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Connectivity characteristics based on mobility model for vehicular Ad‘Hec networks

FENG Huifang , MENG Yuru
( College of Mathematics and Statistics, Northwest Normal UniversitVy=Lanzhou Gansud30070, China)

Abstract: Aiming at the problem of connectivity in Vehicular Ad Hoc/Network ( VANET), the evolution characteristics of
connectivity characteristics for VANET were analyzed. Firstly, the,number of connected gomponents, connectivity probability
and connectivity length were proposed to be used for the evdluation connectivity metrics for VANET. Then, based on
Intelligent Driver Model with Lane Changes (IDM-LC), the VANET was sef up through VanetMobiSim software. Finally, the
relation of node communication radius and the average mfuher=6f conngeted¥eomponents, average connectivity probability and
average connectivity length were given. At the same time) ‘the statiglical distribution of the number of connected components
was also analyzed. The results show that number 6fgonnected componetits follows a normal distribution by using Q-Q plot and

T-test. Moreover, the results also show that\thé€ statistical distribugion of the number of connected components is independent

of the node communication radius.

Key words: Vehicular Ad Hoc Network ( VANET) N connectivity; statistical distribution; Intelligent Driver Model with

Lane Changes (IDM-LC); VanetMobiSii

0 5%

2 A H A W4 ( Vehicular Ad Hoc Network, VANET) 2
— PRI TE LR Ad Hoc 4SRRI LASE R A~ i 28 1k i I 4%
NG , B R R R 2R S P B RE e A R Z TR ER it
1. VANET 1F N & feA8 # 2 4 ( Intelligent Transport
Systems, ITS) —PNEZHWT 7, B THEFE RWAT
PrEME SO ET R REPE BRREER T BRI Tk B sl e
RRRESCHED . BadNUANET o] 305 0 D ] % 2 3, 52
S 1T R SR SR KR AT T RE U B SE A AT AR B R R G
PR (R 5 B IR %5/ BB A 45 W45 ( Peer to Peer, P2P) SC{H
I MR A RN B AR R .

VANET {4 — M3 BB 3 H HE W%, ERERE B 545
HA SRR RIARR 2, PR S M BB A0 B A TE O AR
WRE, H AT MRS P #e gh i RN | (H]
BRERME NGRS WS, SIBHMEHRTH
M B ME VANET @855, B L TR EENES
Wi, G EEERERE T 58 %, EHEM%EE VANET

W5 B HE:2015-01-29 ; (& [E H 4 :2015-03-29,

XF P R AT SRR S e R, B AN E R,

SCHA(3 ] AL A WA AL % s B B | & S 1 AK B &% DIVERT
( Development of Tnter-VEhicular Reliable Telematics ) #5243 ff7
THBERFES YR LLERGERMWE R, Stamatiou
MR T B EE SRR E SN RR, R
(SIS BB TEWEE TG E S M E
BEZMMER, SN T TALLBRBYREINEEERE
PZBIERR . CHR[6 -7 ] PRI ETIZ Poisson ;3 FRFIA,
SPEF TGRSR T EWN BN S NS T
fiE o SCHERL 8 T ANBIS b4 1 4 49 ) 5% % T 34 T R o i) B %2
W PR, R[9S BB T —MATEE
NBIRTER A ARME R LR ARSI E
Bio HTHRARMETREEIL YA, BN T ANEFES
REFERO(] log(1 —p'™) | /n) ,Ft:n KWL A I R,
p AR SR M A4 ER . SBR[ 10 - 11 ] o FHHEBA 3R
WHRAIPIR T @A R EWERE, 2550 T ERE
TREER A YA R R A TR, SCRR[ 12 ] sk
BRI | R A 1 AN R 2 o P S = O T AT R 4%

EETE : HE A AP ES R HITH (61363081 ) s Hili & midr 22 KEAB L 45 8% s H A A Blbe R BB H (1308RIZA294) .

