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ABSTRACT

Continuous innovation is the foundation of both business and academic career preservation.
The development of smart street lights is becoming one of the most interesting modernization tools
in smart cities. A lot of basic and applied research has been invested in achieving sustainable
development in business and academic circles. The results of these studies have been published in
academic papers or patent documents, submitted to journals or intellectual property patent offices
of various countries, and after blind review by many peers, they were published copyrights or the
patents were approved with exclusive rights. These achievements revealed new knowledge that
helped businesses to keep pace with the times. To promote the rapid diffusion of technology
research and development, they have been included in the electronic databases of the academia,
e.g., WOS, Scopus, and Elsevier, and in the industry, e.g., the national patent databases including
USDTO and EDO. These electronic databases contain systematic knowledge in various fields and
have become the assets of the entire human society. However, in the research and development of
smart street lights, many technical fields can be found. The present study explores the bibliometric
analysis of scientific papers on wireless sensor networks (ZIGBEE). In the past, the literature
mainly focused on the traditional qualitative content analysis of investigative nature or simple
quantitative analysis of calculating the ratio between the years and the years before and after, which
lacked the accurate professional field information required by academic and industrial researchers.
If the scientific quantitative analysis using bibliographic pairs and co-occurrence words of
literature content can be used to explore opportunities for research problems, such as the analysis
of variables including trends, categories, and hot topics of literature development, it could provide

a new and effective research problem to enhance opportunities at the forefront of R&D.

The CATAR content analysis model was used to explore the trends, categories, and hot topics
in the development of the wireless sensor network (ZIGBEE) literature. The first stage of this
research adopted the principle of verification, established relevant keywords, searched the WOS
database, and used the principle of verification to obtain a data set with high reliability after
screening and data cleaning. Statistical analysis was then used to construct an overview model of
the literature content. After, the similarities between bibliographic pairs and co-occurring words

were identified to form a similarity matrix, and then reduce the variation.
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Additionally, the number and aspect concept and the SVD (Singular Value Decomposition)
were employed to conduct a similarity matrix analysis. Next, the Agglomerative Hierarchical
Clustering method was used to perform a subject cluster analysis of the literature. Finally, the HHI

was utilized to identify the hot topics of research themes.

The analysis results showed the competitive situation of the development trends of journals,
countries, and years. In addition, seven theme groups and seven co-occurring word groups were
distinguished, and it was found that there is a strong commonality between the two; however, a
few are unique. Therefore, this research structure and the process could explore the internal and

external validity of the research frontier.

Keywords: ZIGBEE, Trends, Clusters, Hot Topics, Overview Analysis, Bibliographic Coupling,
Co-Word
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G BT BRI T A RE R TEET 2 R ARHIRL -

Bl SRR B B R B A SRR TS B & > T2 DL 8-9% AT LRI Tl » & T LAR AT P2
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400 BERREN FT4+=% FNH RE—F

FERMTAET - S P A AR > BHERESIT R -

T} E B ity 138 38 R i A2 — EL LUK B Ry B2 S EE A0 - A R B G 0 4 3 8 B S
(Kuhn, 1962) B fiifEEE ( Anderson & Tushman, 1990) - 32 SbHzy KRG S A\ ¥
RFER B fli A3 38 R B AR AV A% - th5 [ B HE s & MR FIR 22 SR il SH I B 1538
EHEENESE - HEHBSEAAEZ TR Bx - K5 E - E2BUF T AZER
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EZ— e S —E KRB EE B - BIZEMNRET R i B - HHl
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AR 45 3 (5 DA > [ RS O e 4R 32 L1 o] DU B A (B TP R — (B 494% > ( Maraiya, Kant,
& Gupta, 2011 ) - ELA MR R E RS EE - fla - BEEREN e ~ FOoif - BE -
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( Machine to Machine, M2M ) & ZIGBEE V& A 4F 5L -

§t Wi-Fi - 855 - ZIGBEE & = ASEAUBR AT - MUBISARAR » B8 Wi-
Fi B SR ML b LEBR BT » [ 85 S AT ZIGBER 2 AL7E 2. 4GH {ED) 5 S8
R R

iE = RImAR R i 2 B S R ffo A DA e B A YUK > A FRORACER S WL TE B
FE RS E s LRIEE F > Herm & BiEstas ERDe A Fm s 5 -
LT & Wi-Fi ~ ZIGBEE i & A& A &L - A —E 75 B HH gl S et a8 - Muaiahal » 02
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Cayirci, 2002 ) [fij ZIGBEE B[l/&—f# & > 1= WSN [ F J&g i VR ilr > /2 2% e S (8 A 4858
( Callaway et al., 2002 ) ~ T4 » DL SHEIRTHEE 0] H - ZIGBEE ZE & H
IEEE.15.4 2 ATHY 2 ERAEAE (Ergen, 2004 ) » PREAR F1EE%E 7] DLIRAE Al B IR 49 1 P 1%
HEIERE (Node) th o] DIHEFEE] 65534 (il L {¢%h - ZIGBEE 2 HifgEEELY 10 £ 75 AR
HAE )2 H Ean &R EE ARIREE S EmEa DR 6 (EAZE 2 F£2 X 0 Db
%t ZIGBEE 11 8 M 25 a ~ {2 i a [ B 6671 3B i 70 56 7 T R 0 20 FH S Ji 4 EOHI 4 s 2 58
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ZIGBEE I 4473 A 5 57 09 (2 401 [5] 44 2 2R M A 448 v 5 (B B Bk ((RFRFEFESS)
e

FEBCM TIF AR B A 868MHz > [MALEIZAESE 915SMHz > ELFEBEMN AR E A% AT 42
B ISM R - B FRY H Al E RAVEEGRALE > 40 Wi-Fi~ B
(Bluetooth ) ~ fE4% USB FY7Es » NIt - B ZHA &3 EM G T > ifi H ZIGBEE
s Z TRV EE B = AME L = 2 150 SRAVERE > =R LUER K 50 oK » EEETER A]
DU 8 h 2 LA E1BE (Ergen, 2004) - iS5t fRaE ZIGBEE HYR&HIL ZHA G T
B HHMESEE AN Gt - A ZIGBEE BA Sl G HAE# ST
g At R ) - BRI R 4 A R B SRS - IR 1 -

WSNs & H— [ F B BUn 2 st Ui B2 25 DU EOHIZS (Sensors ) PRV AERS 2247810
iz R A maR I = TR TRFEa REMERER (Node) MLFEDHIESNHE
FIREA - RFEEE - 55 il B A REXLE T TE (L #1781/ ( Sohrabi, Gao,
Ailawadhi, & Pottie, 2000 ) ZEH#ME - FHNEERS (HI40 : &% ~ fre ~ TRERT-F) DR
Pediles (Bl « s  JRiEes - sTIes-- %) AV sl - JEE I E G S THIRENY
fEARAERS e b CRB)Z - ARRRE > 2003) > EFEREIEUU R E - SREBESE ~ T3E3%EH)
RIBE S I H O EIR A 24 R - ZIGBEE #5E)2 fEF] M2M ( Machine to Machine,
M2M ) 35 R EA 4G4 N WSNs 8B & A IEE K EIER ZIGBEE Riffihy Ea 45 o
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# 1 ZIGBEE 3%

