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Multiple input single output magnetic induction through-the-earth

communication for emergency rescue

WANG Yanfen', WANG Liang', SUN Yanjing'?, ZHANG Liang', XU Hua®, PAN Dongyue'
(1.School of Information and Control Engineering, China University of Mining and Technology,
Xuzhou 221116, China; 2.School of Communication and Information Engineering, Xian University of
Science and Technology, Xian 710054, China; 3.School of New Energy and Electrical Engineering,
Yancheng Teachers University, Yancheng 224007, China)

Abstract: In order to improve transmission performance and increase transmission distance of magnetic
induction through-the-earth communication system, multiple input single output ( MISO) magnetic
induction through-the-earth communication system was studied. A MISO model was established and KCL
equations were built according to Kirchhoff law, so as to get transmitting and receiving power. Path loss of
MISO magnetic induction through-the-earth communication system was analyzed. Magnetic induction
density of MISO model was researched and signal transmission characteristics of MISO magnetic induction
through-the-earth communication system were obtained. The results show that: When transmitting coils
have the same current, path loss of MISO model is significantly lower than that of single input single

output (SISO) model. The more transmitting coils there are, the smaller the path loss will be. When
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transmitting power is the same, receiving power is proportional to the number of transmitting coils, and
magnetic induction density at receiving end increases with the number of transmitting coils increases. The

MISO model can effectively increase transmission distance of magnetic induction through-the-earth

communication system. When all transmitting coils have the same current, transmission distance of

MISQO,, ,, model is about 1.11 times than that of the SISO model, and the transmission distance of
MISO¢; ,, model is about 1.26 times than that of the SISO model.

Key words: mine communication; emergency rescue; through-the-earth communication; magnetic

induction through-the-earth communication; MISO model; magnetic induction density; path loss;

transmission distance
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Fig. 1 Channel model of magnetic induction

through-the-earth communication system
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