EER T GEIF (1971 =) 20, BT IR A B, [, CCF & 5%
BReeE , EEMF M %

,EERRTE RS EEW(990 -), &, HREA, L



1830 H AR A

%35 %

BES ik o

R e — S R TR A AT, R AR
TeH oA AR, ESE T AR B 25 A R iz sh 48 R vl RE A 58
SREYLE, T HEZE T A BE EEE G R M IR
RREGEENNEMZ b, ZEHEARS, RANBINE
T AR S HALERACE PR 22 500, L inpadLs SRR &
TR, X SBCER A AR MNP HEL IR ERTER
RER, N FHGX BT R LSS HBE N SR VANET # 8
REEARIERE L, B, KRB SR TEBRAEIEED
ML MBS 5, U R T M TR SR E. F
3 I, VANET A& BB RINE M 4%, R BIEM %

BRI 2N T VANET 8 3 HphSURn 58 5 1 14 e
PEH P, B REZ B9 4 AU (Intelligent Driver Model, IDM) f
Treiber 25742 i, R—Fh MO 2278 WA EL, 7E 05 B AP 2 1
WA A, BB S 7L B R 2 R BT EE W
HRES , BVES T B R I RS, HE
IhfE M & fE 2 3 # AY ( Intelligent Driver Model with Lane
Changes, IDM-LC) ") 24 IDM FyBafl 360 T F 37+ F
BN S R B T RN S R AL, 5 REPLEE
R SR RIS S AU AR LA, IDM-LC BEINAF & E LW
ZEFH R B, A SCR A IDM-LC B3 8 H A4 W
FE D EERE

1 IDM-LC

R SRR (IDM) & 2e i € AR AL, B T 2 M
B, S0 7 40 B B BE S A 4 R R B AR G o R - BE DY
L ZEEERN v, (1), SEIERIER N s, (1) =848 -
x, (1) = 1, o 2, (1) HEFIENZ] ¢ R ArE Z G HIE
MR Av, (1) =0,(2) —v,., (1) o HETEEF NG I R
A

dv

i all = (w/vy)* = (5 /5)"]

Hopis® = s+ (0T +0Mv/(2 Vab) ) jv 7 ZEGRI 255 B v,
RIHEHAR s RS RTEMZBINIEE s & S0 2 M3 AR RE
B s, BREWMHERE, MERZRIMBONES ;T 2&/DMY
BATELATEE ;o b 43 B A B RN BE AR BE

T % O BT R84S B B U (Intelligent Driver
Model with Intersection Managemdnt)” IDM-IM ) , 7E IDM [ &7l
RHEMT M ERETFEIN T, BEREII RN R
29 A (IDM-LC ) Z\IDM-IM Al L3 T EFH TR E
R SR AR R R LB TR, F R ENF A E
LA R N T A i R A

@ - ataEl>play -y + 6, —0) +a,;

a’iew > = Oy,

Heo:d - o AR EFBITEE N MEEHE o, - d,
HMATEE BRI ERIRR 0, — 0., WEBREEE
BTN FE R BR o G AR A AR B RN L ay, , TR A2
RTINS ay,, .0 A B o0y, FRTBES/NNE
B B, R AR ERIEFRE L EHNFHATENR
WIR TN, BREEOHR TZLM ay, o

2 WEHRRNEEEGEEE

2.1 MR
FHL E,VANET N & A IR B 2 W 4%, Bi-& iR 22 W)

g1 AR BHAS PG , 7E L 4 T R 3 R AR A A B 1B
W2, B G(V(1) ,E(t)) T2 ¢ i 4= 4% B 20 23 100 Y i P 4
B HA V() B2 RERER, B V() = {v] IR i
M RERE XA N = || V() || E(r) BIZ] ¢t RiEE
G BE() = {e;(1) | v,m € V() v, — o || s 7,071,
Hop r A9 B R R G(V(2) ,E()) RTurm &, B
e; (1) = e;(8), Vi, 0,0 R R ()0, 2 v, HEBR
HAREABE ERAERFTARS, W p; (1) = o, B
2, v, B v, RIFEREEEAE, W p; (1) = 0,
2.2 EREEE

i’ﬁVi(t) =y U %/Ujl pij(t) # 0} JE (1) = %eij(t) I,
v e Vi) |, EXTEC (1) = G(V,(2) ,E (1)) JraT 2P E
TR v, BT, MEIE 23T €, (¢) FORTE ¢ PRV i REf
M ZEBEN ML, BT H C, (1) =Ca O NWFRE K2
py(1) # 0o — 3T 73 SO R4 PR B 59 S 1 AR 8K
BB, (2) = | V;(2) ||, R B R A 1B O TR N B R
plilon 2

