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A Waypoint Mobility Model with
Various Node Distributions

Ewiro UENO!  AKIHITO HIROMORI:'®  HIROZUMI YAMAGUCHI! TERUO HIGASHINO!

Received: April 7, 2011, Accepted: October 3, 2011

Abstract: In mobile wireless networks, node mobility has a great impact on performance of communication
protocols and applications. Many mobility models have been proposed to evaluate such impacts. However,
these existing mobility models do not take it into account to realize various node density distributions. In
this paper, in order to evaluate the impacts of node density distribution on network performance, we propose
a new method to generate a waypoint mobility model that realizes various node density distributions and
maintains them. Through experiments, we have shown that for given variety of node density distributions the
proposed method can determine the corresponding probabilities of destination choise. We have also shown
this feature is valuable for elaborate performance evaluation of mobile wireless networks.
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Fig. 6 Cell selection to change the node density distribution.
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Table 1 Simulation environment.

Region 100 (m) x 100 (m)
Duration 600 (s)
Number of Nodes 200

Node Velocity 1.5 (m/s)
Pause Time 15 (s)
Radio Range 10 (m)
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®2 EINL/ - FEESM () LWEIN P — FEESA () (%)
Table 2 Input (left) and measured (right) density (%).

2.25 | 3.09 | 3.16 | 3.11 | 2.29
3.10 | 5.36 | 6.11 | 5.52 | 3.00
3.25 | 6.12 | 7.31 | 6.08 | 3.26
3.04 | 536 | 6.17 | 5.45 | 3.04
2.19 | 3.07 | 3.25 | 3.13 | 2.28

(I) RWP (g S 72y 7 — R8RS D H)

4.00 | 4.00 | 4.00 | 4.00 | 4.00 3.99 | 4.05 4.00 4.01 | 3.90
4.00 | 4.00 | 4.00 | 4.00 | 4.00 4.01 | 4.02 4.10 3.96 | 4.04
4.00 | 4.00 | 4.00 | 4.00 | 4.00 3.92 | 4.03 4.02 4.04 | 4.01
4.00 | 4.00 | 4.00 | 4.00 | 4.00 3.97 | 3.96 3.99 4.01 | 4.01
4.00 | 4.00 | 4.00 | 4.00 | 4.00 4.07 | 4.01 3.93 3.97 | 4.01
(1) Flat
6.00 | 5.00 | 4.00 | 3.00 | 2.00 5.85 5.08 | 4.00 | 2.99 | 2.03
6.00 | 5.00 | 4.00 | 3.00 | 2.00 5.96 5.02 | 4.00 | 2.98 | 1.97
6.00 | 5.00 | 4.00 | 3.00 | 2.00 6.00 490 | 3.97 | 3.01 | 2.00
6.00 | 5.00 | 4.00 | 3.00 | 2.00 6.00 495 | 3.95 | 297 | 2.10
6.00 | 5.00 | 4.00 | 3.00 | 2.00 6.09 5.07 | 4.03 | 3.05 | 2.02
(ITI) Gradation
3.00 | 4.00 | 3.00 | 4.00 | 3.00 3.01 | 3.92 | 294 | 4.00 | 3.00
4.00 | 6.00 | 4.00 | 6.00 | 4.00 4.14 | 6.04 | 4.07 | 6.07 | 4.03
3.00 | 4.00 | 3.00 | 4.00 | 3.00 298 | 3.99 | 3.94 | 4.01 | 2.92
4.00 | 6.00 | 4.00 | 6.00 | 4.00 3.94 | 599 | 4.02 | 6.01 | 3.91
3.00 | 4.00 | 3.00 | 4.00 | 3.00 3.01 | 3.99 | 3.01 | 4.00 | 3.00
(IV) Checkerboard
4.00 | 4.50 | 5.00 | 4.50 | 4.00 3.95 | 4.41 | 4.96 | 4.41 | 3.95
4.50 | 0.00 | 5.50 | 0.00 | 4.50 439 | 0.41 | 5.34 | 0.41 | 4.39
5.00 | 5.50 | 6.00 | 5.50 | 5.00 5.00 | 5.43 | 5.92 | 5.43 | 5.00
4.50 | 0.00 | 5.50 | 0.00 | 4.50 4.39 | 041 | 5.34 | 0.41 | 4.39
4.00 | 4.50 | 5.00 | 4.50 | 4.00 3.95 | 4.41 | 496 | 4.41 | 3.95
(V) Manhattanl
4.00 | 5.00 | 6.00 | 5.00 | 4.00 3.96 | 4.92 | 5.89 | 4.92 | 3.96
5.00 | 0.00 [ 0.00 | 0.00 | 5.00 4.86 | 0.35 | 0.14 | 0.35 | 4.86
6.00 | 6.50 | 7.00 | 6.50 | 6.00 592 | 6.45 | 6.85 | 6.45 | 5.92
5.00 | 0.00 | 0.00 | 0.00 | 5.00 4.86 | 0.35 | 0.14 | 0.35 | 4.86
4.00 | 5.00 | 6.00 | 5.00 | 4.00 3.96 | 492 | 5.89 | 4.92 | 3.96

(VI) Manhattan2

TEHTETCVLI LD ND. F2ITRENE LI,
(I1), (IID), (IV) OFNBWTIE, BESh ) — NEE
CHEENS ) — FEEE D2, 720725 015%TH -
2. —HT, £20 V), (VI) 5, Mo/ — FEES
LREL, B, BEEYLILO ) — NEEOMENIKE N
TEDITRENT VS, 0.5%AKM IR 5 LN TETS
D, YUY FVEE) T 4D — FEESMLIFITER
TETWAHLWVZ 5,

REFEEFA L - EEEFHEEMI

KETIX, /) — FNBESHE S Y T — 7 EEDBGRN
AT ZEaHMNE L, EFEEZFHL, MANET ©

6.
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(I) RWP

(V) Manhattanl

(IV) Checkerboard

(II) Flat

(III) Gradation

(VI) Manhattan2

B 7 WEshis — FEESHAOAF Y 73y b
Fig. 7 Snapshots of six node density distributions.
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Fig. 8 Number of packet transmission on ad-hoc networks.
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