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1B3E SR ElE7 N R B 414 PR
1 48 1974 41.13 2012.63 8.3% 0
2 47 1089 23.17 2012.36 4.3% 0
3 ! 91 2856 31.38 2013.08 20.9% 1
4 47 2061 43.85 2013.02 14.9% 0
5 50 1961 39.22 2013.86 26.0% 0
6 48 1615 33.65 2013.75 27.1% 0
7 46 1879 40.85 2013.43 23.9% 1
8 48 971 20.23 2014.02 6.3% 0
9 45 1485 33.00 2013.33 17.8% 0
10 47 1281 27.26 2013.72 6.4% 0
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*1.1.2 (FREBFIREWE Top10 TREARBREFFRIICRETE

Fs TREMRAS 2011 2012 2013 2014 2015 2016
1 12 13 7 13 3 0
2 17 9 9 11 1 0
3 / 25 17 12 9 19 9
4 7 10 10 15 5 0
5 6 5 10 7 13
6 11 4 4 6 13 10
7 4 8 13 9 9 3
8 1 5 7 18 13 4
9 5 8 10 14 5 3
10 2 10 7 11 14 3
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commensurable

multiple criteria decision making,

non-

1896  Pareto Pareto

20 60 Roy ELECTRE
multiple attribute decision

making, MADM

decision-making method, MODM

multi-objective

1965  Zadeh 1970
Zadeh

Bellman

fuzzy multi-criteria decision

making, FMCDM
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optical coherence elasto-
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#1.21 “ZARREEA" TEARERPROIEXNEEHERX
. ZILN it 7 #9753 =38 =1 Rl
¥ ERISE gon  um  mx e Sk ewm  mEm
1 USA 27 56.25% 824 47.711% 30.52 2 0
2 China 10 20.83% 167 9.67% 16.70 0 0
3 Switzerland 8 16.67% 601 34.80% 75.13 0 0
4 Germany 8 16.67% 434 25.13% 54.25 0 0
5 Korea 2 4.17% 31 1.80% 15.50 1 0
6 Singapore 2 4.17% 23 1.33% 11.50 0 0
7 Belgium 1 2.08% 171 9.90% 171.00 0 0
8 France 1 2.08% 36 2.08% 36.00 0 0
9 Portugal 1 2.08% 25 1.45% 25.00 0 0
10 Australia 1 2.08% 16 0.93% 16.00 0 0
*1.2.2 “ZEHGREER” IERARERPZUOIEXNEZS~HIE
e i iZ/U 374 ?EZ\% | \%EZ% |55 )’?ﬁfi’/]%)i i‘f*&? | %ﬂ% |
1B 24 SR REEB BPBR 18NE  BRE
1 Univ So Calif 6 12.50% 209 12.10% 34.83 1 0
2 Chinese Univ Hong Kong 6 12.50% 110 6.37% 18.33 0 0
3 Tech Univ Darmstadt 5 10.42% 246 14.24% 49.20 0 0
4 ETH 4 8.33% 288 16.68% 72.00 0 0
5 Univ Cent Florida 4 8.33% 154 8.92% 38.50 0 0
6 Penn State Univ 3 6.25% 139 8.05% 46.33 0 0
7 Ecole Polytech Fed Lausanne 2 4.17% 244 14.13% 122.00 0 0
8 Swiss Fed Inst Technol 2 4.17% 69 4.00% 34.50 0 0
9 Oregon State Univ 2 4.17% 64 3.71% 32.00 0 0
10 Xiamen Univ 2 4.17% 35 2.03% 17.50 0 0
Korea Univ Cent Florida
German; .
IY/_\I | .Smgapore Penn State Univ
\\ 'II // Tech Univ .
Switzerland \w/ @it Darmstadt  Eeole
~\/ © rraee . (@ swiss Fed
’\ Inst Technol
Chinese Univ

E1.2.1

i .Portugal

Australia

‘ZERRERA” TERARERETEERM
REMETERNLE '

Hong Kong

Univ So Calif

1.2.2
ENETE

e
\ Oregon State Univ

Xiamen Univ

‘ZERRERA" TREMRESTENEEN
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#1.23 “SEFRRERA" TEMRERPIHES ROIEXNEE HERGMIX

FS ER /X 5 [ iE 33 &5 [# e S S B3] ked
1 USA 6 33.33% 2013.5
2 China 5 27.78% 2014.2
3 Singapore 2 11.11% 2014.5
4 Korea 2 11.11% 2014.5
5 Austria 1 5.56% 2014.0
6 Germany 1 5.56% 2014.0
7 Switzerland 1 5.56% 2014.0