X1 @SB B B> S C(1) = {C.(1)
| C.(2) NG = O, VW ¢ 2 HEB 7332 8 e (1) =

| CAPIT ALY e = 3 (1)
EW 2 EEERAME p(1) EXRRAEELS LM
BB B () = (maxS, (1) ) /N(r)  FHIEERp =

LT;p(t)"

EX 3 EEHKE. 2RMAEREETRH
ENa(G() =] X 1/d;(0) |/IN(1) (N(r) = 1)/2], H o
d; () JFE2) ¢ 4 PR BT 8 5wy 2 WS , 52
P AR ST R BB R A B KB
XHD(G(1)) = V/E (G, P B K IE D =

= Y D(6(0)).

3 EER

3.1 BEIRE

B /R VanetMobiSim'™ B4 v7. VANET 37455, BBl &Y
K A 5 m, IR BE o FIBEE b 43514 0.6 m/s® F
0.9 m/s* FLSBHp 7 0.5,a,, 8 0.2 m, HABEEENFE 1,

R1 BIEESY
E231 i
a5 ek 20,60,100,140,180,220,260,300 m

i ELEFR] 500 s

WEEH 200
D E X IR 3 km x3 km
T EEE [2,20] m/s
XL XL Ji] Y 21

3.2 VANET E@IFMES 47

15 B35 P BN BT IR 200, 5 B E] 2 500 s, %
BRI REARATRERNARRER, X 100 s LUS FEIR #1749
Hifss. B 1(a) ~ (d) 4B ¢ =100 5,200 5,300 s #1400 s,
TRIEREN 220 m B IR IR N BERS 2540, B 1 AT A
RA%REEE,



BEFFATHHBRVGERANL ML LRSI 1831

x/km

x/km x/km
(c) t=300s (d) t=400s

Bl PRI 2] AR 3HEh

B SRR A E M B RE R 2RS4 E 2
HAFEER T B S SRR AL, & 2 AT
LEEFR BN, MR E 0 SR % , M2y BIL R
N, TOETE R R AR B 3% 800 35 R P 462 R 1 3
R, 5 SR> | B8 72 AR BRI, 308 7 SRR
e 2R TR FIA Q-Q BRI ALIR R T E M T IE
B0 BBREIRME 3(a) ~ (d) Bi7R,Q-Q B LB R Ul
FE— A EAME, R T 5 — 2 Bl %8 3050
IR IEZS 53+

100

90 15
80 | WA
70
k]
ey AT <60
& 50 r=140
2 --- =220
i Bl R A N s ¥E300
: 30 AL oy M I
20 ‘J’”‘ W% it \\1' I \r‘“n"l";n‘"" ‘\Nﬁ"l“t\\ﬂ k
10 i,\‘/.L .\'4_",-"/ . f.rr‘._'..\_vfr o ".\-‘l"“f‘ Y -*u.{’ ) MM"_‘-V.. i
0
100 200 300 400 500,
ftia)/s
B2 P4 Y 4sE 4 3
100 60
+
F 90 E ]
I 0
& 80 %
= B 40
70
.‘L&J + w S
60 : .
-4 2 \0 2 4 ‘)’0—4 -2 0 2 4
FRHE LTS 73 Rk PRUE IR S 78
(@)yr=60m (b) r=140m
40 20 —
= 4 | s
# 30 #
R & 10
B 99 1)
# i i ]
’ +¥
LR E— 2 4 4 -2 0 2 4
PRI RS /AT 22 Pt IE RS o A 4
(¢c) r=220m (d) r=300m

