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Abstract  Wireless sensor networks will suffer severe performance degradation in communication
reliability and throughput when interfered by co-located Wifi devices. When multiple sensor net-
works with different priority are interfered by Wifi devices, it is of great significance to allocate
channels according to their priority as well as take into consideration the overall communication
reliability and throughput. To address this problem, a channel allocation scheme to mitigate Wifi
interference, called EasiCAP (Channel Allocation for wireless sensor networks with Priority), is
presented. The scheme employs an external interference model, which is based on interference
signal strength and activity ratio, to measure Wifi interference in each channel of sensor net-
works. In addition, a receiver-centric interference model is used to gauge internal interference
amongst different sensor networks. Based on the measurements of external interference and inter-

nal interference, each sensor network independently selects its working channel in real time via a
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localized greedy algorithm in order to assign channels according to priority and also reduce the

overall interference of all sensor networks as much as possible. Then, the sensor network per-

forms one of the three operations, i. e., channel keeping, channel swapping, and channel pre-

empting, based on the channel selection decision. Testbed experiments and simulations are con-

ducted to verify the effectiveness of the proposed scheme. The experimental results demonstrate

that EasiCAP can provide differentiated communication reliability and throughput corresponding

to the network priority. Also, it has higher average communication reliability and throughput

than existing schemes. Furthermore, it does not introduce significant overhead.
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Background

Recent years have witnessed a proliferation of wireless
sensor networks (WSN) in a wide range of areas. The physi-
cal layer of WSN is compliant to the IEEE 802. 15. 4 stand-
ard. Thus, when WSNs are deployed in indoor settings, they
have to compete for the unlicensed 2. 4 GHz ISM band with
the widely deployed wireless local area networks ( Wifi)
which are compliant to the IEEE 802. 11 standard. Such co-
existence of WSN and Wifi results in cross-technology inter-
ference, leading to a severe loss of reliability and throughput
of WSN. Therefore, mitigation of Wifi interference on WSN
is a critical issue for wide adoption of indoor WSN, and be-
comes a hot topic currently. On this topic, channel assign-
ment for WSN is a fundamental problem.

However, as far as we know, existing studies do not
consider the problem of channel assignment for multiple
WSNs with different priority interfered by co-located Wifi.
This problem is unavoidable when multiple WSNs are de-
ployed in the same building, since these WSNs have to share
channels which have different channel quality due to Wifi in-
terference.

The main contribution of this paper is the analysis of
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Wifi interference with WSN through extensive experimental
measurements. Then, based on the analysis, we present an
external interference model to measure Wifi interference; al-
so, we introduce an internal interference model to measure
interference between WSNs. In addition, we propose a
greedy channel allocation algorithm to assign channels for
WSNs in order to provide differentiated communication relia-
bility and throughput according to their priority and preserve
overall communication reliability and throughput.

The team of the authors of this paper has conducted re-
searches in the direction of interference issues in WSN from
2006. The team has finished some creative works on interfer-
ence of timeliness obstacles, interference-aware link quality
measurement, interference-aware topology control, and also
published several papers in this direction. This work is sup-
ported by the National Basic Research Program of China (973
program) under Grant No. 2011CB302803, the National Nat-
ural Science Foundation of China under Grant No. 61100180,
the National S&T Major Project of China under Grant
No. 2010ZX03006-003-02.



