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i

PR AL 60 AR S - IR EER - AR L TR
TETHERE/RY ~ BEATEE Rl ~ Ty ASETRAREKEE ~ $2THATGAE - Rk
ko ~ Wil ~ 2R ITAE - RS A AREER NSRS 2T - N b
AZBiE - BN HERR AR T EE AT - BRI ET TR ER
£ty - RLFF 2 RER SR AR RYIABISE AN #H T - RS2 AH
THRERES H AR P2TT » DU RESo Bh AJEIRIR BE 2 R - BF 2 BIRAIBTFE A Bk
AFERARTZE - AREELERIER S TENT IR - Eb It R B E RN BT -
ERHiSCRE TR E B SRR R - BESh - s 2 Mas A B SR AT
teftE B AR OB E AR T A B 2% - RIIE - ABFSEREm s
PrE et AARZIIFISCR - PRES e A S =4 BT se R - DL T
i A SHEk . BEASTFTRE D -

o SURRERSY

ARigeEE e Bt &8 TR Mk ey ASUBRDUERRE 28 A2 9ot - &
SEEE IR N E T NI TEGEY  FSIEHRR 2 A B TSR » 1
EETEFEEL G (co-authorship ) 7347 ~ 25 (co-word ) 7347 ~ 5 (3L (citation )
ST~ ke 53T (social network analysis, SNA ) 5 » DI R SAE 347 535 A]
JE PR #iE e 2 -

(TN

robot B B Ry i 1E55 1% - BTG robotnik sk » B RDGR - B
A~ BRIUCTEE - 2000 - H3 5 REUR ~ FHE - HIR5E > 19850 H1) -
robot —7A] 1920 FE B S N BIFEFE B FR RAERE - A ve (Capek, 1920) HBIE
M e s Refss A (Rossum’s Universal Robots, RUR.) ZH « 2R » FEEIF
REHE - HaijkRrobot—4) » automaton B android 7735825 A » Edrobot
I G - BB E R EE KRBT LAE 2 BEER A 5 automaton HIf i
AFESEYZ B E - (B —EEBITH HINZ LIE 5 1 android HIFEHA
NBIMUZ B2 N (PR B T 2L e » 1989) ©

R HEER ARV EFRAIRZ » MW Online Dictionary (B [Gff F5F8 » 2010)
EFERy - —ESERARIKES - REFHEIRIT R AN HEE AR - T EAR
B TAESERZ HEFEHEE - Robotic Industries Association ( SEEIHERE A T3 Er »
2010) GEF TERER A Ry —(E E Eh#EH] - WTEAARTEAY 2 DIREREMK T ( manipula-
tor) » B =EEiZ e B ss e sEs - AR TEEEME L - IR
NG ARS8 h0 (Precision Machinery Research & Development Center,
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PMC, 2010) E &R Ay — M2 IhHRER 2 Wi 2 5 Bhef 5 EhiEmde s -
AE AR LB T S I A A TR EhBLAS S AN TR B I EC O A - 248t
NBEAE ~ R ~ 2%~ IREETHTIRINIRES © T Rk AU es A SRR 05 S
1y > HEZHES TS AR A TERZ - B rER TR 555
Hradk o~ FEEORC - ANIRIERE - SERGEEN o B TREAUBEREERGT - AEREERGT
B ~ BYJJ5 A TR A TEEREARET - BRERT - ERERE
(MRELE > 2008) - (Kbt - HAUBER ABUERS ST 2 2RI B RER - AT
Fea B FHSCRRE B TR AR B A i e A B2 QR 5 3 U RB AR BB L RE DU £
MHEIFEA B2 -

SRR TR AT E A RIS - BRI FEE FSORG TR i es
ABEERE » (£ Lee & Jeong (2008) ¥ LISk S SERF TR T BB 2 A E2C
TREAERER RO LA » A2k - BRI E AR GRS - RIEAHT
FEPRAI A A G TBIE - DU B S TR Fe B & 35 AT FHBR ST -~ 450k
BEERIT LB

CIETE Rl &2 0t

Katz & Martin( 1997) $54 » BIARINTSE H 2685 - HFRZEEEIZAYEGE
i A A BEA AT RO G A3 - BREBEdT « 0 B S TE T (e R
FETTELBIN%IE% ( Beaver & Rosen, 1978 ) » DU 5% I HEEL 2L AT TR B n] JE15:
HE LIRS E (Bird, 1997) » HMGIAARE T & VERT SR i Ry — s -

— R EEF SRR S T A S S - B AR SE (Avkiran,
1997) - T EHAEEMFEEE RN EK RIS » HE/EEA T se i BUE A~
FIER L EGE - GTEESTRER AAHEIRENS - JRATRESR AR EEBE R - 5%
EEREGTE (MAEFE ~ EICEE > 2009)  Braun, Glanzel, & Schubert (2001 ) 2
o HRE A BB REIR S ERET R - GRS —EEE
(EUSErEE

MAEGHE ST » B ESAFER LR R SUR - RhEEENF
(co-authored publication ) * —f K el Ry aF & ARG Bl BEAGHH A7 (Katz &
Martin, 1997) - Glanzel & Schubert (2004) E¥ B S5EEHE R ExEEEE 2R 2
BN TEZ — - BN GE ORI —EE U - Rk -
HEZE AR 045 2R (Smart & Bayer, 1986) ©

RSB » Schubert & Braun (1990 ) 2 H1 5 B 53 SR BB R BB
R/ L - EERIRPER R N B SR (B R R BB R RIS » TR BIRR K
IR AR A S e IR EI G ER S - R 285BI A {F - {H Narin, Stevens,
& Whitlow (1991 ) 58 KR53 Bl — {8 B S AR ER AU R/ NI fE R » {HLEREIZR
WEES ~ FEEHRARLR -



42 WELR HETEZ 49 1 (Fall 2011)

A ERGESAT 0 Melin & Persson (1996) £2H = [FEEAUAI 5347
FiE - EEEESHT (choice of aggregation level ) ~ STBKMIT (article analysis ) ~ #85%
534 (networks analysis ) » DAHAFEA Bl A S B 5238 2 &aR -

FREEGE MRS SRR 1 - FEEHWIE ST » K2 LIRS TE
B GEANBEL - REOEAY - GFF - BRBGE B SERE
FT o ARG A& T TR T A T - RIS S REE it &
&AM — P PRI A EIE R - BUE T X m)G P S fEi& STk i

K1 A F AR AT R ik
OB O %R

- TREZEN HARBIE G it LG
b = 5
- MHIE  #RE %ﬁfﬁﬁ Bird MFUREE|  Ajiferuke gﬂfgfi Mjﬁf_ﬁgﬁ
(2007)  (2008) (2009) (1997) (2004)| etal (1988) (200 4‘) (2009)
SR 3.04 403 423473 - 417 | 1.07-1.24 - -
YEE
HEAE 2-3 2-4 - 23 25 2 2 -
HUfE
BEEE - 33 = 13 21 10 _ _
N
&3 % 90.23 91.3 89-94.1 - - 59-17.12 2731 42.1
BB 2] = = - - _ _ _
Bl
e - - - - - - - -
FEAIRE
BEEZ% 1087 = = = = = 1.61 6.8
PSR - - - - - - 29.25 19.11
“3 %
et BR B EE 2 - - - - - KM ER
G3AT e =f F -~ BER DA A& B 2
R DR % Bl
Bt b LIRE 281
fEmE 25