B3 PSR S 3R Q-Q I
Bl 4(a) ~ (d) BIAARREAZEN ZE 0 TR R
RS F(x) M fE2RARN 60 m i, 4R B> XHAT
75 1y 80% , X bt R4E P E A FE R BT L RE N

B A JCEREG R A 300 m B, 3RS XHORTF 13
W 10% , 33043 30H T3R5 2% M 4 P i e . B 5
RPFHEE S IR SEE Y RZMW KR, AR S
BRI MR Ke(r) = -97.84r" " +285.7, RBHKO5% B
X&), #1757 2= (Sum of Squares for Error, SSE) . #i i€ & ¥
R-square 37731 2= (Root Mean Square Error, RMSE) H{H

W5 2 iR R-square = 0.9995 I &G BORIREF o

Lo 1.0
] b
& &
8 0 e 0
60 70 80 90 100 35 40 45 NS0/ 55
(a) r=60m (b)ir=140m
1.0 1.0
& 3
£ £
& 0.5 &08
& =9
B B%
%5~ 20 25 30 35 % 5 10 15
iEE S B A5 B
(er=220m, (d) r=300m
B4 25 I o SR AR A e
120
ﬁlOO
g 80 —
) o PEIEES ST
i A0 — REHE
g {0
20
50 100 150 200 250 300
B m
B5 R4EES R SEGERINER
x2 HEMESH
L HSEMHE 95% BA5 X8 HibSH8
a=-97.% (-159, -36.69) SSE = 4.419
wr) =a® +¢ b =0.1821 (0.1196,0.2446)  R-square = 0.9995
¢ =285.7 (210.3,361. 1) RMSE = 0.9401
a =2.18 (-2.308,6.68)  SSE =0.003476
5(r) me—(%”)2 b =551.4 (124.2,978.5)  R-square = 0.9938
¢ =25.1 (85.29 ,425) RMSE = 0.02637
a = 3306 (2800,3812) SSE = 8.841

D(r) = a +¢c b =-0.803 (-0.9171, - 0.8034) R-square = 0.9998
¢=-1833 (-24.17,-125) RMSE =1.33

R EZ BB RT, RGBT B (43 30) BB R
NEMEMN G ERIE— N EEWE. EXTFENITEE
BT S b FEME Z , I B EBE AT R 2 REF %
R, @ AT AECRERI MR REE S TR, E5R
AR R SLFE b 2 W 45 i M R E M — A
&, A6 HARLEEERE R EE S RN, Y
A2 60 m., 140 m. 220 m FI 300 m B, H ¥4 4 B R
12.0375,23. 960 0,61. 970 0 F1 128. 280 O, k7 #E 2= 4> 5 %
4.9042,6.8341,21.1698 F121.2213, AR EH N 0.407 4,
0.2852,0.3416 f10. 165 4, W] WL 2L 2 45 /N i, ZB B R B0
K, H AR AR AL 2R R s 2 W) e R 3 ST AR 9 AR L R
N BB T H, EERMEEE LRGSR, FRE R R
KA, AR TRAR AR, AT LIGA R 8 3 G i B 5, BB E



1832 H AR A

%35 %

r=551.4 2
B2 IR T R AT R R 5(r) = 2.1860 (1)
HAESHUNE 2 s,
180
160F
® 14015 §
R 1201
& loo}ifi
g 80k i
2 o
g 407,
20

(1)00 200 300 400 500
B 8)/s
E6 KM

0.8
0.7
0.6
' 0.5
Hoa
B0.3
0.2
0.1

o THERR
A i

50 100 150 200 250 300
kA
&7 %GR
L4 AR o FIR, AT ) 4% 3% T v B SR Rl R L i
HRIE, [ 8 44 T A R 1 22 4% i 5% 18 PR K BE BB AV I7] 4 25 48
AR, B 9 BTl R L R WAL, B
AN, TR E R, X R B T4 E 58,
HOR NSRRI E , M4 K EE MR AR BURIL ; M BAE(GE
BRI, B M B R /D, 242 K F 200 m ), #41
T BB EB R 2 AR R AR D(r) &3
306r7%% —18. 33 IEMUER, HASHNE 2 IR, FESRE
MEEEE T 1, RAZ R H BRI EE Le5 1%
WK EZANER,

