 9% 20 J R A 36 X R4 Mg
di, QI MMEMTE: AHEEAZERANLE &
WA, EERSSATY H e KX B B4
B, kB 42500 M8 40 M SO R LR i f %
ERimEmp . BaTEARK M TN
4857 % CAR-TZF| A H TAZ ARG T 4/,
i 2 #6545 UL JE MHC R 4] b 8 07 R4 53 0 3R 51
BaltAEdTER A G, BARE. B, &
AW IE BT TRl 4R SR 22k M8 KR £ 4 b
7, REZLHRMWEFEFARKIWER, HMHH
Ko F A F AR 48 7, 9% Global Oncology
Trend 2019 4R, 2018 4F # &t fi J& 7657 T 7 Al A%
Bk 4 90 €0, FH KL 1L1%, B R ET
FHPRERERUT AERERLENES, WEAL
FRE, EEHAFEATERM, REEEKLES
R, R#FLGFLRE, BHERNEFMEMER
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WAt B, WA T R P [ R A 08 T LR
A K BT 2 WK I RO R ) R A TR, MR AR
Z RN A E A B NZAT W, RHE
THMHET EFAARHATTELA A, BT
] i S 9 W 9T T R R IE AL 7 BT R A 3 52
HE XK AT, HHEREK, ERENE R
T ARCMANRFRREMZ b, moRE
RE R FERFRES, KUK REE, BLF¥
HENGERRGHEEAY., RAM4F. R44E
WEEMEFHERES, FREAZRFHFRN
AEHES, HEITHRER 2B M AHY, £ 0%
MR AR R 2t i ol e A E Dl AT v R
T 2 A Rk BT R L 0 R R B TR
2013—2018 4 “Jif 8 AT MR TR
WER, LM 3WERSIMX HEE, vH. &
B, EP P EFEANER Sk E T 1851%,
EEAHEFTERRTEE, ZRIRTFRATHEN
BEAMAERZ—, EFHHIIMARY 1.72 (I
*)221), EALTARET ARG EEH, NEF
FHWERZ BN E&ERLE (LE221) x4F,
FEAsmE, FE. ZEURERSERY ET.
& A 7= W HE 4 AT 3 B LAY o Bl AR SE E Ak
% % % (The Board of Regents of the university of

Texas System ) . 3 & A4 % (h % S #F % A1 ( Dana-
Farber Cancer Institute Inc.) #2 & B % i % £ /A 7
( Bristol-Myers Squibb Company ) ( % 2.2.2) .
MAEENAE N EERNE (LE222) X4,
4N 8 (Novartis AG) fi 4 % BT K% (The
Trustees of the university of Pennsylvania) =z &, %
KA F (F. Hoffmann-LA Roche AG ) #13E F & 7/
a (Genentech Inc.) zZ [E| FEKIAEX Z.

2013—2018 & “ B i Y OR” IF KA
AR R RV T ET Ar Cdak
WY WEABERER KA, FEBRFEHA,
FEFEALE “BRBRTEREETET FHIFN
& F| b ik B T 15.76%, B WiEH & A b
60.39%. FEWIEFALE AT E PE
Fl B bk 3| T 34.54%, £ EAHKEF @K
T % 44.13%. 2018 7, HEWHFAL 4K
iR IT =" R E A K E LA R T 36.50%, %
HAE I G o 43.10% (LA 2.2.3) , LA
WE A A AT AT KR AT T E A,
BB ETHEAAELENASS,

e LRI MER, £ “WEREBETR
A7 FFRETHEAAH, REEMALTEENEELF
WEWASS, EEABETHRERK, BHAE

®221 “‘MERZATEAR” FRANGFENNEEFHERHHX
Fs ExR / #X NHE RNIFELLH) GRS Bl Gl S SSLE Y
1 USA 2786 55.50% 11927 71.27% 4.28
2 China 929 18.51% 1596 9.54% 1.72
3 Germany 266 5.30% 1321 7.89% 4.97
4 UK 198 3.94% 554 3.31% 2.80
5 Switzerland 189 3.76% 1829 10.93% 9.68
6 Japan 178 3.55% 234 1.40% 1.31
7 France 163 3.25% 765 4.57% 4.69
8 Canada 81 1.61% 230 1.37% 2.84
9 Israel 78 1.55% 159 0.95% 2.04
10 Australia 71 1.41% 50 0.30% 0.70




Uik : Ex# DY

F£222 “‘MERERATEAR” FRANGTFERNERHY
Fs HAY RFE RIFELLH ELE EE 4t TS 12
1 TEXA 113 2.25% 405 2.42% 358
2 DAND 100 1.99% 725 4.33% 7.25
3 BRIM 89 L77% 896 5.35% 10.07
4 USSH 88 1.75% 287 1.71% 3.26
5 NOVs 87 1.73% 1280 7.65% 14.71
6 UPEN 83 1.65% 1324 7.91% 15.95
7 HOFF 77 1.53% 689 4.12% 8.95
8 IMMA 67 1.33% 215 1.28% 321
9 GETH 65 1.29% 570 3.41% 8.77
10 SLOK 59 1.18% 367 2.19% 6.22

VE: TEXA %7 The Board of Regents of the university of Texas System; DAND % 7= Dana-Farber Cancer Institute Inc.; BRIM
% 7~ Bristol-Myers Squibb Company; USSH % 7= The United States of America as represented by the Secretary department of
Health & Human Service; NOVS % 7~ Novartis AG; UPEN & 7= The Trustees of the university of Pennsylvania; HOFF % 7= F.
Hoffmann-LA Roche AG; IMMA %7~ Immatics Biotechnologies Gmbh; GETH 3% 7= Genentech Inc.; SLOK %7 Memorial
Sloan Kettering Cancer Center.
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E221 “MEeEaTiR” FREGNEEERSM E222 “MERESTRAR” FREGNEENEES
X[E &1 ERILS RIS

FAWERTRAERZ —,

222 HEERWIZETREAR

L By ) BT R AR W T ELAE I R 0 T o 4R B
WYy mEIN, PHELEL AL T EE
B, RIAVEREMDTRE, FRHAHD A
B B R AT LR SR E Y R AR, T H L
KHARBHETERLE, AHTEFIRES

R E R A VA, RIS IR ARRIR
T2 50FREH, TEEHT =ZAKENK:
BAEUMIRIRYEWET MiRRE, WAESHR
EME; RERUEHGNBEFI SRETIET —
RIEREENXF] SHENRENR; F=NEE
DL E BT AR AR L 3] Oy AU AR BT
VR KEEEEFT, BN RSO RARE
ATEHE-ME=ZNEEHRA R,
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i iy o o i i B China
e B Ey L) ok -]
+ & £ + + £ — Foriieot S
U=
Wusa
SEHEETSOuRA . . L * L] [ CHbie
R
PERERRETE L
W " ' = & i L
LR - - - w [ -
o 1 i % = ¥ ﬁ ” 0
& 2.2.3 “MEREETHEAR" FAEIEPRASMEENNFEE=HERSHX

& B 3 B 15 BT BOR B R AR A e SR 1] AL
FTEAFE: EXRRNREFIEA, ETUHFTE
BWELEEEAMEE R, FRANDITERN
Ak 1] BL LA R4S e 15 BT AR AL By A Al 2 5T AR R 1] A
%, HER, HRELEEEFATERAHNK
RENHRAE LRKWESY, BEANERAB DI
AR AT Wb A % U A2, 2017 S 4T b PR E B 2 3K E
130 12 76 VL b, 3 K 40.7%; 2018 &£ H ¥ & #
200 1270, B AT E W AMRHK B KA n A2 AT b 4 B
LW R AMRAATA A, UIBM, AHMETFH
Rk oy B AR B AR A A S B BT U B £ 4R
RETAEWAALF, BRT —EWHEAESR;
EANmBR. KPgE. AR EFRASLIE
NEMESANARET N LBRETEEZRH, B
R R E E A B D B K R B

2013—2018 4, M “HHHB L B H A" w
BRALEFGHIFFENRE, 6. PEMELRE
BT LA RFEENN =4, HF P EFIFNLF &S
ik 2| 7 25.01%, EZIEFLXMENE AR
ERZ—, EFHHEIIMAMRY 093, BT £H

SRFER, R & EN LA RER LA R Y
B —F R, BT EHH DB EAL RN LA
KEFTHEEAHE: OAHEFABBEHNEESS
JREMFHA . MBRFEAZE T E R
AW HEA, ETBEAERNSTF. AR, 448
BRERFTEASHERY, AREEFIRELE
BAT AN —NE LS EE N BIFEEEREK,
HAMBEBRBENRRTABEUNR T FNEEX R,
QBB AFHE M AAAIEERER, 2F 0
WX 44, CT. Batkdk., Ewm Tl B,
ME. RESAESHNYREE, VELARELK
AMBHRHEHRE, NTTABRRBELEDTHE
OB E, OQEXFAFEH V. AHE &L
WA EBEEESERNRRTY ENEREEFELR, AL
FRETATIGRNHHARRE, NEELEHK
P& T T A 4 B A AR A, BT RO 4 AL
A E S HAT R T . @BAE KT R B4
Mr: W& R B M S F B & B4
B B A R g M P, AR R E ] WA G
A G AR BRI AT T, FRTUAES
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— Bt 8] X VB AE YRR HAT TR, T AL A% N JE £
WOHRFEEENSERE. O KK 58
RE: FRETAIH RN ERARELGET S,
Bl RBEEHN, EAN, AELHELEF
B, BEERET R, FESH S
, AR R, KT R G R R SRR N
FllgRigy Ry, #AMESELWETT N
@FRHEVERETNE: TEAXATERIA
NERERAREST, HEFHATERS, SR
HEHLEWN, FUOMIFERE, ETRANIANE
MERWEST RS, NTIRARLEE. REH A
FiE, QEFATEREALH: EXATERY
FE R 25 f B BT BOR SE T R B SRR
ARFEENELETH 7 TALHENER, T
HAFERAIFEFDW YR EBRE ¥
FaEmmE SHhA, AmREE kL, Finksh
WEFDi. @ETHAILEA, 2P XGH,
TRF BB DR, @AM E SR
Bl WA, T EEWRALAEA . £ AR
BEEEMEGHRIOR, Brdx SEA oA Lk
&, wHRENBEA, FANBEAFEGHRET K&
WARK &, MBEATGRGRELE, ATE®
EETHFFWHARERLRA, Fisi)i
EAE —FURM B AR AR ZE T EHIFH 202X
Eo AEAKE, b TEAET ASE N RERS,
ABRHBOHERN R RRET o £ 4. &
fi, #MERZAHTHEEFEERAATER, FXK
“FREIEG” AEZEHNE, 5EHETKEN
PR, SR EL Rk T A A B E ST R
WEZ, XLIURA T EH LT A R RR
W& B BN E R EITR BT 1 &R B8 A A
BOWARHERAARGN DML, ERES
SN AL RE - REE, £V HER, FHTR
FTAE T R G ) Wi A i 4 2 2 ST B &% 1 TR 2K
EEEMZ L, MEGNAGFEEEMESR, B
AR R AT B A AU I SR AR 330 55 2 BT 34 R SL R 1

5. BEHALRESERAIFNEZARY, kA
BHELS PN R IR KT &,
W2 O 5 HE 5 B BT BOR B9 W PR R R 61 22 I B A&
o B—FTW, YRR BT E
W RS L ER, FHREHEET T AT THE
E, FETEERMA DN EEEN, W
WETFEER, FWHANGEE, Sar, KEFH
HALERERXRTEFEMBELLRT RS EF
AT AT & 3 A A, An Bk 45 6 5 B 0 Y
RAAEERERNEFR T WA K, B0 %K
o B BB

“ERBMBDETRAR” TEFARGEEEAH
M IWERHEE., PEME A, XpPEFER
Wi H £ Al Bk B T 25.01%, EEABKESTE
RAT£E, BRIRFAMNBNELAHERZ
—, [EFHHI AR N 093 (N%k223), &
WTHMER, ERALAREHFRA AT >*
HWERZ AN AENE (NWE224) XF, %
EfnfEE, mEXKGERATT. LA~ HHE4
A3 AL A o Bl E £ E Ok WL A B (Volcano
Corporation ) , % & [ Fr & J Al £/~ 7 ( International
Business Machines Corporation ) ##/% [# 7 |1 F /A
(SIEMENSAG) (L% 224) . MEZAHAIE
Mg (LK 225) K&, W15~ 5 (SIEMENS
AG ) 72 Cerner £ %7/~ & ( Cerner Innovation Inc.)
ZEBFESEXR,

