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Research on Bidirectional Mobile Cross-Technology Communication
Method Between WiFi and ZigBee
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Abstract: The exponential increase of IoT devices has accelerated the process of interconnecting heterogeneous wire-
less devices, and the cross-technology communication (CTC) technique enables wireless devices to operate in the same
band and use different underlying protocols to connect directly without gateways. Nevertheless, systematic research on the
two-way CTC of heterogeneous mobile devices is still lacking. This paper proposes MobiCTC, a CTC scheme based on en-
ergy sensing that supports bidirectional CTC between mobile WiFi and ZigBee devices. In the WiFi-to-ZigBee direction,
the scheme uses RSSI as the decoding information and an energy-level mapping scheme to achieve information decoding.
In the ZigBee to WiFi direction, the scheme adopts CSI as the decoding information, fully exploits CSI’s amplitude and
phase information and uses a machine learning method for decoding. Finally, this paper designs and implements MobiCTC
using the TelosB node and USRP X310 platform, as well as experimental verification. The experimental results show that in
the mobile state, the WiFi to ZigBee communication throughput is 139.535 bps, which is 1.82 times higher than WiZig, and
the symbol error rate is 0.016, which is basically the same as WiZig; the ZigBee to WiFi communication throughput is 250
bps, which is 15.7% higher than FreeBee, and the symbol error rate is 0.0516, which is a decrease of 23.21% compared to
ZigFi.
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