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Probability Routing Protocol Based on Slotted Sliding Window in Wireless Body Area Network
LI Yan ZHOU Yi LIU Yusheng LIANG Zhi
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Abstract Wireless body area network (WBAN) is applied not only to the health care field,it also has great value in
special populations care,sports,entertainment, military and other fields, but its own characteristics will seriously affect
the reliability of data transmission. How to design a reliable routing protocol has become a challenging task. A probabi-
listic routing protocol based on sliding window slot was proposed to improve the reliability of packet delivery and reduce
network latency. The routing algorithm is implemented by C # language on VS2012 and the result shows that the proba-
bility of joining slot sliding window in routing protocol can really improve the reliability of network.
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Routing Logic for node-i to forward packets to sink-d at time slot-t
while(true) {

for(all node j[jE N,j7 i]){

t
t Al ™
W= 2 LE;/Tindow
=t Tindow
L, =1

Pl =P '+ —Pj) « o
else
PL=P "
if(Li; =1
Send P} 4 to nodej
}
find node-k so that P} 4 is maximum for [k€ N,k##i,d,L! ,=1]
for(all buffered packets to be forwarded to sink node-d) {
if (L{ 4=1)//node-i has direct link to node-d
Deliver the packet to sink node-d;
else{
if (P} 4>>P;{ ¢)//nodek has better link likelihood with sink-d
Forward the packet to node-k;
else

Continue buffering the packet in node-i

}
}
}
2
4
, Cx VS2012
(SSW-PR) (PR)
4.1
3 , 1
sink s o
0.5m%* 2m* 0. 5m , sink s
x . y ’
a v T o
1 o
N

|
|

N
)
A




0.5m* 2m* 0. 5m

1 sink .6 °
40s sink
0. 6m
Pinic 0.6 °
Y 0.1
s .
’
[@D) 180cm, s sink
x y s o ’
R 2 . 4.2.1
40s
2 .
x m y (m z (m sink ’
1 0 0 0 PR  SSW-PR s 4 .
2 —0.1 0.4 0 -
3 0.2 0.42 0 09
4 —0.02 —0.4 0 08
= —0 4 H 07 —
5 0.1 0.41 0 o
6 0 —0.9 0 " = PR
@ % SSW-PR
7 0.08 —0.9 0 B 04 —
ﬁ 03
02
2) . 1/ : "
2 s 0
3 o 4
3 4 : SSW-PR
t=0.5s t=1s t=1.5s t=2s PR PR
(0,0,0) (0.0,0) 0,0,0) (0,0,0) Pui 7 . P ¥
2 (—0.1,0.42, (—0.1, (—0.1,0.42, (—0.1, ’
0.05) 0.4,0) —0.05) 0.4,0) SSW-PR
3 (0.2,0. 44, (0.2, 0.2, 0.2, ‘
—0.05) 0.42,0) 0.44,0.05) 0.42,0) ’
4 (—0.02,—0.35, (—0.02, (—0.02, (—0.02, ,
—0.05) —0.4.0) —0.4,0) —0.4,0)
5 0.1, 0.1, (0.1,—0.36, 0.1, °
—0.41,0) —0.41,0) —0.1) —0.41,0) 4.2.2
6 0, 0, 0, 0, 0~20s s 21 ~40s
—0.85,0) —0.9,0) —0.9,0) —0.9.0)
-
7 (0.08. (0. 08, (0. 08, (0.08. ° 2 ’
—0.9,0) —0.9,0) —0.85,0) —0.9,0) , 3
PR SSW-PR
(3 . 2/ . ’
1 PR ,SSW-PR
’
4 N °
> —m—SSW-PR
Q 4
t=0.25s t=0.5s t=0.75s t=1s Iﬂl
1 = 3
(0,0,0) (0,0,0) (0,0.05,0) (0,0,0) =4
® 2
2 (—0.1, (—0.1, (—0.1, (—0.1, =
0.47,0. 1 0.4.0 0.47,—0. 1) 0.4.0) 3 1
3 (0.2,0. 19, 0.2, 0.2, .2, 0 7 i
it [E] (s)
—0.1 0.42,0) 0.49,0.1) 0.42,0) 1 ® 2 2
1 (—0.02, (—0.02, (—0.02, (—0.02, 5
—0.3,—0.1 —0.4.0) —0.4,0) —0.4,0)
5 0.1, 0.1, 0.1.—0.3, 0.1,
—0.41,0) —0.41,0) —0.15) —0.41,0)
, WBAN
6 €, (0, (0, (0,
—0.8,0) —0.9,0) —0.9,0) —0.9.0) o
7 (0.08, (0.08, (0.08, (0.08, N N
—0.9,0) —0.9.0) —0.8,0) —0.9,0)
s
4) s 20 s o Cx
s o ( 285

