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[ Abstract] Widely used in the field of indoor positioning , the Ultra-WideBand (UWB ) wireless communication technology
can identify the Non-Line of Sight (NLOS) channel in the multi-path channel, helping in removing non-ideal factors and
improving positioning accuracy.Based on the OFDM-UWB system, this paper proposes a LOS/NLOS channel recognition
method. The method employs a Convolutional Neural Network (CNN) to train the estimated time-frequency images of
channel impulse responses, transforming the channel recognition problem into an image recognition problem.In addition, the
influence of time-frequency processing parameters on the recognition results is analyzed.The simulation results show that the
recognition rate of this method increases with. the bit signal-to-noise ratio(EbNO) of the communication system, and is stable
at 90% when EbNO increases to 20 dB.At.the same time, the method provides 10% performance improvement compared with
the traditional channel recognition method based on Support Vector Machine(SVM ).
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Table 1 IEEE 802.15.3a UWB channel parameters

ViES A/ns Mas  I'/ns y/ms  5/dB 5/dB  5/dB

CM1 . 0.023 3 2.5 7.1 43 33941 33941 3
CM2 04000 0.5 55 6.7 33941 33941 3
CM3  0.066 7 2.1 14.0 7.9 33941 3.3941 3
CM4~ 0.0667 2.1 24.0 120 33941 33941 3
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Fig.1- Impulse responses under CM1~CM4 channel environments
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Fig.4 Impulse responses estimated by the channel

STET #§ — 4k (4 hy o 5% H O8 — 48 i B, X
A F T E E B R B . B Y STFT K ik
S

S= i hy s (m)w(m—n)e " (4)

m=—ow

Horb ,wlm=—n) KRG R, n KRB . FERHEH 2



F4a1E ETM +

TEHR T A TR ML M5 A OFDM-UWB G A M 15 165

BRI KK s BUR Oy 22 B, X g — BB B AR 4, oR
H A% B R 0 SR L DT SR Ay B IR . O e
e B 55 7 P9 ECHE (4 DI AR AR P B A L I
thH & K/NSH0R Noverlap.

Hamming % A8 9% 7 %4k /)N 33 3% ik 52 [n] 2, 78 3¢

(a)CM1

(c)CM3

PO Hamming % B84, WK (5) 7

‘) »
n—1

Hor 0<k<n—1. 2 STFT 4bH i 53 A [F {58 T it
AN S s o

(b)CM2

(d)CM4

w(k)=0.54 - 0.46005(21:

5 STFT &35 Y158 £ T i i ne R
Fig.5 Impulse responses estimated by the channel after- STFT processing

TE STFT 4b B #2 o , AN WY 8 K n DL S 2 8K
Noverlap 23 fff B 8 09 55 BF 5 & A ol 48, 3 SRR
FRAE A B 22 5. AR SCHE Z2 ok p O R e b 0k
B K E n k8 i) Hamming % , ¥ = L Noverlap %
BN,

f£ OFDM J7 % 1 UWB & 4t , A A 19 L 515
M L (EbNO) T {57 38 Al 1 0 ME B PR L S B 2 P2 3 .
U7 FLAE fi = AR STFT Z 80T & T AN [A] 19 EbNO {8
A7 .

4 FESERSH

A STFT Z40F |, AL 6] 25 4 45 72 pf
25 4 () R AN 3R 2 BT Oz 4 i o EbNO
30 dB. EUHE WoR SRR AR B 1) S B n AN
Noverlap , # [7] 25 ¥4 #f Z8 P45 T 1) 15 18 5 51 2 5L 3R
AR . il OR[A B K n Ml Noverlap 25 fiff
STFT 1% 45 5 HA N [R) 1) B 35 fd B B B 0t 50 A Br
BE W0 E R B P g8, JE Ik R B AR AR S AR AT R . [
Jid % STET W B 8] 43 B 2 e, (o FH < o0 D0 40 5 43 %
R o IR B v R E S L o PR e Y
{5 B.at £ 7>, Noverlap 17 76 20 3% T 13X M 14 26 80
N fEAHRIA B K n B, 5 R, W STFT (1 B
WL At S T i, 485 R e

R2ZSTFTSH T HRBENEMIAR E
Table 2] Recognition rate of CNN under
different STFT parameters

N T ol 22 T 45 45 4 T IR R /%

n Noverlap

2clf 2c2f 3clf 3c2f
30 20 299479 354167  30.0781  29.0365
25 20 62.7604  63.776 0 61.9219  54.9479
15 10 643229 604167  63.2812  67.4479
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