S A AR

S A 4EE AR

L EE S

S ESEE S

= BA EREEDRE

SN EE

YRAKEEE T HER

RIhFE (FHEAMEERIERE SILLFEET)

B F R

IR E E A

= BRI FE E AL R R S S R L E RS

A B LR R BT sk 1V ET T &

= hnasfE A ( Advanced Encryption Standard, AES ) #1274 [AES128]
REFFeEEH AR E (2% ZIGBEE {&2% https://kknews.cc/zh-tw/tech/pb9rz4e.html )

£L)> ZIGBEE 78 F i & S B IS B (B R B0 > w] DARR S B A B 2 Rk i
WBEHAEIER & 0 BB R ERE A DRIARE IR > 3 (R R EE S
A DI S T 28 1 T B PR AR B G R R B S T AVEY) - B 0k
R H a A FH RS B 3 BT (FREERL > 20100 2R B3 > 20125 ARERZE > 2013 )
WEBYIGE - REEE - B EERTEYREE SR P E R EEREH (BFEH
RIS ~ R 3H > 2015 ) AFEREAOE - HEEY BSES - HEENEUKEREHE -
BEGHE (RER - BEE - 2010) > shEp T & ZLEERE EHA S BIBURF 5
PR EETEE (RoRFE - OB - 2011 FH - BBk - =R - Bk - CRBER
2012 5 BEH 0 2012 5 g 0 2014) -

=~ WOS ( Web of Science) &kl

RRET EM T AR Z Fa - IErEEIT R S RET 2 A R R ReE ~ AR
o M AT 28 A RFERSH I AV AE FE RIS (Wallin, 2005 ) - J& A 3% SR 2 5 | FHHY AT 10%
HY ARV EL BT (Waltman & Schreiber, 2013) - ZAT#F 2 VG K 25| FAYER SXRE
EEBREA—TEESZEZ Jim 2 (Bornmann & Mutz, 2015) -
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Z R — ERNEAA T B R R AR LR BRI E

FESORRE R BB EAVI (X BB SURE Bk T A - BE IR RER LR A
DUANT @RS BN TR K > A2 - B SRR SO E B RIBT FE /oK > S
RN BB LA > Rl 2 E HEt & - BT E - BAETERVER - Mokl
B CEITEL > 2011) i HFR K E B -

BIBEAG YR RE R SCRRRETHY T4, (Links) 88030 ~ B - EESIILASRET
S3HT > BERF IR G R A B S S B R R 0 A B B A AR = N [F) g Y E AR 0 I HLRE R
BB RAL o 1T 52 o0 A SCRR B SRR 2 R HIBR (A S0 5 By W99 (Borgman & Furner,
2002) :

(—) B EESS (Evaluative Link) 5P PERYESS ST H A B & A ~ ST EEAr ~ 1]
HEymE ~ EREME - 8 NERWE TEE -

(=) BBk 4E (Relational Link ) [58Hi 14 2 45 55 7 e 15 SC & 2 ] DA 3 268 5 [ T R SCRRE
SR E A S E S TR LAY B > m R SCE R RIR MR B8 NBLA
ZIE -~ ST Z [ > TR B S8 I L <E I ] Y B i

AR B ERETE T E A M 45 ( Co-Citation ) #13E H #f
( Bibliographic Coupling, BC) (JFUA R ~ GIC# ~ {148 > 2019) - H5[H5HVEM
NIRRT [F e 1% AR A 2 ASTBRS [ > RIMEANZ A 455 1Rt - REHEHR
TR DUPERR % -

5 [EREe 5 (B IR AR S (M~ NZRSURL) B AT - & ok
SIA#E (AR R SIRE M RSO » ST 57 20 A AR S IR R 1B AT
s 72 T Y 2 IR 5 R PR 8

ZEHMEG (B REBYH) Z Kessler (1963) 2 2 & 155 W s XA L
—RESHER - AR SURZEFAE HMah > REHMESER 1 MR
A ZRAHE 2% 50 > IR SO Z R EH H R EmE R 2 0 DU - SRR
RREITHE 2% UM E R 2N - RN Wi U F B GEAs - EEAHET -

Mg~ XMAEZHT TECATAR

AXHEHEEANESH T H B CATAR ( Content Analysis Toolkit for Academic
Research ) » CATAR ¥ JLEAZY S B [Xh 2007 B & a% st aVHES - WA BREh o] #
173G [ DA Ao B RERHER SEIAY HIBR A 22 0 A > 5 70 A S B BT S Bk = [ 9 R ko7 8
R0 > HEV I T B BT RIS EF 0 - BN CATAR ERbHIHT B H A G
F=2% (Tseng, 2013) PLK (HJyTH ~ tB— > 2011) #YEREA - =7 )7 kA 2 R
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oA EEFTAIA IR K e E e A T -

CATAR # Y Windows 1EZ 4% > HEMEAN SR T AR & 848t o] T EE
5 (EIeEE ~ MEi— > 2011 ) - JEEZEIE 1] 7 http://web.ntnu.edu.tw/~samtseng/ CATAR/
B > H kB A S A T AR T -

e LSRN Ry o i E8G I FHER 9T 21l A1 sk s BUARAE IV E 58 o M 7 =0 - A
SR BN ER 7 5 | FH SRR AN AR DL A i 4 S B 2 e Y BRI M 5 | A R SRR 2 B B B
S o B & B SRR AN R[5 — 8 o SO MU ST A = SRR ST B o hilE
455 (Co-Citation ) ~ & H¥f (Bibliographic Coupling ) » DL &I (Co-Word ) °

CATAR &5t TECCRGEIT B AT > S+ T R S ) TSR RE 04
BEFERRRE - WERE - FREEEVFIIM 5 FSURACR ~ #05 [FHYE
Blx - BFVHETER - St o DUES TR oSk AR TR -

CATAR LI LRy A EREE B > ol DUTE 2 RSB 7 A7 ( Cluster
Analysis ) o {KiEE B H#ETHY FEEH L N S EHE H SRS X ET MR B LR T
( Co-Occurrence Words ) #1711y % REEFE DL K 2 TERE 56 s ORI AT AC A at - R
BRI g B (Clustering) Fffy > /& — & OF SE RIHE T 0975 =L (EHE
LR FRAE R o P B A AR S A T RE RS R DAL E R P ER AR 0 nT 2R
AR Z R/ (Sub-Topics ) » 1fi A w052 fRELHE [E — P& BE L RE LAV HIE » TS
P B 19 3 7 I 1A o] BE & A R [EI S ER 9 1 > R 2R (el Bt > DA T A 2 nv45E R
ERANELAREE o PEEREREIVES R B B RIS » SR CEIBREAERABEHEDN
B FE DI ERY T E P g g 2 U R B (% > CATAR BELL T F &R | (Topic
Tree) F1 " FREH[E , ( Topic Map ) WitEEAZE(LTT X EHEFANIITEERE -

