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Abstract It is necessary to construct the transitive closure of similarity relation in the case of computing similarity be-
tween FCA concepts by means of similarity graph. This method will lead to large scale similarity graph for complex
problem, which may affect the efficiency of similarity evaluation. A bounded transitive similarity graph based FCA con-
cept similarity computing method was proposed in order to reduce the size of similarity graph. This method can avoid
constructing the transitive closure of similarity relation by adding a bound on transitive similarity relation, and the
bounded transitive similarity graph obtained does not contain the transitive relation whose length beyonds the bound,
and this omitted transitive relation is useless to distinguish different FCA concepts, which makes it possible to compress
the scale of similarity graph. Then a dynamic transitive similarity computation method and a bipartite graph construction
method using bounded transitive similarity graph were given. Experimental results show that this bounded transitive

similarity graph based method improves the efficiency of FCA concept computation effectively without the loss of accu-

racy.
Keywords FCA concept similarity, Similarity graph, Transitive similarity relation, Bounded transitivity
= fRLEE R IEMT .
1 3|8

& R M5 4347 (Formal Concept Analysis, FCA) &—FfhEE
ERBIEMT TAY, BRTRA TS SRR SR Z—,
FCA 3245 T — A%t B4 SEAT M 8, 237 F0 0] AL i BE A i
B, U EHMRERBRNBESERENTE, AHPSTRA
AU AR A T R, FCA IS EMEM S, BE
A TR i TR MREBRT 8 UEERE 4+
BHEIZR. X8R AP IE0HFTZ—=2 FCA &M

) HHA.2014-02-07 R H #:2014-04-11

FCA [ FRVE Bl i) Ry Kt — B T FCA #4811
BV TR R R 8N FCA BLEH BTN SR W
W3R, SCERCO R G T — A AR BIXG FCA St U
BEATTEH B 5 8, BT R E I TR 5 AR FF & B9 SymOntos
W HPRE T B REE RS ARR T FCABEM
U TP SR AMER M . SCBIRC10 13- T — R4 TR T 1)
FCA BESHUBE T 7 i T S B T SCAR L9 4B Y
FEALLRE B SRR UE AR5 550 A RO P Ar 5 . AR, | T4

A% EF A 7RI B (2012BAH08B02) , 11 B 45 B B W 3£ 1 B (082400420250,

112300410008) , M i 4 & TR 25 R BF 5T B A E (13A520508), FI IR K ¥ M LR R sh 4T H (qd12107), FERZE LM E

(2013gk33) % Hh,

HERE980—), B, W14, BI##R, FEHRF M NAE RS EE T, E-mail: huanght@outlook. com; REB R (1975—), B, Hi+, B #4%,
FERF TR BRI TR A0S —), B, A, FEMRF M NAERLE BESHE;: 0RO, B 8L . 3388, FEHARF WA

B R

» 285 -



UEERECRRN 8RR AR, RAEaRH
DL T AABE i 45 4, (] R LR B 88 1K S B B » DA T S i A
TR HOR,

BB AR SE 2 A BE B 18 0 2 (A& AR LU (B T PR S T
Fo BN THEMSEREEMAUUERN, KERT—EE
MEEM B RX F R4 FCA BRREA B XN, ZXHE
(LLIRYJE 5 A SCR S —Fh 3 TR A AR LUBE B iy FCA R
AL T O 1, L EE A SRR RAR Y (] AU, Sy 4 DU TR
PEEBHELUR R ERERR, & B KRBT R
TR G5 SR R B AT 4R T A SR VR DL T A, R 1

2 HXEE

—AGEA A - HHEXEN S RVES,
ZESTHEMESRRE - MELE L, e R AT A
H— DR CHERBER . T AL B R g S A ff b 59 48
RIS R, BT B 48 AR AT S T S5 4k ] B A4
XE,

EX 1 A%k OR—1ZxH(Es, Sim),Eo N5
EARER,Sim B XHBPRRES.

— R, T LR R UURIZARE(SA) FFREA,
MRRRUBABBIRRE. AT HAREFE AEEX
F#AT FCABESHMUETHE & L 1 BB SOCRBREE M
XR L., BEXAHUEXRR Sim 7] MER—A =043k E X

Sim(c; sc;ras(cire;)) D
He,cive; REEBIR aseiy o) B— /NG HEEECA
[0.0—1. 0], R AE OBHMZEE: flc, ZEKAEA
IR, XEMAMACER B ETRERELHIRRARL
B, R SCEIE, SUE A O R XF LIk 2 FRANE LAEMUESE
BRI,

EBX2 ERERI—A=TH C=U,AR,EHR
ZESU. RHEERAURREARMBL. XPREUMA L
FIZIURE.FRU AIEAIT R, A HIEREHE, (u,0) ER T
uRa RRMHR u BB a.

