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Abstract: Hidden node problem is an important factor in performance degradation of IEEE 802.15.4 protocol. This paper presents a
resolution strategy of hidden collision based on collision indication and grouping. The new strategy, named Hidden Node Collision
Detection and Avoidance Strategy (HNCDAS), uses grouping method to divide the CFP of IEEE 802.15.4 protocol into several equal slot
cycles and extract the hidden node address information from some damaged frame caused by the hidden conflict. The strategy
dynamically adjusts nodes to different competition groups based on currently obtained hidden relationship. The nodes within competitive
groups still competitively send messages in accordance with the binary back method in the same period, while different competitive
groups send messages in different time slots. As a result, the strategy completely solves the hidden conflict problem. Compared with other
hidden node collision resolution strategies, HNCDAS has certain advantages such as less overhead and dynamic adjustment capability.
The convergence of the strategy and the maximum time of resolution strategies are also demonstrated in theory. Experimental results show
that HNCDAS can significantly improve data transmission rate, throughput and energy efficiency.
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Fig.5 Dynamically adjusting of nodes
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Fig.6 Results after adjustment node running
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Fig.7 Results after node adjusting again
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Fig.8 Results of node merging
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Fig.9 Results of node grouping
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Fig.10 Results of node moving
K10 Tfa)

FER BN SE R, 1 0 2 5 0 VAAER — AN SE 21 1 AH0S | 3 80 1 5795 00 2 4 RERE e ok 2R, SR A (]
—SE AR RO Bt o T B R B AR 2 LS DU R ORI I L el D
(1) TR0 2 MR BERSC R A ALAVEE I 5 AN AR 3 & r ALK Y 00 2 R AE —ASFT AL
(2) L 5 AN MR SCHR[A6] AR B, — A5 5 0 ] Fil e 2 AT B ARG AR AL, vl BUAIIRT 9 5 2 AR ) 1
s JUPHE B 5C 28 2 R 51 s 2 A SR PR BRUR 5% 2R o3k i, TR T 4% IR B A SR HE AT T
Bl 11 241 R S s UL KR & 47 R.

@ 9:={1,2} —

9={3} M5 BT A
9:={2,4,5} 1 1 2345
2 1 13
@ @ 3 2 1245
. 4 3 13
5 3 13

S
o

Fig.11 Final steady state
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Fig.12 The scene of simulation nodes
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