223 EREREFA

F % 2 45 2 3 A B9 4 % DNA R Bt
TR, N, B¥HE, B, ZERBEARD
RN TR, FhE AN, B
MY EMETE, HFEFNELHEENER, A
THmEBT. CAR-T M B IT . Mk KRKET
#, N1994 £ —REAZBREXAHIN, 2%
“RAE LR (ZFNS) FodE % E BN
Y (TALEN) R AL X, AEEEKRZF
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*2.2.3 “EReHENZERA” TRARIMETEFNEZ~HERSBX

Fs Ex /K RTE NFFELLH) w55 Gl (4] S SR 3
1 USA 6556 43.78% 33029 71.10% 5.04
2 China 3745 25.01% 3485 7.50% 0.93
3 Japan 967 6.46% 2047 4.41% 212
4 South Korea 868 5.80% 1073 2.31% 1.24
5 Germany 541 3.61% 1500 3.23% 2.77
6 Netherlands 488 3.26% 1041 2.24% 2.13
7 Canada 297 1.98% 1244 2.68% 4.19
8 Israel 209 1.40% 920 1.98% 4.40
9 Taiwan of China 193 1.29% 318 0.68% 1.65
10 France 190 1.27% 330 0.71% 1.74
®224 “ERUEMZEREA" TEFRIEGPEMNNEE~HIIE
s HAg RITE RNFFELLH) ]k W IEELH Rk E kS
1 PHIG 465 3.11% 1101 2.371% 2.37
2 IBMC 352 2.35% 478 1.03% 1.36
3 SIEI 318 2.12% 1257 2.71% 3.95
4 SMSU 204 1.36% 582 1.25% 2.85
5 HEAR 198 1.32% 793 1.71% 401
6 GENE 130 0.87% 327 0.70% 2.52
7 BSCI 112 0.75% 319 0.69% 2.85
8 MEDT 95 0.63% 519 1.12% 5.46
9 UBIO 88 0.59% 343 0.74% 3.90
10 CRNR 79 0.53% 213 0.46% 2.70

7 : PHIG % 7~ Volcano Corporation; IBMC 5% 7= International Business Machines Corporation; SIEI & 7= SIEMENS AG; SMSU
% 7~ Samsung Electronics Co., Ltd.; HEAR %7~ HeartFlow Inc.; GENE % 7~ General Electric Company; BSCI %7~ Boston

Scientific Scimed Inc.; MEDT % 7~ Medtronic MiniMed Inc.; UBIO % 7~ uBiome Inc.; CRNR % 7= Cerner Innovation Inc.,
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T AR08 K R A A LA R 20 4F
2012 &£, % = REE 4% 5 A CRISPR/Cas 7] 1,
HEEGETRT A K, BEMEERERAD
G LLE & & AR VE 4 P9k E A AN R
RENL R HATHHE. B, Ll CRISPR/Cas # &
AR RRRNEMAREA, WEEHE. &
¥ H . RNA % kR E 5 2mEREE,
HEMFFR . RRAE . RENF TR ZIRRE &
TRETEAHHITE,
EEBEFLXNBRG X BHA R ACHE: %
HTARGBEMBERRAUREARBERR T
BRI AL, §ORREE O A, KR A
R H—REEEE., ERERNCNEERET
ELIA AL, Yadg T E N TSR TR AR AR I K B
BEE L, FR RNA G TEE A, A 2012 4
CRISPR/Cas # & 3L LA %k, 2k 4 8 40k 4n [7] 47 IF
TRIT—#, BEARABELEEFRRLE,
R E KBTI R R R, AR AR A R R R 4T
B, GZHMWEEMNEARARERELA, 2K
“HEERBHEAR” TRFRMEN LR, H4w03
WERHHX yEE., FE., BEF, PP EL
Al b IEB| T 28.23%, ELAHETERNAT %
B, BZIBRAAMBAHNELRARERZ— (L
%k225)  NEERZEWAENLE (NH2.26)
k&, £EfEm AR TEY . EF—RNE K
HomBEAR" WRCBEAREA, il 2R FHE—
HEBZCEAERLER Y, X2 FEEZN
B EAHENK, EFHHIHARA 224 (I
% 225), £ Topl0  H B K # & A *F # # 7] %
HAZT, THAREAEMENEAREZ —, %
H 7= He 4w 3 Wy ALAY o A 2 v B K % (Harvard
College) . k% # T 2 % ( Massachusetts Institute
of Technology ) #0 1% /£ #F % fir ( The Broad Institute
Inc.) (N%226) . NEZNMEEEERNZE (I
K 227) k&, #H4WIWHMZ A FEZENN

GEX R, GAULERITAMER, “HEREHRK
R” FRAGREERATE BB XL FIR M
A%, EEFAHETHLERA, BRFRNEN
ERERZ—,
“EEREEA” BaEER N ERE R
BafE: OdemAERTRFNET: EERERK
AT B 2 F AT E 5 DNA By 5[4 #4715 IE,
M T 6 97 B DNA %% 3 B ki . %07 % 7 MLk
FRRECHNERRBRRBLFBRLE, &
R X A X R R AT R E BT, ik
W, FHE%, XTEREBRERM, THERITESSA
A AT R E e, EK T 0 E R
AEA, P ER LR, QFERT, EERIE
4 CAR-T B A, i AKX S 40 47T B 4 45,
HlEwmESHENRAEET a8, $2ETH
MEFERAEERN, NTHETEE. @k Wik
R IR BT RAR W ik 97, e L E CRISPR/
dCas9 A, X 72 40 fio ¥ 47 37 IF 3 % Ml 5k Wik 1%
IR AE AN T 697 R R . A AR 4 B
A7 FE B S5k 0 A 8 R 4 AR B b Ol 4 4 B
T 3697 2 RATHIR G . Dl KRBk Al &K,
F A Cas 7 N #rH fr E B Ty e, BH T LGE5
BB KK %, CRISPR/Cas % %4 o L A A& # #E K
HAR M E M ERRZR T . OF HEEHL, A
il CRISPR/Cas # %t 7l & i & i 6 e ik, AT IT &K
HEmH Y, @z Az, F| A CRISPR/Cas9
TERERHEDPER, TEPBEREWR
. Gk KANRERAFIHEARKERETHA
DLIA BV RT R A R A, AR R AR
e R IRI R H A T B, @pE s #, x4t
AT HE RS, KETMERELR, HR LA
BRUVREHEMTF. “HEFELAR” S HEH R
AWERLE A AR RNEE, FAHEET LA
7k, MEFEA O ERAE, KR AREZEFA,
HEHETEREIE A, ZHGLBZENERE
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HHNGEETH . BATEAE “EERERR
ERHETETRAEAS, EAKERERK, €
REMEOLAERLEX T, RNEIFKF L%
Kz A B A B, S04 AR & A & A 5 R
PEERBT LA ES, ERBTRASEENE
ZHNLTHFURE, BEAREBNEGBFHAELE

BRMERFFAKF, BEAFEERGT =LA
RIRITF 46, ERERMUA2BABETEIG; EH
GEAS W MEE AR EFERA BT EEEAN
ERERERAR” GORKEEGLEM A SRR
ERRBRERNURKBRERENRELLE S
R ZAEE Z B E EAT.

*225 “BERERERA IEFRIGFEANNEE~HERSHX
Fs Ex /X RHE RIFELLHI W52 W5 EEL ) S E
1 USA 1433 48.33% 12651 77.31% 8.83
2 China 837 28.23% 1789 10.93% 2.14
3 Spain 142 4.79% 28 0.17% 0.20
4 Switzerland 90 3.04% 651 3.98% 7.23
5 France 80 2.70% 669 4.09% 8.36
6 South Korea 79 2.66% 145 0.89% 1.84
7 Japan 68 2.29% 139 0.85% 2.04
8 Germany 55 1.85% 203 1.24% 3.69
9 UK 49 1.65% 203 1.24% 4.14
10 Canada 38 1.28% 120 0.73% 3.16
*2.26 “HEEGERA IERARIGHFENNEEEHIGE
FS s NIE RFFELLH) w5121 ek Gl IS 1L
1 HARD 144 4.86% 2696 16.48% 18.72
2 MASI 133 4.49% 4066 24.85% 30.57
3 BROD 97 3.27% 3619 22.12% 37.31
4 REGC 79 2.66% 510 3.12% 6.46
5 SAGM 47 1.59% 672 4.11% 14.30
6 EDIT 44 1.48% 521 3.18% 11.84
7 GEHO 42 1.42% 531 3.25% 12.64
8 CECT 33 1.11% 542 3.31% 16.42
9 CRIS 33 1.11% 131 0.80% 3.97
10 STRD 31 1.05% 121 0.74% 3.90

7 : HARD %7~ Harvard College; MASI 3% 7~ Massachusetts Institute of Technology; BROD % 7~ The Broad Institute Inc.;
REGC #% 7 The Regents of the University of California; SAGM % 7= Sangamo Therapeutics Inc.; EDIT %7 Editas Medicine
Inc.; GEHO #% 7= The General Hospital Corporation; CECT % 7~ Cellectis; CRIS 3% 7= CRISPR Therapeutics AG; STRD % 7~

The Board of Trustees of the Leland Stanford Junior University,



BB VbR RGP

EaEM

FIE-GI:':- =
. .EEHT

- L
. CECT

i .'EHIE-

E226 “BERFERA IEFRIMNENEEZEERN E227 “BRFERAR” ITEFRIENEZENGE

X ES1EMEE EEMLE

iR A AN R FHRA EASF EFL OHEHE K B
BERLEAK: PR AL W %

BE+E5RA: TR

Ee s EWH O N kW IHE KX REE ERAF SRE KRAAR
WA HEE REE ERW R A 4

H AL 5RA SRR 1B R4 -

ok AWME E OB B B A
W% M OB THE KA BB
ERE GAE ERW

B HER 5 L X E B #
JA K HE o B & At EA%
Mo HEW BEF OEIAE B =
A W OB B FWE A Tk
% B B8 R FEE FRE £ )

B

TUBELERENEER:

AT
ki FAL BIE REW LT B B S mmh
FRE ORAR B OA A R AFR woOm REH ARE LTH OB K
L% WMEEE HEE K F ORLE FRE R A WA

=EF AEE FEW K Ok HAA FEHIE:

$LE B A WRE KIK RER vk AEE B OB A—9 9 K
¥ B R F#: INE E8a e K ETH A B HRR
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h. ITiEEHE

1 IEEHRHE

1.1 Top10 TEMARABEAREE

EIREEGE, 2RI BARNEEFTU
T 104, 2R 2T 4.0 TH A HLELEFE.
MENE R WELEE, ZREXERATE. X
BAE e AR WM R L L R Ak B 4 Rt
WHTR BN EELSEFELAHRRET R
BAGEHASLAEE | RLKFNONFE.
M- TWHMRR S AEn . AT HIE
R 5 R REREAR, HE0XERE 111
k112 fim. P T 4.0 T HLEREHF R .
BRI TEE, RREERATMEHNE
B, EXaHEAMEEMAREASH UK
KRG HAT

(1) Tk 40 THIFELREFAR

Tk 4.0 REEE LR T kR AR F
Wl KRR, KFRETW AR T, HE

&1.1.1 TEEEE Top 10 TRMARENS

TR, ERBEHATEEHE RS (Cyber-
Physical System ) #8454 # F £, i 54|k
Mg ER, CHANEAEANWEA ., Bh
JEBAWAAEME AT FREERANE
HEFEZRTVESGE, WEFHEEF .
M, MEgALNnENEHARA T L ESR, T
W 4.0 BAZ N B AR R AR 2, A0 AR R LB,
RET2HM “EHF + FE " FiE R,
EH - RELAFRAS I LA FHERRNRE
T, BEPMREAZHRNGHRES, KATA
WL 7 B35 20 % 2 DU R 4 Ak fn it & b 41 R A R Y
WA, T 4.0 ey, HRT FERRE N HRE
A EFRANRAN KNG B, bt i T
TEWEF TR, MERER, FLBES. HL#E
AUREEAZRET2HWER, HAIZHMET
EHAMER, UAET IV ENNABREE,
KR Rz 6y AR R AT, RS T & XA
WASHA, BLITENNAESTELESKAY

