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A Location Information-based Gradient Routing Algorithm for Wireless Ad
Hoc Networks

Min-Young Bang' - Bong-Hwan Lee"™

ABSTRACT

In this paper, a Location Information-based Gradient Routing (LIGR) algorithm is proposed for setting up routing path based on
physical location information of sensor nodes in wireless ad-hoc networks. LIGR algorithm reduces the unnecessary data transmission
time, route search time, and propagation delay time of packet by determining the transmission direction and search range through the
gradient from the source node to sink node using the physical location information. In addition, the low battery nodes are supposed to
have the second or third prionity in case of forwarding node selection, which reduces the possibility of selecting the low battery nodes. As
a result, the low battery node functions as host node rather than router in the wireless sensor networks. The LIGR protocol performed
better than the Logical Grid Routing (LGR) protocol in the average receiving rate, delay time, the average residual energy, and the
network processing ratio.

Keywords : Location-Based, Ad Hoc Networks, Routing, Ubiquitous, Protocol
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SIMULATOR ns-2

VERSION 229

MAC PROTOCOL [EEE 802.154

CHANNEL TYPE Wireless Channel

I\RAJ(\)ISSLPHOPAGATION Propagation/ TwoRayGround

NETWORK INTERFACE Phy/WirelessPhy/802.15.4

INTERFACE QUEUE Queue/DropTail/PriQueue

ANTENNA MODEL Antenna/OmniAntenna

BANDWIDTH 0 Kips

ROUTING PROTOCOL LGR, LIGR

SIMULATION AREA S0m = 50m

GRID SIZE Tx7

NUMBER OF NODE 49

TRAFFIC Constant Bit Rate

PACKET SIZE 20 bytes

DISTANCE BETWEEN 5m

NODES

TRANSMISSION 15m

RANGE

HOP SIZE 3m

INITIAL ENERGY 1 Joule or 5 Joule
receiving rate(%)
delay time(sec)

PERFORMANCE INDEX ;’:&‘:&’I‘Mwim
residual energy(%)
participating rate(%)
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t}. ojg E2j¥ & CBR (Constant Bit Rate) E&g oz 7}
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04 044 016
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e,

total Recv Bytes 4
totalSendButes (%) A1

(totalSendBytes= Y sendBytes,
total RecvBytes = Zrew.ﬂ)tes )

Receiving rate =

total Delay
total RecvBytes [ pktSize (sec) (4 2)

(totalDelay= Y, (recvBytes/pkt Size)* pkt Delay)

Delay time =

; . _ total RecvBytes
Network processing ratio = ~totalSee (bytes/sec)
(4 3)
Residual energy = otol Purti Res Brievigy (%) (4 4)

init Ehergy* parti Nodes
(total PartiRes Fhergy= Y \partiRes Energy)
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® 002 % 2
l?__ o|5 | : 0?1
s0000 00
® 9 m
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(B 3 <7 BHOM =7| o|HX[7} 1 Joule B2

Alg3o|M @t
Routing protocols
LGR LIGR
Receiving rate (%) 3091 57.53
Delay time (sec) 0.05 0.02
Network processing ratio
(yte/sce) 490.66 913.33
Residual energy (%) 751 56
Participating rate (%) B35 100
LIGR (29:%)
Particoating rate 000 : |
| | |
N i i3-S Te I T
e ]
Receiving rate mi :
I‘l 1‘0 2‘0 SCI llﬂ Ml 50 '\‘IU Bﬂ L] 100

(38 12) 77 #Z0llM LGR CHE| LIGRS| S5 &4&H2(1 Joule)

partiNodes

total Nodes 7 (4 5)

Participating rate =
<E >3 (2¥ 12 7] dUA 1F&(EYA F5)91
4$2 LGR ZE2EZ dj¥] LIGR ¢1Fe H F4&
o] 8612%, BT AAAZ 60%, HIESZ A& 86.14%,
YENZ F9& 667%9 /MY FAE Bt (29 8)dA
FALo] 02 AAM k=7t 3] EAd <E 3>A LGR
Z2EZ YEYI Foq4&LE 9B75%7 5, 4 4o]A o
EQad FdF =289 uAwRE Al <E 3>
LGR Z2EZ9 FAqouyA|7} 751%2 YErRTh oA
A&deoz qUAE &vlstn AT, F4&o] 07 ==
E9 oz ALEE neiEA e Aot
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