FHAA AT ZERR T IR A S F DO - I — 2 LIRS TR R 72
5 RATBER AN SIS BT R - IR T AR SO T AHRR SRR -

=5 B

51305 MR H it 2R — (A E TSR Ei - B AR A ks T A AER |
M HRFR R (ZEUIH 2003 - H291) - —fikmi s - HITIORATREY |« 2% E
H » BlEs#z5 | TSR (cited literature ) » AT SOBRAS B Bl S5 [ SRR (citing
literature ) < 375875 | HEA#ES | BACRITSE » K AT AIERRLZ MR fREL S -
DU SRR R 2 PR » HETT VT T R SRR ST Dl BEOR SR 8 (259 A -
2003 » EH 290 ; ZHHH » 2005) « ¥R SRS [H - Fub{ERTA S (A%
HITEY » NEVEE 5 | B Refnl - BT80S [H—X - —RsOikes | R
B FRHEHBRMEREA - BT -
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5305 R LU ey - Bl A —RPE T < 8o ~ 30 - FE S FiE
AR T STRRIIAT 5 AN BRIy RIS SR E B RS 2 R TV 75 [ FH S
BT (MRF5RE - 2007) - FEREF] _LAES - SOBWTSE ~ SOREEZUDTSE ~
BF5E ~ FESCRSE ~ W@t - FHETRERHE « HAER - B (Smith,
1981) ~ FRAGFHE TS ~ BIE2WTIEME KB SO ~ B HERTFER B 5
il i A SRR A i oL PR SRR ~ B SRR SRR (T 225R - 1993 H
301-302) »

SIS AT EFEEEG I~ B ISR ~ 345 [T FE A RINFFE S (Seol &
Park, 2008) » ARWFFEEEREHS UK - AT SORFERIH ~ #e5 [RIXEL ~ #51
FRFRELZ S04 > DU fgbas A Bl DO HHEBR S TE - M - AWFFeaiRR
PR NEL L BAFT 1 - FEER AT RS SO RS ¥ - DUt o Mol aas 1
& DUN Ry 7 o A SRR -

ety

15 | 43 AT B S S 53 A R S — ] S k3 R st i B SR g M i Lz R T
% o Hrp o T R — TN TR+ RS E TP AR B R AR LA
A R Z BBEE (He, 1999) @ 1R R LU ERAE — R SO IE — AL » MEIRIRY T
B SRE B R SORRAY RS R R (Z2BHH » 2003 » E342) © ffif Ding, Chowdhury,
& Foo (2001) RIlE 037 /2 43 B 3o — - RE SRR 2 [F] B A B SR -

R TRIIEE S - BT EHLSRAIEAISN - MRS R SCE R
(Z2HHH » 2003 » H343) ~ BHA] ~ #E SEaUGEITIT » T iridin g e
A « LR RE S M BHe— AT 9eE s se i KA 9 2
B2 FIHESER S - g (AR EEEE ; 3 I HET S
S RS ST B A SRR B 5 4 R CEEINAR - R E
BUEFET] 5. B RHE R B FLE R TIRE 5 6. A BB SERI T IR A5
T[] BB RE I » DUBSGEHERI RIS RS 5 7. R B ER B S EI0 I
[ElfE - EF(E AR BL#E [ (Ding, Chowdhury, & Foo, 2000 ) ©

— i T 25 e I [ B AR 2 B - RS R RAR o DUT R
—EER EEEE » BT FURBY ARSI - WA SRR
M~ ZHERET ~ RIZR AT et & #E4& 7347 (Moya-Anegon, et al., 2004 ) - H
Hho SEREOMTEL S ME R AT R E N E B AR S - ARG =
EHZ RIS I (Ross & Wolfram, 2000) © FF 26 iFFEHE 2 R 53 BT AN E]
ZAPHTEE - EAEEE - B - IATISEEE - ARWERER 2 RS AT R
BT LTI -

BEER AJTMH » Lee & Jeong (2008 ) ¥ L2001 fE5a B A& SR A 28 A
ety SURK R ¥ 52 » SPEIFSCERY ~ IS ~ TF9ERE R~ SCRise i



44 WELR HETEZ 49 1 (Fall 2011)

Iy

1700 #T » WFFEis RGE  HE RN ] s A SR 5l - DURGE it i
JPHTHRES NetMiner G BN ESERFE « SRMPERIBIRGT » TSR A ~ BEHREEMR
B~ HIEERGE ~ B30 BRI R TRESE S -

AWTFEHE S 7ot R 2 AE RS - PRI M e ) 2 S B TS 2B AR s
RSB EE IR LA HIRIETE - DI IC TR s as N PP 2R - DU s
ik B AT AR SR -

(At & MR AT

ik s S T R it & 1T B & R A BB R ST - ERTEfaRE "
JERALR o BEEE A - BRS - AR R BRI - 158 LEBA TR ANE S TE &
XA EEERE - feigBlil M T EIER - — i TR R R &1 TE)
o MLERERITEN S FAYIREE (RS - 2004 /IRICESEEE » 2008 ¢ 551-2
) o HATHA B2 IOERE R &EGME R E1EE - REREEA
KRR IR - TR PTEER SRS AR RL - DU SR A AR ES (Yo-
shikane & Kageura, 2004 ) » [F]RFiZE & & E & IR TGO sk A B F B RERE & 1R
ZBf%R (Newman, 2004 ) - b4} » Haythornthwaite ( 1996 ) $8H ZE S HEFE 5 HTIR
AR TEIE 2 MIREER ) ~ #EESASISAEEUE - EEYTENE - MR
MERE A

EfEsSAGHE T - I TEIE B A HTREALE - AT BB T
FrrRefERlf &R (BRARR ~ ZEE - 2002) » [EIRAM BIRVE T fHR% < 2 +8
HEHE - DURARSR ATIEfGRIE S (AR - 2006) « A7 ARG o B H A
FEEEBARNIFIRE » UGN & IR B A VB A2 #E ( Brass & Burkhardt,
1993) » [AlRF R B/ RMARBEA R SIIEE R - b8 agBREES
fE > LItEmfe R (Stuart, Hoang, & Hybels, 1999) o —f&AEHLLMEHIE T -
LA Freeman (1978 ) $2 HHAUFE T (degree centrality ) ~ #2237 5004 (closeness
centrality ) FIJEEI LM% (betweenness centrality ) @ A EEHHE IR - AT
e ={EFEEZ AHR & AR FE b 28 BT e TRl & R B I P RE

AWFERR G LA 2 SRS » ATDABSBIAE TREEI I 9E - KZ LIS
HREIREES - GFANE - GFFRT > WSS S B CORAET T
7% AEEE RIS ST » IR LI AH B GE— 2 2 RaT - TP
RS AT ZMP T B N A E L EAYRE - SO e Ean T -

1. B AL OIHTISUER G 3 2 B R Ry e 2

2. BB AL CIHTISORR AR+ BASR B R R A 2 J20e] 2

3. AR AR EATISCRR - BISR Bt 2 B 52 L IR IR 2

4. Tt e AT - PRET IS B B P P RE T AN n] 2

5. i E T SRS g ZHE RS 3T » PRETHEER A USSR BAF T2 iF 58
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FRER{AT 2
= Wi A
(BB R HEE R