SRR BT R B 9T AN B SE IR PR » H A B A B B BN B A ER A
Wge e R SR > B A EEN ~ fisgt gl a0 - e
Grimmer £ Stewart ¥ H #{L45 58 2 R A -

CATARH BN B SRk 7 ffrik 8 s B B S H S SOS0RE - A0 k] ~ sk
X~ BilrHATER S - BAEE TR A SO (Goui 0 2011 5 o ~ AMRIm— o
2011) - EE 4 %8 F A 22 lg <HIk 73 A ( Yuan, Tseng, & Chang, 2014 )~ B 52 #5245 73 #7 ( Chang,
Chang, & Tseng, 2010) - Z4P9zEH ~ 928 508 (Yuan, Gretzel, & Tseng, 2005) -



PG - g - BRIRE - SBER - EIRRGAIEEE (ZIGBEE) XEREEERIEE - MAIEZLEE 409
R - ERAXRATE E“‘]‘Eﬁi%iﬁ-?—uﬁ’*?)ﬁ':ﬁﬁnﬁ RERHE

» BERITA

AEIHR T FE AR - TR R TR RIS - BT e R R
RS (cie RS F A > &CEmEE I EhHE BRI EERE
{5 FICATARN /I 43 17 /572 - R A1 ZIGBEE 3 ST 25 e 7 Mt 2 > DL R STk 3 RE Bt
B SERE ]  E — BAY B A

— ~ DI

AWe 2 B B R - B S R AR EO 4R (ZIGBEE ) SUBRZ SHIET T &
BHESE - ERBEERIPRCURERE Q - ERE Q TRy ECHIGEE (ZIGBEE)
SCRRN B EER] CATAR MEFT B 347 ~ 5 B B B o3 47 > 18 e i o A e 1 JA )
fBE ~ B ~ #5 IS ERIE Y B ERER - BB RO E DUSE T st
B - PR E— D EtE HHI f51F > TR RIS (ZIGBEE ) SUBRZ 1T/ 8 5%
ZHGTERERE T Z AT - B REZORPTE 2 AT B R o B LSRR ERE Q
o & H BRI R (> TP R AR EONAEES (ZIGBEE) U EBHE Q > BB
R P [dij]mem R A S B 5 > FEE I BT RAE D8 (SVD) HETTHR & R 0 BEETT AR
HELTSURRAY £ 1 > DR RIBR A Z Fr i R SR Z VR & IR AR SR IR
H (ZIGBEE) SUJER3% e &S fE# B A el 2

= BRAEE

AHFEETEN T ERE BT FE 2 1% - BT HA B T RR > BRI DL
TR R REE M T U T - BRI ERR Y -

(—) P —5] E R i B A TA &
1 ke — =R T 2 ERE

B Je AR 78 SRR IR R B 58 51 AR 1R BORH B £ e 2 SRS [ S 7 R e 4t 7ok
BREREZVERENWARRERA - BIrARRY o ESR > ——&
BURER Y FHAS RV EREREENRK ~ BRHES - (FRRERKMHEA
BHoeRa Y -

(1) 2= BB £ 18 - 5 — UL fiE] — Keywords © Hh3E3Z
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Py — s s — G
BHER 58 NaELOb=1 W) SCBR 2 A R
) LEI% - #37) ~ 51 F =k
ST bR R fEEHe o3 AT 2B - BT A
S SR BT
. ) SR
W22 S (5 2 | 5
WOSE B W F I p
LSCBk e

2.3 R

\

FaXERONT [

ORI E H RS
R SR o SR Y S E 3 7 )

R A B i 2 \

XIFBERHE R

T ! R4S (ZIGBEE )

SRR 3 e Y R S

&2 TR

(2)Google Synonyms

(RYWIKI — L3RR

(4) % ¥ Jy [R] 22 5

(5)Google Patent

(6)Google Scholar

2. 5T E R R

(1) CRRERE + BRI ~ BRI L am S
(Q)FFF L&A

R HEE Y

3. FLEE T RERA

4. BT ERR ARG I

4
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Z R — ERNEAA T B R R AR LR BRI E

R T LAV ERE R AR T2 HEH WOS &k} E -  E 3 5= Y- H ( Title )~
2 (Abstract) BAF G5 Hi[E ( Claims ) ZE#SAHHk (Boolean) HY#R AITE & RHE F iz % -
oH H B2 E AL > HINEE S COUEENEE - EITEAGEREFNE—
TH o NI AR R RIS - fEAS R T ERRAE RS NS MBS B URE SR
HEIHE g ARSI T R R RISV R A A X gss g - ek 2.

TS=("Wireless Sensor Network*" OR "WSN*" )AND TS= ( ZIGBEE )AND TS = ( Street
OR Road OR Route )

5. TR R BRI EH
AWTFEER = EK5 S FHEEWeb of Science (WOS) {E BT TE MR R BRI -
6. i A4t

MCENER R R FTA TR SR - it B RS R OBEEE R REOR
BRI EFETRRRGEE » AN RRH SRR -

(1)ZHAmbrEE (Boolean) —NOT
Q) BRHpEREHEEEERG RS © 142B5m5C - ILEVIAR T ERIEQ » T HE TR T

5] EWTTE BT TR MR > TSR e R - ISR T s SR T e R B i 7
ETRREERREE > PECOREE RS > RETENEEZRE - WES3 -

(Z) FE B 5T E & H B B3R 7 o i 2 AR DL AR e

EHHE (87 H Kessler (1963 ) WIS » 5N EIESF URVIE 5 HERE 2
FE MR AT E - F HEGE SRRSO HHE 2SS UREENES
( Coupling ) 58K Ky Wi e SCRREL A M UNE o #E— 0 SORREGSRERE DL HE P o3 A - 53R
Bt AL A 38 R B2 R R %00 SC Bk ( Glénzel & Czerwon, 1996 ) © 278 J7 /AR H R
s S 2 M 3 222 1) B8 2K E B M 8y T RE AR U -

) R E SRR RN S g R T HRERY R SR (Text )
REEHT 220 EE - (tFERG|HBEHGIT 2 st EMS  ZEE L LHT
T EEHRBMASEEEN (Callon, 1986 ) o LI AIE 5 W R SCAFAY AN S (WA EY
) A (R E AR s s 2 REE IR FRES O & B HevE - E2
HIRF IR e B W R S A AITE D) R S8 RV B E - Wi S B A SR B o
% » NI T EHELUE#LS ( Cambrosio, Limoges, Courtial, & Laville, 1993 ; Dai, Duan,
& Zhang, 2020 ) -
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F> ST