Fs TEMRANE e WE 3R RIS R SRS
1 T 40 THHFHELEHR 22 486 22.09 2017.2
2 HLAAR 5 3K 3 B9 e T 78 32 17 424 24.94 2016.6
3 FHad R A 28 691 24.68 2017.3
4 R B A AR B NN R A B B A 33 703 21.30 2016.1
5 T 2 4k i P 25 IR T R R W B R 34 771 22.68 2015.4
6 EEHLEFRAYERET E 20 789 39.45 2016.6
7 BAGREALE 2 LEHE 8 100 12.50 2017.1
8 B IR BBk ] 947 B 6 143 23.83 2017.0
9 =B THM. WHiiEEEE 9 107 11.89 2017.6
10 J T AE IR A 77 By X B g Bk A 5 5 108 21.60 2017.6
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®1.1.2 IEEEM@E Top 10 TEARBIGZOIEXEFERFRE

Fs TiEHRELE 20134 20145 20154 20165%F 2017&F 20184
1 T 40 THHFHFEKEH R 0 0 1 4 7 10
2 #5053 By i T % 32 0 0 0 9 6 2
3 Hal ke R A 0 0 0 0 21 7
4 R Y A AR 4 FE M I A G5 v i B 4 2 5 4 1 7
5 B 2 £k i I 25 I T R R W R 2 8 9 7 6 2
6 EEL LR FRAEUERET R 2 8 9 7 6 2
7 HEREREA L LAY 0 0 0 1 5 2
8 HE IR BRI 947 B 0 0 1 1 1 3
9 W BT TWHR. H A EeE 0 0 0 2 0 7
10 F T AE IR 2 7 By I S s Bk B 5 0 0 0 0 2 3

T x4, 23EENRLN I 4.0 k#,
TrERRFE VI EFLEEREES, K2
ARREHKNEZLE, (P mERTLyT
Ethant, ekt

(2) HLAAN I IR 3h 0y 6 T A8 FE

WAL 2 1 B2 I A B AL 5 2 ——xt
ERMR = matiT . RA IR AE, LA
BFEGHRE. LB, 00 MR THEREEA (F
0 & 4 SR BI B AR (RFID ) . A2k % 1 & 4. ( GPS )
A (UWB) ), FL&EM T T UREE mF
BHWEGRUMER, AAFLFERBERE, M
FRAREE N R EARL F S H R R, HLEA
WERATH A 2N, TEEFTH IR
HH AR A A AR OK A A (3
B, MR, BEE) s, A TIENRE
By Tt A2 B RS R Bl An s R R B, 4%k
TARBE A TRA, KO RAERESD LT
B ARMN R, WETIENT N E sk
BHEFHRTLLEHE, BMENEFARERE
KT F A HERBREE R, TR LIELR
BREEWREME, W, B TREFIHEELAER
FEREWHEINFER, FHATTEBEREER
Bz, MM ARE A THBE AR AN —F KR

(3) Hahki R R

AW ARER A2 AT 5 ERAEERME
EAMS O TREERN %L, BFES . RAR. X
#H, pHARFREERR, LFXR, BEREHH
RKE. RBERM, REMAMNEE R ROGHE
RGZFH m; FIR, X®REME R, EFE
MRENBHEKELELTRR LY G EE,
ERENARRRHZH, TEXEIRT I EEANE
FWEFMAREE, AL EHTHER, FLEX
AKX, mEE, WM., mEk, BAFTEHR
H T Al R SR IR B A R R
BIAG R G e — Ry AR i Bk IR A
EFHAGE, TRAFSEZPRERLN B, o
A R I RO R U S R AL R AR
A A AR, £ATA, TYITRESZFRTAMN
e

(4) K BAEA A2 f BB R Ge b9 B

MEREEBRAZRAR, REERENASIE
R T ARG R RS ., M REhX
S RELTEER, LEEHERKE, TREELEN
AgeEm T LERSHEME TR, FERE
A b ST AT IR S0 i BB T R R AR,
HILEZFHMRER T MEEHREMS . £ETEER
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B, RBEEEANNLA LR T AELRLR, 7
BRETABERE —EATHEEN LT, LEAT
ERERSERERRRE G, —HKU, &
REREERAATEATRRERANREH . &
BEEEENEF LR UL TRET RS T 6
M, AP BEREMEREZENRAN XS, M
HSGHAZH, ZRERENRZAKEIEE KRR
BHE, BLATEmERRERABETE, &
HmRREREMNAGTENER., EA. RERE
H. BN RAENREmiER, JEFREESE
WO BTN ERN AT T E, S @
BEBWIN, BB ALXET ENMT R ET
BREERS, BT, #REAHENALLTHRER
Mf, AR RENRRMRA R, RS
REETEAFREMEE R NER. BEKEIET
Mz, RETEATER. 2T 5 ETIAKE
R EFfE B FELEHEAE

(5) & 2k B W 46 340 0 & B 19 % vl

WK, DA EYHEAE R %EERR
BTEKEE, AMTHLEFRZEAEMFLR
FWH, T T R AR R R FHLAE S H
Rk, REFEENFHENL, TR HE
AFEEER. MAREREA R . AT E A
BA, WHMTEHE K, NeRKEEE, AHEAR
KRB A, EEME, FEABREAE, HEY
BT AR TE S LMY NERR; LRE
FEM . AR, HEEYT . ERATNEEE,
B 7 B Ak TR R BOR AL T E AR R AL 3T
E%k M ERBTEMBRBE, 2T E R
WY ARNKELRE, EMEREEGHMT AR
AR, Rz, AAFRLHEFREN
B8 hAEK W ARSI T A KR htE sk
fRB WA HERE; TEHRAERT TR
MEg; ABRTEAEKRERFEFE TG
BEEER; EABERAIERETETHABIT
NEBFETREGZERSE, EAEH%k. ME. ¥

AR B 0 A e AR 5 Rt P A OO
WR Bk, W Em kS AR E . RIt, B2%S
WA L HESIIE . BFIFIE ., AL XIRFES
AEK R o

(6) EFZHLEFBREHERHEYT K

FEH LR (SSP) ZEHAH - £ 4
HE-ABEEMRKREFARNFHEESR, T
MR RRH WA EHYE, BrARETNE
CRFERZEWHEXRRNEEE, SSPIESR
ERTELRRBLEFHERNEO6NXRBEER A
0, AXZRE. Gk iEr N, BEMEH . &
K. FEfn KRR, w5 HEE, BHTHER
f (SSP1) , WA # 4 (SSP2) , R# % 4 ¥ A&
(SSP3) , F#f42 (SSP4) Fafh B Mkt =
RE#AZ (SSP5) . YATE W FHRKELEFTHS
AFBEERER, BEEAAD - KR -TEy
# (PDE) # A | #747 — i #547 &r ( Cobb-Douglas )
ZHFTMNER, ZAHTEHEER (IAM) | TIHHE—
M (CGE) #A , 23K 5F# A (GLOBIOM
#1IMPACT ) . 22k & iR/ A (GCAM ) F1k
KAEMA AR (FLUS) & % M A £ 43
FRREREAH#ATAD, 2%, F. BEAK
CE 3 N A I o o 2 Nl DL W R
ERAN. T EHTREFANREHARLEZHS
ZRBERLZEAE/EIE, 2N AEEET L0
AT, BHRILEFEERE, EEZHLZ5HE
BRABETNARARE LN H R RERN —F
A, BENRGERABE. RN, & AR ET R
RELABAE, W REHLLEFRXERBERRER,
FHHMKRAEE K R, LI
RERESF R

(7) BAGRBA LS o8

ERRAFH GG E AR R KA EATLXE
BB R, TAM AT L H B % AR %
FEEE AR RERENEE, MEALER
EERAGRANARE, KEAMNMEREARGHK AR
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1

BT R AERRT. TR S EIRESATEA
HREZAEEPNNA, ZUMA R HE, ER
fz E # A (Building Information Modeling, BIM)
WAANRLARERAZLETEZIRTENET EZ
—, BIM B A J7 i Ak it 6 T 2|32 B Wil B 1y 3
B RER M, N IHaELe2EEMEXNT
ERFagERAEnsg (ZETH, BRt. &8
EWE%E) . FAE BIM & AR 7 kA TAAT W KL A
B F TS, 2N BIM+ B R T %, w: h
RFID. GIS % & A, VR, AR, MR} {(LH A M
Rrit&. MBI T E%; AERLEEMXF
FEH-FERNNRE, Y97, BAGEEA SR
AEBGIRAETNREEAY . BAEEHEAE
B AwEE %, 3D-nD THEZAGE 5E M
Tk, EREMBEARASEACERANZLEEE
BB, ETEGEFEN TR 2N e 7 #
MhE%, BAGEEAED T RERD N EER
AMBAT E#E, ARERNE LA EFH AT &
HIRZRHABFELEL—. TR, £F. 4.
ER, THERENIRAIRLAEHEENANY
AR RAAE RIS ERERFE R, YA
RUIRTEA LG AL AR SR EALER
HE

(8) #LIRE LB W AT A

MEMGBRTHMMZEEFREEANE
M, e K ENTHREMEXNERRZAEERRL L.
TEFR, AEEETHNRARE T EGNE
Ko RRIEEBMIENHFWZLBR, ZHEIGER
Ba, RERBEAABRENELZRE, #IF LK
VBB HEIRER AL E T EHA N
M ERNEL AN HARERAS, FEEAT
WA EEH EE, B % 6 4 38 BB f R R R &
UL By B B . BAR AR R ELEK I B T LR A R B
TE, EREAEESTHAREMNE . RAAFME,
KAWL ERAZNEER/E, TERAYWERFH
FHEAF LR EWHFES, B, #IRLHRN S

BA G FH R B LT EREN G IR R,
ANEEREEAWE, BREHGEEAMBEATL,
BASEREETH, RV PRAERET @,
HREBRMNHNRAGUEMELERE, FELA WA
AT E R, Ak, BELRNEEAGIFEX
A ERE ARERBEOTHEMTR, FAEFE
BWAA, LALHERLKMEL T LR, MAER
FRARMRAARBRN TE, RKEFLIKN
BAERFEAES, 0. HE. B, BBEFREX
GENENENT EREEEEA,

(9) “—W—8" TWHR. A7 fnigis &8

REZRHENERE G PO, WG WA ARL
BT BN ME - IR
A, Mmma ey Al R B UF U kE, B
i G X By B AL SR T KR At R R R
“—r— B B VUR MR A R B LR
K, BRI EERE T R, — W —
B Hpy i i R A 5 E R LI E R AR A,
ARABRED R LN MA 5 7F D, RAATL
TR R R AR R E B g, 3 HRimEm
Bl PR Lo 5 B R R A& Ak, AT
A 4, R 5E 2 A A B, DAY 4 E PR 4L 4 A
EEBAERIES, FEFELARBEAL EEA
MATHEHRER, FAS I REERERANFRE
B, B A AR E R ok SR B R AR =
A TG W R T, M AR VR, EAK
REREZE T HINKEME, WE “RE-27
ABBEAEREE T H, U “Hr. &%, FL7
By T B TR R B AR, A LI E 4 R 3 R
B IR KR ERBHYATET, MiEHEE R
RENE, HHhEE LR ABIES DAL
WNBLA, T3 “HApgt e’ SAELRUEX
R W, B4, MEBOE, LR, EA%EE
LHEEXN “—H—B" BUHEREM, wTETEx
AR o T I & A, A e v BT S SRR R T 5L
R — - TR, T ez RGREE,
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(10) A TRER Z 0 K et ak 8o 7

R W ARy, DUE = AL O AL By
POUR G ALRMZFZ L RAEE, RALEH M
PraACH A = 7 E iy L, E LR B KR
AR EAE Ry £ G K, KRR A
MR BKECET X, REERG 55 HMT AN
EFCERREN 2T ANE . 57 HZAHFERS
5 MR EFERE, F 0 REMEET .
REHEE, TEBEEFEEHREFEEENFITR
B, fATRGMERAFN LAY, HEKEE
. HFEFHAR, RSN EZLFEXT
B SRR LG R FR, DA IR Ak A
REA PN ESWHRIERENET £, BIFEMITRE
RRSFERAZA TR MW X ERIERR,
B AL IR Bt LA 5] 7 DA E 7R A 77 3 A 2F A A%
Ho XBBEEAMEIRBITNE SITEE FE N
R W, 4o K Bed AR T e IR 4k A&
T, RIFEA PRI, IR LGN A
THARRAREE, RREAFERE, KRER
AREARBBITW TR ZEETFEELR
MR R, iR e KRR TR
IR, URARBAT LT B S, T
HRRBERARERBEIANRERL A EAEE
B, EARKNEEZTHET W