B4 Thomson Reuters 2\ F]#EE ISI Web of Knowledge 152 HAREHE AR
AT S | ¥k e (Journal Citation Reports, JCR ) 2008 £y robotics (#28 A
B B 14 RS ARG DT (GRE R 8% ) Fe AR 92 2 B e A SR ] - 3%
W5 USRS [ERHE R (Web of Science, WOS) NHEHEE [R5 [#E 78k
(Science Citation Index Expanded, SCIE ) EfHEATIER 14 fEtEss AL HATISC
IREEER - $HE 20094 (&) LIATZ 12,360 55 H - DUURER B RFTER X
(article ) 19,571 ZE [ ¥t 52 » FIHE HEF & et Egh& A - ERE -
% ~ BERSER TR ARG E M - miEEHs DU - BT
ZHF TR RE I T

Clatrat 7 TE

ARWFEE L% SRS R A DL B3 AR &3 SRR » IR WA (&)
DLt Ze - AU R BS P A S B &5 SURR » DARZHE SRR Ry B Pt
TS B B 534 - 5351 » EE G (Subramanyam, 1983) ~ LR
SHRTEEH (Lawani, 1986) ~ BSHEHE &R (MAE » 2007) » KEEIEER
(Schubert & Braun, 1990 ) ZHIEFEIE » DT RS B, - MAERERE TR
— e L R A A T B S & PR B PR IR AT RENE - AT E £
Freeman (1978 ) $2 AU HROE ~ B O ERIERIFO M - =P Eds
EREE - BRI TR S EIREEHIRE S - DL AR E SRl

I G%F  BOE SRR B SURR B b 2 LBl -

2. PR SO EE S« R RS NBERES O R B e E -

3. BB SR - RN AR G S URR BUG P &3 SRR B e -

4. BEIGHER  IEBBIEE ZSURREUGRESORR By LA -

5. BEFOIE - B HREENE o C R R A T E) RS R
PRI ZEAR - ERI A HE SR RS A RS LAY - IS
TEBOK - FORHATRGE P S BT AEAR TR - IBERBCRAIRE
FI 2% 77 (Degenne & Forse, 1999, pp.132-135) °

6. FHLHLE ¢+ R BRI TE)E B AR A TR E B R
HAEMROEN 1 2 » EHEZIREREES - Ror B HMTE) & sEsn -
ERIRRRE RIS & ~ BEETRRRIREST ~ B %] (Degenne &
Forse, 1999, p.135) °
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7. JEETLYE - R R E R TR AR HAE R (1 T By A LAy B
HE - B RERS RS HIIRES) - MIEMERS - FORHMITE)
FHARZERMASERSR RS E - MU TEEEE T & -

AWTFERE F Excel ERBEEITEORISET » FIM Ucinet ST R A THPLIETE

B2 > (] NetDraw SREEHERERZR - Bt - S BRBEFHERIE - A SPSS kAR
BUEZAE N ATIE -

(EIWFFERRT

L HE BB E N AEERRAT IS E R - ME i E R RS
NZMEAHR U8R - HoNgEdm Ao s Es A R Bsi o < Beas A ZHH AR T
GFESURR » BEASSRAFBEIT TR AR 5 RIBLAIEEAR » kB R i -
SCIE & KHE Tk 14 TEEEZR AT - B HERR AR 2y A2 9T » 2
AGFEEES 14 T IR SOBRRIAAA A 534 -

2. WA I RE Ry 1983 422 2009 £F -

3. HEEE BB - H Industrial Robot BT 380 & Iy BE 2383 (K
fili#Z T article 19 42% ) - BIEGELEE XU » ¥9H 18% FIHIRAE H RIS A
RO R - NG L E AR R SUR 5 [ REUE Ry 0 » AN 52 B A 2L
BSET 20T » FefR¥E 2008 - JCR t 14 Fli B 25 N BB HAT] 2 52881 - Mg e
TSRS Ry AT 52 -

4. FA A E (undirected graph) 2B ~ BRI EGZERR - KEIH
FZ LR (co-occurrence ) B °

P9~ WSk SREL S

B eEt S 1983-2009 4R 14 FEAEER ARLCITIRG 12,360 5 SRR TRGIER:
AP MRFEEA T G SO SR DL AT ~ IS B B B i o S A T B
BEIEREST - Wk SR ot kS EH P LM RR R A IR ERIRE ST - LU
B SORRE L 7o sk BB AR T BT 17 -

(IR R T -

1. XRFEE S

SORREERUHEET T 0 AWOS B RHERY " DT ) AL ( STRREERY ) P& 8%y
FE - iR 2EL - Llarticle REUES » $:519.5715 (177.44% ) » HXFy
proceedings paperf 1,452 (1511.75% ) ~ editorial material 5 973 55 (157.87% ) ~
note H 126 /& (117 1.02% ) » HERHIZRK 1005 -
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%2 sUksmA

Hea® SRRy EEB 2" BE%
1 Article 9,571 77.44 77.44
2 Proceedings Paper 1,452 11.75 89.18
3 Editorial Material 973 7.87 97.06
4 Note 126 1.02 98.07
5 News Item 86 0.7 98.77
6 Review 69 0.56 99.33
7 Correction 30 0.24 99.57
8 Correction, Addition 15 0.12 99.69
9 Biographical-item 12 0.1 99.79
10 Letter 11 0.09 99.88
11 Book Review 6 0.05 99.93
12 Reprint 5 0.04  99.97
13 Item About An Individual 3 0.02 99.99
14 Software Review 1 0.01 100
MR 12,360 100

i AR I R SRR T - OB SURKEZY -
® % SEIY T SURRRRE ) BRLL T HASUR ) LA 100% -

2. XEtn %
ARFFE LTSRS (article ) 9,57 1 R bfZe i 5 - #ELLT fibkes A SEig L
RRBCR 2 DL » AESTRR AT FiTa - LAWOS BRHEHRY T PY iz CHERRA )
P iyl - e 1 280800 - B ER SUR B 96 R £ 7465
KE] o3 R VOIS - BGOSR 8 ~ ERGR ~ AR~ 2551 o TOERE S A
Fy 1 (1)1983-19934F » BREAEPASEAVIES A - HERE 2/ MEEIE) - F5eH
FRBCPI IR 14855 5 (2)1994-1999 4 » Fyhrill bIH#83 - tHIEim S URBery
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FHERI438 5% 5 (3)2000-2004 £F- » R 1 2001-2002 A/ MEfERE » HERE Ry AL
F o Wt ORI 4 4605 + (4)2005-20094F » FReFFiEZET - iHTtam
SRR 6065 © B2 1983-1984 4 ~ 1986-1987 4 ~ 1989-1990 4% ~
1999-20004F ~ 2002-20034F » WSEaCRBEER Nt - BIZERBIHN WOS &
BHEIRERIFE R - o Industrial Robot > International Journal of Robotics and
Automation B Robotics and Computer-Integrated Manufacturing % =& HAF .2 I
#% o (BRI 19944 ~ 20044F ~ 1996 FE TSR - 591 IREHIT
HAFI IEEE Transactions on Robotics ~ International Journal of Humanoid Robotics
Journal of Intelligent and Robotic Systems [ZEfE#E WOS B FHEHEILER