{EIEARZR A HETTIEER WOS

L

BFi
BEEER

MERETEELE
BERAOR © Abtgeies
&3 SRl A

2 fEGECHAEES (ZIGBEE) B

Synonyms for "wireless sensor work™  Synonyms for "street" Key Technology
] Street
Wireless sensor network
Road ZIGBEE
WSN*
Route

I R IPN3

fisme S H B o R LR T o8 > #iatim S E 5| AU s L] T8 A
A o AT R AA L E ST EJE Y Dice fH{A % » 278 & Serensen-Dice 515 ( Carass
et al., 2020 ; Dice, 1945)  A=40F -
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Z R — ERNEAA T B R R AR LR BRI E

2|R(A)NR(B)|
IR(A)|+|R(B)|

SD(A,B) = (1)

HAPRA)FZRTFIAFH X ES | ANSE MES IR(A) R UEBEERA) F 1Y
TeE(EE (BIEAFIAS 2 45 [ HXE ) > R(A) N R(B)E SR A R(A) RIS
EERB)IKEES MIR(A) NRB)EXELEGH I E T E VS - SDIER(E(0,1)
#EA (Tseng & Tsay, 2013) - DIE HEHELUSETE B > WFRIAFTR - LA S
27 B ByRef. 152 Ref.5 » 3 U By % Bk B Ref.2 ~ Ref.3f1Ref.6 ERef.8 - & H 2 &
Ref.2 - Ref.3 o H=E H ## & H LU E 8 & SD(AB) = (2*2) / (5+5)=0.4

2. 5] e DU e

EBF TR B AI L ERE R A E S PR i —EIFE AR 7574 (Tseng,
Lin, Lee, Hung, & Lee, 2009 ) - iz bl 7745+ BE TR i SCELE B A AE URE 1% > AT
IS0~ & H S A CUE AR Spe(2) ZUBLH IR FAHLIE R Scw ( Similarity Matrix )

(3) =0~

B, B, B, B,
B[ 1 B, B, B, |
B,| B, 1 B,; B,, (2)
S _ : .
o Bi Bll Bi2 Blj Bin
Bn Bnl an an l
W, W, W, W,
W1 _ l DlZ Dl j Dln ]
W2 D21 DZ j DZn ( 3 )
S =w | b, D D D
i i1 i2 ij in
Wn Dnl Dnz . Dnj e 1
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(=) P& B = iy L RE P g =UBE R S 0y B

A AR DURE P B 1T R R U i 2 A B - AR IS AR & 5
Bt th 2 se & $0A (Complete Linkage ) (e KFEREEEEE ) - FI4ERT - B —SUR R
—BE o R EE B R AT AT R (E (E S S R — B > — D DR R D > R P HYSCRR
&SGR REE o JREIHE A BLRE S B SRR E T 1 2R A 5] — W S o sk sl
tH [E — SRR 78 £ -

L. B
(L) A DARE RS » Lo S T SO BB S S350 AR ST S 365 2 BBy TR -

(2158 4= HEE A I e KM IS SAB = MAX Sij i€A, jeBAY i i 5 SO T sk — B > =
TA, BRIUMBF SR TR -

(3)Hf SHETT HUHT Byn-18F -

(A EAEPER2A03 - ERIFTA s CEVm e s e /P (E (Threshold ) - 4110.00,0.01, -
F o R RE—KREE -

P20 f@am SR Bl > i i 2 PO E R B &y 0.08 » f2 I8 B AYVEEORE - &P
e — s RE - ARt g 7 (B ERERF - EL P £REEF 1= (DI, D3, DS) > R 2=
(D2,D10,D8) » EFEREE 3= (D4,DI12,D19) > FEE 4= (D11, D7, D15, D17) £
BERE 5= (D9,D20) EREEE 6= (D14,DI8) FfIFEEEE 7= (D6, D13, DI16) -

2. % P& B T REFR AR

PRI > AE B BRE SO > SUBR P aTRE A — SE L FEAY 25 30 > (e E4d 7
R TRE - Bl ARWIFER R 2 IR B EREER I (MTSA) HYRES AR R i (E
i (Tseng & Tsay, 2013 ) > FLRFAH DAY a5 o o —4HERRE - 281 B RF AR (DUAY s RE 0 2 —
Wy EEHERY EREERE T - AfE 4 -

3. Mot s B4 Je SR Th L o T

Wt FE Rk BRGS0 9 A BT R BR Y - ARt BT R B S R fE R e
P R E e (APD) ~ GIEEEFEYRER (SLR) ~ SLR, (Z53%1) MISLRyi (API
HISLREVEH & ) LEA [F] R8I ~ MIAE ~ I5f ] BRI {18 A BTy 25 EE LR o - SLRIEEE 12
o I IR E WY BIBAE S (Tseng, 2013) o RN FE /R I 3% Fa BR AR GRS R 1 RE Y #3
oo NHAT
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Z R — ERNEAA T B R R AR LR BRI E

IR 1S and y =13
SLR=<=L_"L \where X'_I-HZkll and vy, _ti-HZhlti (4)

FEN{ERF T Bt > (Bease— {8 ERE AV B ke [ Be A iR am oL > ADIEE[ty, o -+ tn ] BLE 2
8 B s S B R AR I P 0 AR B (4) SRRt R A SR B R R SLR AT AR
B (Esh ARV B SR B - HEEOR > RORITIHRY R % -

br T BRI IR BEE 2 A0 > AR B SEI Y B 52 2 R A RV ELER Y I 7T ERE R
Wi EEENES 2 S —EEERE - BTG EEEEHRBEYNESE > At
FEfER T & E P A2l — i 2458 (Herfindahl-Hirschman, HHI ) ( Lijesen,
2004 ; Tseng & Tsay, 2013 ) » HALWTF -

HHI = X1, (PS)® (5)

Hoopt PSi FoR— B S AT G BE ARG % » n Foom I B B R
Bt

4. EHHEE) T ECATAR

AWFZEEE FH CATAR ( Content Analysis Toolkit for Academic Research ) fE&ERHE
T H » CATAR REILZEaNHEANE Y T AT RTINS » 2T A TR
BRI -