150

% I R r=60
#H | — =140
A --- r=220
————— =300
fud 9t pa ” s
T T VR e 3 e Al
o oot R e
100 (200 300 400 500
A 18)/s
1,80 45 %) 38 Ttk A< B I e ] PR ARk
250
200
ﬁlso o EMMPEKEE
= — WAL
g 100
50
0
50 100 150 200 250 300
T E/m
B9 M4 aid M B R 15 e A 1A Ak
4 %iE

F& VANET b, %38 Y535 0 Hr 8 4> W 4 PR R UL+

B UHRERR T2 M E T mRR . AXET

IDM-LC X} 80 H AR M 48 s @RIV T 5%, (i A5 2R

SIHTERI AR RN B S E P M 22

AR ARG VANET [ 2@ M 73 50 BH5E T M4

B G AL, BT A AR MR INER LR

BUERFIRRE? MRIEEE AL , ESr A B A A R

4 VANET B& b it Bt o 2 AL B S i A B <G T

AT SR LR i0 S, KR T — 2 TR,

Sk

[1] IEEE. IEEE Std. 802.11p Draft Amendment. Wireless LAN Medi-
um Access Control ( MAC) and Physical Layer ( PHY) JSpecifica-
tions: Wireless Access in Vehicular Environments ( WeAVE) [ S].
Piscataway: IEEE, 2005.

[2] ZEADALLY S, HUNT R, CHEN Y S. Vehiculay Ad)Hoc networks
(VANETS) : status, resulis, and challenges [J, Telecommunica-
tion Systems, 2012, 50(4): 217 -241¢

[3] CONCEIC H, FERREIRA M, BARROS,J. A cautionary view of
mobility and connectivity modeling in vehicular Ad Hoc networks
[C]/7 ¥TC Spring 2009: Preeeedings of the 2009 IEEE 69th Ve-
hicular Technology Conferénce. Piscataway: IEEE, 2009: 1 -5.

[4] EL-ATTY 'S M A (STAMATIOU G K. Performance analysis of
multichop conneétivity $t VANET [ C]// Proceedings of the 7th In-
ternational Sytposigm on Wireless Communication Systems. Piscat-
away: [EEE, Q010: 335 -339.

[ JINX, SU W J, WEI Y. A study of the VANET connectivity by
pexcolaion theory [ C]// Proceedings of the 2011 IEEE Consumer
CGommunications and Networking Conference. Piscataway: IEEE,
2011: 85 —89.

[6]* CHEN C, LIU L, DU X, et al. Available connectivity analysis un-
der free flow state in VANETs [ J]. EURASIP Journal on Wireless
Communications and Networking, 2012,2012: 270.

[7] CHEN C, DU X, PEI Q, et al. Connectivity analysis for free flow
traffic in VANETs: a statistical approach [ J]. International Journal
of Distributed Sensor Networks, 2013, 2013: 1 -15.

[8] ZHANG L, LAKAS A, EI-SAYED H, et al. Mobility analysis in
vehicular Ad Hoc network ( VANET) [J]. Journal of Network and
Computer Applications, 2013, 36(3): 1050 —1056.

[9] XIONG W, LI Q. Prerequisite to 1-connected vehicular Ad Hoc net-
works in highway scenarios [ J]. Journal of Software, 2010, 21
(11): 2906 —2919. (fgk, ZE . F ARG T EH AR
R4k 1538 1R b B2 A5 [ 1. BR324, 2010, 21 (11) = 2906 ~
2919.)

[10] MUHAMMED AJEER V K, NEELAKANTAN P C, BABU A V.

Network connectivity of one-dimensional vehicular Ad Hoc network
[ C]// Proceedings of the 2011 TEEE International Conference on
Communications and Signal Processing. Piscataway: IEEE, 2011:
241 -245.