1.2 Top3 LIEMRBIAERMBIE

1.2.1 Tl 4.0 THFHFELZEMR

MR EMKE, TL 40 TIRTHELR
FREEREARTI VR ERYE ., ARAERE X
WEA, SHEAZHFFE. AT L4 NAE
T

(1) 25T K BB

Tk 4.0 B A & F T 2013 4F dy 4E [ B ) # oot
WERAZFHABRY, e ERFEEI LR
h, THA0OMBRHEELAHKTEENI KT #F—#

WMIV#AFER, EANEXLHHRETEEN “F
T Bk, EAEEES. UHE. B TR
BREERT, EATSWHATEEMN. T hAasE
BRI R, RBHERIA £ EKAH

FEANAT bk d g b E KK R
( National Strategic Plan for Advanced Manufac-
turing) , JFIRH “TUERKM” , BB LEK.
B RKBAR AT, R EFRE, GEHFIT Y
By kR, ZEHEH “FET L 2050 &#” (Future
of Manufacturing ) , % & & & % 3& b, @3 A
PGB IR R AR 5 L A R E T B A B
BFMERAEVRTIHLEFTHRELRE. K
BAEMRT “KFI)J” Xl (Factory of Future) ,
TR RIEFHANHR . TR, H#H—F
W B-HFWE K, ReRFH LM
W R, BEEERAFNEMRSWIE, TE
AEKBMELBEIARMNEFEFEFH L, H
RKEET “FEHARFHAZEARIR” (The 5th
Science and Technology Basic Plan) , & # it ] %
AL R B EA, GlEHTNT LS RS,
B THEAHN “HEHRLL” . PEMAT “F
E ] 3#& 2025” , Ak —RE AT AL HlE LK
Eab, HtFadE, BT LAy, By
BHERAKT, R#FLHAEAR, 2T LR
B AR EEXTHRRARNA, BETENEX
“BIEM” RS, RREKER., Kk
FHBEARRAM. EHTE. IFERR . TTHAE.
THEEE WHERURLHHLEFHNTHRELR
B EEEPA,

(2) T 4.0tk RAEA.
T

TVA40E—RELTMEANAAIRL, AL
Bloy 3t g £k, Hoat LB E T LA B Ar vk
THWIZ, wEfEsft; bEEFL,. BEME
BHHEAE, Tk 4.05FRMEAE (RAMIAO,
Reference Architecture Model Industrie 4.0) M = &

KEBA L K&



S VbR TizEr

A I NEE, 2ERATVRZEMEEWIEZR
RN FR=AEE, 2R T A0#HATEAE
#iik . RAMIA.0 ¥ 8% T #r oA RAEZR, b4
A ESEHAY A A kM . SR AT AR BRI AT
AT, T 40N RERAHT HEF R
B mARBEAEFHNEAEX LR, BEfrE
BIL-NEHERENNEMFEF N &GRS
A PR

BT LA40MABEEZEEF T AF @:
OETHRMA, WENE T RFH UK %A K
AFEREE BRI QF AL R E.
AWLE 2 LA K 3D TR AR FH A H AW “AF ok &
P QRITHEKM . ik W R L R A F kA
M4 TEE “Hhn” ; QFEREFTEREEEAR
BAE, WEFPERNEWETE. 2T “Fi
%" o HXEBAETEQFTLHHN ., =HHE.
T K#FE T WALBA DITH &R TE A b,
TUMEZLE EMRAELMATERENR, T
4.0 Ry e W R =AY AE R AT 3 AT —%
FER, DREUERTHSE, ZFENEZTHS
EXMNEEFREMBENT RS W, TEELER
FRMEME, ZeUEAH#Y ., EREUEZTR
F %5 A8 K A 8 1T R 7 Bk R A 22 R By AR I 4%
RIVAOFHFLFRENRCESR, EELRE
g ER., WEER. 2R RAMATEHE,
AREMEET A, TEM LW RFEE, £
EWRBHEWRLAHT. 455 AERIE,

(3) T 4.0 5 Z 54

TVAOMAEEAENERNEF R A, &
BABANT ZNAREZFRAEERE, i
BNEIEAES RGN EFRTAEZ Y, LAZ
FEWMESt, HAWT L 40 5EAZFEE
#% A 4 4 -F ReSOLVE #£ %2 ( Regenerate, Share,
Optimise, Loop, Virtualise, Exchange ) &9 & B4 = .
HFE S HA 5T O H ReSOLVE #y 5 s 2% 5
QHEAENIY A0 ZOEAR; OFFLEEER

## ( Sustainable Operations Management, SOM )
KRN ; DR A1E; O E K BITAF AT
LW EFR, ERCRESIFRMETRITN T &
S5ETRAEWF &, LREANF G E RS TR
WG R A A, AR Tk 4.0 ROy 15 3R & Gk B A
H&, TV 40 5HAZEFBEFRTEAEE.
HEEBARLEAEBWN LR E, EEFRFEAEL
HINWAOEETWHEAZFTIEMER, £7F %
FEREME L, KE s, TEIMT . FREH M
RITFE. ERHHEES. RETHITE. £AS5X
HEmERAE,

(4) #5 T 4.0

AT 40T HE S THEERE, AT
WA TG BT ZE TR KT BRI L 40
REAFLNEEMMA T YA, RATHERERNAT
WATWHREFRMBZAE ML, BEFRE
FHlE B AHRALFEEEAEE, HrEER
E AN AR B A B U R G RS R
BR, TV 40 FFTWENAT LA AR ZEL
BER BB A, AWM E G4 8 B A,
LR B A A o R A, M2 5 oAb (L by 22
AL, BB ARERES, FLERE, N
H#RA, TAEATENE. MR, 240N
MERANH A HFELE, BRI 40 87T 45
HR A WAEE £ M. BIM (Building Information
Modeling ) #ni B R # # . 1Fh# A O H A
T4, BIM 5 Tk 4.0 &G HOA oy f &4 HE 2 2 51
W EE M ES . BIMBET EHNEAEL ., &
SWNBFIEFMBETETE, RETRZAL LS
BEIH MR, B, FehEE, ERAENA
REE T AMEEXCNF, Badfmgtikit. T
o=, EBRAKT., —RKUESE, FRMNEE,
B, EHEAFT VN THELRE. EEN
FR RS E T BORKFNA . FEEX. Zk
BE, R BEARE, HKEXERAREREA.
WEGIH L. AAREREET S,
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T 40 T TR HFELREFRNF R E WL
HTFRF M,

MAEFR MR LR ERE, L= F A,
B X EHAMIWE R/ X250 EE .,
B, #E (A% 121) . BHHEIIHAHELA3
WERI X570 % mit EE EE(Lk121),
MR E N AEREE(LEL121) X%,
TR AM RN BEENEENL, EEHATHF
B XA, *EMENERZBAEEXR, T
ZE., FEURETBZEHBAT AEXRE, Bo®k
X HE 4 AT 3 LA 2B e AR T Ak X % (Tech

Univ Berlin) . # Z{& B % I Jj 1) K X% (Friedrich
Alexander Univ Erlangen Nurnberg) . % 4% #3% &
4 7 % I ( Montpellier Business Sch) ( . 1.2.2) ,
MAZ R X AL A E RN % E (LE1.2.2)
kE&, RRAHRENEENEGENLE, EEAFH
AT WFH R, 5ERHRXE2HF -3,
FEXFE, FELLTREHA,

Tk 4.0 T By T HRF S R R R 51 %00 16 B
EHAWIWER I HX 2R Y. 28, £E.,
B (W% 123) . #5100l £ E = Bl
4 4% N 5 K % (Univ Johannesburg ) . & 7

x1.21 ‘T 4.0 TRTRERR" ITEMARMAEPZOVENNEE~HER / X
FS ER /X e EL Pt W3R WS ISR EL A RIS ISR
1 Germany 6 27.27% 195 40.12% 32.50
2 USA 4 18.18% 50 10.29% 12.50
3 France 4 18.18% 85 17.49% 21.25
4 Brazil 3 13.64% 75 15.43% 25.00
5 China 2 9.09% 17 3.50% 8.50
6 South Korea 2 9.09% 22 4.53% 11.00
7 Japan 1 4.55% 7 1.44% 7.00
8 Italy 1 4.55% 4 0.82% 4.00
9 Spain 1 4.55% 3 0.62% 3.00
10 Sweden 1 4.55% 33 6.79% 33.00
x1.22 ‘T 4.0 THERHEER" TEMAREPZOVIENXNEZHIE
Fs e BOIBSEL 183l SR WSIIURELEAI RIS ISR
1 Tech Univ Berlin 2 9.09% 97 19.96% 48.50
2 Friedrich Alexander Univ Erlangen Nurnberg 2 9.09% 30 6.17% 15.00
3 Montpellier Business Sch 2 9.09% 22 4.53% 11.00
4 Beijing Inst Technol 1 4.55% 7 1.44% 7.00
5 Doshisha Univ 1 4.55% 7 1.44% 7.00
6 Univ Texas Dallas 1 4.55% 7 1.44% 7.00
7 UFSCar Fed Univ Sao Carlos 1 4.55% 14 2.88% 14.00
8 Sapienza Univ Rome 1 4.55% 4 0.82% 4.00
9 Univ Tuscia Viterbo 1 4.55% 4 0.82% 4.00
10 Fraunhofer Inst Reliabil & Microintegrat 1 4.55% 10 2.06% 10.00
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B_5 ViR : TS
Chem
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B ith Kook
* ©
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CirrrainTy Fanioet
B 1.21 “TAr 4.0 THAHEERR" TEARIEEEER / X ENEIENE
Badiong B Tachol 2 Diombeurs Linow
(--'lf‘.l . Liniy Tassa Dutiy
rm-uu-cha.u-wuwi-umnw:.. '
P @ F S Fad Unae San Cadfion
. . Fapeianzm Lrvs Foma
Tinchs Wb Bapelin
. .'um- Tuseis Vitaita
Mloripailar Ponnssn. So .r.n.rﬂh ol Fiolatel £ Mooy i
122 “TA 4.0 FTHERBEARE" TEARATEEVNEENEIERME
#1.23 ‘T 4.0 FTRITHEARE" TEMARIATIES OIEXXNEEFHER / K
Fs ER/#X TB5 e 38 85 |1 ME 3 EE ) F19hes|F
1 USA 42 15.27% 2018.0
2 Germany 39 14.18% 2017.7
3 China 37 13.45% 2017.8
4 Italy 32 11.64% 2017.9
5 UK 27 9.82% 2017.9
6 France 22 8.00% 2017.7
7 Brazil 21 7.64% 2017.8
8 Spain 17 6.18% 2017.5
9 Portugal 14 5.09% 2017.5
10 Russia 12 4.36% 2017.6
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A # A% (Univ Nova Lishoa) . R Z 5 =&k
# (BerlinSch Econ & Law ) %% ( .k 1.24) ,

1.2.2 HBMEIRNAIETEE

MERETAEERMITENE ARG LR, A1
Trag 2R R BRENREE BOR G, e
e ABFES, ERTENTURL —EHH S E
HGERBEBRIIEER, HEEESH0 0 ERLAE,
MR LR, NBENT RHEAET LT+
KEFEH, FINBHEFEFHF RN, AR
Whl, EXEGEERE, BN ERFATL
By R R A AT R E B FRA, ©F URFEAN
BB KT, T 0 EE LS A # AT
W ERE L, AORHR A LR IR S AT #E —
LT Ra

(1) LBIE ERmEE

HLBALE W EE— 5 & Bt amnl, oRE
GARA AT EAr. BRI EERS, £E
AU AR RERVBEFIMEEF] . WH
FTEMNEEFATAHEE Y HA (HOG) . LA
77 B (HOF) . ZFmEM (SVM) | F4f o %
& EXBFFEEATHOIEEME, XANTEE
AEER,  ELAE DRI IR E A B WA,
e TIN5 i 77 AE By A 7 AR R W R LY M T3

BoB AR T NHRERR, flolirz, RE
T, KNFTZREFLE, SHIEANEER
Ko EN—MsmElsn3 F ik, REFIEAEKA
WAER e AR I, & H A&7
WHEFIFRFHEREE, Al RS RN
# (SSD) . # Xk BN #E (YOLO) | HRw
Z W% (CNN) , o CNN 25 F 3 Bkt
AF, AOFELSELARE. BR&EET, WLE
DR AHZEEE, £RME ML, #EEYLEN
R EHAARN R ERARANRA, XTERHBEHN
%, A EHEBEHZRFHIT YK, #l4 RNN, Fast
R-CNN, Mask R-CNN %

(2) EFHLENG T % 4% HE

ERATLREATLZ—, REINALL2EH,
ARG T, TR ANERE, LT LR
ot le, Kot RIM TR AL aAT
HRAZ2RE, HARERRAEEANRZ— K
R

BN B A I, Ay 8 B e s 1R R A
Hop AR R Ay R SR Rl fER B TR, FE
MERH#ATHE, RICFE, ARHNAREFIE
EAREHAT L, WREEFREERTINE =
REBHITEE, HRTHEERA, CWESE
CEES, EMUEIAS ERmEnEsE, 1%