#1.24 “ZERREEA" TEARERPHES O NERFHYI

FS g 15 1#e 3 E &5 e L) SR keS
1 Chinese Univ Hong Kong 3 13.04% 2014.0
2 GIST 2 8.70% 2014.5
3 Adv Digital Sci Ctr 1 4.35% 2015.0
4 Anhui Univ 1 4.35% 2015.0
5 Boston Univ 1 4.35% 2012.0
6 ETH 1 4.35% 2014.0
7 Graz Univ Technol 1 4.35% 2014.0
8 Hanyang Univ 1 4.35% 2015.0
9 Hefei Univ Technol 1 4.35% 2015.0
10 KETI 1 4.35% 2015.0
56.25%
3 2 /
20.83%
1.2.2 Univ
So Calif Chinese Univ Hong 1.2.2
Kong Tech Univ
Darmstadt ETH
Univ Cent Florida
2 1 1.2.1 1.2.2
1.2.3 1.2.4 /
/
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31.91% /
/
3 15%
20 1.2.5 1.2.7
Hong Kong Univ Sci Technol
4 3 12.00%
90 9%
1.2.6 1.2.3 1.2.4 “ Max Planck Inst Human Cognit Brain
? Sci Nanyang Technol Univ
: ? Swiss Fed Inst
Technol 2
®1.25 “GIERMEZATRNL” TREMRERPZOICNEE~HERIX
N - ; ; PO —
7S BRIX  gow  wm  mx e Sn wwm s
1 USA 15 31.91% 203 21.06% 13.53 1 0
2 Germany 12 25.53% 348 36.10% 29.00 2 0
3 The Netherlands 10 21.28% 239 24.79% 23.90 0 0
4 France 8 17.02% 178 18.46% 22.25 0 0
5 China 8 17.02% 152 15.77% 19.00 0 0
6 Scotland 4 8.51% 79 8.20% 19.75 0 0
7 Switzerland 4 8.51% 56 5.81% 14.00 0 0
8 Ireland 3 6.38% 74 7.68% 24.67 0 0
9 Canada 3 6.38% 50 5.19% 16.67 1 0
10 Singapore 2 4.26% 24 2.49% 12.00 0 0
*1.2.6 “opENEZTRNL” TREMARERPZOICNEEF~ TG
s i j\Zlu 11374 ?EZ\% | W5 30X %1’9\%)3’@ I %‘%&? lie %ﬂ% |3
1B3E Ll /N 247 SR M RE
1 Peking Univ 4 8.51% 113 11.72% 28.25 0 0
2 Univ Toulouse 4 8.51% 93 9.65% 23.25 0 0
3 ENAC 4 8.51% 93 9.65% 23.25 0 0
4 Univ Groningen 4 8.51% 93 9.65% 23.25 0 0
5 Eindhoven Univ Technol 4 8.51% 73 7.57% 18.25 0 0
6 Hong Kong Univ Sci Technol 4 8.51% 51 5.29% 12.75 0 0
7 Fraunhofer Inst IAIS 3 6.38% 129 13.38% 43.00 0 0
8 Univ Konstanz 3 6.38% 69 7.16% 23.00 1 0
9 ENAC Univ Toulouse 2 4.26% 64 6.64% 32.00 0 0
10 Univ Rostock 2 4.26% 60 6.22% 30.00 1 0
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Eindhoven Univ Technol
Univ G’roningenf— : Hong Kong Univ
k Sci Technol
The Netherlands .

ENAC

~— Fraunhofer
o Inst TATS

Univ Toulouse Univ Konstanz

ENAC Univ Toulouse

USA Singapore Peking Univ Univ Rostock
E1.23 “shiSWMEATNN" TERARESREEZERM E1.2.4 “shiSWMETIL" TEAREREENEEN
XEHIE{FMZE EUEEE

®1.2.7 “HSMEATMN TERARERPIES ROMEXNEE~ HERSMX

FS Ex /X 5 1% iE 3 &5 [ Cie 3L FI5E5 |15
1 Germany 4 21.05% 2012.75
2 Switzerland 3 15.79% 2012.67
3 China 3 15.79% 2013.67
4 Singapore 2 10.53% 2013.50
5 Australia 2 10.53% 2014.50
6 France 2 10.53% 2014.50
7 USA 2 10.53% 2014.50
8 Chile 1 5.26% 2014.00