3 FCAMZHMUEITHE

3.1 RAtERECER

X345 5E AT AR NI 2 &, WF DA AR R b 0 S R
EXERTHEEMEMUER. TR JAHaLER
RAADIRR W E R AR 0, 74 W R R G B A LUE
E RS, THEAES BHMUERNE X, AR R, #E X
AEBIGBMLIRR.

EX 3 BrefEAik O, Sim) MIERE & WU, A,
R), % e=(EoUA) T I—MHMUE =ZTH scisas(cis
GHWEEHP . €86,¢; €8, Ton I OFMW,A,R)BIF 1L
FE 2 HAL Y T 544 oL .

s XHEE . €&.¢c; €&, (circiras(cire)) € Sim HE (s
¢ir»as(cis¢; ) €ETwon s

o SHEE c€ &, EA (creras(c,e)) E T B H as(c,
c)=10;

s SHMEB . €Ml c; €6:F aslasc) =as(c»c) Fl ey s
cjrasCcirc; ) y={c;jsciras(c;»¢;) Y L o

« 286

Iﬁtﬁﬁ)‘(ﬁfﬂl 9732*5{”’3@ Lwown _t ,EIU?B as{c; ij)
A o Flc; BATEMMUE ., Fa, % FCR{10]P 4 i TE
AHRUAR,,EI1HBTHIHEXE,

F1 BAERN _HXRE

a b c d e
1 NERRVERN
2 NN AN
3 NG NN AN
4 N ~

FREAE U, A RN MHESENE 1R,

{1234,2}
{123,cd) {234,¢}
v
{23,cde} {34,a¢}
{Lbcd}  {2,cde}

{|3,/acde} {4,ae}
{, abcde}
Bl R RXBHE S

Xt F5 U, A, R RSB AR O(Ey, Sim) . K

Eo={a,da ;0,0 ,d,d'}

Sim={(a,a’,0. 8),(¥,5,0.9),(d,d ,0. T, ¥ ,d,

0.2),(a,b,0.1)}

B T SRR B F S B AR ], P 3R A R LAY
Bt RN ARIETRESERRNZN. HlW BT R
T, “BEST R ER” ., AR RUE R R A AU
FCA #E& BRI AEMIEE . € Do R OEy, Sim) FMWU, A,
ROBHMERE, e X 3 W15 HE 2 B eER Do .

a —01— b d
038 or o|7
a' » —o02— d'

B2 O(Eo,Sim)#U,A,R)HAHEUERE

1 SE SC 3 15 HAR LB IR AR IR R 19 B RAIX AR 42
(B 2 BT HRRR, B R 752 R 78 43 8] A X FiR 56
F, X RE SOOTEHE i 2 MR D 6 R I AZ I MR A B 45/ A
RLBE E AR G B 1, X R BR FT LAFE FCA MU T ALt #2 5|
AAAER TR, R0 SRS 2 R AR B B ) RS K T 5% Wi i Bk
R, BERZT2AFZEBMURFMERIE LB —LLEER
TARIER, AT RSB REMEE TR, fm, & 5T
BT 2Z [E FAEMLLEE o 0. 8, “BRT”FN“HR R 7 2 18] &4 AR A
BEX 0.9, W B TR “BR R ” 22 (8] L AF 7 — & PR BE RO AR B4,
WAL PR A AR LR RABUE Z BUE 12 3 X R A UE
BP“ R T M“HR B Z B AR R 0. 72, MR 2 Eab
EHEMEAMURRREEER, BTER 2 ffeia, N
Frig A B E A S B K, M T R, AT
FERCRFNEE Z A B R, T I 4 B R AR A UE E
EX.