3. FHBRNRMEER

TEWFFEIRSC 9,571 fH » HIBRWOS ZRHEFRI T AU, iz (1F#H ) 255k
ZRB3815E » L9190 R FRelftoeEi s » iR 3FIEH » I AU IR
WFSEEm SOV EE B 1983 -1V 1.42 A > $ETFZE 200919321 A - 35 LAt 25
FRAR  AH KRBT/ B =M - (1)1983-19864F - IR Tein X B 1
FE2A 5 (2)1987-20034F - SFEIEFRRMIEHRSFEBR2E3 A 5 (3)2004-20094F -
PRI TR S FE B3 AN - BN S - VR URFEER2TA -

®3 FHERURH A
W WGERSORE MEEAS SEERIEER

1983 69 98 1.42
1984 68 119 1.75
1985 94 174 1.85
1986 142 247 1.74
1987 95 197 2.07
1988 170 356 2.09
1989 168 356 2.12
1990 140 287 2.05
1991 185 402 2.17
1992 214 455 2.13
1993 208 502 241
1994 303 627 2.07
1995 356 770 2.16
1996 378 900 2.38
1997 438 1,016 232
1998 437 1,108 2.54
1999 534 1,382 2.59
2000 480 1,264 2.63
2001 446 1,203 2.7

2002 456 1,277 28

2003 397 1,135 2.86
2004 387 1,200 3.1

2005 523 1,557 2.98
2006 562 1,769 3.15
2007 568 1,800 3.17
2008 626 2,234 3.57
2009 746 2,398 3.21
HEEt 9,190 24,833 2.7

it UL -
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4. EEANE
HERA4EL > BEGS O

o 24

T
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9,190% » 2 AGERE RS

(37%) » HX B 30 EE (24% ) B —1EE (17%) - e G HABTH -

1983-1992 FF [ EEAE 10 ALIA - 1993 FE B B iR 10 A& 2 W

FaZA

Jui

X 0 5

HEHIREE - EEFEAEE - S ABURMERRES - &2 5EF BN

64 N o BEAGIREAZR 3 VIR

FTIA

Jun

XAFEBOREIPHE -

k4 HHEAESTH

i UGN
1 2 3 4 5 6 7 8 9 10 11-15 16-20 201

1983 51 10 6 1 1 0 0 0 0 0 0 0 0
1984 34 21 9 4 0 0 0 0 0 0 0 0 0
1985 44 32 13 1 3 0 0 1 0 0 0 0 0
1986 71 46 17 7 1 0 0 0 0 0 0 0 0
1987 24 47 19 3 2 0 0 0 0 0 0 0 0
1988 55 69 30 11 3 1 0 1 0 0 0 0 0
1989 46 73 37 9 2 0 1 0 0 0 0 0 0
1990 40 65 29 3 1 1 1 0 0 0 0 0 0
1991 49 76 45 13 1 0 0 0 1 0 0 0 0
1992 51 110 34 15 3 0 1 0 0 0 0 0 0
1993 26 97 66 16 2 0 0 0 0 1 0 0 0
1994 92 119 75 13 4 0 0 0 0 0 0 0 0
1995 112 137 63 32 7 3 2 0 0 0 0 0 0
1996 79 161 86 35 8 6 1 0 2 0 0 0 0
1997 95 202 86 33 12 6 1 3 0 0 0 0 0
1998 74 183 107 41 21 6 3 1 0 0 1 0 0
1999 93 201 142 54 29 8 5 1 1 0 0 0 0
2000 68 186 140 56 19 8 1 0 0 1 0 1 0
2001 78 168 99 51 27 15 3 3 2 0 0 0 0
2002 76 172 110 60 22 7 2 2 2 0 2 0 1
2003 48 143 108 58 22 8 3 4 1 1 1 0 0
2004 31 132 108 74 15 9 6 4 4 1 3 0 0
2005 55 183 133 9 30 12 7 2 1 0 3 1 0
2006 63 172 152 107 29 19 4 5 4 1 3 1 2
2007 49 191 152 92 45 14 11 4 2 1 5 2 0
2008 21 197 176 118 52 25 11 12 2 2 5 1 4
2009 64 218 205 130 69 27 21 6 3 1 2 0 0
HEET 1,589 3,411 2,247 1,133 430 175 84 49 25 9 25 6 7
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DAY

HRRE GR RS 6ERE BEGERE BREaERE
1983 69 18 2 5
1984 68 34 1 3
1985 94 50 1 5
1986 142 71 2 6
1987 95 71 0 1
1988 170 115 1 2
1989 168 122 2 3
1990 140 100 5 10
1991 185 136 4 8
1992 214 163 5 9
1993 208 182 3 15
1994 303 211 6 25
1995 356 244 5 24
1996 378 299 12 32
1997 438 343 19 51
1998 437 363 64 155
1999 534 441 72 189
2000 480 412 64 169
2001 446 368 60 161
2002 456 380 80 166
2003 397 349 59 142
2004 387 356 72 176
2005 523 468 90 219
2006 562 499 104 230
2007 568 519 96 235
2008 626 605 112 297
2009 746 682 160 349
st 9,190 7,601 1,101 2,687
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30 50
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R OB » H5.955 MRl EE (1584.53%) » MBIGEH 9725 (14
13.8%) » M =B F & 11858 (151.67%) - TEESHREETTIH - H4.3585F R
BRI a2 (1561.86% ) - WIESIEGEE 1,973 58 (1528.01%) » i =L L
BEHTI45 (1510.13%) »

k6 BB AR A1 TR

EgEaL ST

BRI RS % | ESEEEC TGRS %
0 5,955 84.53 0 4,358 61.86
1 972 13.8 1 1,973 28.01
2 102 1.45 2 542 7.69

3 15 0.21 3 113 1.6
4 1 0.01 4 41 0.58
5 13 0.18
6 5 0.07
HEr 7,045 100 | ¥4 EF 7,045 100
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k7 SHAENHBERSGZERE  (GFEz=100/)
B W9 SR BEGERE
He Wi SURE | HER AFERE BEEE%

