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Abstract: An ad hoc network is a collection of wireless mobile nodes dynamically forming a temporary network
without the use of any existing network infrastructure or centralized administration. Due to bandwidth constraint
and dynamic topology of mobile ad hoc networks, multipath supported routing is a very important research issue. In
this paper, we present an entropy-based metric to support stability multipath on-demand routing (SMDR). The key
idea of SMDR protocol is to construct the new metric-entropy and select the stability multipath with the help of
entropy metric to reduce the number of route reconstruction so as to provide QoS guarantee in the ad hoc network
whose topology changes continuously. Simulation results show that, with the proposed multipath routing protocol,
packet delivery ratio, end-to-end delay, and routing overhead ratio can be improved in most of cases. It is an
available approach to multipath routing decision.
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PRI 1 [ 52 ) 4% % B AN REIE FH T Ad Hoe 4.
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AILAESHT Ad Hoe PSS 14F s Ad Hoc W45 22 6 428 8% 1l ) ) 6 b, 01 FH 0 1 3k S 23 A AR AT 51
Ad Hoc MI%%12 B A2 h i) BLEEH T —Fh Ad Hoc W44 315 B E B 0582 2 B 42 % th 57 7% (stability
multipath on-demand routing, i #X SMDR).iZ% 815 S0k T o0 2R AR S 28 i 280 g Ho) 8 0 38 ey 47 280K
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1 tHXIME
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discard discard

discard M

—» RREQ Route Request
—— RREP Route Reply
....... » RERR Route Error

Fig.1 Overview of AODV protocol
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1.3 AODVM1HN
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AT ST HE I RREP 20 4L oK %40 /5 7 s B A O RREQ R M k. th 715 s VLRI 2 5 2 4 i
P, DR AT LSRR 465 P A2 AN AR A 1.

HARZT AP T AOMDV 117 AR 1T, AODVM {1544 23 th -1~ 52 21| e £ (¥ B 41, 117t 0 — 28 55 A B A2 AN g
P03 10 I ) 2
1.4 Hit % BEEBEML
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B ph A AR PR T 4% 6 Hh A b, 2 B G B 4 SMIR (split multipath routing)!' S5 & 5 T DSR 11 5
Bl R AE SMR 1, B BT A B A BB RREQ 4041, 31 H N #3722 AN ASAHHAS 1 % th HEAT B 4%
i, R IR X R GE 0 I BB AL AT 794G 3K 1 44 T AODVM,AOMDV,SMR FI MSR DUF{ 2 i 12 i th 1l
W fE LA

Table 1 Comparison of the multipath routing protocols

=1 DA h i LA

AODVM AOMDV SMR MSR
Routing category Reactive Reactive Reactive Reactive

Loop-Free paths Yes Yes Yes Yes
Node-disjoint paths No No Yes Yes
TTL limitation Yes Yes Yes Yes
QoS support No No No No
Multicast support No No No No
Power management No No No No
Security support No No No No

SCHR[164 Ad Hoce M 2% 2 Bt 42 i di 2B AT T AITSE, B th T BB B4 (K B 5 Ad Hoe W 2% 4% 75 2 B 45 i T 005,
153 AT DURE B 5 R ORAF AR U s D40 A 5T o SR P 5 B B A B 2 A O 1) 7 B AT Bl e .
SCHR[1713EH T80 Ad Hoc 194 4% i — Rl ik 73 15 1) 22 % A B R 50005 A2 VR T 22 A2 DR AT A% it S B
FETE Gy DUAL IR 20t ks 0 0 NP 41 i AR I R P 23 R P 5 TR 00 J2 K 5 A BE 6 /b e et 47 (KA O 4
e N FH AR T 3

2 ZHRIEKHELRE

FEIX 4 RATRE B N T BR AR LR PR ) 4% 7 22 B A5 % th P00 SMDRAZ IS ER 3 AN B B AL i % thi
IR B e A B BB A % ch 47 B B SR ] AODV H i 4 B SO 3 & TR AR EL AODV /) 3141
T O B BedEAT T L8] 2 SR T Ad Hoe W45 22 BR AT HT HO 4.
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Fig.2 Multipath routing in mobile ad hoc network
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Ny
F'(s,d)=-InF(s,d)=-Y InH,(t,A,)
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8 bits 8 bits n bits
| Type | Length | Type-specific data ... |
Fig.3 AODYV extension format
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Table 2 Simulation parameters