#1.2.8 “ShEMEAMMN" TEATERPHES B OEXHEEF~HNE

FS s &5 [ ie 3 &5 [RCie S SRk
1 Hong Kong Univ Sci Technol 3 12% 2013.67
) Max Planck In§t Hu.man Cognit ) 8% 2013.50

Brain Sci
3 Nanyang Technol Univ 2 8% 2013.50
4 Swiss Fed Inst Technol 2 8% 2013.50
5 Fraunhofer Inst IAIS 1 4% 2013.00
6 Gri th Univ 1 4% 2014.00
7 Inria Chile CIRIC 1 4% 2014.00
8 Inria 1 4% 2015.00
9 Microsoft Res Inria Joint Ctr 1 4% 2015.00

10 Monash Univ 1 4% 2015.00
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8.00% 1.2.8 LeCun Bengio Hinton Nature

Google  AlphaGo

2D 1.2.9 1.2.10

3D

123

2015

®1.29 "“HMENEZESENZE IERARERPROENNEE~HERIHEX

o 5/ X ‘ iZ/l‘{ 54 %Ez\%l LN %i’g\%& %‘\%&?I %ﬂ%l

1B3E =07l SR =07l SI5UR 1B3E PR
1 China 44 48.35% 973 37.35% 22.11 7 0
2 Taiwan of China 33 36.26% 1248 47.91% 37.82 6 0
3 Saudi Arabia 15 16.48% 259 9.94% 17.27 4 0
4 India 10 10.99% 177 6.79% 17.70 1 0
5 USA 4 4.40% 135 5.18% 33.75 0 0
6 Egypt 3 3.30% 63 2.42% 21.00 1 0
7 Romania 2 2.20% 89 3.42% 44.50 0 0
8 Canada 2 2.20% 36 1.38% 18.00 0 0
9 Spain 1 1.10% 29 1.11% 29.00 0 1
10 Turkey 1 1.10% 26 1.00% 26.00 0 0
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#1210 “BENEZRESEMEE" TEARERFROIEXEZ~ B

&t 18X W5l WX REW BHsl EF5

7E s e B R KB SR v REM
1 Kaohsiung Marine Univ 17 18.68% 775 29.75%  45.59 3 0
2 Pingtung Univ Educ 15 16.48% 482 18.50%  32.13 2 0
3 King Abdulaziz Univ 15 16.48% 259 9.94% 17.27 4 0
4 Cheng Kung Univ 13 14.29% 357 13.70%  27.46 3 0
5 Fac Sci 12 13.19% 208 7.98% 17.33 3 0
6 Dept Civil Engn 10 10.99% 384 14.74%  38.40 2 0
7 Southeast Univ 10 10.99% 155 5.95% 15.50 2 0
8 Cent Univ 9 9.89% 346 13.28% 38.44 3 0
9 Kaohsiung First Univ Sci &Technol 9 9.89% 224 8.60% 24.89 1 0
10 Chonggqing Jiaotong Univ 8 8.79% 232 8.91% 29.00 1 0
ReLu PReLu
/
1.2.5 1.2.6

1.2.11
1.2.12
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Saudi Arabia

of China

USA

Romania

. L _. Canada
Taiwan // }

China Turkey

Cheng Kung Univ Dept Civil Engn

King Abdulaziz
Univ Southeast
Univ

Cent Univ

Pingtung

Univ Educ y ;
Kaohsiung First

Univ Sci & Technol

Kaohsiung Marine Univ Chonggqing Jiaotong Univ

E1.25 “HENEEESENZIE" TRRAREREE E1.26 “MENEERESENZE" TRARERETE
ERtX B EERZS DRI SRR
®1.2.11 “@ENKZRESEMEE" TEARERFES RO NEE~ HERX
Be ExR /X HES LA STE MBI LIE STEL Fi95E3 |4
1 China 35 43.75% 2014.71
2 Taiwan of China 21 26.25% 2012.14
3 Saudi Arabia 13 16.25% 2014.85
4 India 7 8.75% 2015.14
5 Korea 1 1.25% 2015.00
6 USA 1 1.25% 2014.00
7 Canada 1 1.25% 2015.00
8 Algeria 1 1.25% 2016.00
#1212 “BENKZEESEMZE" TRARERPES R OICXNEE~THTIE
1 Cheng Kung Univ 13 9.63% 2012.46
2 King Abdulaziz Univ 13 9.63% 2014.85
3 Pingtung Univ Educ 11 8.15% 2012.18
4 Southeast Univ 10 7.41% 2015.00
5 Kaohsiung Marine Univ 9 6.67% 2012.00
6 Bharathiar Univ 7 5.19% 2015.14
7 Kaohsiung First Univ Sci & Technol 7 5.19% 2012.57
8 Chonggqing Jiaotong Univ 7 5.19% 2014.57
9 Huzhou Teachers Coll 4 2.96% 2015.25
10 Minist China 3 2.22% 2015.33
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2011
2 2016 2.12