« 263



2] . (1. [Jl. ,2015,13(1) :86-89
.2012,33(5) :47-51 [6] s s s [Jl.
(3] . . . 3G 22011,44(4) :45-47
[l .2015,3(10) :943-946 [7] , ) L.
[4] s s EPON ,2011,35(11) :21-24
[Jl. ,2011,32(7):20-23 [8] s s s
[5] , . McWiLL [J]. ,2014,47(1):129-132
( 263 ) nications (INFOCOM). Orlando, United States,2012:388-396
VS2012 [13] Quwaider M, Biswas S. Probabilistic routing in on-body sensor
, networks with postural disconnections[ C] // Proceedings of the
) 7th ACM International Symposium on Mobility Management
and Wireless Access. 2009:149-158
b 9
[14] Zhao W, Ammar M, Zegura E. A message ferrying approach for
data delivery in sparse mobile ad hoc networks[ C] // Proceeding
of ACM MobiHoc. 2004 :187-198
(1] D] [15] Tarig M, Ammar M, Zegura E. Message ferry route design for
5010 ' ’ sparse ad hoc networks with mobile nodes[ C] // Proceeding of
o , , ACM MobiHoc. 2006 :37-48
[2] Braem B,Latre B,Blondia C,et al. Analyzing and Improving Re-
o . . [16] Zhao W, Ammar M, Zegura E. Controlling the mobility of multi-
liability in Multi-Hop Body Sensor Networks[ ] ]. International
le data s ferries in a del lera k[ C -
Journal on Advances in Internet Technology ,2009,2(1):151-161 ple data transport ferries in a delay-tolerant network[ C] //'Pro
(3] D] ceeding of INFOCOM. 2005,:1407-1418
9014 [17] Grossglauser M, Tse D. Mobility increases the capacity of ad hoc
[4] Oliveira C,Makowiak M, Correia L. M. Challenges for Body Area wireless networks [J]. IEEE/ACM Transactions on Networ-
Networks Concerning Radio Aspects[ C]//11th European Wire- king,2002,10(4) :477-486
less Conference on Sustainable Wireless Technologies. 2011:1-5 [18] Vahdat, Becker D. Epidemic routing for partially connected ad
[5] de Silva N B, Yap K K, Motani M, et al. Link layer behavior of hoc networks[R]. CS-2000-06, Duke University, 2000
body area networks at 2. 4 ghz[ C]//15th Annual International [19] Jones E, Li L, Ward P. Practical routing in delay-tolerant net-
Conference on Mobile Computing and Networking. 2009 ; 241-252 works[ C] // Proceeding of the ACM SIGCOMM Workshop on
[6] Chebbo H, Abedi S, Lamahewa T A, et al. Reliable body area Delay-Tolerant Networking. 2005 :237-243
networks using relays; restricted tree topology[ C] // Interna- [20] Erramilli V, Crovella M, Chaintreau A, et al. Delegation for-
tional Conference on Computing, Networking and Communica— warding[ C] // Proceedings of the 9th ACM International Sympo-
tions (ICNC). 2012.:82-88 sium on Mobile Ad Hoc Networking and Computing (MobiHoc’
7] (D] 08 ). New York: ACM Press.2008:251-260
-2008 [21] Musolesi M, Hailes S, Mascolo C. Adaptive routing for intermit-
[8] Braem B, Latre B, Moerman T, et al. The wireless autonomous tently connected mobile ad hoc networks[ C] // Proceeding of the
spanning tree protocol for multihop wireless body area networks 6th IEEE International Symposium on World of Wireless Mobile
[C]//Proc of the Mobile and Ubiquitous Systems: Networking &- and Multimedia Networks. WoWMoM. 2005 : 183-189
Services,San Jose. 2006:1-8 r22] . .
[9] Braem L B, Moerman I, Blondia C, et al. A low-delay protocol
[Jl. .2010,31 (10):36-47
for multihop wireless body area networks[ C]// 2007 4th Annual ) ) o
[23] Jones E, Li L, Ward P. Practical routing in delay-tolerant net-
International Conference on Mobile and Ubiquitous Systems:
works[ C] // Proceeding of the ACM SIGCOMM Workshop on
Networking & Services. Philadelphia,PA,USA, 2007
. . Delay-Tolerant Networking. 2005:237-243
[10] Bahanfar S, Darougaran L, Kousha H,et al. Reliable Communi-
24 DJ. : s
cation in Wireless Body Sensor Network for Health Monitoring [24] (D]
[J]. International Journal of Computer Science Issues, 2011, 8 2006
(5).366-372 [25] [D]. ,2010
[11] Hassan S, Asadi B, Vejdanparast Y, et al. Improving Reliability [26] (D] : '
of Routing in Wireless Body Area Sensor Networks Using Ge- 2012
netic Algorithm[ C]//IEEE International Conference on Compu- [27] [DJ. ’
ter Science and Automation Engineering. 2011:590-593 2012
[12] Liang X,Li X,Shen Q,et al. Exploiting Prediction to Enable Se- [28] Lindgren A, Doria A, Schelén O. Probabilistic routing in inter-

cure and Reliable Routing in Wireless Body Area Networks[ C]//

The 31st IEEE International Conference on Computer Commu—

mittently connected networks[ J]. SIGMOBILE Mob. Comput.
Commun. Rev. ,2003,7(3):19-27

+ 285 -