F2 ISR SH

Number of nodes 100
Terrain range 1000 m x1000 m
Transmission range 250 m

Average node degree 4
Simulation time 300 s

Node’s mobility speed 0~10 m/s
Mobility model Random way point
Propagation model Free space
Channel capacity 2 Mbps
Links delay 20-200ms
Traffic type CBR
Data payload 512 bytes/packet

Node pause time 0~10 seconds

3.3 FMIEER

e S8 b, FE TN AL A L B BR 52305 DA R B 23 2 1 35 o 31 g I S8 55 7 TR SMIDR. 03k (1R
PEREAT VRO AE U7 L3 T2 v R s R0 R e 82 B AL B A B VR B o A B H R AN Y R0 A i 1 4
43 200 H 0 B R0 R GBI 43 A1 H R AN AUA I ROE B A A A H (R BN o AR R WoR T I
e e oy A AR A L B ER BB DL R B S 2 S 4y v 38 i o AE S SR
BRI AR AR 43 A ) A

A = R A e

RIEHAR AL B HC
Kdh 43 2T Yoy vty 2] it I 2 < AR T R R G B 23 2 ) 00T SR ISR o AL VD R D )Y AR BA B
I HE . MAC JZ% (1 A% I 5] 2 22 A v A1 R fR) 2 I ) 6
34 HE4H
FE R TH A B8 50 vh A — AN B ASUSEGEAT 100 UK, %5 il £ 1 v A a5 (0 5082 BB AT B 50 P 418
Bl 4 WoR T or AR i L 2 SR N B n] DU H SMIDR B0V (1 45 4 36 5 e X T R RE S 4R
U M ARAIE 22 8% 1 B T AR S SO 1 A e k.

60

50 |

Packet delivery ratio (%)

40 ¢ —a— AODV
| |-0-AODVM
-T-AOMDV
30 . . . . . . . .
0 20 40 60 80 100

Total of network nodes
Fig.4 Comparison of packet delivery ratio
K4 et R
B 5 Rosth T AR B RN 2> AL A A ) B 4 NI b ] LU % 2l P2 e, 2 21 0 A i 4 el
ARAIK,SMDR  53J 1) 73 4 A% i 4 2 v 1 FU A SR000% AEYY R A ) AR RN, 22 B A A i i 20 2 AR 49 T T 2 kA,
FH T R IR R A B 4 R 8 25 L R L4 . SMDR . S04 58 22 (WL 23 Fe U D R i A2 1R A5 0 1k, 1R 1, SMDR
S AR S A AT FEME
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Packet delivery ratio (%)

Node’s mobility speed (m/s)

Fig.5 Comparison of packet delivery ratio vs. node’s mobility speed
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S SR X PR A 530 U AR 2 16 B o 5 I T 3 RE R AT ASUE 1D 6 1.

Average end-to-end delay (s)

2 4 6 8 10
Node’s mobility speed (m/s)
Fig.6 Comparison of end-to-end delay vs. node’s mobility speed
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(RERR Fll HELLO). A\ F 7] BAFE 21,24 795 550 (0 F8 2l 380 5 38 ik, SMDR 532 (19 4% 11 485 LE 2 dpe /N 1.

Routing overhead ratio (%)

0 2 4 6 8 10
Node’s mobility speed (m/s)

Fig.7 Comparison of routing overhead ratio vs. node’s mobility speed
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(09T 5 B 2 H—— MR AR AR 00 Kl P2, O A0 P G0 DR R () A2, /b 1 i oy T 1K) 2 B, AT A 199 9% 4
FMREAZAL 1) Ad Hoc W 48 4855 B 1y s 4 11 QoS (kAN Bl 4l % i 4 17 L 45 SR AR W] ,SMDR WIS idt 1 73 41 4%
B L i 0 I G A% b 52 20 . SMDR P SUCA ) 1 Ad Hoe 2% 2 B A A farde 1k 17— Fiol 0 Rog 12,

B2 AEARKIN Ad Hoe 44 2 B A it IO RIE 98 0, BATTRE 45 45 Ad Hoe 4% QoS A Z i th . Al {2
AR B T LAY R RS Bl AR AF ) AT IR A IE ST, LAAR R Ad Hoc 425 A1 T
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