F1.24 ‘T 4.0 FROETREERRE" TREARANETIES B OieXEE~ LY

Fs s FESI e E  Fes |t ie St eS|
1 Univ Johannesburg 6 10.34% 2017.8
2 Univ Nova Lishoa 6 10.34% 2017.7
3 Berlin Sch Econ & Law 6 10.34% 2017.3
4 Univ Fed Santa Catarina 6 10.34% 2017.8
5 Norwegian Univ Sci & Technol 6 10.34% 2017.2
6 Worcester Polytech Inst 5 8.62% 2018.0
7 Seoul Natl Univ 5 8.62% 2017.6
8 Friedrich Alexander Univ Erlangen Nurnberg 5 8.62% 2018.2
9 Old Dominion Univ 5 8.62% 2018.0
10 Kyonggi Univ 4 6.90% 2017.5




S VbR TizEr

FLRENMNAERE, RN g ENER PR
RIARFNMNEZNEE, KBTEHEFLEN
REA K,

(3) EFHLEAR &£ 7= A 47

AFEH N EEBAEET Y HANEF. W
B, dEERFEFEAN RN UERT, ARXREE
EFTHI E: ORE WK THERE, 2E
iz, QW EZ/TEAE Y T A& W E R R EN
B, UHTHBRWERE, RFRKANZERE, &
F= oA B B M T S W AR AT
Fhx BBEHMAN LA EE, Bl TR F
Fram %, MEBRGBRAEI RN LR, A
JAALE AN B A 3T B B Fn LR SEAT £ 7 ) B
F R TR,

(4) FT AL B & A0

BN B A A A A A A B T
AR (FP. FE. Shlass . Hh, M%),
DURBREH AN (BB, BE. KEE), AHT
BBV, HoBRARNEGFREIIE, &
BRI TR RS RN EEFR, ETH
B SERN EEF X EGLERLAR, WK
R, HETE. BREGE. REEUARFELS
k, ARMGEFEEF TREIHL, B, T
DARCH B 2 S mh ki, (22 B AR R0 B Am
WM BAERE R T L EZRE L, HREFEEAEN
KA ES. AR, oM EHE 4L
AL B ke [ A AR V& — AT A T 3 o 3
HArdtBAEZ, BREFMTLELAN . #
WHEREENGFENEZERNA; M THFET,
T LR IR T A B Wk G HAT 2T . BN
Ao 0 o 2 K AR T — AR

(5) KEIMRA KK E

BT, DAL AN —F I TEHE B s
WFR, BN ATEAZNT, flinis
W, EFEARN. BHEANE, EREEELR
W, K AR — S R R R AL

% —, REFIEEFEZRBAENBEIN 4%
MR, (B H AR E s 2 A LA TR R B 28R &
HKWAWER TIBERTNER . &=, Bail#E
MHWHRRRTE-—RFEZNTHEIGF, Al
ARTRELLEE, BERNAZEFERNS
MESFNIE, F=, HLBENTIE T Z2EN
AEETHERR, MARIA-—MEXRERS
WY RIEM., MER IO EXZE S EZ, LEN
WHEEE KA R, REHEEM RN N1
BN AENEN —MFRERNATMNERE,
PLKE SCRHL TG iR A8 R Z I %6 A3 0 i BT 32
R, bt AR R ARFL B, F5
AR AR B T B o R R AR R
Ande i g iR R AR — MRS,

MERABROEXBERE, ROBXHEH
LAM3WERAMNAFE, £H., AT (L
%)125) . BHAHIIAAHEL M IWER I #HKX
aAlE: FE, B=AwE (L£125) . A
NI EHEAEREE (LEL123) kF, &
BAEMEBRA K ENEENLE, £EHEEZH,
FEERRMNEZEEAEEXRR, BB XHE
He 4 wr 3 WAL 24 K 4 A4 K% (Huazhong
Univ Sci & Technol ) . & 16tk T & % ( Columbia
Univ) . & # # T X % (Hong Kong Polytech
Univ) (L% 1.26) o AAZ Gk ST WAL B &
&R (LEL124) k&, TRAEMRENE
WAL, ERFFHIT AP0 KERE,

WA AR 5 3R 50 04 e T 78 32 4Tk 51 A0 38 S8
EHLWIWERIHX 2R . #E. 28, &
B (%X 127) . mI BB XHEHL A 3H
HLAg 25 K. 4% B K F (Huazhong Univ Sci
& Technol ) . ## ¥ T k= (Hong Kong Polytech
Univ) . B k% (TongjiUniv) (L% 1.28) .

1.2.3 EHRREREHME
“# %" (Resilience) — ¥ #£ J§ T 4 T &
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#1.25 ‘DRI EE" TRMARE

PO EEF~HER /X

Fs Ex /#X e EL 1B3ZLEH W5 I3UR WS IBURECA RIS ISR
1 China 7 41.18% 172 40.57% 24.57
2 USA 6 35.29% 169 39.86% 28.17
3 Australia 2 11.76% 49 11.56% 24.50
4 Canada 2 11.76% 38 8.96% 19.00
5 Poland 1 5.88% 26 6.13% 26.00
6 Germany 1 5.88% 19 4.48% 19.00
7 South Korea 1 5.88% 19 4.48% 19.00

*1.26 “UNBRUREDOELERE" TEAREPZOIEXNEZS~HIE

Fs s BOIBEL el #WEEIBUR RS IBURELE]  REIYARE ISR
1 Huazhong Univ Sci & Technol 3 17.65% 75 17.69% 25.00
2 Columbia Univ 2 11.76% 87 20.52% 43.50
3 Hong Kong Polytech Univ 2 11.76% 48 11.32% 24.00
4 Univ Nottingham Ningbo 1 5.88% 30 7.08% 30.00
5 Univ Michigan 1 5.88% 28 6.60% 28.00
6 Curtin Univ 1 5.88% 27 6.37% 27.00
7 Hubei Engn Res Ctr Virtual Safe & 1 5.88% 7 6.37% 27.00

Automated Const
8 Tongji Univ 1 5.88% 26 6.13% 26.00
9 AGH Univ Sci & Technol 1 5.88% 26 6.13% 26.00
10 Queensland Univ Technol 1 5.88% 22 5.19% 22.00

frnbke

. s
Priodgarad
(TETA &

. [

il x
st Beroa

E1.2.3 “NBRARENNOETISE" TRRARMEEE

EZx / KB S1ERE

“Resilio” , REZ “BEEFRERE" . mEAE
AFZX Holling #HZEAKAERERLA T RAES
¥, AUNEXAASRANBERE. ME, IR
BB T AR AR, aFTRIE. 25
M5 R RS ESUR, s R R
T UAFE AR R G R b A — AR T d L
B K EEF RN EEE . B TEREHERE
GRS R T, ZWMT AR, B
M A AR A LI IR T AL R

T E xR A T S R A
TEMBEE RN, 85 &4 E R R A o
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E1.2.4 “NINERN0ELEER" TRRARMGEENMENEIEMNLE

F1.2.7 “NBRNERDOETEE" TRARANEFES R OEXNEEFHESR / #K

FS ER /X 15 112 38 185 [#Z e SZEL 195Es |1
1 China 128 36.26% 2018.1
2 USA 80 22.66% 2017.9
3 South Korea 32 9.07% 2017.9
4 UK 29 8.22% 2018.0
5 Australia 26 7.37% 2018.1
6 Canada 16 4.53% 2017.8
7 Spain 15 4.25% 2018.1
8 Germany 10 2.83% 2017.6
9 Italy 7 1.98% 2017.9
10 Turkey 5 1.42% 2017.8

#*1.2.8 “NBNHEKDELERE" TRARAIEFIES R OIEXHEEHIE

Fs g &5 1#Z/IE S EL &5 # e L) FiYhEs |
1 Huazhong Univ Sci & Technol 21 16.28% 2018.2
2 Hong Kong Polytech Univ 19 14.73% 2018.2
3 Tongji Univ 17 13.18% 2018.1
4 Curtin Univ 15 11.63% 2018.1
5 Harbin Inst Technol 11 8.53% 2018.4
6 Columbia Univ 9 6.98% 2017.0
7 Dalian Univ Technol 8 6.20% 2017.9
8 Zhejiang Univ 8 6.20% 2017.4
9 Cent S Univ 8 6.20% 2018.3
10 Yonsei Univ 7 5.43% 2017.7
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RWERKRE#T

(1) Hahik ik 259 W&o R

RABH WAL FEL, B2 57 8%
RAEYMHEH, XA W ERFLEHZET RS
EREERTNERIE L URELKREERT
WA E e A TR 8y, FH2H, RAERE
17, TheedeAr b 100%; FHR £, THEAE—
Nk BEFE S E AR, H |4 AT B B K
i, EHZE, RARTRABIFEHAZSB A,
WEREW A AT TENT, ETHATEH
ZH7 100%, HT LRk R &5 ME bk b
%, FHARHT &M AT UL RAR BB # M
k. ARBAHAANEITENARAREESL
H: BHSKENEMEERENEITME, FRR
ORI A R R AR, AR A
M E AR e, HARE R AT A
5 MR RGN E

(2) Hahikm R AR AR

EX . IPERB R R AN EEZE R —
RHTHR ARG ZANAME, KT RA LML
RGN, 5 E RO ER AR
BHHT —RFEEBRIR T\ R, bt
REKEFREE, FEREREBRM KK E
RAHARN T, R#FABRAZEWAESELE
Z, HENUEERS XL, RAGSY, F54H
HRMAABRENE S, ENXRKES, XTI#
ALY MRAFE, B REAE. AER
GEM, BRENAZAE, EMEARNERLT,
MR A E AT UNEE N AL W B SR AAHE
A, AR R A MERANARAE EECHE:
ERRmAANARTERA, ET2EGHHN
ki R A MERFA, SN BRI ER AR
W ROR ML R, M IR B e A % R S KR R
BRFRA, FREFFHED AR ENES LA
W R R R

(3) RRIRG KKK RHY

(EEFMFELUH T — 27 A2
SRR E, iR T R Al ik
M. MENXHKEREERAASETES; EEX
WS H AR (NIST) T 2016 £ X4 7 W
ALK S0, 3% 8 Colorado State University f&
AT ETREHBATHERR FRF (E
E 10 freisy ), £FEakiE RAT MR
REAXNHELE;, £ENLEEF (FEMA) F
% 7 HAZUS 5 FEMA P58 # F, L4471 % E 7+ F
W H AR R AR A R G 3B R E R
K, 2 HLURKEE, FRAFAFTHEER
Ea kAR RREART BN R A
LAk K K E MR A KB FPT R Bh Y
SYNER-G T B #F % 7 24l % i 2 40 I1 3 # 8 K &
WSS M, RARGFARXFOALT EaX
ALK EREARENURARKN R, T E
EXORBFLELZRALT 2015 F XA HEFHKA
b RAFEHEH K KNI B 5K F 314
2017 FRATNATE: ZAHEHRLHXHE
WIEh k5 R R, 2018 FAEBREATT
% 204 I AOE IR, Wik T HUE BMEIR T #k m X
SERTE SR AL E R, HoP A R AW MR T
WHER, FEYWHARIAR, RRHEELS £
Fa: 2RE(AEEFPRABEZNNEIKE)
BMAEERTHHIMITHEREA. RAZHURRA
SHEz Ml RBREEESRIE, AAERLT K
RAMA TR RMAESE,

“EME MR R " TRFEIIE
WXBEHLWMIWER/HELF HEE., #EH.
FE(N*k129), BARIMAH AW 3INE
FIHR AR £, Ler, EE ( Lk 1.29).
MW E R R AEREE(LEL1.25)
*F, EHAMIOWER/#HXY, £E., ¥E.
HE, RAATAFHEZNEERS,
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o it X E 4 AT 3 AL 2 A O B A
¥ K % (Univ Manchester) . £ /8 KX K % (Univ
Melbourne ) . % ¥ 3 W K& 2 (City Univ Hong
Kong) (W% 1.210) , MAZ& ik X 7= WAl 4
MR (LE126) k&, EZOBXREHR
EHAR 10 A, BMEAERY. EREAK
F.RAEEIETIAFMARHRAFZEN A
R %,