H5 T HEE 587, (Overview Analysis) K " FREEFHE 5 #7 , ( Clustering Analysis)
WA KK - Hodr EREE M (Clustering) X o7 53 H ¥ 5347 (Bibliographic Coupling )
Je 534 (Co-Word Analysis ) @ifd o AuF5eER A " EE 31 ) B2 E AR 347 5L
o ETSIEBAL (AER ~ B~ B - B~ R - A #SIABERES) 1Y
REEL ~ et~ EREBHE - DUESR o A R AE - L0 " oot ) Y
"EH¥ , (Bibliographic Coupling) 5347 » HRFARLHY SCAFERH53 BF (Cluster) » &
S A Y R RS R A R B AEE AR BSR SR iR - AR RS
REFE N > $HEHTE H BT RS S A BOR ARV ER R B fRsE (% oni > 2011) -
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2B B BRI E

(&2FEAE © https://www.google.com/search?sxsrf=14 125 CATAR :7HH )
4 MEEEEaEirohh 2 2edits

B - BRI B BT EER

R4 ( Chapman, Moores, Harrison, Campbell, Stewart, & Strijbos, 2000 ) iff%2+5H
EORHY AT B E R HY S E MR S E RS ERYR - WOS &R EE 2 B N SN
EFAREAELZENEMERE - [CER4SHBIAEARE - & WOS ERHER T #
HISCRRECEE » R B a4 40 (ETEE - DA TFE (AU )~ 3w S0E (T~ BiF244 (S0 )~
s CBHEEE (DE )~ 3w i % (AB) 55 [LERI&HE 5 N E B KT ER - fE/H WOS
Bk} EE B B 22 i SRR 15 DA 2 B R T PR B B S MRV K I AT R 9T B R o A
R BB E R R FrRE B AV - KBS R & RHE B LI E R & -

AWt EREE Q BIHOIERER (2) 20~ (3) NFEM (4) 3~ (5) AfE
F CATAR HETTHEER 73 M 8L £ RE AT o W5 0 5L 78 A 5 (o] L (A S0 5 A o 0% 2 e i
SCE o WEHSCAE RS ~ A~ R - ER - WE B FET B SETS > IR
AIAR R E H B IR T SR £ R (TR > 2011) -
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Z R — ERNEAA T B R R AR LR BRI E

— ~ HEE AT

AT E LR H 2B SCERHE Web of Science (WOS) E BT ERHa R E R
[E5 > AR 38 S ER RS 6 Rl i o 48 = 3% 78 By Wireless sensor network ~ OR WSN ~ ZIGBEE ~
street OR road OR route > i 2L Wireless sensor network*{E f @2 » DAL Wireless sensor
network Hi[B|NETRENHMZHEE - ErEMFE 2022 4 4 H 28 Hik - EER
& IS 142 RERATE SURE » 403% 3 FioR »

RIS RE R ET T EEEBER A R ERERTTH > 4558 8R 0 2007 2
2022 4F > fEEEZEIHERF 1 B CHINA (42) 128 0.3 ; HEFF 2 /& SOUTH KOREA
(12) > £I%=5-0.09 ; HEFF 3 B TAIWAN (11) 5 £12%5-0.2 5 HEFE 4 B USA (11) &%
5 0.05 5 HE 5 & INDIA (10) 0 #£1% k 0.08 ; HEFF 6 & SPAIN (10) > £ &-0.07 ; HE
F£ 7 5 FRANCE (7)> £ 5-0.04; HEFF 8 & UK (7)) #1585 0.04 5 HEFE 9 5 PAKISTAN
(6)> RERE0.07 ; HE7 10 B ITALY (5) > RFRE 0 Fox > HEH - i - 28 - EH
S BV 5 B 6 7 I 5 R i S i s R T R 48 R L R T 9T 2 B 2R By CHINA(0.3 )
USA (0.05) > INDIA (0.08) > UK (0.04) > PAKISTAN (0.07) %[ » 2E415 4 Fir -

FAFISCRR O | - 455U > SUREHE = BA T Ry Sensors (9) 0 &% 5 0.09
HERF 2 B Wireless Personal Communications ( 8 ) » & & & -0.07 5 HffF 3 &
InternationalJournal of Sensor Networks( 5 )’ £} £-0.04 ; HEFF 4 5 International Journal
of Online Engineering (5) > ## 5-0.6 ; i 5 B IEEE Access (5) f}& f-1.1 ;5 HE
F¢ 6 F5 Eurasip Journal on Wireless Communications and Networking (4 ) » #}3% 5-0.03 ;
HEF 7 & Journal of Sensors (4) - &£} & 0.14 ; HEFF 8 £ IEEE Sensors Journal (4) >
R F5-0.04 5 HEF 9 & Ad Hoc & Sensor Wireless Networks (4) > #13% £-0.05 5 HEF
10 % IEEE Transactions on Consumer Electronics (4) > £ 5-0.05 » ¥/~ > Sensors,
Wireless Personal Communications, International Journal of Sensor Networks, International
Journal of Online Engineering, IEEE Access 5 B 1] ¥ 7> bk 325 78 2w SCET am U B B AE - 1 A)5
RGBT I AR SR U sk A IR Ry Sensors (0.09) » Journal of Sensors (0.14) » 5£415%
5 P e

A SRk 5 [ 7 1 > 45 SRR SURHE S I BE P i = A FI & Sensors(227 )
BB 058 HEFP 2 & IEEETIND INFORM (133) & &-1.37; HEF 3 & Ad
Hoc Networks (110) > # £-1.71 ; #EF¢ 4 £ IEEE Communications Surveys and
Tutorials (109 )> &} k& -21.8: HE 5 & IEEE Transactions on Industrial Electronics

(92) $IE E-2.63 5 HEF 6 B Computers and Electronics in Agriculture (91) >
BIR E-227 HEF 7 & IEEE Transactions on Consumer Electronics ( 87 ) > #l3& &
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%3 2007-2022 HA 5w S48 H T
2007-202237 % H I8

T M —— SRR HIE)

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
OGENTIE 1 4 10 4 7 4 11 10 4 14 11 10 22 17 11 2

-0.37 5 #Ef% 8 A IEEE Transactions on Wireless Communications ( 77 ) » &} & A -
8.25; HEFF 9 £y EEEE Transactions on Parallel and Distributed Systems (73) > #}
KB 2.7 HERF 10 B Ieee Transactions on Instrumentation and Measurement ( 63 ) »
Bl B -2.86 » &~ > Sensors, IEEE T IND INFORM, Ad Hoc Networks, IEEE
Communications Surveys and Tutorials, IEEE Transactions on Industrial Electronics 55