EX 4 & Twa N OWE, Sim) WU, A, R) B L E
B FERE g Fk, F

(cysey 5as(ey 5¢2)) € To,n

{czy¢39a5(cz9¢3)) € To,n



CCe19¢1a5Cc—1 6.0 €0,

HE
Uterrai Tast 1600 STm
R 3<u<n B IRAL WIFR Toon HRFALR A BER TR
Tlo,a » B8 Tlo.ay FHISBAARIR R K n-EBMEBIXR,
HIE X 4 1,2 p=3 &, & 2 FURAMBUEE To.a FIRA
fRIBAERUER Tlo. IE 3 iR,
a —0.1 b d

a' b ——02 d’

B 3 O(Eg,Sim)FI(U,A,R)[IFRFAL @A RE Mo,

3.2 RAfGREMETH

EEBFEE B R RN GBI, 3480 EE
METRBIET 0. Bl RUZE R B L0 Fris Bl M 158
MOUEERT LA ZRA T, B, EE S KER ¢ BB L
A LR R IR BN, AR ZE R MBI AR T B AR
BT

FESERRRL A AR BARIE B R AR A
B AR E o, FR A @A AR R ESNASR
TR, AR A2 156 PR R % 338 R 01 B PRI 0 R B R A AR R
R AEBBAUXRREMERASRHERMY. EXHBRT
BT FCA BESARUUE HHE N, IRALB AL RER AR
ARSLBE B TR AR 7E o TR DAAE 0L B PR o 5 25 I s 7 6 P
On-The Fly FEEhiS T ERFMEEMMURE, TEHAHS
BB RAL R R K HE % (Dynamic y-Bounded Tran-
sitivity Similarity Graph,Dy-TSG) .

#i%1 DypBTSGHZ%
Ao, 0 ERTR vive
Bt A v vy TR IR R IR I AR UURE, BRI 0. 0
LI <vyyvysas(vy vy ) ) €0, 4y Then
2. Return as(vy,vy);
3. Else
4. A4S, =0;i+=1;Insert(S,,v); {S, KA RN n KR
5. While {IsEmpty(S,) do
6. Vip * =GetTop(S,);
7 If viop =V, then

1 1—1
8 Atvve I as(S[S,+HIDYEM 0
-1

S|
9. Reum II as(S,[1.8,[+1D;

=
10. Else If Ivé& Sq&& {Vip s V3 85(Vep s V) ) € T, 4, then
11. If !ISFuIl(S,') then

12. Put(S,,v);
13. Else

14, Pop(§)
15. Endlf

16. Else

17. Pop(S,)3

18. EndH

19. EndWhile
20. I IsEmpty(S,) then
21. Return 0. 0;
22.  EndIf
23. EndIf

HRETHEMEUENTEAN TS Do LEEMABIER
WDy TS Bk HEMERALER T ERHELE Q-3
1 BN MFEBITE R AW R BN
TE v FHEFTRETEEN v Bl w HRERN  MEERG—
2347) , INSRAR BN Z AL B AU R I A Tlo.a) » FIAT IR [E]
o B v REEAAE (7T —11 47, iR AR #hE | 0. 0 4
Ko v, BARRLEE, R MUEFERRERERERTE
BHNTE o HEE v R, A TRIEBBENEENR 4
BATENLT —NERR RS, S, NERRBAE THE
B0 B v MEBRRE—E/PTET p11-13FD, M
385 T TERR ) 1 R, B/ T RS [ s, 4R
HRAEHREENTRE RN v B v HEZE NE%
HRTOTEBH, MR -G SIF RS R IR e
#A13—1547),

£/ Dy~ TS BT EME Tlo,a BT BRI 8L IF BT
BB AGBRMELXR, FRALXRREFANFRNZZE
e, D TSERRH THREGEMUENBEKE, 6
B WP REAUE B B8 FCA SR LUE B R FF4 .

THEUR 1 AHHEXTR NGRS E O, Sim) K
B4 R 8 RIS S PR A2 53% AH SUE BT E FCA BESHUUE K
AR, EASORLI0]G B R E R 1 BB R B A
AR ((2,3),(c,d, ) F((3,4), (are)) BIAUE , ] w=
0.5, EfTRAB LT BT FRR R LR LR 7. BE
X 350((ese,1.0)),a Fd ZARAHEENHEUEE L FE
HEH pERHEUE. R4 9=5 % ((a,d,0.0126)),
EE:J: r=2,m=3,HIlk.

