5550 B 11 M T % IR Vol.50 No.11
2021 4F 11 H ACTA PHOTONICA SINICA November 2021

5] A% 20 HE Wei, AN Bowen, PAN Shengda. Infrared Small Target Detection Method Based on LLow Rank Model with Local
Contrast Prior[ J]. Acta Photonica Sinica, 2021, 50(11):1110002

fuf 80,2215 S0, W ETR L R ERO6E FEBE e T BE TR AR AR AL A L A0/ H AR AG I 5 1 [T ] 06 7441, 2021, 50(11) : 1110002

Jay w0} HEJE e B T Jk AR RR A B AU 21410/ H A5
fori 5 vk

AT 4, 21 S, % PR A
(BRI R 5 B TR0, B 201306)

W B ATMALIDBFENEREHELLFFAG D B REG P, KLRET —H A
AT E L AR EAE A AR SO LN BAREN TR, BARARGE 2 &M B E
—%:/%PfREXE]#TﬁU%EQIJEJ;ﬁﬁ%‘kuo RIGAEFIRBA B ERZELHRT , S AFE 93K FAHE
RiTEH M A, SFE %I)\ﬁm}xﬂwﬂzza%ﬁﬁll R —FIHFFRRHERLE, RE6,%08
AT RGOS BRI B RT —AREEGHEEEIRS SNPGRS T @ RTEFINZFP A
K, ZHEAW,ERRGALT R T, AL F & etk TIA LA o sh 0 B ARKm 5 %

X DB ARAEN T E LR E IR T e BRI E AR RSB R I RS R
By @mRT ik

FES2ES:TP391.9 SCERFRIAAD : A doi:10.3788/gzxb20215011.1110002

Infrared Small Target Detection Method Based on Low Rank Model
with Local Contrast Prior

HE Wei, AN Bowen, PAN Shengda
(College of Information Engineering, Shanghai Maritime University, Shanghai 201306, China)

Abstract: In order to solve the problem that infrared small target detection algorithm is easy to detect
falsely at the edge and inflection point of complex background, an infrared small target detection algorithm
based on the fusion of local contrast and non—local low-rank tensor model is proposed in this paper. First,
Double window local contrast measure algorithm is used to extract the local prior information of target and
background. Then, under the constraints of local prior information obtained, the standard IPT model was
reconstructed, and weighted tensor nuclear norm minimization was introduced to suppress the background
and improve the iteration efficiency. Finally, the separation problem of target and background is
transformed into a tensor robust principle component analysis problem, and alternating direction method of
multipliers is used to solve this problem. Experimental results show that the performance of the proposed
method is better than the existing typical infrared small target detection methods under different complex
backgrounds.
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Fig.2 The local prior information of different algorithms and the corresponding 3D figure
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Algorithm1 ADMM solver to the proposed model

Input:D, Wy, p°, A= 0.7/ max (1, n,)*n,,e=10""
Initialization: B =T ="' =0, W, =1, W' =W, OW,_, ' =3X10 %, o=11,c=1,£=0
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6.Check the convergence conditions: .
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7.Updatek: b=k + 1
end while
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Table 2 BSF and SCRG of six different scenes

Method BSF SCRG
G1 G2 G3 G4 G5 G6 G1 G2 G3 G4 G5 G6
Top—Hat  5.483  8.229 3482 3475 1.476 5.872  29.455 4502 12.069 12.803 11.867 19.946
LCM 2.089 1.736 1.046 1.249  0.747 1.158  29.01  8.207 5.260 5.174  6.126  2.835
NLCM 225.28 14.884  6.283 19.281 1.891 13.982 inf 347.32  1001.5 12385 138.08 88.916
1PI 41.413 53.566 11.783 10.517 inf 30.339  121.28 1134.8 inf 380.77 inf inf
RIPT 27.603  640.67  7.100 54.572  7.069  62.249 inf inf 87.42 inf 43.252 inf
PSTNN 25325 944.72 11.072 17.400 17.489 37.012 inf inf inf inf inf inf
Our inf inf 90.633 inf 36.475 inf inf inf inf inf inf inf

R T U8 UE AL B S M AR SR BN 2.6 GHz B 3R IR G 45 17-9750H Ab B8 AN A7 8 GB A HL
oG 1 SR 3 £, M S MATLAB R2019a. M1 5 A BT 51 1~6 g5 B i 10 5k B L SR R iz
TR Gt B A S A AL B 10 5K 1B R BT FH R ) 64 S S (AR Ry as A7 i T 25 21 0 D3R 3R 45 SR T, AR SC
5 ) 2 MR G T R 2R TP, RIPT I 5 A5 8] T R0 A4 . B WA I W, TR R, T L7
WA B R G M50 G2  PSTNN Bk B B b (g se b dE o (H2 244 2% 15 = B W 8 & A3 A
AR SC T4 H B R A i RN 25 AR B R S L R

3 THEENEEIRMEIEE (BA:s)

Table 3 Computation cost comparison of seven methods(unit: s)

Group Resolution Top—Hat LCM NLCM IPI RIPT PSTNN Our
G1 267X265 0.072 6 0.013 6 0.194 9 6.306 9 0.664 5 0.2017 0.159 6
G2 327X 404 0.006 0 0.063 1 0.362 6 27.996 6 0.9737 0.1215 0.3458
G3 128 X160 0.0051 0.024 0.0659 0.862 8 0.132 9 0.052 7 0.046 7
G4 480720 0.009 1 0.1455 0.982 3 448.6317 2.963 3 1.3070 0.552 5
G5 133170 0.0050 0.0377 0.066 3 0.779 2 0.1332 0.113 1 0.082 1
G6 171X 256 0.002 4 0.0137 0.122 2 3.130 2 0.317 1 0.1831 0.138 2

B, o T RERE B LIS BT A7 8k 5/ H AR A PR RE >R ROC 245 B — TR 46 A, 0 45 53

TEHEAT VAR BARGE AN 5] 5 7R o ROC 2k J2 5 746 0 B 3 1 0 8 MG 3 1y e it 2, & DL B sz i 5y
DA B | HE A O A8 A B 2 o T 2 it e DT B0 A T BB T e R A AR D PR e Gy ol P S5 (d) R
e R AR H A RN 00T RIPT Sk iR PR RE 2 T & o sk, 1581 5Ca), (o), (d), (e) FIIEL 5
(b)Xf LAl 0, PSTNN LR R G A A U R R A S S 9 S B LT, BA K2R e . m
fil G DWLCM Je 86 5 B B0 A SCR LA e 7 T4 3] 1 B R Aok o L2800 & L AT B A 6 Fh A ] B9 58012, 7
AR TA] A TR R, AR SCOR k9 R S R /DN AR A ()RR R SRR BRI R A ok, n] AR SCRE B A
B A P E
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