RIER 1211 T AFEH, FENKIZCHX
BEHALE L, A THRARA, FRRER 1212

T Ky
125 “mEEERGIE TRASHAEEERY o 0T VRIEILEE LR AT
WX EREERZ HHEKF,
®1.29 “‘BMiRERFHMN" TREARMGPRZOIEXNEZ~HERSMX
FS Ex /X B 1B3ZLL eI WS IBUR WS SR EL A RIWE ISR

1 USA 11 39.29% 282 40.81% 25.64

2 China 9 32.14% 230 33.29% 25.56

3 UK 8 28.57% 229 33.14% 28.63

4 Australia 6 21.43% 167 24.17% 27.83

5 Greece 3 10.71% 68 9.84% 22.67

6 Switzerland 2 7.14% 52 7.53% 26.00

7 Germany 2 7.14% 42 6.08% 21.00

8 Denmark 1 3.57% 38 5.50% 38.00

9 Israel 1 3.57% 38 5.50% 38.00

10 Norway 1 3.57% 28 4.05% 28.00
*1.210 “EHiGERSGIN" TRARMNEPZOIICXNEE~ LD

FS s 2831878 5 R 234 4] SR WSIIURELE FRIEHE 3R

1 Univ Manchester 4 14.29% 121 17.51% 30.25

2 Univ Melbourne 3 10.71% 86 12.45% 28.67

3 City Univ Hong Kong 3 10.71% 59 8.54% 19.67

4 Lehigh Univ 2 7.14% 64 9.26% 32.00

5 Newcastle Univ 2 7.14% 57 8.25% 28.50

6 Natl Tech Univ Athens 2 7.14% 58 7.67% 26.50

7 Huazhong Univ Sci & Technol 2 7.14% 27 3.91% 13.50

8 Univ Michigan 1 3.57% 69 9.99% 69.00

9 Univ Bath 1 3.57% 44 6.37% 44.00

10 Xi’an Jiaotong Univ 1 3.57% 44 6.37% 44.00




'I.A Ll
-'-!,','/ SH T

Engineering Fronts
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Lnhagh Links .
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iy v '\ﬁ:l. HulErng Uivw 55 & Techadl
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Livwy b e Vi

‘ .'.Ir\.-rrl.r.h
I:-L:n.mhuxl'u

by Il ey

1.2.6 “EiRERSIE" TEARIIEEENEENEIENLE

x=1.2.11 “BiRERGHMN TEHARINAGFES O XNEE~ HERHIX
Fs Ex /X MESIEE eI Ie Sl S ) ke
1 China 191 31.41% 2018.4
2 USA 166 27.30% 2018.3
3 UK 49 8.06% 20185
4 Australia 43 7.07% 2018.3
5 Italy 41 6.74% 2018.3
6 Germany 26 4.28% 2018.2
7 Iran 23 3.78% 2018.3
8 France 20 3.29% 2018.2
9 Spain 18 2.96% 20185
10 South Korea 16 2.63% 2018.3
x1.2.12 ‘BRGNS TEARINGFES OIS XNEE~ TG
Fs g FESI e s sl tLs) FYhEs |
1 Shanghai Jiao Tong Univ 22 17.60% 2018.2
2 Tsinghua Univ 14 11.20% 2018.4
3 RMIT Univ 12 9.60% 2018.3
4 Swinburne Univ Technol 12 9.60% 2018.0
5 Hong Kong Polytech Univ 10 8.00% 2018.2
6 Univ Hong Kong 10 8.00% 2018.6
7 Huazhong Univ Sci & Technol 10 8.00% 2018.0
8 City Univ Hong Kong 9 7.20% 2018.1
9 Univ Calif Berkeley 9 7.20% 2018.6
10 Lehigh Univ 9 7.20% 2018.0
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2 TIEFEAEE
2.1 Top10 IREAXBIEREESH

EIRCESE T, ARIEF LML EFT
LR 10 AN, 2B 2 T i AR A IE B AL
AL BEHIRZANTERARS Tk, BHITREE
BB RNBEATL . & EHm. N5 &%
A4, FHERSNRELZRAA. BFRETREY
BATZUHENEREETESHEA, £TTF
WX EWEE T EFMPEAR, HRERFAENRET
BHEA, RO EFFHAEK 211 50% 212 i+,

ZIONTRFRAEEFEE THMK, 20 EF,
B, BTERSFR, AP E R ITREEN T
AR, B ITRZAWHELARAG T, BMT
2 IR P AR TT RN E AR AR, B X
it g3t B K RAY URRREY AT

(1) wm T8 & E ey o] AR

B AR Z T U AL E G BOR A A, &
i R T AR R o Y, DR AT
%, BRFESEE. FRWEAT &, B, TR
EARBETHET S EOEANE, TUREATT

Bze, #HEFE, AIREFFE. MEREF

*21.1 IEEEWME Top 10 TIEFARIE
Fs TEFERGE NFE SIBE AR5 15 WY RNFFE
1 T TR A T AL LR 14 80 5.71 2014.9
2 HHIELANTAERAR S % 16 59 3.69 2015.3
3 T [ AR I o A B R R TT R 17 55 3.24 2015.5
4 B 26 118 454 2014.9
5 ARG S &I A5 22 164 7.45 2014.2
6 EWMERSRR*EZARR 11 36 3.27 2015.6
7 BHRETEEEE 23 174 7.57 2014.7
8 AT ENEREE T EEBAR 31 189 6.10 2014.8
9 T 7RG A NG A 6 46 7.67 2015.2
10 T [ R B TR A 26 98 3.77 2014.9

*2.1.2 IEEEGY Top 10 IRFRMIBROENEEFATE

Fs TREFRAELE 20134 2014F 2015%F 20165%F 20175 20184
1 T 1 DA I Y AL LR 0 6 4 4 0 0
2 e LALLM ER AL & 5 0 0 8 3 0
3 T TR I A Bk BRI 0 3 5 6 3 0
4 2 & W 2 8 8 8 0 0
5 RIETF L &R A% 6 10 1 5 0 0
6 EWMERSRBREERA 1 1 3 3 2 1
7 BHRETEREE 2 7 1 1 2 0
8 ETZUHEWEREET EH5RA 5 8 9 7 2 0
9 HETFAFRRANEE T EARA 0 1 3 2 0 0
10 T 1] 4 o 3 i B TR A 2 8 8 8 0 0
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NEANTEBEANNR, EHETUMERGFHR
5 R RN FXFARFRME, A EX—A
EaMWEREA, BR, EXRIREENAT,
ITRHEELAZER HEEALELHEFE,
Bl sk A RAET AR ST T REENML
B BT LB R A TAR AT R i — A R
WA m R E A, FATIHEMEEF . 56,
MR EATERBEREBEREH, EuR. EF
B, HEASNTEE T RS, ULFHFE
RO TN E R EHEME, B, KEwTERNE
AR HET & BIUAENMATEREARLE 6,
ERTWARAE AN, R H L H 0
BTN T EEANK EHARAFY R T2
TG, hRARFENAALESS,

(2) BH IRLANTERLRE 7%

IRFREEIE, TVIAE, FLIH, X
WL, FEIRE, MIBELANZEETREE
AR R ARE, BAr, TRL2EAKRSET
i, WERBEIRTLEVATMEREZNEE
KiFE, HAWTRATIRLAKT, EHIELSL
FH LA | AREAREEL, AFHREL K
BEFR#AT, REXEXEHRE LT T %42=F
WAL, BRETZL2EHEKF, ELeRBIAF
B, X RBARAMEAE 2 A By P KR
TR RERRERETHNEL T E, ERAK
. B, ZiHE. T, LB . K83E
ERANIBLLAEE T H. BREREEARH
B KW, ATHREBEIRLLHNM, —F @
FEHERNG LA NN TENEZHE, F—FTHE
ERIXFZLAEHRRHERREE. Bk, k%
BEZAEERFETRANBESHELRAR, #
BmRATEN LR ARE, XFEFLEAN
ITRBFERBREA, ULEEELEFLAEENK
kK, NTIWRRZAAAERNIRLAEET E,

(3) W TAEE NI NI AT L

#E W (Internet of Things ) & K Z# it — &

H

Pl BERR S, MEATHHERKRTZH, ¥
—VIHX &G R FEELR, #1766 R KA
e, UWEALERRMN, B4, Wi, EufmegE
W — M BB AR, WA AEE Gk, F
Kb, EWMELEE, WEOBENRFHR 2
BH . W TREIEE N ERFE N THE 4
SHAFERIREZGATMNESR, BAEHE
MEELWERBMEENARSHE, NITREYHK
MEAZEME . 2T EPC global ¥k, Tz A
B (USN) #FnZt-F M2M 4Bt W = 3 ok 28 4 7
ACEB A, HXERAMRETE: il
BA. BAELLERHEA. &6 AR ANk
BTAR. RATFRNBZOESAHE: SMERHSR.
WM. iR, BEIMMBERE,

WrHITREENYHKHAEARAT R EEBET T
BERNKXET A fEEGmF A, #i RFID 7
AL Rk E. RS WREEEREEAR, ¥
TG TGO E . BEMAREEXREF L
AERAAREG, ZAMEEAZNELEE,
BRA, SHRABARE., BRI TEMBFNA
MR, BEEEMEREEN, B4 TEETIARL
o, TRFEESE . AT R . TR
HEAHASKEBRETBHARAFER . HEHBEAK
FRUGFTEHRE: EERBBEELZIAR. =4
WG MEA, KRS BIM LA, &
TUBHAEABEINEA. WHKNE 56 % 3@
FHRA%,

(4) HEHR

EEEYRAE, CEXENEEAG Y RE
MGG e 5 mf, SN REDHELE
B S E  E A, B nREe EAEE
Wy BB, I R R b UK B W E Y R
B, RS LEPERERE, LHD
WA AR A, FEL S K, TN
BER MR S AR, Kbk B B A b Bk d W
GEBMEARELR, LEHREMERERATFHE

=4
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MER, WRFHEREFEFLHKN, HFEFHE
A Ak PR R, BKEE Ry 5G % 0b 4 R\ E
WRAVWEEFES T £, MEFRBENT R,
B . A0 R 5k A B A 2 AL R 28 9 K HLARE B
A, SHRMExmBFEALFNEREERMBK,
AT 548 X e B AR B AN E R LRI R AR
LR VEETHER T LIEA (BFELA
B, TAF) BRRIAXRIATHH. BE. RER
IRk ERAE, Wikt BERAFEHE A XL
R A E BT E. KETIANZE KM
RRBPCFERTARDAALT, HREW RS
WA AR E P B REF T, HRRAN LA
B 5 BRI 3 B R A L AR R R R R R K
B, EFERTM., WLt BWAR ., EFEE,
A EEE. ARHEE T TR E — R 7 HEL
AT %

(5) AT 5 &3 2 4

RV 5 % 38 R 4% 38 A L & 2 KR E 7
&, ARG EMBIEHATEE. oM. R FiT
R, #TEARNCEFNEEELRA, HE
E s BEREET HEER. WG
AMTAL A S A M e & — EH AR, KRRt
BREM L&k ERRmRs s, HER
5B, XHERSE. NARFREEMRA P E, &
FEAFTR R KA LG0T
HRBRFDRAFTHEFERETE, FHATEMNL
¥ Mg A, R R IR A 5 3k xS e $E AT
ANTAIE, TFERR R EBTEFX 2 RNEFR, &
ER R RS K AR - i s P RS R
#Ho HAEMT A, A, Ko, YLBEREEE.
EFRELIE. WL FZEFEAE ZHEA,

EIREHEYE, HELTEAZS AL G
WS EE -—ARFARNELR, FAHXTEARL
A e AN TFEEEE, FRAPEEEIAT K
W B AE B 20t B 20 R & M AR B 15 B 48 Bl AT
o & TN (B4R EMERME. K

e AN S ), X% A R FE AT 52 B R S Fn TR AR
FOef Wy AT N & An gz 4, B T £ 9% 0 € & 24T
FEAFE: KRG ER (FMEA) | &%
5w e (HAZOP) | ZE sk 4% MU 4 A1 3%
(FTA) . B3t K [a AHP fu % F & AU E 48 1 47
BE, RKRWARIFESEERAAKELTIREY
BR., zME&EFE. TRAKE. KERES. %
BHRT &, BEERELSE, mERNL. B F
o Fn % ALK R o

