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Statistical Characteristics of Body Area Communication Channel Based on
Quasi—electrostatic Field and System Performance Simulation

XIE Yu, HUANG Zhonghua, LI Yinlin, CUI Zhanzhong

School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China

Abstract Body area communication based on quasi—electrostatic field is a new technology to implement the inter—connection between
personal pocket electronic devices. The effect of body movement on performance of body area communication system was studied. Channel
gains on body standing, making time, and running were measured in experiments. Based on the experiments” data, the cumulative
distribution function of channel gain was acquired and compared with several general statistics distribution. Channel gain obeyed normal
distribution. Parameters were estimated using maximum likelihood method. The mean, standard deviation and confidence interval were
acquired. Then, channel statistical and simulation model has been established to analyze the system performance. Within the environment
of Gaussian white noise, the effect of body movement on system performance of amplitude shift keying modulation was simulated. The
general methods of body area communication channel modeling and simulation were given. Results show that Bit Error Rate (BER)
increased slightly with fierce degree of body movement.
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Table 1 Distribution parameter estimation and its confidence interval
w w95% o 095%
1 -53.01 [-53.02 -52.99] 0.1019 [0.0960 0.1087]
2 -53.29 [-53.35 -53.23] 0.6237 [0.5872 0.6649]
3 -54.19 [-54.27 -54.11] 0.8628 [0.8124 0.9199]
4 —45.69 [-45.70 -45.68] 0.0962 [0.0906 0.1025]
5 —45.47 [-45.53 -45.41] 0.6479 [0.6101 0.6908]
6 -43.98 [-44.07 -43.90] 0.9948 [0.9367 1.0606]
7 -51.00 [-51.01 =50.99] 0.0998 [0.0940 0.1064]
8 -53.08 [-53.14 -53.03] 0.6478 [0.6099 0.6906]
9 -51.13 [-51.22 -51.02] 1.1072 [1.0426 1.1804]
2
2.1 F(1)= Jin(f, DX (Nedf (6)
x(1)=A (t)cos[2mfyt+d (1)] (3) T (1) H 1)
, Jo 0 X(f)= j X (1)e P dy (7)
, (3)
2(t)=Re {4 ())e0e ™ | 4) H D
Jx(1) x(1) o x(1)=A (1), H(t), (6)
x()=Relz(ye ™) (5) F()=H (1)z (1)=a(t)e* % (1) (8)
(5) . H()=a(1)e*” , a(t) e(t)
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communication channel
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Fig. 6 System simulation performance of body area
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