T
[

LR-WPANOIM SE3/T|E 98 55 Mgy L1z

= 2010-47TC-6-2

LR-WPANOIH 353518 9% 54 4498 dudz

( The Dynamic Channel Allocation Algorithm for Collision Avoidance in

LR-WPAN)
ARSI AFL,FEFE, AL

( Jeong-Seob Lim, Wan-Oh Yoon, Jang-Won Seo, Han-Lim Choi, and Sang-Bang Choi )

e <«

B wEs W XY Angr] d8 Fead-Ed gz 749 2UHY vEYIE 43 F¢ 2Edye] IFE
o IEEE 80215471 ol8jd A4 dE43d 84 99¢ v A3 FaAgdM e ey FFeg st dolgle) A$A
do] dojA =, HlolHE golnd 7hsAe] ¥4 B =FJdAE LR-WPANOA AdS T8o2 @33l Ad AH4ES
Foln, HojH & HFELS Tols ¢mIEFL ALY 2 =FdAE At gndEd A5HsE 39 EEE
8021549 JElB 7R E G A d4std 4PAk 48 848 Fe2H-Ed Fd9 RUEHY HEHAE A48
3, Eg¥e] AEde A9 A 1§ Adda 2Ase Egue B0 2849 2g¥o €84E DCAY $4%
A5S BYh Edgo] 71 HL Agd g A¥elA IEEE 802.154F HA Y JelBZde]l 1440msE 238t 90.3%
o dloJg A4 AFES Holx, DCAE 118mse} HEE F7L #1510 89%9) dlol8] A¢ 4FES Byt

s oE=

Abstract

In the cluster-tree network which covers wide area network and has many nodes for monitoring purpose traffic is
concentrated around the sink. There are long transmit delay and high data loss due to the intensive traffic when IEEE
802.154 is adapted to the cluster-tree network. In this paper we propose Dynamic Channel Allocation algorithm which
dynamically allocates channels to increase the channel usage and the transmission success rate, To evaluate the
performance of DCA, we assumed the monitoring network that consists of a cluster-tree in which sensing data is
transmitted to the sink. Analysis uses the traffic data which is generated around the sink. As a result, DCA is superior
when much traffic is generated. During the experiment assuming the least amount of traffic, IEEE 802154, has the
minimum length of active period and 90% data transmission success rate. However DCA maintains 11.8ms of active period
length and results in 989% data transmission success rate.
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RTSCollisionCheck({
i#(RTS_CRC_Error)then
RTSCollisionCrt = RTSCollisionCnt + 1
CollisionCnt = CollisionCnt + 1
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else
CollisionCnt = 0
NoCollisionCnt = NoCollisionCnt + 1
endif
}
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Fig. 9. Algorithm to dynamically adiusts the length of
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Dynamic_CAPLength(CollisionCnt, NoCollisionCnt,
BaseCAP, FinalCAP, ChildNum){
if ( CollisionCnt > 2 ) then
BaseCAP = BaseCAP + 1
CollisionCnt=0
if BaseCAP > ChildNum#3 then
BaseCAP = ChildNum*3
endif
endif
if ( NoCollisionCnt > 2 ) then
BaseCAP = BaseCAP - 1
NoCollisionCnt=0
if ( BaseCAP < 8 ) then
BaseCAP = 8
endif
endif
FinalCAP=BaseCAP + ( 4*RTSCollision )
RTSCollisionCnt=0 }
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Fig. 13. Algorithm to dynamically adjusts the length of
CAP,
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Table 1. Packet length which is used for experiment.
SYNC | RTS | Beacon | Data | Ack
Length 14 14 16+3*n | 120 11
Slot 2 2 | variable | 12 2
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Table 2. Electronic features of CC2420.
RX TX | IDLE | SLEEP
Current(mA) 197 174 0.426 0.020
Power(mW) 346 | 3132 | 077 0.036
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Fig. 15 The sink node used in experiment and 1 hop
from the sink.
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