(6) EWMEESRRLEZ AL

EHERERRAZRARBSSFHEETN
FHRAIEMHENE, ZAE LG TR WA R
o, UKRERFT N EmY Mo, ZAEHLEZE
W—HREMNA TR, EWERERELEZALRE
BT —HFHEAFTR, ELEFEELTEY W
AMIEFRENANE, ERH T EHRNEATE,
& R RS LT AT R R E, IR P
HARAK, BN —HFWERRLEZEL, EHEEL
ERBEEZREWNHAREFKEEHEN AR EN
B, R AENHHTHXEBFRLFAHREH.
ZRABRARAEDABHE - N EFE T —NE KL ET,
CNZ AW E TR EHEE, EZETELFE A
LT R A — N EE S, KR TERE
— A, BT AR R — AL B AT R
o FHIAFEMERSRBELZRAKES ) Z A
HXBHAZEZ A FERLE PN EHLTAMAA
Hik, MR FRET AU B EHAT,
HEWEREMA P EATAER, BRERELE
REBBEREK, BRENEHEL S RELTEM
ik R AR ENEWMEZ IR, T MR
RABATRA, EATURTGHAFHEE, HTUER
T AR B N EATAT IR AR

(7) BHET#REEE

MEZ-ATIAEaZ K, ETRREERS
BE NN I E R UERA TSN E TR, AT
WEFREEEZENMREABFN Y W @EEE
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FRUERLRMREERGT2E0AE. 20
Bfay il THRERLE, EARINMEME
K EXFESFTE, METRNERNL
B, ENREEERSIFRARTELAT @MW
R, AFZHE, 3k, 7RXORE, KH
MERETUALELMME R UEARRKAT
FRAE B UL IE IR AR AT B oy i AR R R T W B AT,
Eﬁ%%kﬁ%?ﬁﬁﬁtﬁﬁi AR E F

HET, BEXFEEFIMINEFT, AITERE
E¥%%. BRREIE, EFRG., REXE

%%ﬁﬁ%?%%&% WERNELEEAT
( Online-to-Offline, 020 ) Wy & f¢ [E 97 & & & 72
BAET LERSREN AR, FEAMEEE
HRREELLTWANE, A58 T6zH
WL A, sk Z ARAE MR 4 2§69 52 51 0L R Bt IR
%%%”ﬁﬁ%%%ﬁ %ﬁ%%&ﬁﬁ%Kﬁ

%%BGﬁﬁm% HERRERE. BED
7. E%%%ﬁbﬁfm%MA ¥t — ¥
AR IR T G R R IR R R

(8) ETZUHNERETE T FH5HA

ifﬁ — Pl 1E W 4 G — 4 R A0 R &
A AMAEEREA (ICT) FEKR, ZIAAHE
WENERAEF X, BEX M7 A EZWREH
RRFnfE BT AR F RS A P it E LA H ik
%, BEWMEBHRGEE. EN . =, HEZ
&, EhR. S5 Th, ETEREETE TR
HrE AR, ot EEAENE. T EE.
BREN. U ERAEENLEER, BEFAW
¥k, mitE¥ 5 AT m4e, R “ABC” I

AT+ ABIE+ 2 ET B, ARESAT
Wty AR R 2,

MHEMBE., RELHARESZZHHEDS
REEENERS G, T BWEEERANZ LA
T Hm R, BT UHENBEEERR, =%
B35 GFS #A( Ut %454 32 ) .MapReduce 3 A( &
IH4TiEE ) | BigTable A (BB FH 24 ) |

Dynamo # A (#{EHFMEF 6 ) ,
BRI, REFRRELRERG RS, &Rk
W B % (laaS)  BEEI A% (SaaS) . F &
Bl AR % (PaaS ) , H w PaaS ¥ =& = 1 & 0y 4 4% B 47,
EEBREERECEFT, mifELHBRAN2H R
w5 EwA, TEEREHRATRHENR R
A, B AAEREEREE, SAELFHE
. REXBNARES, AEMAMUTERE, &
BX AR B R AR . T AR B o 3 AR L R AR T 4R
B S o

(9) £ T FHIRAMWEIEF FMmBEA

TEBRRETERBAEARH U E @R TF
WM EE R LE, EETARNEERI., &
AR BT ATE S, L5 & K435 (F
WM. =% ) WBERE, TUEAFERHHMA
ERNEEE, KEENERBERS £ & TRE
HE&, HHl, TFREEMEERE, FEPES
B(FR.BE KR . BHE), XEFXFE (#
E.FHEBEFTE), BHTHSZAE, TFR
WAELRANTI B F EEWRRA LN E B, #
By A Ak R Z S B, T FREEEEFTE
TRENAMNAEIE, B ¥ IE B 4 IR AR,
At N NAIE, B EEETE, —
W EE A RO M, Bh A A R AR
FEREE, AEARNZHEGE T E. TANEER
KERE, 7T HEBRIAWEL EERT. AT
HIABWEMABAG RO BRI, FETER
BEMRAKENFE, HEBETFRRESEREL
W, PRRSBZE ML AER, RETFRLE
S5RBEHEWERKRE, REET T FRELE AN
BT RE T R, RELTER. FEAM
$HE, XEARALRERERN. BREARLEE
AFHERERE L,

(10) W EfFENHEIEZRLA

MELEMIBEA., BRERE. FARGH.
BGITH R AN ZNA, URELIKMN PR .

1t 7wt F K
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& ViR TRER

AHE, ATHR, =it H. BDITHFEHARH K
REE, HERARERS MG RMEL, & HE
AETH —RERRBFEBOAR G A3 # EBOAR M RE
Bha, R4 EIITA L AL, B LR A B2 A
Fn, e E R Y Tk 37 AR HATH B AT AL
H, Heoh b m BT T KEE TG BR A A
oty = & FR B, fE, HERMEFWERE,
WEALELRPERITEH LWRETET ET
ERTHELHRE (AL, mAx) e
wl (M HELEZRMG) AFRAERAR. AR @
W B TR AR RH LT T &
Bit, IREEMRERSPHREEERE, E
RBOR T 1] 8L 36 2 T de % R BOR B9 7 5 R A Y
FEREAEENXRE, APER; BRMELE
KR TERRITRERIERR 507 %; &
T, B FUWAKEREN T LIS MK
A H B A NE R E EEEOR;
ETAEFRIRSHARE, TR REAKEM LS
RERBEHFED IR ETH-—KELEAR
(AR K it ) ey gtRd R EHERA; 47
o R R T ARENETRASEE, B
REOWARETGEERARE, RERK, BHWE
feH N TETIREARE S ANRE SHAM ALY
WAMEEE, RUHFITERRANGRFAERET
BEAMNEETH,

2.2 Top3 IEALHIAESFEE

221 HEIREEEATRULER

“H AL RT3 ST “Visualization” |, H i
XA “BATRE., TRk g — LK
[N 2 RN R A
%" . 1986 £, B FF it H A (Visualization
in Scientific Computing ) ##E&## 1, T
RWF| g — AL E R ENE A, THAEA
R—NRXZEH, BETREFRTR, witEN

BEE ., RN . ANMKREERAR, THMAK
AERATHEF AT DAL RN TR, EHH
AT, B BREEPNAE, REFIEAL
FRBOAWXRE, RH#TITAUHEANKE, EF
AR ARETRERFOH RS BA &N H X F
ARFARME, ABANERATIREEN—NE
i AR A,

EERIREECENAY, TEEFELE SR
M. BREEAEGEBRAFAEF, BULTELSK
ETMAREANEERSTTREE, 4T
BAAETAZEIE N — DN RBERTZ TR
o NEMHERE, BHITREEETHMEAE
TEE: ENAR, RIS EHNRE, 2R
fz 4% (Building Information Model, BIM ) | # 3
1z B % 4 ( Geographic Information System, GIS ) .
B A A A

(1) T EHAL R

HHAMAE R — N FEA AR, TER
Fan A R EAE RN E GRS RSk AR E
RERBEIANIZ#ASG. NIRAEXE, HE
WAL EE N T 850 % m AR R G DT K
T4, BANBNR % 8 s RN f3E #E F A+
FEATIAEE, flaw, wIAFIALLLLT
HRANE, BHFEEZHER, EHFREFEA, T
BmRAR. AFRETHWIETR, HTHHE. B
BE¥NFATEHBR ARG ERER. 5. EF
AT AL B P B, EARALEALE Ay
AT ILAREHE,

(2) #EAE (AR) FEMIAE (VR)

ARfBEIE B A, HENWELNLAEE
SR, HSEW IR AR S e S B T
B—N EmExEE, VRE-MITENEKRNAL
Mg AN - BALEFHEREIIIENEN, BE
BT AP RN LR RITEA . B
B, & T AR VR £ 5L IF T A2 4 32 o oy Jip A 7 4¢
T, XTEEHTEEZREATHFERS
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Bk, #lin, VRE ARfEH K E, Tk L
BEREHRE, Z2HX AN RHETHE, BREFI .
56 4 AT &4 AL VRA AR 4, #H%E LI
WAEW SE R E 5 2

(3) #HfEEMHA (BIM)

BREREAR - HBFMNZSEANERE
A, G4 THEAPNEIT. BT, TEENHEN
FE,EBIMEAITE thE EF T EDEE,
AUBRHFUARARENEAEENE R, BR
BIM & 3 3 2 50 \b L3 R 8 32 Bk 40 L B A R
B, BE, YW BIMRGERETR, HE
AR, HRHEALFHR YN TAEE, X
RARFEEE B AR,

(4) #HEEFEZA (GIS)

GIS Zit &A%, #EF MEF, HEF
ELFEMRTXHEA, B ERHLE -0 E N, B
R, LHRIBEEFTHRNEREAEERMELR
B, WAENHESCRRATRT Fovdhik.

(5) ATARMFA

AT AL B A R 4 B T T FE 9 i SR ]
WX ZER, ZHNZETH S fod sy T, *
TilEE IR AHAE, WMAEH RS X 8
AHATTOM, HEFERANREEMEL, RT
MEASH N ERINK RHFATT A, T8 AHE
EEAANEHAENL, Bk, wxtshARE
WREHTTAN, WERRFEELHRAX
TN A

MEERLFNBERE, THABEHLT =

WERIMX25 8 #EMEER (L% 221) .
FHBEINBEHAL M WER I X 2R & £E.
BE., PE (L£X221)  AEFFHER/HEKX
WAEEMELHE (LK 221) kF, £EAHRER
HEBNEEN L, LR EEH 40 = LA 25
F. EBRABEMARAE (SGCC) . EHiFwANE
AF (IBMC) (% 2.22) , M A= H LA 6
AEMEHE (NWHE222) k&, ZEAMKEKN
R A e %, T AT E R (Jiangxi Jiujiang
Power Supply Co) 5 [ & . A R 2 & ( State Grid
Corporation of China) H 3L 7 &1F, # E it £HA
# & A & ( China Design Group Co., Ltd.) 5 T 7
Z ALKt e (Jiangsu Transportation Planning &

Design ) #H & 1%,

222 HREIBREMMERARSFE

TN ARNRER Bt M R a2,
NEEAS AT RN, ElhitEd, 24
FfR—-—EfmE TR AE. 2N EREEN
WIRZAEHFWHRIFR, HRLZARERE
BOR E R A RS A fn e AR EWHA, K
Y TREEZRBELLTLEREL, UWARBRKE
AERK AW ESRE A ERA L, R, KF
kMETRAENEAMEALRENRS, TEZL
SEALERY, UBEXIR N, HL5ENEE
W T AE A A FH Btk 3000 A2, FHILT
A%k 3600 A, HEMKE FABH, XA K
TEAWEFHK, WFRTEANELH K, &

*22.1 ‘ERIESEENTREEAR" ITERFRIGFZOEFNNEE~HESR / #X
Fs ExR /#X RHAE RNIFELLH) GRS W5 EEL ) B SEEES
1 China 6 42.86% 34 42.50% 5.67
2 USA 5 35.71% 34 42.50% 6.80
3 South Korea 1 7.14% 6 7.50% 6.00
4 Denmark 1 7.14% 4 5.00% 4.00
5 Japan 1 7.14% 2 2.50% 2.00
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*222 "‘EOIREE

EAWRAR” TREFARIGTROEFINEEFHIE

FS s AHE  AFFSLH WEIE WSIEEH) IO
1 State Grid Corporation of China 3 21.43% 18 22.50% 6.0
2 International Business Machines Machines Corporation 2 14.29% 11 13.75% 615
3 Boeing Co. (THE) 1 7.14% 13 16.25% 13.0
4 Jiangxi Jiujiang Power Supply Co. 1 7.14% 9 11.25% 9.0
5 China Design Group Co., Ltd. 1 7.14% 8 10.00% 8.0
6 Jiangsu Transportation Planning & Design 1 7.14% 8 10.00% 8.0
7 Purepredictive Inc. 1 7.14% 8 10.00% 8.0
8 Korea Institute of Civil Engineering and Building 1 7 14% 6 7 50% 6.0