E {5 1 2,124 1 484 22.79

HA 2 924 2 168 18.18

JI[IE9N 3 471 6 121 25.69

Y] 4 432 3 137 31.71

B 5 385 7 113 29.35

1R 6 384 5 125 32.55

FAF] 7 358 8 101 28.21

R 8 348 9 79 227

FHHEEF 9 334 10 78 23.35

il 10 304 4 134 44.08

T 11 255 11 73 28.63

=i 12 217 16 21 9.68

Frims 13 178 12 61 34.27

FilE 14 146 14 48 32.88

+EH 15 108 15 25 23.15

Bt 16 101 13 49 48.51

3 PRGSO R T - KBS R -
RS EMABEE NSRS R K A 307)
" Toeim R RS E R
He oGRsURE | B AERE BB SE %
KR RN FESEE R 1 220 1 98 44.55
HARETRE 2 133 2 87 65.41
EFA T TR 3 132 3 73 55.3
By e TR 4 115 8 45 39.13
SER TR T2 5 107 5 51 47.66
[ s PH AR 6 102 4 56 54.9
R R R 6 102 11 41 40.2
HARR TS 7 89 6 47 52.81
YN N 8 85 13 33 38.82
HAKPRAE 9 79 7 46 58.23
SEEIEE N A 10 74 9 43 58.11
Y-Sy N 10 74 14 32 43.24
HAA L ERE 11 69 12 36 52.17
BT 1 T AV 12 66 14 32 48.48
EEEINAKER 13 60 13 33 55
HABR R R e 14 52 10 42 80.77
H A B B S Sl 13 BRI 9eAT 15 42 12 36 85.71
3 PR BTG SR R T - R SR -
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%9 BR=MP oM (B =12)
5 RO EEZ g Sl JEE L
e B BEEPOER | B BBt % | Hi EEFGOE %
% 1 44 53.01 1 13.5 1 22.78
B 2 35 42.17 2 13.26 3 11.71
B 2 35 42.17 3 13.22 2 17.02
DI 1E= NI 31 37.35 4 13.18 5 7.19
fleg 3 31 37.35 5 13.15 4 10.31
HA 4 30 36.15 6 13.13 6 5.04
EXF 5 29 34.94 7 13.11 8 4.67
T 6 24 28.92 8 12.99 12 2.39
FEEEE 7 21 25.3 9 12.91 13 1.72
g 8 20 24.1 9 12.91 15 1.15
Bt 8 20 24.1 10 12.87 10 3.15
#HET 9 18 21.69 13 12.79 16 0.58
far A 10 17 20.48 11 12.85 14 1.67
bk 10 17 20.48 13 12.79 16 0.58
HFRE 11 16 19.28 12 12.83 17 0.37
il 11 16 19.28 13 12.79 9 3.57
oy 12 14 16.87 15 12.63 7 4.99
F 13 12 14.46 14 12.65 18 0.07
=PEEF 13 12 14.46 16 12.58 11 2.88
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k10 #MM=f+ohk(EH=10)

- RO T%i?ﬂlﬂtb’fi JEE L
et B8 RRETOM % | B RO % | B BT %

SRR T R 1 27 40.91 1 38.15 1 17.5
EEEAEFERERE 2 25 37.88 2 37.71 2 13.3
e Ry N 3 21 31.82 3 35.87 3 11.08
HAL R AR 4 17 25.76 6 34.02 4 6.35
HARF KE 4 17 25.76 6 34.02 9 3.56
EEEMNKE 5 14 21.21 4 34.56 8 3.75
SEERN N TR 5 14 21.21 7 33.85 16 2.25
LR B PERR A 6 13 19.7 5 34.2 13 2.86
LB A 7 12 18.18 6 34.02 28 1.26
FIEFEMB B 7 12 18.18 8 33.67 5 6.23
HABIIITBUEANEE 7 12 18.18 11 32.84 18 2.15
HefiaR I gerT
EERE IR T2 g8 11 16.67 9 33.5 6 5.05
B IES A VAN g8 11 16.67 9 33.5 7 4.08
HABMRERBEERE 8 11 16.67 10 33.33 17 2.23
ettt oerT
B BB oA 8 11 16.67 12 32.67 12 2.94
KBRS ARG 9 10 15.15 1 32.84 31 1.15
5
EFFFEEARE 9 10 15.15 11 32.84 36 0.92
FISG R TR AR 9 10 15.15 12 32.67 20 2.07
AR 9 10 15.15 13 32.51 11 2.97
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F 11 S5 kAR 5] 0 B 43t
#E IR SHE RS %

Y, 28 10.85
Y, 117 4535
Y, 80 31.01
Y, 21 8.14
Y, 9 3.49
Y; 1 0.39
Y, 2 0.78
At 258 100

BE Y, RORIBGHAE - Y, HIRRKAE  BREAAHE -

3. B5| X R F TR DT

WOS &R A _MFH# Y - Wi DE WA (fEERSET ) 81D, il
iz CHSBASE T ) - £ OB 258/ - 169 RMIFER#Y - H 143
FREEMT RS - R 117 « RRSEET - ARG OHEER
SRS Y > DL 1R RATZER S - BT RGER AR  Hy iy
R - mEBERTHANFRI XM > H511H - FERER 125
R~ o PEARTT#AZ robot (BEER ) ~ system CGRiffi ) SF SRR T AR 28 A2

R12 s3I HETFFHR-EX

s BRSE T FHE | A5 FAs FHH
w1 mobile robot (FSEIZFEZSA ) 26 w27 manipulation ( #f¢ ) 4
w2 system (RHf) 17 w28 multi-robot system ( ZA%23 A RHE) 4
w3 navigation (ZEf) 13 w29 SLAM (BIRFE (7 e @t i sl ) 4
w4 algorithm (FEEIE) 10 w30 swarm intelligence ( FEfEREE ) 4
w5 map (HfE ) 10 | w3l time-delay (FRFFREIZEE ) 4
w6 design (E%E) 9 w32 biped robot (2% A ) 3
w7 robot (#E#FA) 9 w33 environment ( ER35% ) 3
w8 manipulator ( B¥I%TF ) 8 w34 human-robot interaction( A#EHH) 3
w9 localization (5E{iz) 7 | w35 manipulability ( FT#EEME) 3

w10 motion (GEH)) 7 | w36 mobile robotic (B BI=EEZI A ) 3
wll stability (FB5E ) 7 w37 moving obstacle GGEENFEREE ) 3
w12 mechanism (#MEEE ) 6 w38 multi-agent system (Z5REE AR ) 3
w13 model (f&E) 6 w39 network (%) 3
w14 probabilistic roadmap ( BERIRIRE ) 6 w40 obstacle avoidance (& ) 3
w15 motion planning GEBHHZE ) 5 w41 path integration ( B fE#ES ) 3
w16 object (#1#8) 5 w42 recognition (F%7!) 3
w17 parallel mechanism (IR ) 5 w43 robotic manipulator ( #23TF5) 3
w18 robotics (F¥2F A ) 5 w44 simultaneous localization( [FIZ €A1 ) 3
w19 sensor (JEKERS) 5 w45 singularity (Z¥5F ) 3
w20 behavior (1T ) 4 w46 soft finger (#25 A 18 ) 3
w21 bilateral control (¥ m1#%H]) 4 w47 stabilization (F2E ) 3
w22 communication (GEaH ) 4 w48 swarm robotic (FEREEEZS A ) 3
w23 configuration-space (FHREZZf] ) 4 w49 track (HILER) 3
w24 distributed robotic (S E(ZUHERRA) 4 | w50 vision (%) 3
w25 imitation (%) 4 w51 visual landmark (iR b A ) 3
w26 legged locomotion (A FE) 4
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Fole—2 TSR BT - SRS FEFH RN 3 Rz 51 (HFdg#
¥ I8 6 EBIERAS T4 B A FEALBIFGIRYL » mobile robot (FEEI=EZS A )
FRE B 1996 2 2005 4E[4 » i map (HufE) B navigation CGEA) HIlk 1997 =
2000 FEfE 2 ZAFI%EK - 5990 > system (GR#fE) ~ robot (#4238 A ) ~ localization (%E
£iZ.) ~ motion planning GEEEIEE )  multi-robot system ( Z#&25 AR# ) FERISHET
(] HF H B 7R 2000-2002 F-[H] © 9 BLAEREISE - 2002 FE 258 F i A 2 H AL
MR HRAM 19974 ~ 1995 -8 1999 £ 2 B 5% EREIRAHE 27T » 1991 -5
45.45% B fEEETE (algorithm ) ~ #4M=F (manipulator) » map (HulE] ) X

