ESRKE I HLP R R 4R Vol. 53 No. 4
2024 %7 H Journal of University of Electronic Science and Technology of China Jul. 2024

ETF i Chrip-Z TS HE
SR E X

RAUE" KKET, HEK, OB

(L P ERZERE MRS SE BEART MRS E AR LS, B 200050; 2. H EFR2EBE Y, JE3 100049)

TE MR B AT R R AE AR B Hrh, R AEAT T e E e diem il R T — A A T At Chrip-Z T4k
(CZT) ) SHEREAET ok, FREAE )T RAE T Fe otk it AN AR, 42F FFT FRsHE 5 3ATHRA AT, 3R
RESIEAAEHE, R TE 5 R A AR RSN E G miL R F], 428 CZT Bikxti X ) 64 84T 4mik, 428 @ik
J& IR TR KA KA £ A KA WA R R AG A ATIS B, BRI ARG, T AR, Z ka9 ARk aaft
128, RFGHEMEBMALE, BEABSFORRMEE. 8 FMCW F A /TMFE £, 3E T % Fikad 5 0 A 2R AL
TIA Hik.

KR SFAET; Chrip-Z £4#; CRLB; FMCW Fi&; RMSE

FESHES TNOILT WHERFRRERS A DOI  10.12178/1001-0548.2022332

High-Precision Frequency Estimation Algorithm Based on
Improved Chrip-Z Transformation

ZHU Yingjie"?, ZHANG Wuxiong", YI Huiyue', and XU Hui'
(1. Key Laboratory of Science and Technology on Micro-System, Shanghai Institute of Microsystem and Information Technology Chinese Academy of Sciences,

Shanghai 200050, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract In order to solve the influence of the fence effect on the frequency estimation accuracy and
improve the frequency estimation accuracy and anti-noise performance, a high-precision frequency estimation
algorithm based on Chrip-Z Transformation (CZT) is proposed. The process of frequency estimation is divided into
two processes, coarse estimation and fine estimation. The FFT algorithm is applied to analyze the signal in the
frequency domain to obtain the rough estimation value of the signal frequency. Based on the rough estimation
value of the signal frequency, the frequency refinement interval is determined. The frequency spectrum in this
interval is refined, the frequency estimation value is corrected by using the amplitude of the maximum spectral line
of the refined spectrum and its left and right spectral lines to obtain the accurate frequency estimation value.
Simulations show that the proposed algorithm can obtain high-precision frequency estimates with a lower number
of refinement points, and has better anti-noise performance. The range measurement experiment using FMCW
radar verifies that the practical application effect of the proposed algorithms is better than the existing algorithm.
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