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Abstract: Recent advances in micro-electromechanical systems (MEMS) technology, mobile computing, and

wireless communications have enabled rapid deployment of a self-organizing, infrastructure-less, multi-hop, and
distributed inter-vehicle communication (IVC) network based on pre-existing road layouts. Vehicular traffic
scenarios pose great challenges to physical topology connectivity, which is a prerequisite to providing reliable
applications to the users of a vehicular ad hoc network (VANET). This paper provides a probability analysis
algorithm to calculate the necessary condition of 1-connected VANETs in highway scenarios. Extensive experiments
were undertaken to verify the derived analytic expression via realistic mobility traces. Results demon‘é(rat - that the

m)\/n) in order to enéurs that there is no

radio communication range of each node must be subject to &(|log(1-p
isolated nodes within the entire network.

-
Key words:  vehicular ad hoc network; vehicular mobility model; networ‘k topology.model; physical connectivity;

probability analysis; necessary condition
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Table I Nonlinear least-squares data fitting results
3 ¥ R 1 ARLME R RHIE S AR
" ¥ Maximum communication range (m)  Best fit coefficient  Residual sum of squares
50 28.282 602 44 0.048 857 522
100 28.559 380 88 0.067 860 639
250 28.697 182 81 0.078 380 327
500 28.738 513 38 0.081 619 523
1000 28.758 322 02 0.083 178 882
10 000 28.775 662 66 0.084 545 683
100 000 28.777 371 41 0.084 680 397
1 000 000 28.777 541 99 0.084 693 849
5
4 THEHH A%

N T ALIR A SCHE A T I BRI 0 A 4R '5J\5T$5FPEI_JQM%’WZIEHE/JIEEE)&;E\&MJ@EXT 5 HARGR
B LT PR et 2 B 3 S B AT S, M 5 P AR A R P d@ﬁl?ﬁ?ﬁJ K2 trh A FEE SR M
ABCT 4 BT I A B IR b PN T 00 7 B, 5 e et o (T B W R 7 B BE L S s
B KN 3 &ﬁ?éf%ﬁ%%ﬁ)ﬁ%ﬁ%ﬁ/{\ﬁ\\ P RS KA.
Table 2 Numerical chafacteristics of experimental scenes
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Scenario  Traffic density (veh./(km-lane))  Duration (s)  Number of active nodes  Speed (km/h) Scenario length (m)

Scene 1 L) 300 82/92/102 75/140/243 11 146/11 599/12 288
Scene 2 ¥ 2-6 300 189/203/212 66/131/240 11 741/11 881/12 022
Scene3 6-6 300 276/305/326 66/128/223 11 688/12 112/12 484
Scene 4 6-11 300 379/420/441 49/123/223 12 080/12 336/12 515
Scene 5 15-15 300 725/749/787 46/111/207 12 410/12 561/12 656
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