Be5 ] > Hp g5 2R HIT] R Sensors (0.58) » 5413 6 AR °

=~ EREEES

MHPEREB (3) (4) EEA CATAR HEITHEE S B F Mg E H Y
SITEESR - BRHEE QB (2) ZMINEREER (3)~(4) 8 (5) HEFFEA CATAR #E
TR AT BL 2R 7 i CATAR S3Ar 2% & HEYRER 1 - R LU s aufE & L
R - BE BTk - SR 7 (HE% - AR E =IEEE 2% - LAEH
2007-2021 - F B P9 E 53 A B 0.1 > 0.03 > 0.05 - 87~ T H 2007 42 2021 FfE%
SR EEEEACEYI R EE o CEEEWE 25 ETHE o TE - SCEAE
Ry 63 (REXEHEFHER GRS HIEEEE (23) HXRF it ERPIEEE
B (17)~ BEEGQEENE (1) WEsmRME (6) - B8 (4) - HEEBEZER &
H(2) - EHEH S 40 (RECEFRUER & e FEEEGREBENE(18)
HAKFr Fyat SR BERRE (10) ~ TREH (10) ~ #ESFEM (2) - FE=XEH
BR 16 IREXEZJREER & Rt BRI SEEE (6) > HTURF FHEE R



TG - E1E - RIS - BBEMY - BRI (ZIGBEE) XEBREAVEE: - 285 419
EAZLEBE 2 REY — (EA X RN A & B AR F LISER
MERIRERE
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Journal / year

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total Slope

Sensors 0 0 0 0 1 0 0 1 9 0.3
Wireless Personal
o 0 0 0 0 1 0 1 0 8 -0.09

Communications
International Journal Of

0 0 0 0 0 1 0 0 5 -0.2
Sensor Networks
International Journal Of

0 0 0 0 0 0 2 0 5 0.05
Online Engineering
IEEE Access 0 0 0 0 0 0 0 0 5 0.08
Eurasip Journal On
Wireless

0 2 0 0 0 0 1 0 4  -0.07
Communications And
Networking
Journal Of Sensors 0 0 0 0 0 0 1 4 -0.04
IEEE Sensors Journal 1 1 0 4 0.04
Ad Hoc & Sensor

0 0 0 0 1 0 0 0 4 0.07
Wireless Networks
IEEE Transactions On

1 0 0 0 0 1 0 0 4 0
Consumer Electronics
Ad Hoc Networks 0 0 0 0 0 0 0 3 0.03
Energies 0 0 0 0 0 0 0 3 0
Wireless Networks 0 0 0 3 -0.04
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IEEE Internet Of Things
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Computers And Electronics In Agriculture
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leee Transactions On Parallel And Distributed Systems
leee Transactions On Instrumentation And Measurement
leee Sensors Journal

leee Access

Sensors And Actuators A-physical

let Communications

leee Transactions On Intelligent Transportation Systems
leee Internet Of Things Journal

Journal Of Industrial Information Integration

leee Transactions On Vehicular Technology

Wireless Personal Communications

Eurasip Journal On Wireless Communications And Networking
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AR (4) > T8 (4) > Energy & Fuels (12) « EREHVISCESRE S 120 (RHE
NEFRUER | &E TEERE (6) ANIRFESERERE (4) EEERE
AR (2) - FEAERER 13 (REXEFREEF RS HEEERER
AEERE (6) HXRF REtEMA2EEE (5) - TREEEE (2) - ZEAXER
R 6 IHEHREEM e HEEBEESEREEE (3) HXIRF AFTE
WREERE (3)  TECXEREES 8 (REEZRRBEF RS HEEERE
AR (3) > HTURF Rat EMRIEEETE (3) TREEERE (2) R 7 £8
A7 -

=~ &3

FESCRA 5 T B R A B ARG T > SE KRB » 2007 525 2022 4 > SCRA#E5TH
BIZAITER 1 Ky CHINA (441) > @37 2.11 5 §EfF 2 & UK (254) > #F3R5 1.67 : f
¥ 3 B USA (196) > #I% £5-0.3 5 HE/F 4 B SOUTH AFRICA (185) > #}3%5-8.99 5 HE
¥ 5 B SOUTHKOREA (160 ) #15& £5-0.65 : HE/F 6 5 TAIWAN (160 ) #} % £5-4.43 ;
HEF 7 B PAKISTAN (153) 0 #l% 5 2.8 1 FEFF 8 B CANADA (141) > #1%55-2.46 ;
HEF 9 B PORTUGAL (122)» #1% 55-2.7 ; HEFF 10 /5 FRANCE (107)» #}5% 55-3.15 ¢
271k » CHINA ~ UK ~ USA » SOUTH AFRICA ~ SOUTH KOREA ~ TAIWAN 2 e <2 ik #
SIHERE H#EIHREIERKEEZA CHINA(2.11)  UK(1.67)> PAKISTAN(2.8 )
SAUDI ARABIA (1.25)> MEXICO (0.45) #4012 9 Fios ©

