ST S 2 A AL I AP R SEH. 2026, 34(3)
|;|)-]JJ I-it'lﬁﬁ&l}-ﬁ 1z I, Computer Measurement & Control - 41

NEHS:1671 -4598(2026)03 - 0041 - 09 DOI:10. 16526/j. cnki. 11-4762/tp. 2026. 03. 006 hE 5 ES:TP391. 4 X EkARIRAD : A

Kt OMP &% T Z B EVIEER/N B iRigaie il 77
B % 4

(HZEBOl#GE AL ER, 75T 810000)

TR BEXT SR AU A8 585 Bl /N BB DR I [R] B O Bl BRI ML B B 7 AR BB SR . R AE B R BB L. B EUE
DK BE R O ) RBLE AT T s R T REA R P E RIS Retinex 5wk 00 [ MR 5 £ R . D/ B AR 5 A0 42 AR 416 55
Bk 15 s FIA] Faster R-CNN BEATHRRAE SR, 38 2 4 BRI AL 45 45 35 2 Jm B RRAE . RPN [0 2% A= Al 3 DX 33, I 482 8T
B R A OB HERH E X3, FREE Rol Pooling ZRIUFFAE [ & 5 ST itk OMP S35 3R/ HARFRAE . 51 AR S AH 5 4 F0
RERL M I AR AR e SRTHYESRAOR SRENE: 7E2 BEYD BAR Bk 515 B fl-& 307, 25 T FRAE 1) 5 RBLURE %
Faé/J\Eh, R FIMACREL& AL B AE R . T2 S i B 5 TR R S U ORI ST A LS8 BN Sl B AR BRI 5 A 4
R, BV IRRESM TSP Or EHERE . ZORS I UL E R R 2R BB, PR A SVM A E 2R, [ SR R AL
AR E BR G R, IR RIAMNEEAE . PRl G B M RIE L . BRI 2508, %07 1% 6 5 P00 it
PGS L B e RAE IR 8 1. 9, /N HARFRAE A IR 25 e /MEGE 3 0. 4% I TR SR IR, W T . Wi 4t
18 Fh/ B ARME B R R

KW PGP A ARG R s ik OMP 5535 Faster R-CNN; 18 g/ B A5

Enhancement Detection Method for Slow-Moving Small Targets with Multiple
Cameras Based on Improved OMP Algorithm

MA Hailin
(Department of Public Security, Qinghai Police Vocational College, Xining 810000, China)

Abstract: In the surveillance case videos, slow-moving small targets have the characteristics of motion blur, feature
loss, or deformation by prolonged exposure or camera shake, research on the reduced monitoring accuracy is conducted. By
combining the Gaussian filtering . median filtering, and Retinex algorithm, the denoising enhancement technique is used to
provide high-quality images for the feature extraction of small targets. The Faster R-CNN is adopted for their feature extrac-
tion, their local features are captured through convolution and pooling operations, the RPN network is used to generate can-
didate regions, and a new confidence formula is presented to accurately determine the regions, obtaining their feature vectors
through Rol Pooling. The improved orthogonal matching pursuit (OMP) algorithm is used to enhance the features of small
targets, and the local correlation and energy distribution as well as nonlinear transformation are introduced to improve the
enhancement effect and stability. In the association and information fusion for small targets with multiple cameras, based on
small targets with feature vector similarity, the weighted fusion is used to process the information, forming a complete mo-
tion trajectory. Based on the Kalman filtering and support vector machine, the results for tracking and detecting the slow-
moving small targets are output. By initializing state estimation and covariance matrix, the target is continuously tracked
through state prediction and observation updates, and then the support vector machine (SVM) is input to determine the cat-
egory. Meanwhile, the visualization technology is used to annotate and display the results, including the drawing external
rectangular boxes, annotating position and category information, displaying video frames, etc. Experimental results that
after applying this method, the maximum contrast value of video frame images reaches up to 1. 9, with a minimum error of
0.4 % for feature reconstruction with small targets, achieving a high detection accuracy and meeting application requirements
for the accurate and clear information of slow-moving small targets.

Keywords: multi-camera surveillance video; target enhanced detection; improved OMP algorithm; Faster R-CNN;

slow -moving small targets
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