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Abstract: Nowadays, low-carbon life and low energy consumption are popular topics as more and more people are looking for "green
transport". With the rapid development of wireless communication technology and the widespread adoption of vehicles in daily life,
Vehicular ad hoc Network (VANET), as a new research hot spot, has attracted much attention. This paper proposes a new method to
analyze VANET and explain network behavior with its physical meaning. Firstly, this paper models the VANET based on the topology
characteristics which will be analyzed based on the real data collected by more than 4 000 taxis in Shanghai. The topology characteristics
include degree distribution, clustering coefficient, characteristic path length and so on. The statistical analyses show the degree
distribution follows the power law which is the classic characteristics of scale-free network in complex networks. It also reveals high
clustering coefficient of VANET. Through combining the complex network theory and applying the small world model and scale free
model, The paper builds a VANET model and create external interface to control the network. The simulations prove the effectiveness of
our model, which helps us to build capable simulation platform of VANET with better network control.
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Fig.2 Empirical analysis of the clustering coefficient
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Fig.3 Empirical analysis of the characteristic path length
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Setting the initial network with m isolated areas which include m nodes. And the total number of nodes is N.

)

The external interface module: parameter are m, m,, m;, My, .
Kmax> N
Network generated module: GenerateNetwork
Constituting a global coupling rules via
all connections in the area. No
Yes
v
‘ Finding the biggest degree of area, joining point and connecting in the area.
Random connection
¢ function module:
finding the node of
Randomly selecting m, area, finding the biggest nodes in the area of the biggest degree the biggest degree and
and connecting with random nodes in m, different areas. the area which the
& node insert in.

Recording the network model and validating the network
topology characteristics.

Fig.4 Model construction algorithm flowchart
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Fig.5 Degree distribution of the model
K5 BRI A o T s i P

6(a) K 2B E I m=80,me=3,m,=2,m,=40 i} % £ (K138 IS A C, BET S B H AR 0 1 6(b) A [
& N=300 FF AN [ (1) 2R 2 R HUE Co 5N 795 s 250 B . b 1B 6(a) T i, 308 S ABE 70 Sl 7 4 1 4 SR 2 SR BBt 36 10 i B E
(10 A% 44, 56 9/ T334 0, E R0 o 5 e 199 0 L AT L A o 1 3R 28 R B, 5 SE TR 2 45 AR W) 5 TR1 6 ] 6(b) s H
246 1T IR R B RE 0.5, 00 4% R (K] 82%,33K 138 WY p TR AT (100 28 2 3 19 11 8% Jg 38 L AT 265 o 1 SR K R 8
P 6% AT 25 RIS R BT 5 v 2 T A 9 45 1) 2R 8 R RO . DX A A B 90 AT BRATT (A 2R A =5 3 R A #4
& 24 E A Rk

© PERREERSMROT  httpy/ www. jos. org. cn



R T FIRT IS T R T a4 ME a9 £ 48 f 20 P 1AL 59

| o m=280,m;=2ma =40, my =3 | o0 %
| W F &3
0. 8} + 0r
. " 0
| = &0
s 0.6} . " ] = 5t a2

40 |
0. 4! 2 - 32 H W B ou oy w5
i NN NN NN NN

-

“‘:?{}(} 100 600 800 1000 09 08 07 06 05 04 03 02 01
N C.
(a) AR AN BB R X R (b) N=300 s J&FBAN 7] ) Ca 5 NP5 AN B

Fig.6 Clustering coefficients of the model
K6 BRI SRR R K UL R

3.6 RE5IIEIFIRAIN L4

5 BA b DG T4 28 B 43 A7 A IR 2K R B0 i 18 R B il 2 b IAE A [R)RE (¥ 512 B8 2 005 0 K B8 11 7 B &5
SN SAE G5 R BEAT XS HE 23 BT 50 UE AR A R A 3K L A3 0 B UE T IT S A 1 A I R A T ) A RS R
B 5 S ARG R G AR

M 7(2) A AE T AN EON=1500 (455 1,12 sl 2240 5 21 AE R=250 A1 R=500 INf (K] 15 5 B 73417 55 1 1
D7 FLE RAEFIRE A AT T BEAT TR EE 06T B 45 R A 7= B8 23 A17 B SR AE 5081 W A7 22 01 (EL 2 VAR AR Al i 3 Sk
AR FEIR TS B A1 4 11 2 BB N rT DURR AR A7 SUBEAT 14 B ORALE T A2 AT LA vy RE AR DL B S FR 42 0 1 4 0 Y
A3 A T B 7(b)EFE 12 SR A H T R=350 Ml R=550 BN E L R0 AN N SRR C LR, JF 5
RYFR) 7 FL A5 RAE R FE R 46 AF R HEAT 10 LE. 45 SR 7, KR 20 55 0 A 2R 0 S 1) 4 0 19 AL 19 2R I 2 it =y
RSN AR B AR R 1, 9 HLAS AT o SRR R 28R, 77 6 TR ABE 28 (1 0 3 P, 3 A7 2 ) i Al
B AN TR IS 200 B AN [ BR300 A5 2421 0 AR PEEAT 77 R B2 A, 20 2R S 7 FRATT AR AR ] ARSE 002 00 1 4 199 1) T
JEEFN o JE R R R

0.2 . . 0.9
* model —
< a=n0 0.8 o R=3u )
020 Lo r=sm) o B o u
a 0.7 2 3 & ©
< 015 | o
= _ o6 s b
(8] o
0.5+ =
o -]
a
0.4
0.3
0.2 4 i ;
. “§00 400 500 600 700 800 900 1000
k N
() AL (b) AL R BRI AR Co 5 A B R R

Fig.7 The comparison of model and case study
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