o~ S (BGRE) AT

TEAEHE R A » 5T ERE— (E B R BB 26 0 SepAEE 5 0.17 »
FREBEF A5 R B CHINA (7) » HZRFF 2 TAIWAN (5)+ FRANCE (3) - UK
(3)~ SOUTHKOREA (3)~INDIA (3)~ PAKISTAN (2)- FEE—/FEBEZZ 445 &
15> SEFFEE R 0.27 > (REEZE B3 i 5 Fs SOUTHKOREA (5) > HZX & TAIWAN
(4)~CHINA (4)~ AUSTRALIA (2)° Tl =AFE B R4 R 8 » S HEE Fy 0.34
RE B Z Al 77 # e s By MEXICO (3) » K FF £y CHINA (3)~ RUSSIA (2)- T/
PO B RIS 5 0 BEPARIE B 0.68 » REBIFFI SRR B CHINA (4) K2
B USA (1) FREEFIFSER LB 5 - SEPIRRE 5 0.68 - (KEEIR IS MRS A
CHINA (4) HZ0H UK (1) EBNEEER GRS 40 EPRER 0.62 > REH
FRI 5T B CHINA (3)> E508 TURKEY (1)« £ EHES HISEH 8 » &
RRERE Ry 0.12 > {REEIZ A5 B By CANADA (1)~ BRAZIL (1)~ ITALY (1)~
MALAYSIA (1)~ USA (1)~ INDIA (1) 4013 10 o
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H S ¥Rl O HE BERE B e SE
T = H ¥ TR Tard HHI
(488)
Engineering 23
rout #E4& ~ FR1K ~ protocol Computer Science 17
%% ~ optimization {1k Telecommunications 11
Cluster 1 ) 63 0.25
smart 2 E 7 s mac FERE{FEIE  Instruments & Instrumentation 6
il Chemistry 4
Automation & Control Systems 2
wirele sensor fi& &x U M| Telecommunications 18
scheme 77 Z - wirele sensor o Sl o
omputer Science
Cluster 2 network #i 4% Fy JHI 49 B% - P 40 0.33
distribut 432 ~ algorithm JEE Engineering 10
e Instruments & Instrumentation 2
energy HE &= performance  Computer Science 6
ol 3 evaluation % & &F ffi - Telecommunications 4 6 028
uster .
intelligent Z/Z£ AU ~ rout 4% - Engineering 4
E&1& ~ rout protocol & 17 3% Energy & Fuels 2
; = -
vehicle 5 5 Eps Engineering 6
Cluster 4 enabled Bl FH & ERE il 2 4% ~ 039
uster : .
autonomou E34 ~ slope 258 - Instruments & Instrumentation 4
ism I LERE ST Telecommunications 2
iot Yl 4 ~ water quality 7K/& ~ Telecommunications 6
Cluster 5 ship fiff - prefix Hij%K - topo-  Computer Science 5 13 0.38
morphological $ AU #E Engineering 2
internode £fjf#] - transportation
. . o Telecommunications 3
}iiﬁ‘ﬁ ~internode communication
Cluster 6 __ o . 6 0.5
B BGfE # EH - synthesi 4F& - c Soi 3
. . omputer Science
fpga 35 = A 2 =X e fei 71
sensor network Jgy JHI 44 & ~ Telecommunications 3
Cluster 7 model f%4H ~ mobile {TEHZ, Computer Science 8 0.34
lifetime Z a5 ~ prolong ZE& Engineering 2
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i NEH
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- FREATH (%) F & (XEHD)
’W%%E{H EHASKEL SRETE
PSR FE B - S E BT Faeat KRR L gt R AL (5 - (7)
3E
g U AR B protocol BAMAE S 32 g e RSB WA
~ optimization wx{EML - smart FFEA - G4.7)  mzu  BBEREERS - FEEHE K
mac #3817 B2 ] Al - BB EhEI B REEE - (14)
C.EBEE Ay RUE EUEN L - BEFIENRE
N PSR TL ~ S EER o MR B AL - I S s O] B
+ Pt 4 e R M~ B G PR R RS F ~ B RE TR o (6)
- wirele sensor 4 4% EiH] ~ scheme 77 Z& 24 e e gy 57 o A
% wirele sensor network fE4R EUHIZERE - (26.0) D E?E%E@ﬁﬁéffﬁ\\‘g - %H: -
" distribut 43 algorithm JEE £ FECH R AR R B
R EE S - (5)
E. R AR 154 61 B = 3B U - (7)
. PERFESPL |« SUEREEEE | EREL T FRESEEN - B A ~ oy i U e 1 58
- energy fE& ° performance evaluation 10 B - (12)
= GUgET S - intelligent FER rout #  (10.8) e e ot ,
= G « B57% ~ rout protocol B f % GiEEERETM=NEEM - THEHERE
FKEZH - (5)
HEgEER BEREEN - HEIREARE
AR - (5)
TEe s HEE - T¥EEH
4 T M A A2 B °
i vehicle #8 « L « gps-cnabled 9 L% BN S U SRR 1% - (5)
E ZBRE AL 245 - autonomou A - (9.70) 15T HEE W48 B T2 B R I (5 43t B 6
slope ®}% ~ ism g2 FRELEHE 73 M7 B (5)

KB TRC P B R A A 4 s - (4)
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k8
¥ BEER  HEER - FESRK
iot ¥l 4 ~ water quality /K'& -~ ship 8
= i ~ prefix Fii%s - topo-morphological  (8.6) N 7
5 I R p p g : L. 4 B8 o0 % B AR TSRS HH - 1%
FREEI RS HEEEM - (4)
(RS - EE AT | I M. fiE A RGO ~ B MK E ' IEKE -
ZF internode Efift - transportation & i A TEEEEEH - (4)
g . . . el y N N e
28 internode communication i .Jj e @ @3) N 25 75 B g (i B S 2 5 ~ AR ST &
75 #R - synthesi 45 ~ fpga AR = U RS R AR - (4)
fif] Pei %71
OB E Rl 25t as N M4 iAe - Rl 28
fem i A
y HEER W HEABREEE - (5)
. sensor network JEHI4EEE ~ model & 5
v 2H ~ mobile fTE)Z, ~ lifetime =y ~ (5.4)

prolong JE £

HERHE QR (4) FUETIEE oA EREWS TR TES - #— 5 # M CATAR
TR o3 M7 B £ R 3 A ERE A S [T - 15 2165 RBUR 2007-2021 5 B — R 45
B3 559 #ig|HEE R 2018 4 (137)» H B 2014 4F (100 ) » FEE Y 2007-2021
FHG B 269 g5 &Y 2016 (76 ) HAFy 2009 (66 ) =] 2007-
2021 g5 [ HEFE 93> #g A& I 2013 48 (41) > HAR 2009 ££ (20) - EREIUFL
2007-2021 451 FHESE 248 > #5 I E&E L 2009 4 (118) > HASRy 2012 - (63) -
FRTRY 2007-2021 FF45 [HEFE 32 #5IAR&E R 2010 F (11) > HE 2018 4

(5)° EREAH 2007-2021 FE45[HESE 18 > 4350 K 2016 £ (14) - 2018 4 (2)
2021 (2) - ERELTH? 2007-2021 F4¢5 [ FHEEE 25 - 42515351 R 2016 4 (21) > 2019
F(4) FTorn o REBEBENCMSIATTE - SHs HHEEET R EE— > £E
K EREVU > GEAIR 11~ R 12 fR

R HEMHOERERE (2) Sk (4) FOETTE B BRHE - SO AR5 [ H
JiM 0 HE—PE A CATAR ME{THEAH T /B A T REH 5 [ FH U7 45 5 55 S0k 5 | A F)
Al R FLAR T ] > &5 B IR  2007 AF 22 2021 47 SCRRHE 5 | FHEAFIRIBEFF 1| & Engineering

(74) #£}&XE 0.38 5 HEF 2 £ Telecommunications (62) #& & 039 ; HifF 3 &
Computer Science (62) » #2F 0.55 ; HEF 4 & Instruments & Instrumentation (22 ) »
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10 THEBFEEEIZ A
BBy HHI Total Cl-FTEH
CHINA 7:94:13.43
TAIWAN 5:117 : 23.40
FRANCE 3:4:1.33
Cluster 1
0.17 26 UK 3:225:75
36 : 32 Docs.
SOUTH KOREA 3:110:36.67
INDIA 3:25:8.33
PAKISTAN 2:137 :68.50
SOUTH KOREA 5:41:8.20
Cluster 2 TAIWAN 4:37:9.25
0.27 15
24 : 24 Docs. CHINA 4:39:9.75
AUSTRALIA 2:46:23
MEXICO 3:36:12
Cluster 3
0.34 8 CHINA 3:2:0.67
21 : 10 Docs.
RUSSIA 2:15:7.50
Cluster 4 CHINA 4:129 :32.25
0.68 5
29 : 9 Docs. USA 1:63:63
Cluster 5 CHINA 4:15:3.75
0.68 5
34 : 8 Docs. UK 1:3:3
Cluster 6 CHINA 3:17:5.67
0.62 4
66 : 4 Docs. TURKEY 1:14:14
CANADA 1:3:3
BRAZIL 1:16:16
ITALY 1:2:2
Cluster 7
0.12 8 MALAYSIA 1:2:2
67 : 5 Docs.
USA 1:2:2
INDIA 1:2:2
INDIA 1:2:2
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= 11 2007-2021 4% ERERE MG | HHY B