] mobile robot * *> > > > > > -+
Iy system| * ——o—o *
¥ et hd hd 2
algorithm * * * * ————o
map| * > ———— *~—e *
design| D —c—— > —o *
robot, * — o
manip * ———o—o * *——a
Tocalk * * ——o—
motion| e ——— *
stability| * * —a *
——o * ——o *
model| > *———o
bilisti d * * *
motion planning| * —o—o
object ——0 *
parallel mechanism| * >——
boti * * * * *
Sensor| ~—e * *
behavi * * *
bilateral control * *~—
icati * * * *
f space; * * *
distributed robotic! * > * *
L Py Py
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*——a *——
multi-robot system| *——o *
SLAM ——e o
swal Th * * *
time-delay| - - 3
biped robot, . . .
i * * *
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ipulabity| . *
mobile robotic * * *
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mulfi-agent *—
network * *
betack L S Py
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* *
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ST 5 1994 4F45 62.5% S2PFF configuration-space( FHREZZ[H] ) ~ sensor( JKEZS )
FEEWT 5 2006 5 HIEREGR A vision G ) (ZHFFE -

4. BT HIRME S
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INRTRELZ VRS T LB E » BIBERURE R RS B A S RS e R
T AR AR A EU 277 i W i S L Bl i R » AR B SRR L B R B % -
FhiE 7 Rl - ETEECR Z robot (B#F A ) ~ mobile robot (BB EH=NHEZR A ) »
system (32#ft) ~ robotics (HzZR A2 ) B2 RRSREF LB - ARDL L3t Rt a3
ANSER—e EE - HEE— DR HESR - MIFHEE ARSI T - 0
robot (#23 A ) 437 Hi algorithm (#HEI% ) ~ sensor (LSS ) » motion (JEEf )
mechanism (#EHEEE'E ) ~ navigation (Bl ) » model (<% ) B motion planning
CGHEEHE ) T in k[ B F 308K 5 1 mobile robot (B @Ef=(HEs A ) HI
il probabilistic roadmap (HEZRFEHRE ) ~ map (B ) FHFEFEIRFHIE - 5540 -
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Abstract

The purpose of this study is to explore the co-authorship and the hot topic from the
most highly cited articles of robots literature. The research targets are 14 journals
of robotics from the Science Citation Index Expanded (SCIE) database. A total of
9,571 articles were collected from 1983 to 2009. The conclusions are as follows.
The total number of articles from robots literature increased gradually from 96
to 746 each year. The percentage of co-authored articles was 83% and the most
[frequent numbers of authors per article ranged from 2 to 4. At the national level,
the multinational collaboration accounted for 12% of the co-authored articles. The
U.S. owned the largest number of multinational collaboration articles and had
the highest value of the three chief kinds of centrality measures, which indicated
that the U.S. played the key role in controlling resources. However, the portion of
multinational collaboration among the co-authored articles for the U.S. (22.79%)
was lower than that for Switzerland (48.51%). At the institutional level, about 29%
of publications were the result of author collaboration in different institutions.
Carnegie Mellon University owned the largest number of inter-institutional
collaboration articles. Nevertheless, approximately 86% of the co-authored articles
published by Advanced Telecommunications Research Institute International (AIR)
in Japan were inter-institutional, which is higher than the percentage of inter-
institutional collaboration articles published by any American institutions. In
addition, Massachusetts Institute of Technology played the key role in controlling
resources. The result of keywords analysis of the most highly cited articles shows 6
major research categories including flexible-path of robot, intelligent robot, vision
robot, fixed path or point of mobile robot, time-domain robot, and end-effect robot.

Keywords: Robots literatures; Co-authorship; Co-word analysis; Bibliometric;
Social network analysis
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SUMMARY

Robots have been developed to do many things and to improve people’s
quality of life. Robots are able to follow human instructions as long as they are
embedded with the specific functions. Recently, robotics technology has rapidly
developed and many researchers have published their research in several key
academic journals. Therefore, the purpose of this study is to investigate the
trend of development in the field of robotics from the most highly cited articles
in the robotics literature. Five research questions were proposed, as follows: (1)
What is the overall pattern of co-authorship in the robotics literature among the
core robotics journals? (2) What countries and institutions are most productive
in robotics research? (3) What is the level of collaboration at the national
and institutional level? (4) Which countries and institutions impact the use of
resources in robotics research, using social network analysis (SNA)? (5) What are
the hot topics in the robotics literature, as derived from multidimensional scaling
analysis (MDS) of the most highly cited articles?

In order to answer the above questions, we first identified the core journals.
There were 14 journals of robotics, as the research targets from the Science
Citation Index Expanded (SCIE) database. A total of 9,571 articles were collected
from 1983 to 2009. We not only used several bibliometrics analyses, including
co-authorship and citation analysis, but also applied SNA and MDS in this study.
In addition, several co-authorship and SNA indicators were applied to analyze
these articles. The conclusions are as follows.

First, the number of articles published each year in the robotics literature
increased gradually from only 96 articles in 1983 to 746 articles in 2009. The
publication trends could be divided into four periods to indicate different
phenomenon. (1) The number of articles published was unstable from 1983 to
1993. (2) The number of articles gradually increased from 1994 to 1999. (3)
The number of articles gradually decreased from 2000 to 2004. (4) The number
of articles increased intensively from 2005 to 2009. About 17% of articles
were single-author, and the most frequent number of authors per article ranged
from 2 to 4. From 1983 to 2009, the average number of authors per article was
between 1.42 to 3.21 and the percentage of co-authored articles was between
26% to 91%, which showed a gradual growth. Altogether, the average number of
authors per article was 2.7 and the proportion of co-authored articles to all articles
was approximately 83%. About 12% of co-authored articles were the result of
multinational author collaboration, while almost 29% of co-authored articles were
the result of cross-institutional author collaboration. Although both multinational
and cross-institutional collaboration increased gradually, co-authored articles
were mainly the result of domestic collaboration. Therefore, more international
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collaboration needs to be encouraged in order to facilitate innovative robotics
research.

Second, productivity was shown by the total number of articles published
by each country or institution. The five most productive countries in the field
of robotics were the USA, Japan, Canada, China, and the United Kingdom.
Although Japan ranked second in productivity, the number of articles published
was less than half the number of articles published in the USA. That might be
the reason why research targets come primarily from English language articles.
In addition, among Chinese language areas including Taiwan, China and Hong
Kong, only China was in the top five research productive nations. At institutional
level, the five most productive institutions were Carnegie Mellon University,
University of Tokyo, Massachusetts Institute of Technology (MIT), Nan Yang
Technological University, and California Institute of Technology. The institutions
that had high productivity were mostly academic and research organizations; no
industrial organizations published more than 30 articles among cross-institutional
collaborations. Furthermore, although Nan Yang Technological University ranked
fourth in productivity, it ranked eighth in co-authored articles, which showed
that the productivity of Nan Yang Technological University was mainly intra-
institutional research rather than cross-institutional research.

Third, as for co-authored articles, the top 5 countries for multinational
collaboration were the USA, Japan, China, Germany, and France. Although
the USA and Japan ranked first and second, respectively, in the number of
multinational collaboration articles published, the proportion of these relative
to the total number of articles published by each country was not very high.
However, while Switzerland and Germany only ranked sixteenth and tenth,
respectively, in the number of multinational collaboration articles published,
the proportion of these relative to their total output was 48.51% and 44.08%,
respectively, showing that international collaboration in robotics research is
active in Switzerland and Germany. The top 5 institutions for cross-institutional
collaboration were Carnegie Mellon University, University of Tokyo, MIT,
Stanford University, and California Institute of Technology. The percentage of
cross-institutional collaboration for Japanese institutions was more than 52%
among those organizations that had published more than 30 cross-institutional
articles. Overall, approximately 86% of the co-authored articles published
by the Advanced Telecommunications Research Institute International (AIR)
in Japan were cross-institutional; therefore, a higher proportion of robotics
research in Japan came from domestic and cross-institutional collaboration
rather than intra-institutional research. The percentage of cross-institutional
collaboration in Japan is higher than in the USA; therefore, organizations in
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Japan tend to cooperate with other institutions in order to promote more creative
thinking in robotics research.