Sim[((2,3),(crd,e)) 4 ((3,4),(ase))]

11l 1 .
=5 X5 5 X(1.0+0.0126) X A—5)

=0, 419
BESAE PSS EMEN EEE 4T SR MEER

K. FFHEEU2,3,4),(e)), ESHBFHES (3,0, (a,

e AIMAEMETENT .
Sim[((2,3,4),(e)),((3,4),(a,e))]

—2y 1 1 1
=5 XT3 XALOXA=F)

=0, 583
TR BN B AR, W e i1E e E K. Flm,
A ((1,2,3), (c,d)D TR ((3,4), (are)) [AIWIALEHE
nF.
Sim[((1,2,3),(c,d)),((3,4),(ase))]

=1yl 1 ~ 1
= X5+ X(0.0126+0. 00 X 1—3)

=0.170
M EREFIRE FERFERHALUERIFTIHENY
HILLBE BE A M 1 3 X S R R i) FCA #E.
3.3 IHEMmiE
7 FCA BB T E IR, E R R MR A
o 287 -



L REIFIREFIVEZ MBERNEER, ZPRBFENFA
ST T BE R IR IE S T O TR AUE TS Rt E.. B4
T R ke Ay SRR At R PR B KA G Wi [R) R RE 7 R PR MR B R B
T, E, SEBRALF A R R AR U Rl
ZERE . THESess B R SE X AR 4 i PR AR R A
ol E A R E %

EXS5 MFEEEGV,E),VHGCHTLAE.EHNG
MRS, MRS V=V, UV, BE V. NV =0, V,.V: &V
B —A 4y, E PEE— KA REAIFIRA VLV,
MR G, (V1 , Ve, B) I—AZER A,

X FHAEEE , [DOME,, L), AT REEIFE S
PEAE R RT AL(E B K B — A, 75 B2 6 P R 7 4% 338 A B B 1R
[0 uap M AL ZERE A LA 4051 DX BT & BT IR B
RERMBEE., THANERFMEGBMUER TG
HR_BHER I,

X‘j’ﬁﬂ LML *ﬁ%ﬁ%ﬂié@ﬁxﬂai yboysa €l b€y,
W _HE G (ALA L DHERELR LU TSR,

1) Sim(a; sb;sasCais b)) FERRF AL HEARME B Tlo.a,ua
AR WA (4 ’bi)eE’ﬁEP A BRESE L IDBER
HERMBER A BERE, DIREXATRNELEE B
(Ei, IDFICE, , L) Bt R #TE E B ol LU R, AT AR

DB A A PHTESAME(IR L A1 L hEa
TR AR XA « BARMB Y, 45 RRHK a: F1
a; ), A A FIE E—DZ8HE, S HRN G(ALALE),

AR FCo.a,uap ERIAERAAMBEE asCai,6/EHR E
L AUE, W G (AiL A E) B — ML 3L

4 KBWEREHSH

AT R R AR R B IR A AR U B 3 T
#) FCA BESAA B TH B AT 35 10, 3010 B MR B R A
38 MRLBE X FCA HE20H U 3 e R 5 it (e PR RE Y
R, SEIR{E A EF FCA M E) 47 48 ol B 3t 8 JF ¥ (FCA
based Question Sentence Similarity, FCAQSS) X+ {& (7] i &
HR 35 LRI [ A AT HEAUE T B L PR E FCA
I EAR U TR, TR S R AR SR i R RERE S HHE R
Bk FCA BECARBIUE T B 25 R s R A At e RE. LR 4
RS B Fe X 5 R 4% 3 ) A {UE B (Transitive Clo-
sure Similarity Graph, TCSG) M R AL EHLUEE
(Bounded Transitive Similarity Graph, BTSG) Bt FCAQSS &
BRSBTS L RE X BRI LT FCAQSS B gk myaf
(] 4 BEHEAT 43471

B 4 45 T P A 3 VA A A E PR R A 23 A0 1
i FCAQSS HHHE R R 2, H b 68 IR A 122 A B
et , B 54 3.7,11(D3-BTSG, D7-BTSG.D11-BTSG) 3 #iF
MHFTEE., LRLERIIET FCAQSS BILEAF M
TRt 35 AN AT AT AR BE VT B R v SR I {E, B R AT
WFP AU B0 FCA MES MU ISR AR R IR . M SE
WEERLLE W, H D3-BTSG Bf sy fER T A0 TCSG, ifi
HEEBRRR, X FER M EEREZ D3-BTSG R
THREKERN 3 MR, 2T A KB 3 MkE
HMUSE R, D7-BTSG ZH B T D3-BTSG, HA A0 TC-
SG X E N 4 B 7 (R AR RS B R

» 288 -

e BERWEFEZANEERERR, XRREKER
7 MERMELUX RN BERERENEMEZ28 /). DI1-
BTSG f#EH S TCSG AL T, EEHARTEFRM
F TQSS #E, X IR BAERKER X R FEAKER 11 19
EEMYUXRTE NN FCA SHUED 2B EREHMY
H. SRR AR AU AR K HAERERE TR,
XHE B RHIT A E MR A SRR AERE,
£ AT ERIEAALUE B AL RAGBAMUR RN RE
FEXRBE .