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7

2007 0 13 0 0 0 0 0
2008 0 5 0 3 0 0 0
2009 22 66 0 118 0 0 0
2010 1 6 0 0 11 0 0
2011 39 8 0 5 0 0 0
2012 39 23 0 63 0 0 0
2013 36 20 41 1 0 0 0
2014 100 4 18 0 0 0 0
2015 61 9 0 0 1 0 0
2016 36 76 13 0 2 14 21
2017 72 13 0 0 0 0 0
2018 137 20 0 39 5 2 0
2019 3 0 0 4 3 0 4
2020 10 3 20 0 1 0 0
2021 3 3 1 15 9 2 0

TC sum 559 269 93 248 32 18 25

B F-0.01 5 HEFF 5 f Chemistry (11) > #1255 0.03 5 HEFF 6 /5 Automation & Control
Systems (6) > ®£F & 0.01 ; HEFF 7 F Physics (6) » #£F 5-0.06 ; HEFF 8 f Energy &
Fuels (4) > #1%5 0.1 ;5 HEFF 9 £ Operations Research & Management Science (3) ° &}
2 F-0.03 5 HEF 10 K Transportation (3 ) » #13% £ -0.05 - ¥ /< » Engineering ~
Telecommunications ~ Computer Science ~ Instruments & Instrumentation ~ Chemistry 2
WP X slHERS » M#EsIHAEZEIERK KB TIA Engineering ( 0.38) -
Telecommunications ( 0.39 )~ Computer Science ( 0.55) ~ Chemistry (0.03 )~ Automation
& Control Systems (0.01) ~ Energy & Fuels (0.1) g£4015% 13 AR ©

T~ F B HRIAE TR

& BB EAH A OUERER S (3) B (4) FETE W EAHE TR -
—A#EH] CATAR HETT % P& B P AR & SRR o i oh 2 58 e MU R BR A Iy A& R
SIS SRER » 2007-2021 SR H B R B Ry 8 R SO AR s Ry B —
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= 12 2007-2021 45 F R G SCHI B

Cluster 1 Cluster 2 Cluster 3  Cluster4  Cluster 5  Cluster 6 Cluster 7

2007 0 1 0 0 0 0 0
2008 0 1 1 1 0 0 0
2009 1 3 0 2 0 0 0
2010 1 1 0 0 1 0 0
2011 2 1 0 1 0 0 0
2012 1 1 0 1 0 0 0
2013 2 5 2 1 0 0 0
2014 5 3 1 0 0 0 0
2015 1 1 0 0 1 0 0
2016 3 1 1 0 1 1 3
2017 5 2 0 0 0 0 0
2018 3 1 0 1 1 1 0
2019 4 1 0 1 1 0 2
2020 3 1 3 0 2 0 0
2021 1 1 2 1 1 2 0
Sum 32 24 10 9 8 4 5

(32) HIUKFr R ERE = (24)~ = (10)~ EEMU (9)~ EET (8) EREH/N (4)-

FHE (5)°2007-2021 5 37 5= A a] BRrA Ry (i £ REGm SR IR > e By R —
(48) HIRFpAEBE— (23) EE= (20) EREEMN (22) EFEL (13) EEA
(12)~ EFEE (5)-

KipZe RS B T E R DR ST E H ERHI R XEaT12 - R HE&E R
3 (Co-Occurrence Words ) #E{T Y 3 B8 i 5 DA Sz 25 T B 8 5] S EDORHHY S X ER ¥ -
GERLEUR > BT gps-denied #E BRI LI HEEE — R E H ¥ LV - Intelligent 7 f
NI ER = R EHE B = > vehicle i EN LR FENAREHY T
internode, transportation, internode communication, synthesi, fpga #%FF N IR FERE
ANIEHE FEBN > DU model, mobile, lifetime, prolong #f7 JH i B F 8B € f &
H¥ T W% 14 - For > WG RECHIMEERHST > NS EE - BIEEE R TEE
FGRIE P Ry — B LB SR BVRE YRR 0 PRI ST 2007 FEE S E M ET] -



72 13 2007-2021 3R 5% = FUR R M E 3=

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total Slope

Engineering 1 3 7 3 5 3 3 4 2 7 6 4 10 10 6 74 0.38
Telecommunications 1 2 4 1 2 0 8 4 4 9 0 5 12 7 3 62 0.39
Computer Science 0 2 2 0 1 2 5 6 1 8 6 5 13 8 3 62 0.55
Instruments &
) 0 0 4 1 2 2 0 2 0 3 1 0 1 1 5 22 -0.01
Instrumentation
Chemistry 0 0 2 1 0 0 0 2 0 1 1 0 1 1 2 11 0.03
Automation & Control
0 0 1 0 1 0 0 1 0 0 0 1 0 2 0 6 0.01
Systems
Physics 0 0 1 1 1 1 0 0 0 1 0 0 0 0 1 6 -0.06
Energy & Fuels 0 0 0 0 0 0 1 0 0 0 0 0 0 2 1 4 0.1
Operations Research &
) 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0 3 -0.03
Management Science
Transportation 0] 0 0 0 1 0 1 0 0 0 0 1 0 0 0 3 -0.05
Science & Technology
) 0 0 0 0 0 0 1 0 0 0 1 0 0 1 0 3 -0.02
- Other Topics
Electrochemistry 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 3 -0.07
Agriculture 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 2 -0.02
Geology 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 2 -0.07
Water Resources 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 -0.07
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7 13

Biotechnology &
Applied Microbiology
Food Science &
Technology
Oceanography
Radiology, Nuclear
Medicine & Medical
Imaging
Environmental
Sciences & Ecology
Meteorology &

Atmospheric Sciences

-0.2

-0.2

-0.04

-0.5

-0.07
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= 14 WEERERSRAVLLE (B AEFHEER AR AR FER)

JRRE HHY I
rout, scada;
protocol, information;
Cluster 1 imizati tack
optimization, attack;
ThE e
smart, lightweight;
mac, implement;
wirele sensor, precision agriculture;
scheme, agriculture;
Cluster 2 ) ..
. wirele sensor network, precision;
distribut, position;
algorithm, gps-denied;
energy, multipath;
performance evaluation, preemption;
Cluster 3 elligent tatistical
. intelligent, statistical;
B ,
rout, data-centric;
rout protocol, prefix;
vehicle, intelligent;
gps-enabled, energy;
Cluster 4 ( " luati
... autonomou, performance evaluation;
TR o
slope, intelligent home;
ism
iot, \technology;
water quality, vehicle;
Cluster 5 ] o
ship, communication technology;
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