Fourth, analysis of the network of multinational collaborations showed
that the USA and Japan cooperated extensively. The result of centrality analysis
indicated that the USA ranked first in three measures of centrality, which
are degree centrality, closeness centrality, and betweenness centrality. The
aforementioned information showed that the USA directly cooperated with
most countries and acted as an important intermediate among several countries;
therefore, the USA played a key role in controlling resources in robotics
research. In terms of institutions, analysis of the network of cross-institutional
collaborations showed that Carnegie Mellon University not only cooperated
with the highest number of institutions but collaboration was also intensive.
However, MIT had the highest value for the three chief kinds of centrality, which
showed that MIT directly collaborated with most institutions and acted as a vital
intermediate among several institutions; therefore, MIT played a key role in
controlling resources in robotics research.

Fifth, using MDS, the results of co-word analysis of the most highly cited
articles found 6 major research categories: flexible-path of robot, intelligent
robot, vision robot, fixed path or point of mobile robot, time-domain robot, and
end-effect robot. We suggest that domestic robot researchers could conduct in-
depth studies in the aforementioned major research areas for future research.
Furthermore, a two-dimensional graphical depiction showed ‘intelligent robot’
in the center and ‘end-effect robot’ located in the outer area. This shows the
trajectory of robotics development: ‘end-effect robot’ is a mature technology and
researchers are no long interested in this area; while ‘intelligent robot’ is a current
and promising area with high research activity.

ROMANIZED & TRANSLATED REFERENCES FOR ORIGINAL TEXT

JE¥4 [Ting, Hsueh -Tung] (1993 ) o Xk 3t & %2 Sk o [Wenxian jiliangxue jichu] » JLET :
JEEKE Rt [Beijing: Peking University Press] e

Hh 2 KRB T 220 2 5 4E 1 & [Industrial Safety and Health Association of the R.0.C.]
(1989) - #2= A 225455 [ [Jigiren de anquanzhiyin] o T % % 2 # & [Gongye anquan
weisheng] » 7 » 41-48 -

FR%IH [Wang, Pei-yuan] (2000)  # 8 AW R [Jigiren shijie] » F77H © JLE [Hsinchu:
Fanyi] -

ZRER [Chu, Chi-Min] ~ ZEjHE [Lee, Tsu-Chang] ~ #=f4%58 [Huang, Sung-Jung] (1985) -
B AT AL F M [Jigiren gongchengxue shouce] » 5 At T ¢ B #& [Taipei:
Linkingbooks] °

f# B 5 [Freeman, L. C.] (2008 ) o #& 48458 » 47 5 J& & [The development of social network
analysis) (BESCZE ~ B0H ~ LA EE) [W. H. Zhang, J. Liu, W. D. Wang, Trans.] ° 1k



Ya-Chu Hsu, Yuan-Ho Huang, & Hong-Chu Huang: Analysis of the Co-authorship Network and Hot Topics in ...... 71

W s B AR AZH it [Beijing: China Renmin University Press] ° (JR{E 2004 4F
Hiki ) [Original work published 2004]

MFIE [Lin, Lih-Jen] (2007) - & B & # T T30 7 X £ & F 25 % [A study of co-
authorship in Taiwan’s electrical & electronic journal articles] » RAHZHELER
[Unpublished master’s thesis] » BT 5K EEH EFHEEMFLHT [Department and
Graduate Institute of Library and Information Science, National Taiwan University] » 75
B3 [Taipei]

MFFE [Lin, Shiow-Huey] (2007) o #¢ 895 I Bk 64 51 7 S FHABR ) RGP E - AF
A & 9] [Citation analysis of journal literature on information science] » FHFRZ
fiE3% S [Unpublished master’s thesis] » IRTL A% ZH L B & fE 22 34 [Department of
Information and Library Science, Tamkang University] > 50 [Taipei]

MEE [Lin, Chyi-Yeu] (2008) - ZH# 462 8 £ XK E A M B AF LI E [(Gaozhineng
quanzizhushi zhihuixing jigiren yanzhijihua) - F#EHHA : 2010429 H 29 H [Retrieved
September 29, 2010] - fH [from] : http://www.academic.ntust.edu.tw/ezcatfiles/
academic/img/img/118/437197665.pdf

PZEFE [Lin, Mei-Chun] ~ #ICEE [Huang, Yuan-Ho] (2009 > 5 8)[(2009, May)] -
EENEIAT) 2 FFE B SO & #2087 [Tushuzixunxue qikan zhi zhishiguanli
wenxianhezhezhe fenxi] * F [In] fi{- AK2EEE R £ [Department of Library
and Information Science, Fu Jen Catholic University] » 2009 [& % 4 ¥ & AL € #F 3 &
[2009 Conference on Library and Information Society] » 154k [Taipei] °

MR{ESZ [Lin, Bou-Wen] (2006 )  £137 £ St 15 B A9 R 2 TR, © AF S8 ETF E 5400 (22)
[The formation of innovation systems and industrial networks: The case of Taiwan’s
semiconductor industries (2/2)] - ( BRI HRESTETE R R [National Science
Council project report] * NSC94-2416-H-007-003 ) « /7T « {EHE KBRS
Filt [Hsinchu: Institute of Technology Management, National Tsing Hua University] °

FA B A AT 238 R TR0 [Precision Machinery Research Development Center]
(2010) - B A G & E [Jigiren baipishu] - FHEHHEH : 2010511 H 6 H [Retrieved
November 6, 2010] ° {8 H [from] : http://www.robotworld.org.tw/index.htm?pid=24

iR K& [Chang, Huo-Tsan] ~ ZJ{%E [Liou, Shu-Ning] (2002) - it Eridi&HimEaT 8 TA
%47 = [Exploring employee’s knowledge sharing: The social network approach] » A /1
H R 223 [Journal of Human Resource Management] » 2(3) > 101-113 o

#IZ28 [Liu, Yun-Zhong] ~ HEE [Xuan, Hui-Yu] (2004 ) o FRBIFEEHH AL O TG
NHYEE IG5 [Research on the phenomena of collaboration of papers published in
thirteen main periodicals about economic theory in 2001] ° 3#4& ¥ 4" 32 [Evaluation and
Management] » 2 (4) » 45-47 »

#X HH H [Tsay, Ming-Yueh] (2003) ° & R 3t & % 8 X gk 4F W [Zixunjiliangxue yu
wenxiantexing] » 6T 1 BRINZHREEEE [Taipei: National Institute for Compilation and
Translation] °

#5HH H [Tsay, Ming-Yueh] (2005) » 5[ 5R5 Bl 5 [SC404T 2 BEaT [Citation index and citation
analysis] © [8 & #7482 424 [Journal of Library and Information Science] » 31 (1) » 45-53

#%HH H [Tsay, Ming-Yueh] » EPHGE [Kuo, Cheng-Yuan] (2009) - 518 ~ FHk ~ KIS
BT EEWIEE « DLTR22E ] [Research collaboration in Taiwan, Hong Kong and