[11] NEELAKANTAN P C, BABU A V. Connectivity analysis of one-
dimensional vehicular Ad Hoc networks in fading channels [ J].
EURASIP Journal on Wireless Communications and Networking,
2012, 2012: 1 -16.

[12] YANG W, FENG L, LIU J, et al. Network connectivity character-
istics for vehicular Ad Hoc network [ J]. Journal on Communica-
tions, 2012, 33(z1): 48 -52. (¥ LA, G HFHE, XML, %45 &
A AR g v P4 3 AR A ST T] . BAT 53R, 2012, 33
(z1):48 -52.)

(TF#% 1848 T)



1848

H AR A

%35 %

BE—HUESK T X — M GEit T ik MEEREHLE 100 ~[RIEE 1, AF
10 A—4, T8 Closed V344 BERIF- 3 3 b, F- %743
KB IEHE T o 15 K065 1R AR AN 24 K0S el R 7E 4B R B _E B n
AR BT, Closed A< SN LE L2 IEAR SRR 2R o 14 i

H, PSFI % 3. 2,7 PBNF 4% 2.7,
3.5
3.0
2.5
= 2.0
Bls
=2
1.0
0.5F

0

o 155 5% [v] BT
—o— 2431 [ R

0 2IO 4IO 6I0 80
Closed® K E/10°

5 Closed K HMHE LR R

Wehh FERFTHEEE S, Search 14T & LhFl B K1 B AT
S8, TR I Y BIREL, BN Closed 4 Bt A T8 S
BeT Bk B ET M RE, PSFI &2 ™ 4% ¥ Best-First B 15, T
PBNF # i 3  B A LA Best-First ZEH T, LIEF] AR
/D BETF (BB R HE R T IR B ST EdE
R TEFTIN 15 g (el 4, ISA ™ MY JRIRBUTE 20 TT LA,
J/ANT PBNF, B2, ISA™ B75 B 4 (0 R4 58, T FA7 19
PSFI —25 487 T B E0E , B BB E T s ke,

4 #iE

AT B BRER S ER T AN EE R, M
BB TREEEERTHERERMET . FTERABE
MEREETFE, HETE A RE CHERTT T IH1T A Bk
PSFI 2 —M R EEEE, EEE T HEZRHEES L
WILHIFFAT IR RS RE N X EBATHY AT B RETT TS

B TR BRI 1T L T FERT B DR AR A , I SE

BT PR AR . AU SE R B AT 1)

BAERRT , |5 558 — R F & LR PBNF #

37 B, SERESRFRM, PSFI B8 RTF 1A RIERITEEE

S E 3k

[1] STURTEVANT N R, FELNER A, LIKHACHEY M, e al. Heuris-
tic search comes of age [ C]// Proeeedings of the 26th AAAT Confer-
ence on Artificial Intelligence. Menlo, Park: AAAI Press, 2012:
2186 —2188.

[2] LIW, DAIF. Research of incredSed best-first-search diversity [ J].
Computer Engineeringdand Design, 2013, 34(9): 3237 - 3239.
(B, UK EETIWRAL L et REFEMEBTRLT]. 15
LR 51211201 3984(9) : 3237 —3239.)

[3]

[4]

[5]

[6]

[71

[8]

(9

[1o]

[11]

[12]

[13]

