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Target Location Algorithm of Continuous Wave Through Wall Radar
Based on Extended Bezier Fitting Model

DING Yipeng GAO Shanliushui  GUO Xuebin SHE Yanlong
(School of Physics and Electronics, Central South University, Changsha, Hunan 410083, China)

Abstract: In this paper, a target localization algorithm based on improved Hough transform frequency fitting technology is
proposed. By dynamically adjusting two shape parameters, the adaptive extended Bezier frequency fitting model is
constructed. The echo signal is demodulated by the fitting curve to complete the separation of multiple target components,
and the target motion trajectory is synthesized by combining Doppler processing method to realize the real-time target
positioning and tracking. In order to solve the problem of large computation of multi-dimensional parameter search in the
process of fitting model construction, according to the relatively independent characteristics of two parameters, linear
search is used to replace the traditional multi-dimensional search, which greatly reduces the computational complexity and
optimizes the real-time performance of target detection. The simulation and experimental results show that the algorithm
can effectively suppress the frequency ambiguity in the multi-body target tracking and positioning scene, and further
improve the applicability when the target trajectory is complex and changeable.
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Fig. 1 Structure of radar antenna array
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Fig. 2 Flow chart of Doppler through wall radar positioning

algorithm based on Hough transform of extended Bezier model
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SENAG AL 5 0. 4 m; SEGE MR L, 45
Ak kG B4 55 0. 10 Hz, 2 B A5 58 O K B P
FIHR 5 0. 39 m; 5 IS B0 4 i U1 FE IR AR R 1) 8 e
AR AR L, ORAG TS FE 3455 0. 03 Hz, 2 Hirw
EAME BT 0.22 mo AT LLFE Y, BT ol
Hough AR R 05 AR 1 H A e A 2k B R &
B EEPERE

#2  STFT ZRMERIAY | YRz it DI FEJRBRL | — Y™ i DL 28 /R R S VR IR 2E X L

Tab. 2  Algorithm error comparison of STFT, linear model, quadratic classical Bezier model and quadratic extended Bezier model

H TG M S

BT ZRMIFERER JETYRIER(AZS

¥ iR STET " o g
Fih 7 AL Ht (ESHOMERAZS  BOBAE R AR
BER 1% 0.21 Hz 0.15 Hz 0.06 Hz 0.05 Hz
HEr 1N 0.25m 0.37 m 0.12m 0.09 m
bR 2 450% 0.52 Hz 0.12 Hz 0.07 Hz 0.03 Hz
AR 2 5 i 0.68 m 0.54 m 0.45m 0.04 m
. pulse — Doppler radar processing based on FPGA for
5 &g

ARSCHE T —Fh BT 2 Hough A8 WS R 40U &
FOR B H AR A7 55, R AL T 97 e DL ZE /- B ALY
Hough A543 32 400G RN 22 H A i {57 B (1) 41 58 45
BT DX S AT R B AR AL T S a5 AR RSOk
P 3 4™ J D1 ZE /K M 2, 3 HARHE 5 4> 2 84 2 [a] A X
ML B IR R B R R 2R R D&
PRIRE PRS2 85, I HIAEL G i it e g ] 1m0 98 155 56 A
XA Hbp o B8 Fah & 2% B 3ok &
1 H bRiz h L, SEEN AR SEE AL, B4
R Z IR B AR P T AR H b 23
Ay 5l TR TR L T AR BRSO R, R AR AN TN
I AL TR G i e PR R R 28 L% D1 ZE /R A
AACHb A R T A e P R M RS X B M
SRR, g — A T B bnis sh il i e 2 A8 i
B3 M, B AR s 1 5 I A
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