72 Journal of Educational Media & Library Sciences 49 : 1 (Fall 2011)

China: A case of engineering study] « & F &+t B & 4 % [Journal of Educational
Media and Library Science] » 46 (4) » 523-546 -

ERYELE (Cheng, Chu-Yuan] (2004) o & % Ml & & £ 5 B P € 2R Uk £ & 7 LIE 4% o8
MRZ BT [A study of the productivity of international conference literatures and their
following-up publications in life science in Taiwan] » A& H R ET:E# S [Unpublished
master’s thesis] » IRILAEEEGHEL]E 2 AE 2 [Department of Information and Library
Science, Tamkang University] » 5 1b5% [Taipei] °

R [Xie, Cai-Xia] (2008) « #8#& 5347 /715 H TR BH EIERL L & VEIR DRI i 7E
[Network analysis on the science collaboration status quo of the nanotechnology] ° #}#F
& P2 [Science Research Management] » 29 (1) » 130-137 »

Ajiferuke, 1., Burell, Q., & Tague, J. (1988). Collaborative coefficient: A single measure of the
degree of collaboration in research. Scientometrics, 14(5-6), 421-433.

Avkiran, N. K. (1997). Scientific collaboration in finance does not lead to better quality
research. Scientometrics, 39(2), 173-184.

Beaver, D. B., & Rosen, R. (1978). Studies in scientific collaboration, Part I: The professional
origins of scientific co-authorship. Scientometrics, 1, 65-84.

Bird, J. E. (1997). Authorship patterns in marine mammal science, 1985-1993. Scientometrics,
39(1), 99-105.

Brass, D. J., & Burkhardt, M. E. (1993). Potential power and power use: An investigation of
structure and behavior. The Academy of Management Journal, 36(3), 441-470.

Braun, T., Glanzel, W., & Schubert, A. (2001). Publication and cooperation patterns of the
authors of neuroscience journals. Scientometrics, 51(3), 499-510.

Capek, K. (1920). R.U.R.: Rossum’s Universal Robots. Praha: Aventinum.

Degenne, A., & Forse, M. (1999). Introducing social networks. London: Sage Publications.

Ding, Y., Chowdhury, G. G., & Foo, S. (2000). Incorporating the results of co-word analyses to
increase search variety for information retrieval. Journal of Information Science, 26(6),
429-452.

Ding, Y., Chowdhury, G. G., & Foo, S. (2001). Bibliometric cartography of information
retrieval research by using co-word analysis. Information Processing and Management,
37,817-842.

Freeman, L. C. (1978). Centrality in social networks conceptual clarification. Social Networks, 1,
215-239.

Glanzel, W., & Schubert, A. (2004). Analysing scientific networks through co-authorship. In H.
F. Moed et al. (Eds.), Handbook of Quantitative Science and Technology Research (pp.
257-276). Netherlands: Kluwer Academic Publishers.

Haythornthwaite, C. (1996). Social network analysis: An approach and technique for the study
of information exchang. LISR, 18, 323-342.

He, Q. (1999). Knowledge discovery through co-word analysis. Library Trends, 48(1), 133-159.

Katz, J. S., & Martin, B. R. (1997). What is research collaboration? Research Policy, 26(1), 1-18.

Lawani, S. M. (1986). Some bibliometric correlates of quality in scientific research.
Scientometrics, 9(1-2), 13-25.

Lee, B., & Jeong, Y. I. (2008). Mapping Korea’s national R&D domain of robot technology by



Ya-Chu Hsu, Yuan-Ho Huang, & Hong-Chu Huang: Analysis of the Co-authorship Network and Hot Topics in ...... 73

using the co-word analysis. Scientometrics, 77(1), 3-19.

Melin, G., & Persson, O. (1996). Studying research collaboration using co-authorships.
Scientometrics, 36(3), 363-377.

Moya-Anegon, F., Vargas-Quesada, B., Herrero-Solana, V., Chinchilla-Rodriguez, Z., Corera-
Alvarez, E., & Munoz-Fernandez, F. J. (2004). A new technique for building maps of
large scientific domains based on the cocitation of classes and categories. Scientometrics.
61(1), 129-145.

MW Online Dictionary (2010). Robot. Retrieved November 5, 2010, from http://www.merriam-
webster.com/dictionary/robot

Narin, F., Stevens, K., & Whitlow, E. S. (1991). Scientific co-operation in europe and the

citation of multinationally authored papers. Scientometrics, 21(3), 313-323.

Newman, M. E. J. (2004). Coauthorship networks and patterns of scientific collaboration.
PNAS, 101(1), 5200-5205.

Robotic Industries Association (2010). Industrial robot. Retrieved November 5, 2010, from
http://www.robotics.org/product-catalog-detail.cfm?productid=2953

Ross, N. C. M., & Wolfram, D. (2000). End user searching on the internet: An analysis of term
pair topics submitted to the excite search engine. Journal of the American Society for
Information Science, 51(10), 949-958.

Schubert, A., & Braun, T. (1990). International collaboration in the sciences, 1981-1985.
Scientometrics, 19(1/2), 3-10.

Seol, S. S., & Park, J. M. (2008). Knowledge sources of innovation studies in Korea: A citation
analysis. Scientometrics, 75(1), 3-20.

Smart, J. C., & Bayer, A. E. (1986). Author collaboration and impact: A note on citation rates of
single and multiple authored articles. Scientometrics, 10(5-6), 297-305.

Smith, L. C. (1981). Citation Analysis. Library Trends, 30(1), 83-106.

Stuart, T. E., Hoang, H., & Hybels, R. C. (1999). Interorganizational endorsements and the
performance of entrepreneurial ventures. Administrative Science Quarterly, 44(2),
315-349.

Subramanyam, K. (1983). Bibliometric studies of research collaboration: A review. Journal of
Information Science, 6, 33-38.

Yoshikane, F., & Kageura, K. (2004). Comparative analysis of coauthorship networks of
different domains: The growth and change of networks. Scientometrics, 60(3), 433-444.



	39-73
	Journal of Educational Media & Library Sciences
	http://joemls.tku.edu.tw
	Vol. 49 , no. 1 (Autumn 2011) : 39-73

	39-73.pdf
	教資圖49-1_部分43
	教資圖49-1_部分44
	教資圖49-1_部分45
	教資圖49-1_部分46
	教資圖49-1_部分47
	教資圖49-1_部分48
	教資圖49-1_部分49
	教資圖49-1_部分50
	教資圖49-1_部分51
	教資圖49-1_部分52
	教資圖49-1_部分53
	教資圖49-1_部分54
	教資圖49-1_部分55
	教資圖49-1_部分56
	教資圖49-1_部分57
	教資圖49-1_部分58
	教資圖49-1_部分59
	教資圖49-1_部分60
	教資圖49-1_部分61
	教資圖49-1_部分62
	教資圖49-1_部分63
	教資圖49-1_部分64
	教資圖49-1_部分65
	教資圖49-1_部分66
	教資圖49-1_部分67
	教資圖49-1_部分68
	教資圖49-1_部分69
	教資圖49-1_部分70
	教資圖49-1_部分71
	教資圖49-1_部分72
	教資圖49-1_部分73
	教資圖49-1_部分74
	教資圖49-1_部分75
	教資圖49-1_部分76
	教資圖49-1_部分77.pdf