BHhE
S

0 10 2 X 40 5 6 70 & % 10
R H(%)

B 4 TCSG 1 BTSG %t FCAQSS #Eff SR B0

A 5 A TSR EAUE BB A G RAUER
Bt FCAQSS B i #p (At RE. LIS RFIH T X3 20 4
VR AT AR 00 B T B i 9 et it 1A R 4. BB, D3-
BTSG.D7-BTSG.D11-BTSG #yat [l ¥ fE#R 8 B 8 F TCSG,
JF R BTSG R T AR ROKE, {#18 FCA #1244
BB e AE 3R A8 A BRI R BRS R B (R AR DL, 1T TC-
SG A RAIERMA B R WKE, X #18 FCA B SHUE
RN ER MR, 2D D3-BTSG Byt 84 fEBE (L T
D7-BTSG #1 D11-BTSG, iiif D7-BTSG ) At [&] ¥4 B o 8 47 F
D11-BTSG,HEZFMHBERFAR, HFTEFRHEEN
2 [6] 8 X B FEAS T AR AR U B SHE B AR R K E
HIBR AR, i BTSG Bk RIREEEM 78X, g 8/
AT B A0 B [ P BB AT, T AE AR 5 SRR3R 88 T D3-BTSG., D7-
BTSG #1 D11-BTSG W 7 {E 2 F 3 A 85K, B Ll =8 KR A
HRRERFALHE,

Soidi &

B (ms)
SXLELIREY

B 5 TCSG #1 BTSG X FCAQSS 2 R %W

ZRE RAGBALEREIEEMURRERE
BOE AR, A T KERKEERELXER, XEREBT—
TEBERFEE LI R X T X4 FCA BLEB1E 7T LI 2 8%
At HELSHAERENITE ., XRERRABIWESER
FEACLEE R AT AFE ARAE T B 45 SR v m O AT 4R T 4R /IMELLEE &
MU, BB TR THE, TR B FCA #EESAUE B3t
BROR, HTHE— S REET FCA MG BT ER
STHItE . SR, A0SR ARG AR 45 B K () BE i MRAR B Bh iR E
AR R B SR, BE AT LA B2 v 1 5 R SO
(131514 TAE#R t 8 3 24538 - 77 ¥E R A o X — (I AR R



BT BB 2 TR E AP RR A SR M EE R R
ERRVNAE: g7

2 XK

[1] Wille R, Yahia S, Nguifo E, et al. Formal Concept Analysis as
Applied Lattice Theory[ M // Concept Lattices and Their Appli-
cations, Springer Berlin Heidelberg, 2008,4923:42-67

{2] Ning L,Guanyu L,Li S. Using formal concept analysis for mari-
time ontology building[ C]// 2010 International Forum on Infor-
mation Technology and Applications (IFITA), 2010,2.:159-162

[3] Sdnchez D, Batet M, Isern D, et al. Ontology-based semantic
similarity: A new feature-based approach[]]. Expert Systems
with Applications,2012,39(9);7718-7728

(4] LiD, DuJ, YaoS. Research on Computer Science Domain Onto-
logy Construction and Information Retrieval[ J]. Knowledge En-
gineering and Management,2011,123.603-608

[5] Kang X,Li D, Wang S. Research on domain ontology in different
granulations based on concept lattice[ ] . Knowledge-Based Sys-
tems, 2012,27.152-161

[6] Maarek Y S, Berry D M, Kaiser G E. An information retrieval
approach for automatically constructing software libraries[ ] ].

