Journal of Antennas R&kZ23R, 2015, 4(4), 25-33 Hans X
Published Online December 2015 in Hans. http://www.hanspub.org/journal/ja
http://dx.doi.org/10.12677/ja.2015.44004

The Wireless Channel “Fingerprint” Feature
Modeling Based on MATLAB Software

Rengkang Wu, Lin Jing, Xiaozheng Shen

School of Statistics and Mathematics, Yunnan University of Finance and Economics, Kunming Yunnan
Email: wurengkang@163.com, jinglinschnu@126.com, 1528435114@qg.com

Received: Mar. Sth, 2016; accepted: Mar. 23'd, 2016; published: Mar. 30“’, 2016

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

OMOM R openceess

Abstract

According to the wireless channel characteristics of the mobile communication, this paper took it
into comprehensive analysis, using the MATLAB software to solve the channel parameters of the
discrete linear system and filter parameters as the main feature for wireless channel. Then the
multipath time delay spreading, angle spreading and Doppler spreading as the important charac-
teristic indexes were extracted. Therefore, this article extracted the channel coefficients of the
wireless channel, multipath time delay spreading (coherence bandwidth), Doppler spreading
(coherent time) and angle spreading (coherence distance) from four dimensions of channel, time,
frequency, and space of discrete linear time variable systems. These four indicators can depict the
“fingerprint” feature of the wireless channel completely and show the actual physical signific-
ance.
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Table 1. Resulting data of the three scenes delay spread

=1L SNSRI REREE

I 3EY" Wi W= hR=
testl 17.2447 24.1175 20.1963
test2 18.2713 21.6951 22.1784
test3 18.263 22.1822 21.004
test4 19.0694 18.0396 19.048
test5 18.8093 18.3907 19.3076
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Table 2. Doppler coefficient table of the three scenes
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ZEHAKN Y — Y~ Y=
testl —0.0008 0.0024 —0.0054
test2 —0.0002 0.0014 —0.0051
test3 -0.0027 -0.0019 -0.0152
test4 0.0009 0.0039 —0.0080
test5 —0.0013 0.0007 —0.0039
Table 3. The calculation results of the angle spread
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FIEEY J& Y — Y= W=
testl 0.3937 0.0024 0.2484
test2 0.3814 0.0014 0.2177
test3 0.4134 -0.0019 0.2544
test4 0.3587 0.0039 0.2817
test5 0.4236 0.0007 0.2825
Table 4. The table of the finger channel
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Figure 1. Feature map of the scene one
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Figure 2. Feature map of the scene two
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Figure 3. Feature map of the scene three
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Matlab #7747

function [timeexpend4.dopplerexpend4,angleexpend4 |=feature4(ChannellR)

timeexpend4=zeros(17700,1);

dopplerexpend4=zeros(17700,1);

angleexpend4=zeros(17700,1);

for 1=1:17700

a=ChannellR(i,:);

[timeexpend,dopplerexpend,angleexpend |=feature(a);
timeexpend4(i,:)=timeexpend;
dopplerexpend4(i,-)=dopplerexpend,
angleexpend4(i,:)=angleexpend;

end

end

function [timeexpend,dopplerexpend,angleexpend]=feature(a)

b=real(a);

c=imag(a);

mo=sqrt(b."2+c."2);

hunderd=[1:100]';

hunderd2=hunderd.”2;

tao=(mo*hunderd)/sum(mo);

tao2=(mo*hunderd2)/sum(mo);

timeexpend=sqrt(tao2-tao”?2);
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