H36E 95 HL T 5 AR 2 4R Vol.36  No.5
- 188 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2022 4£ 5 H

DOLI: 10. 13382/j. jemi. B2104610

MR A EMNFREMATEREFEE"

AR RERY HEHT HAEF LER R
(LA RS UE R TR 1 75002152, T AL AR IK R CURBHE RGN A 52505 11 750021)

B A RARBOECE BRI 52 5 2 218 SO6A T, SR (5 515 e LU R BRI 20 A0 1) B, AR O ik [ E 5 B
FRIFHIEE B2 T HOGT IRER I 5 (0 el vl A8 A AR 2K 2 B Dk Bk . R0 AE Tl AR A R B0 B — A5 5, it
AR B S ) B AT R TR 22, XA s 1817 50 9 SO T A BRI S SR AL vl AR A AL R 8, I BIR e R TR SR /R 2 Rk bk
T A5 1 E (Y TR 3R T RIS SRS A B IEAE T, X TR E I A MG S B A R IR BOROR . ALK
SHOETE BEAFRATMF S W IRE, 5 AL 3 Fh-R/R S 3 B LA L, 75 0= KRR B G R A SR 2, 43 3k
&7 53% .25%F1 3% , (5 S EM L R TS 7 5.5 4.4 1 3.4 dB, 16A = K KRBT E R B SR 22, 0 WK T
57% 26%F 4% , [0 A5 5 (S M LA 4R T 4.9 3.7 F1 2.5 dB, ZEIEABIRE T R IAROE Rk 1Y 50K | i HL
NI BRSO SN FIBOG TR IR A R G S I R T — R s B

KRR RRS RN WORE R RAEEG THERE

FE K S TN9SS. 98 XERFRIRES . A EXREFERS LKL, 510.20

Improved variable weighted Kalman filter algorithm for lidar denoising
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Abstract : In order to solve the problem that atmospheric lidar detection is easily interfered by noise and the signal-to-noise ratio ( SNR)
of distant signals drops rapidly, according to the long sequence characteristics of the lidar detection, an improved variable weighted
Kalman filter method for lidar detection is proposed. A constant term is added to the variable weighted coefficient in the algorithm.
Therefore, the changing weighted coefficient can be provided for the long sequence measurements values at different time in the improved
variable weighted Kalman filter algorithm. The correction effect of the new measurement is enhanced and the influence of the old
measurement on the optimal estimation is reduced in this algorithm. The algorithm is verified by the actual atmospheric lidar
measurements in different weathers. Compared with the other three Kalman filtering algorithms, under cloudy weather, the SNR of lidar
detections are improved by nearly 4.9, 3.7 and 2.5 dB, respectively. The inversion error of aerosol extinction coefficient is reduced by
57% , 26% and 4% respectively. In cloudless day, the signal to noise ratio of lidar echo signals are improved by nearly 5.5, 4.4 and
3.4 dB respectively. The inversion error of aerosol extinction coefficient is reduced by 53%, 25% and 3% respectively. The inversion
accuracy of atmospheric aerosol optical properties are improved using this algorithm. An effective method for fine detection of aerosol
microphysical parameters and practical application of lidar is provided.
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Fig. 1 Kalman filter algorithm update process diagram
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