2.1

Topl0
2.1.1

*2.1.1 ERESHEFIEIE Top10 TIEFAHRR

Fs TREFEERR RITE CEIETON SIS SR FHIRTEF
1 251 9976 39.75 2012.06
2 234 4035 17.24 2012.67
3 151 3217 21.30 2012.26
4 118 4684 39.69 2011.95
5 178 7890 4433 2012.90
6 113 2336 20.67 2012.30
7 152 9322 61.33 2012.24
8 33 633 19.18 2013.55
9 227 4598 20.26 2012.14
10 191 8930 46.75 2012.38
*2.1.2 EREEFIREME Top10 TRARRRNZFROENATFE
Fs TREFRAS 2011 2012 2013 2014 2015 2016
1 104 65 55 17 9 1
2 57 61 51 39 20 6
3 53 46 21 22 8 1
4 50 40 15 10 3 0
5 39 28 42 53 12 4
6 45 27 14 17 9 1
7 55 41 29 18 9 0
8 2 10 6 5 3 7
9 94 65 29 21 17 1
10 56 54 41 35 2 3
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4G
5G 2020
10 1000 5G
5G
3D
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25 3
222
304 2.2.1
148 48 25
23 20
58.96% Google
44.64
GLDS 24 OYNO 23
QCOM 23 (DARPA
MOTI 66.42 GOOG 57.86 IDIG
49.24 2.2.2
MOTI  GOOG 2.2.1 2.2.2
2011—2016
x221 “TEBHBERAREE” ITRARERFZOENNEEZFHERIHX
Fs Ex /X RIE RNIFELLH) EIbTN WS IR EL A RIS R
1 USA 148 58.96% 6607 66.23% 44.64
2 Korea 48 19.12% 1675 16.79% 34.90
3 Canada 25 9.96% 917 9.19% 36.68
4 Finland 23 9.16% 1041 10.44% 45.26
5 China 20 7.97% 444 4.45% 22.20
6 Japan 16 6.37% 322 3.23% 20.13
7 Germany 8 3.19% 230 2.31% 28.75
8 UK 7 2.79% 139 1.39% 19.86
9 Sweden 6 2.39% 161 1.61% 26.83
10 Taiwan of China 3 1.20% 46 0.46% 15.33
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R222 “TEBHBERAREE IEFAERPZOEFNEE~EIINE
FS g RITE NIELLHI WS ISR WS ISR ELAY RIWE ISR

1 GLDS 24 9.56% 749 7.51% 31.21

2 OYNO 23 9.16% 1111 11.14% 48.30

3 QCOM 23 9.16% 891 8.93% 38.74

4 SMSU 23 9.16% 892 8.94% 38.78

5 IDIG 17 6.77% 837 8.39% 49.24

6 RIMR 15 5.98% 595 5.96% 39.67

7 MOTI 12 4.78% 797 7.99% 66.42

8 APPY 9 3.59% 380 3.81% 42.22

9 TELF 8 3.19% 389 3.90% 48.63

10 GOOG 7 2.79% 405 4.06% 57.86
* GLDS LG Electronics Inc. OYNO Nokia Corp. QCOM Qualcomm Inc. SMSU Samsung
Electronics Co., Ltd. IDIG Interdigital Patent Holdings Inc. RIMR Research in Motion Limited MOTI Motorola
Mobility Inc. APPY Apple Inc. TELF Telefonaktiebolaget Ericsson LM GOOG Google Inc.

IDIG

Germany

Canada

Korea

Sweden

Taiwan of China

B 221 “ZEEABNEERAREE IRFREREE
BRIt X BRI S /ERES

2013
S500
125

16 093 km

SMSU
. .RIMR

MOTI

QCOM

OYNO.