Technology
o CETOMICRSOIY e 4 sam 4
10 Changzhou Rongrui Information Automation Co., Ltd. 1 7.14% 4 5.00% 4.0
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EXRZERREREHRERTT, FESE
W Rt — A RERN IRZ & %ﬁ&%ﬁ
R, 5 TRZAMHEERKF,

LT, W IREZAHTET EEHAREE
HokfE BEOR N X3, 4o B W TARE 5 i phaF ik
AR 72 TET & BARKE, TEQHE:
ETWRASIERBENZLTERIA, ETIEN
RO ZLETERRMETH S LmH 2 2TERAR
£, ETHHHNAERBENZ2TEZARAZRLE
L & A B A ] 5k (AR B4 ) L

Bk, IR eMAidE, FEHEL
W 07 kA AL P AT R A KR 2B A . HIA S
FENFE AR, ETINEARLG L LTEEZREXA
BRI T A TR L A K B KK
MAHATHRE A HAEE R AERRHN, HOHZ
A REHATHI G TENT A, TETHHLmN
ZAMEFAZEARATH T ARBRIEL2MHX
B, RAFLRIBFENZTARE, HWIHAT
LAERGEAHNEMEN A, £RITEFHE
WEFUEMERANGRS S, EIRIRFTEFE
JBL R X M A TR K,

(1) ZFHBERKFERBH L LTERA

HETHBHEWN AL EBZNLLTERRKRY R
ZRERE, WEE. BE. Eh. KK, .
FoRAg. RE, MHE, NE. B HARRENE
Red, bW R AL E R B4 UWB, RFID,
Beacon. GPS %, % {47 iR 1% & % f % RFID.
UWB. Beacon, NFC — 4 # %, & f T3 % T4
ZAWMEWE (A RE. HEFRE) | ﬁ
WIRLARNE FE (mEREN., EREN.
WHEE)  RBEILRE A%M%ﬁ@<wﬁM%
RIERMEWEESE) T T EL BN G (4



'I.A Ll
gﬁqmuﬁmﬁ

Engineering Fronts

Cher Db Gooup Co Lidl

Jaragani Jagaang Powesr Supply Co
Bapiire} G 1H'F.I.

[Pt T LR PR e LR ;-:-u:-:-x-:--.

g Gl Corpaprsion of Chrd

| Jagrial Trareiadrtae. Puvensy 4 Casaps

A, Poppredcios nd
[

. Hiwwd lnginuts of Credl Eraganasring snd Buldng Tachniogy

. L iregthe ot o ol Aguale: Froduch, Uuslily Bupsrvitetn
il et Tiosibryg Carler

l I Crgaraaiepy Aragrs infprmumon Ausormahon T Lid

2.2.2 ‘BEIREENTUMRAR" TRFRINENEZNEESIENLE

M. ARAKE) £, KT, BT IEFE
WERE, FREESHERZXAGIEDH, &K
i HORE K SR K

(2) EFHBNK B ZL2TELA

HETHBR L A TERAKRB T T RAY
B L R Bk 4, WAL 3D HH L F & AL,
TE. fitksE%E, UREAGRLELA, B¥FER
Wik, WakRNED, MEAFTE., LFHEN.
K &7t 483% . CNN, LSTM %, % f T#H & TEZ
ARENEFE (T ATH., RREHEE) | K
ITRZAENEFE (mbkEE, #A%) | %
BIRZAENETE (ke Rll%F) %,
KT, BEBEAZAG L, W&, HAREY W
BA, RHEZRTEEMTER SRR

(3) XF B Lomm L2 MELA

T Hoh Ao i 2 o TER ARG & T/ 30 205
B& (WwBEEFN. BRIR. BRFHE) UK
WfE. APP ENEFIF AT AL R, ¥HT
BRETRZAENETE (w24 REIA G
HE£) FFEIRLZAUNEFE (WEAKE.
ANKREZ)  FLUITELAENEFE (W
GRABREIAREZE) £, ZEBZARERAT
BT, BERBRTAIRMNE E4dx 848, BEHK
BREFHREFIL2W,

ENAMETRZATNET E5HARK T EE
AUT IS, OXERAK S TN, HELRE
A, BRAERA, EEHAEN T TES &
AR, RATMEIHEBARAESAT S TMN, TET
ERAERFE N ZE 7, MEKARESTER,
QWEF X o, MAEBFEEHRK. 5L
ERARANRETS, 2 HANETLEERZT AL,
Q@R A MHE RN, MELRLTERRED (B
WE) MR, TRRNATREFR RN,
oh, W % B B R AR B A ok B AT RO B
FERRE, TREZA2EEIRED ENREHATH
I FHIK

“WHIRZAWNTERARS FE” TRITK
HAFZCER N EH LW INER /MK 5
AledE. 8., HEH, A+ FEFHAROLF
HEHI0E, A ToEMAHMAE (K 223)
REAEZARTHAZQEF KL HHAAF
# ¥ # 41 # R 2 8 (China Yangtze Power Co.,
Ltd.) , AF@HEFH2E, FHHEIH N8 (N
*224)

Hep, YEGFRAARQABMFLEKREZ
BHAT &, AEAFHEHNSERLEE (L
K 2.2.3)fn % A = WAL o &1 P 25 B (LE 2.2.4)
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*223 ‘HOIRERLPIMERARNSEE" TERARIMEPROEFNNEEHER /X

Fs Ex /#X NS RNFFELLH) W52 W52t NS EIEY
1 China 10 16.95% 33 55.93% 3.3
2 USA 2 3.39% 13 22.03% 6.5
3 South Korea 2 3.39% 10 16.95% 5.0
4 France 1 1.69% 1 1.69% 1.0
5 Japan 1 1.69% 2 3.39% 2.0
*2.24 "EOIRRLNMERASSE TEFRAIBETZOERNNEES~ LG
FS s RNAE KRFEHHE  WEIE WSIEEE TSI
1 China Yangtze Power Co., Ltd. 2 12.50% 16 27.12% 8
2 Jubix 1 6.25% 9 15.25% 9
3 Fluor Corp. 1 6.25% 9 15.25% 9
4 Tsinghua University 1 6.25% 6 10.17% 6
5 Wuhan Shuzhen Information Integration 1 6.25% 5 8.47% 5
6 Verizon Communications Inc. 1 6.25% 4 6.78% 4
7 Chongging Hehang Internet Things Technol 1 6.25% 3 5.08% 3
8 Nanjing Xuean Network Technology Co., Ltd. 1 6.25% 3 5.08% g
9 NTT Docomo Inc. 1 6.25% 2 3.39% 2
10 Hangzhou Hikvision Digital Technology Co., Ltd. 1 6.25% 2 3.39% 2
chia " T AR, LA AT R T b o T
. @ W T4 ROk B T A SRR AR T
BEZNASRAHER, BLAEREMLES N
BRABMEBEWAEHE, TRIPKRNBEREKRZR
o @ MR Fh, RERRBAE R, i B E I A ]

' Fraram

. Soash Moses
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223 MEIBEENWEMBATR

43 M (Internet of Things) # K 2@ i — &
FIH 5 BRI &, HBAENAEREFRIN, ¥
— VAR R BB FEELK, #HTE LG
WE, MGG, B, RiF, BEMERE
By —Fb EER PR . F T e AR IR B A B R E L

Ao B WS e T AR A FE B9 A R R BOR TR 3R
HEER, RERHBABERRM, RN, Fik
R
TRMKMNEAT XY EAREREELAR . &
AR ENEAR, 2R EELERAR, AR %
BREEBERARELZNTH RBERERT 2N
WAER: REEARE. HEERE. MAERE
FAFBEARE
(1) FaeRmE A
TAR A E M £ 2R A A SR A (RFID AR 48 ) |
U, BRMRG. WMBEEFRE, #k, N
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ERAZ R R HEATEEREMRE
RFID x4 5 RFID #: 5 # [f by 5 — fix 3 2% 0
W ERATAAR . ERIRTETHEEME
wmE (e NE, RE. AL%E), AR,
MA WAETIRS RFID RAHE A, FHARPEK
AREMHIGREBNESE, Ak, EERGHE
EaEp:

(2) B EHZ2EHREA

ZERALALR M ELELER, GHTEM. &
LA PATEE R HM. 8 A5 LAN B A1) 3
Wigt, TRAKNEERENELES BB RERA
MERAK AR S, ERIENET hREHE
R E, FRFELERENAAMERER, XE
KRR E Atk bt B E R, AT AR, k&
W T s, FINFERIBEXRE. Hif
WA R R R E K

(3) %& M ARA

T AR B PSR AT o M A AL (AR R BCR UG
W) . BEA (ARLHRA) . #4548 (&4
M s ) £, KARARAREEATXES
T, BEA., BRAZANGERE., £F. &
W H AR, #IEEE ONS 4 & . PML R4
BAEPS/IS REBEL-NNAXFETETE,
LABAERE; EX EMANARSFETRE

i

AR, AR, FRME, RETLEA,

(4) NHEHA

NEBRAREERFEN . BELAS, WEEE
M4 & (QoS) % B A & E X H A, Xk
AR T TR ENEAE R

Bk R BB A AL IR T 1999 4R % B IR 4 B
T (MIT) 8 Auto-ID #F 5 #0842 tH 8y 4 ] 4
&S HRA (RFID) BCA R 2| B % % &, AT
SRR A A FE, 2005 4F, ElFREEEEH
(ITU) EXRBHT “WHMN" W4, HE CITU
Internet reports 2005——the Internet of things ) i 4
HAET HrEk W AR LA R R R HLE S Bk, &
IR T A2 K R A B I B % R A T R D8] i R B9 (AT 4
B R K, HREFZA, FREAHBIAKSHE
N R A K J& % E], 2008 47, IBM R B¢
EHR” WA, $ERBEELTREAIHKL,
MNT 3 E B R W 4, 2009 SFRKE & R4 R A
THEE W R, NAT 20 F BN K E#ES,
FlF, BXEREZENEHNERBZBIEEIAH
REQHFREREERIE, BUIBERNEAERE
ERTIFTHHR, WHNEAEELG Y K. &
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RN AEZETR LA T OEARRANER,
Bl BAWAEEAG., FERLGAH. R
T8 e AR S AL T MR R A AR R W A B R
Gy Bt R AR A A AT i 2600 km w4
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I T &,

RE LAWK FNAERE . HEE SRR
DRMAKTRETI T AREM, TRAERESFT
WHA RN FEA . AR REAEER TR T A
bodx) 2. flam: st &, B, HFRENML
HNIR A, REAE. BE. ERESELMH
AT EFofe iy, LI DA & HZATIH A2
AltE, BEME L RFID AR ERR, KEHMH
Pt . B, HAEEHME, FA RFID €A
AbE KB Lo E, KT mE. BE; A
BIM B Af TRMIK WA E S, WIFwE . 3
o, TREEEFATHRIT, #2160 498 %01t

R, IF 34 R R AR E RFID R 48 3k 35 5] 49 k) th
H 3 Bt 18] o T &R

T2 48k M K44 F: T EPC global 47
. ETZAERRK (USN) F13EF M2M 475 W
SHEREMT RO BB R KRB
SENANEET MR E: EERMBHEESERKAK.
SR T HA . WEF G BIM & ik K .
ETWEB A KEES A, WEEH G 5G # 3
BERA%E NREIEYKRNEALES: BH
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*225 “EHRIRSENMERNEATR” TERARIMEPZOEFNNEEFHESR /X

Fs ExR RIFE

RIFELLH

W51 ek 4] SRk

1 China 17

100%

55 100% 3.24

®226 “EHRIRSEMERKNEATR” TREFARINGPROENNEE~LIG

Fs e RNAE KRB WEIE WEIEELH I35
1 Beijing Qingda Tianyan View Control 1 5.88% 9 16.36% 9
2 Chongging Shengxin Technology Co., Ltd. 1 5.88% 6 10.91% 6
3 Hefei Caixiang Information Technology Co. 1 5.88% 6 10.91% 6
4 Shanghai Renywell Technology Co., Ltd. 1 5.88% 5 9.09% 5
5 Guangzhou Baosteel Southern Trade Co., Ltd. 1 5.88% 4 7.27% 4
6 Qingdao Lianggu Wireless Technology Co. 1 5.88% 4 7.27% 4
7 Guizhou Normal University 1 5.88% 4 7.27% 4
8 Chengdu Gips Energy Technology Co., Ltd. 1 5.88% 3 5.45% 3
9 Chengdu Chuangshi Technology Co., Ltd. 1 5.88% 2 3.64% 2
10 Zhejiang China Tobacco Industrial Co., Ltd. 1 5.88% 2 3.64% 2
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