IEEE Transactions on Software Engineering, 1991, 17 (8): 800-

[7] Kumar C A. Knowledge discovery in data using formal concept
analysis and random projections[J]. International Journal of Ap-
plied Mathematics and Computer Science,2011,21(4):745-756

[8] Formica A. Semantic web search based on rough sets and fuzzy
formal concept analysis[J]. Knowledge-Based Systems, 2012,
26.40-47

[9] Formica A, Missikoff M. Concept similarity in SymOntos:an en-
terprise ontology management tool{ J]. The Computer Journal,
2002,45(6) :583-594

[10] Formica A. Ontology-based concept similarity in formal concept
analysis[ ] ]. Information Sciences,2006,176(18):2624-2641

[11] Biere A,Cimatti A, Clarke E M, et al. Bounded model checking
[J7. Advances in computers, 2003,58:117-148

[12] Bayati M, Shah D, Sharma M. Maximum weight matching via
max-product belief propagation{ C] // Proceedings of the 2005
IEEE International Symposium of Information Theory. 2008,
54.1763-1767

[13] Yellin D M. Speeding up dynamic transitive closure for bounded
degree graphs[J]. Acta Informatica,1993,30(4) :369-384

[14] Sankowski P, Mucha M. Fast dynamic transitive closure
lookahead[]]. Algorithmica,2010,56(2),180-197

[15] &/, £E5%5 . A%, %. X-Hop. {45 I 61 8 & Bk BUE 4 77

813 AR AT KA AT ] BRI, 2012(3) : 144-148
(L% 256 ®) Transportation Systems: Technology, Planning, and Operations,
KRIE AXRHWABNERTIAT IR EE. 2007,11(4):157-167

T R BB BE | T U B B R R | A (AL B R B L S B R
B BAE B R RIHE , KRR IL T8 ST R A0 3h
TR, T H BE b AR R 2T H 5 B (8] B Ak
SBBIARUEHEAT B B2 BOAH A TR &Y » 76 ORI B A
BIZERY b 320 T HA R, (HRASCR iR E AR
HIFEZHBEYCGERIMTT , MBI IAS REHERRE
HEAHBES ANH BB, T EFHE R B L2808 TR
385 07 36 45 7 ¥k B BAC R LA e G Ao AR T D, sk S AR SRR
MT—EMROEREITHE.

2 % X W

(1] Li W,Koendjbiharie W,de M Juca R C, et al. Algorithm for esti-
mating bus arrival times using GPS data[ C] // Proceedings of
the 5th IEEE International Conference on Intelligent Transpor-
tation Systems. Singapore, 2002 868-873

[2] ZEXRE. £T GPSEEMAZTEMNNAHAE ST ARLKID]. K
FHE K%, 2009

[3] LiF,YuY,Lin H,et al. Public bus arrival time prediction based
on traffic information management system[C]// 2011 IEEE In-
ternational Conference on Service Operations, Logistics, and In-
formatics (SOLI). 2011:336-341

(4] Chung E H, Shalaby A. Expected time of arrival model for
school bus transit using real-time global positioning system-

based automatic vehicle location data [J]. Journal of Intelligent

[5] Liu H,Zuylen H V, Lint H V, et al. Predicting urban arterial
travel time with state-space neural networks and Kalman filters
[C] // Transportation Research Board, Annual Meeting (CD-
ROM), Washington, 2006:99-108

[6] Park J,Chen Z,Kiliaris L, et al. Intelligent vehicle power control
based on machine learning of optimal control parameters and
prediction of road type and traffic congestion[ J]. IEEE Transac-
tions on Vehicular Technology,2009,58(9):4741-4756

[7] YuB,Lam W H K, Tam M L. Bus arrival time prediction at bus
stop with multiple routes [J]. Transportation Research Part C;
Emerging Technologies,2011,19(6):1157-1170

[8] Shen X,Chen J. Study on prediction of traffic congestion based
on LVQ neural -network [ C] // International Conference on
Measuring Technology and Mechatronics Automation. 2009
318-321

[9] Rahman H A, Marti ] R, Srivastava K D. Road traffic forecas-
ting through simulation and live GPS-Feed from intervehicle
networks[ C] // Global Humanitarian Technology Conference
(GHTC). 2012.36-40

[10] FE&. B8R, ARSI, B FH 32 F B AL BT 4 38 8 176 18]
U] RETREIL 5L, 2007,27(4) : 160-164

(117 PAERL, XU, FFE , 45, 22T BEUUAE U B3 T 22 38 ZE Sl B
EMALHRI[]. K2, 2012, 23(2k1) . 87-99

[12] ¥R HTHENENERAXFLERFREHRIDL R
T RNHE T RKE,2011

s 289 o