BURNS E, LEMONS S, ZHOU R, et al. Best-first heuristic search
for multi-core machines [ J]. Journal of Ariificial Intelligence Re-
search, 2010, 39(1): 689 —743.
ZHOU R, HANSEN E A. Edge partitioning in external-memory
graph search [ C]// Proceedings of the Twentieth Intemational Joint
Conference on Artificial Intelligence. San Francisco: Morgan Kauf-
mann, 2007: 1666 —1671.
SANZ V, de GIUSTI A, NAIOUF M. 4 - (N* —1) puzzle: paral-
lelization and performance on clusters [ J]. Journal of Computer Sci-
ence and Technology, 2010, 10(2): 87 —96.
YAN J, HE J, HAN W, e al. How OpenMP applications get more
benefit from Many-Core era [ C]// IWOMP’10: Proceedifigs_of the
6th International Conference on Beyond Loop Level fParallelism in
OpenMP: Accelerators, Tasking and more, LN@S,6432. Berlin:
Springer, 2010: 83 -95.
RIOS L. H O, CHAIMOWICZ L. A suryey and\glassification of A *
based best-first heuristic search algorithmsigC]// SBIA’10: Pro-
ceedings of the 20th Brazilian Conferefice®on Advances in Artificial
Intelligence, LNCS 6404. Berliny, Springer, 2010: 253 —262.
MAHAEZAH B A. Parallel multithreaded IDA * heuristic search:
algorithm Wesign and performance evaluation [ J]. International Jour-
ftal of\Parallel Emefgent and Distributed Systems, 2011, 26(1): 61
269
PACHECO P 8w, An introduction to parallel programming [ M].
DENG Q, translated. Beijing: China Machine Press, 2012: 153 -
1619(PACHECO P 8. 34T F dcit it M] . XBfF Y8, 2. Jbat:
HUWE D 14 S, 2012: 153 - 161.)
WEN A, LI S. One direct solution of N-puzzle problem and its op-
timization [ J]. Computer Applications and Software, 2010, 27
(5): 266 -267. (R E, ZFHALE. N BUH5 A BE B AR S LT
FELI]. YL 5% E, 2010, 27(5) : 266 —267. )
LIW, YINGT, L1Y, et al. Analysis of parallel computing envi-
ronment overhead of OpenMP for loop with multi-core processors
[ C]/7 PDCAT 2010: Proceedings of the 2010 International Confer-
ence on Parallel and Distributed Computing, Applications and
Technologies. Piscataway: IEEE, 2010: 515 -517.
THOMAN P, JORDAN H, PELLEGRINI S,
OpenMP loop scheduling: a combined compiler and runtime ap-
proach [ C]// IWOMP’12: Proceedings of the 8th International
Conference on OpenMP in a Heterogeneous World, LNCS 7312.
Berlin: Springer, 2012: 88 —101.
KISHIMOTO A, FUKUNAGA A, BOTEA A. Evaluation of a sim-
ple, scalable, parallel best-first search strategy [ J]. Artificial In-
telligence, 2013, 195(1): 222 -248.

et al. Automatic

(3% 1832 7

[13] TRIEBER M, HENNECKE A, HELBING D. Congested traffic
states in empirical observations and microscopic simulations [ J].
Physical Review E—Statistical Physics, Plasmas, Fluids, and Re-
lated Interdisciplinary Topics, 2000, 62(2A): 1805 —1824.
TRIEBER M, HELBING D. Realistische Mikrosimulation von

Strassenverkehr mit einem einfachen Modell (in German) [ C]//

[14]

Symposium Arbeitsgemeinschaft Simulation 2002. Rostock: [ s.
n.], 2002: 514 —-520.
[15] HARRIJ, FILALI F, BONNET C. Mobility models for vehicular

Ad Hoc networks: a survey and taxonomy [J]. IEEE Communica-

tions Surveys & Tutorials, 2009, 11(4): 19 —41.

[16]

[17]

[18]

[19]

WEI D, WANG Y, WANG J, et al. A survey on mobility models
of vehicular Ad Hoc networks [ J]. Chinese Journal of Computers,
2013, 36(4): 677 -700. (i, FHreh, F4k & ZH AN
BEMERZGRT] . iR, 2013,36(4) : 677 -700.)
HOLME P, SARAMAKI J. Temporal networks [ J]. Physics Re-
ports, 2012, 519(3): 97 —125.

SIMARD D, NADEAU L, KROGER H. Fastest learning in small-
world neural networks [ J]. Physics Letters A, 2005, 336(1): 8 -
15.

VanetMobiSim. VanetMobiSim Project [ EB/OL]. [2014-12-18].

http: //vanet. eurecom. fr.



