%48 5% 1 Gk AR 2019 41 A
Vol.48 No.1 Infrared and Laser Engineering Jan. 2019

“HIFEMER BN B EN BHiRENE X
B, EATR R M, R i
(ZEIBRRKFY BERFFR,BR® ®Z 710051)

W O, AN EREERY ARG RIL AN R R R, R — A g EM A ENFA
894150350~ B ARAR M H 0k o A T Hadamard 4B #3209 = 2 WL A2 A) | 4] Al Hadamard 4E [ &9 45 M x4 &
Y % 5 BAR AT MR Y, B AR B AR 6 R IRAF AR, SF R R B 69 B 1E B A ok 2T AL S 0 B AR AT
B AR 8 5, T E A RO Ak ) Ae i Foat ekt AP A EBRA AL B AR S BARG L
TR T AR B nl B AR, AR R R % R e iE Foad ) S 48 A4F BB A AR AR AR, R 4 R
S 4r P35 00N B ARAR M 0 AR R R R AT 00 B xs Fe A R H ik

KW EEMH; BAFEN; EHES5; ZHENMBER; AENRME

hESES, TP751 MERPRAERS . A DOI: 10.3788/IRLA201948.0126001

Two-dimensional non-reconstruction compressive sensing adaptive

target detection algorithm

Cao Wenhuan, Huang Shucai, Zhao Wei, Huang Da

(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: A two-dimensional non-reconstruction adaptive threshold algorithm aiming at infrared small
target detection was proposed, for the purpose of decreasing the reconstruction algorithms’ negative
influence on target detection’s efficiency and results. Aiming at the two-dimentional measurement model
which constructed by Hadamard matrix, the compressive subtract image was analyzed by means of
Hadamard’ s property in order to decode target’ s characteristics in space domain directly. Then the
decoded image was detected by utilizing the advanced adaptive threshold method, which avoided the
waste of memory space and operation time caused by traditional reconstruction algorithms. Simulation
experiment demonstrates that the proposed model can detect the targets on the condition of both single
and multiple targets, and has superiorities on detection rate, false alarm rate and operation time than the
traditional detection algorithm after reconstruction. It provides a new idea and efficient algorithm for the
application of compressive sensing infrared small target detection in engineering.
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Fig.1 Two-dimensional measurement model graph
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Tab.1 Medium wave infrared thermal imager

parameters
Parameters Details Parameters Details
Wide field of view Charge-coupled device
13.75x11 480x640
(WFOV)/(°) 8 (CCD) x
N field of
jizv‘?leeOV;) 2.29x1.83|| Image frame rate/Hz 50
Pixel size/pm 30x30 Power/W 28
Noise equivalent
Focal distance/mm  40-240 ||temperature difference <35
(NETD)/mK
Minimum resolvable
Wavelength band/ 3-5 temperature difference <0.3

pm

(MRTD)/K

4

2 55 2969 Wi %
Fig.2 No.2 969 frame graph
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Fig.3 No.2980 frame graph
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Fig.4 No.2 969 compressive subtraction graph
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Tab.2 SNR comparison of images

Image SNR

Original image 1.075

2 969th frame image Image mapped by

.307
Hadamard 8.3
Original image 1.038
2980th frame image
I d b
mage mapped by 8.013

Hadamard
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domain mapping graph reconstructed by 2D IAA reconstructed by 2D SLO
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Fig.5 Single target detection result

(a) JE4H 22 53 B Wit 2 28 B R R (b) 2D IAA T H R4 22 4 FIME (c) 2D SLO 4 [ 45 22 3 K &
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(d) 2D NRAT 557546 I 2%
(d) Detection result of 2D NRAT

(e) 2D IAA FIEAI 45
(e) Detection result of 2D TAA

(f) 2D SLO Bk A 45 51
(f) Detection result of 2D SLO
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Fig.6 Multiple targets detection result
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Tab.3 Comparison of algorithms’ performance

False al Detecti
Algorithms Experiment data Time/s alse alarm etection
rate rate
Single target 0.226 3.05e-04 0.999 6
2D NARAT
Multiple targets  0.257 5.95e-04 0.999 2
Single target 3.193 1.32e-03 0.998 6
2D SLO
Multiple targets  3.248 2.16e-03 0.997 7
Single target 6.692 1.44e-03 0.998 5
2D TAA
Multiple targets  6.932 2.23e-03 0.997 6
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(a) Initial threshold partition
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(b) Adaptive threshold partition
graph graph(k=0)
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Fig.7 Threshold partition graph
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0.025 — Single experiment results [2] Haupt J, Nowak R. Compressive sampling for signal detection

— Mean value of 50 experiments
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Fig.8 Detection rate and false alarm rate with k
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