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High Stability and Location-Aided Routing Method for Mobile
Ad Hoc Network

Student : Chien-Ying Lai Advisors : Dr. Guang-Ming Wu

Department of Information Management
The M.I.M. Program
Nan-Hua University

ABSTRACT

In Mobile Ad-hoc Network (MANET), the mobile hosts (MH)
intercommunicate through single-hop or multi-hop paths in a peer-to-peer
mechanism. But more control overhead of routes may waste resources of
network. One problem of routing protocol is to cut down hop counts of a
route.

Part of routing protocol was proposed with location by using the
global positioning system (GPS), for instance, LAR and ILAR scheme. In
this paper, we propose a High Stability and Location-Aided Routing
(HSLAR) scheme to improve the ILAR. Our method can reduce control
overhead, hop counts and to enhance the stability of routes. We use the
MHs’ location information to calculate a baseline between source node
(or forward node) and destination node. And then depends on these
baselines to establish a route.

The simulation results show that our scheme is more efficiently on
control overhead, hop counts and the stability of routes than ILAR

scheme.

Keywords: MANET, Routing Protocol, Location-Aided Routing
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2 7~ BSOS EA

Parameter Value

Network size 600 m x 600 m

Number of nodes 20 ~30~40~50~60~70~80~90
Mobility speed 20 ~ 40 ~ 60 ~ 80 (km/hr)

Pause time 1 sec

Communication range | 100 m

Threshold of range 90 %
Number of data packets | 10
Simulation time 600 sec
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Performance of hop count
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average hop count
Do

0.5

20 40 60 80
mobility speed(km/hr)

Bl 24 ~ 50 B & 28 T 35 Hop Count 2. »cii A 45

#. 8 ~ 50 i & gL -T 35 Hop Count 2_ »Tiy 4 #7

Mobility speed Average Hop Count

Improve

(km/hr) ILAR HSLAR
20 3.392 2.633 22.38%
40 3.173 2.484 21.71%
60 2.861 2418 15.48%
80 2.576 2.299 10.75%
Average 3.001 2.459 18.06%

B 25fc4 Ok 7 1 s ik & 40km/hr ™ # F & BhehdicE S ILAR
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% > #r12 i HSLAR 23 F » #1i2 = 02 27 1 ILAR #2258 °
28.83%+ 7 Hop Count > 7§ & ZL¥cd% 5 pF X jE4% ~ » % 7 HSLAR 12 T

bR BT RARS At T kit AR

Performance of hop count
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4 /
£ 3
g —
§ 2.5 /M —e—1ILAR
S 2 —=— HSLAR
g
Z 15

1

0.5

20 30 40 50 60 70 8 90

Number of nodes

B 25 ~ # #+ i 5 40 km/hr ™ - 35 Hop Count 2_ Tst A 47

% 9~ # 6 i# & 40 km/hr T -T 35 Hop Count 2_ »x it 4 7

Number of Average Hop Count Improve
nodes ILAR HSLAR
20 2.755 2.016 26.82%
30 3.012 2.166 28.09%
40 3.131 2.311 26.19%
50 3.173 2.484 21.71%
60 3.397 2.592 23.70%
70 3.573 2.538 28.97%
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80 3.781 2.462 34.88%

90 4.013 2.525 37.08%

Average 3.354 2.387 28.83%
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%10~ 50 B § BT T nir a4t e g i B 2 ok A e

Mobility speed Average control overhead
Improve

(km/hr) ILAR HSLAR
20 66.388 54.819 17.43%
40 63.281 51.213 19.07%
60 57.348 49.411 13.84%
80 52.918 45.785 13.48%
Average 59.984 50.307 16.13%
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Performance of control overhead
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Number of nodes

B 27 ~ # 631 F 40 km/hr T T g g3t e g E F 2 v A T

2011~ B0t 40 km/hr T T 0pr e cg B 2o A 4

Number of Average control overhead Improve
nodes ILAR HSLAR

20 49.136 42.979 12.53%
30 55.682 44 457 20.16%
40 59.956 45.957 23.35%
50 62.392 48.545 22.19%

60 69.547 51.431 26.05%
70 73.646 51.046 30.69%

80 77.337 48.218 37.65%
90 82.826 51.193 38.19%
Average 66.315 47.978 27.65%
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% 12~50 B &-2LF @ﬁ%]ﬁ%ﬁ‘_i Pt B L K 2o skan A

Mobility speed Failure rate of route

Improve

(km/hr) ILAR HSLAR
20 0.009 0.011 -22.22%
40 0.109 0.124 -13.76%
60 0.269 0.226 15.99%
80 0.362 0.293 19.06%
Average 0.187 0.164 12.30%

B 29 -2 13 850 7 & # i 5 40km/hr ™ 7 [ & BhilcE e ie
R T o WHELT A s o F5 ILAR 1 RS 2 enil i i
BE A2 ER KR 4 ﬁ{;@@] BT E - @iﬁ?év’ﬂ@ﬁ%l
FEEH — > FiEH T B ﬁ%l FE3E#:% 9 Downstream Node ¥ » 3 4 i@ ﬁ%l
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Performance of failure rate
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failure rate of route

0.04

0.02

Number of nodes

B 29 ~ # #53# F 40 km/hr ™ 8 55 54 T 30 en¥e R 0t 52 iy A 47
!

% 13~ # & 5 40 km/hr ™ féﬁ%ﬁ%if‘_i ES I pl- RS S VAR )

Number of Failure rate of route Improve
nodes ILAR HSLAR
20 0.060 0.078 -30.00%
30 0.069 0.091 -31.88%
40 0.093 0.118 -26.88%
50 0.109 0.126 -15.60%
60 0.110 0.122 -10.91%
70 0.115 0.111 3.48%
80 0.112 0.081 27.68%
90 0.124 0.062 50.00%
Average 0.099 0.098 1.01%
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