.APPY
.TELF

GLDS GOOG
E 222 “EEBHIBERARES IEARERTE
NGBS 1ERIZE
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55.13% 223 223
GENK 18
GOOG 18 FORD 15
FORD BOSC FORD MASI 224 224

2.2.3
1960 50
/
129 35 34
*223 “FEEFEWRARNA IRARERFROENNEEZ~HERIHEXK
FS ER /X RNHE NIFELLHI WEIBOR S IBURELHE) RIS ISR
1 USA 129 55.13% 2710 67.16% 21.01
2 Japan 35 14.96% 325 8.05% 9.29
3 Germany 34 14.53% 511 12.66% 15.03
4 China 18 7.69% 273 6.77% 15.17
5 Korea 7 2.99% 69 1.71% 9.86
6 Sweden 4 1.71% 73 1.81% 18.25
7 UK 3 1.28% 47 1.16% 15.67
8 Canada 2 0.85% 12 0.30% 6.00
9 India 2 0.85% 50 1.24% 25.00
10 The Netherlands 2 0.85% 9 0.22% 4.50
x224 "EREFERRARNA" TEFRESRPZOERNNEES~HNE
FS g * NAE NI WEIUR eI TN RIS ISR
1 GENK 18 7.69% 292 7.24% 16.22
2 GOOG 18 7.69% 483 11.97% 26.83
3 FORD 15 6.41% 187 4.63% 12.47
4 NSUM 11 4.70% 159 3.94% 14.45
5 TOYT 11 4.70% 174 431% 15.82
6 BOSC 7 2.99% 119 2.95% 17.00
7 HOND 6 2.56% 117 2.90% 19.50
8 DAIM 4 1.71% 161 3.99% 40.25
9 MASI 4 1.71% 102 2.53% 25.50
10 TEVE 4 1.71% 36 0.89% 9.00
* GENK General Motors LLC  GOOG Google Inc. FORD Ford Global Technologies LLC NSUM
Audi AG TOYT Toyota Jidosha Kabushiki Kaisha BOSC Robert Bosch GmbH HOND Honda Motor
Co., Ltd. DAIM Daimler Trucks North America LLC MASI Massachusetts Institute of Technology TEVE

Continental Teves AG & CO. OHG
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Korea TOYT
China . Sweden NSUM. .
. BOSC
G UK FORD ) /.
ermany L - —~ ___/‘

. Canada
\.India

GOOG.

MASI
USA The Netherlands GENK TEVE
223 ‘EEETSREARUA TRFAESEE E224 ‘FROTSRRAREA TEFAESTE
BRI X B EERES MAEENEENSE (TRIVEERZ, ETEESIEREE,
MEERAFTS )
#225 “BHERART IRARERATZOENNEE~HERIMEX
Fs Ex /X RIE RIFELLH) WEI5R WS SR ELA RIS IR

1 USA 98 64.90% 2476 76.97% 25.27

2 Japan 21 13.91% 324 10.07% 15.43

3 China 17 11.26% 254 7.90% 14.94

4 Germany 8 5.30% 89 2.77% 11.13

5 Austria 3 1.99% 35 1.09% 11.67

6 Switzerland 2 1.32% 4 0.12% 2.00

7 Israel 2 1.32% 30 0.93% 15.00

8 Canada 1 0.66% 61 1.90% 61.00

9 France 1 0.66% 2 0.06% 2.00

10 UK 1 0.66% 3 0.09% 3.00
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/ 20 21
17 64.90%
225 225
FORO 20 GIGA 8 HONE 5

ASML CYME 2.2.6 2.2.6

F226 “BNERART IRFRERPROERNEE~HINE
Fs g * RIE RIFELLH W3R WS BUREL) RIS ISR

1 FORO 20 13.25% 514 15.98% 25.70

2 GIGA 8 5.30% 192 5.97% 24.00

3 HONE 5 3.31% 198 6.15% 39.60

4 KLAT 5 3.31% 92 2.86% 18.40

5 ASML 4 2.65% 116 3.61% 29.00

6 CYME 4 2.65% 116 3.61% 29.00

7 ESII 4 2.65% 105 3.26% 26.25

8 LENS 4 2.65% 44 1.37% 11.00

9 LOCK 4 2.65% 130 4.04% 32.50

10 SORA 4 2.65% 182 5.66% 45.50
* FORO Foro Energy Inc. GIGA Gigaphoton Inc. HONE Honeywell KLAT KLA-Tencor
Corp. ASML ASML Netherlands BV CYME Cymer Inc. ESII Electro Scientific Industries Inc. LENS
Lensar Inc. LOCK Lockheed Martin Corp. SORA SORAA Inc.

Austria ASML
Germany Switzerland KLAT CYME

,"{ . Israel
China / o
-
e

1/ -
1/ '~
/ “France

B 225 “BEERAR" TRARERTERRIMK
ERIEIEMZ

.ESH

. LENS
LOCK

HONE

GIGA.

FORO SORA

E 226 “BOCERAR" TRARESEZNMENSG
Rk )( WRINEKREZ, ENEESFERFER, TIEER
v
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