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Abstract Laser active imaging systems are usually used in region surveillance and target identification. However, the
photoelectric imaging detector in the imaging systems is easy to be disturbed and this leads to errors of the recognition and
even the missing of the target. Assessment of laser-dazzling effects in view of the invalidation of the target feature must be
better understood. A new feature-point similarity (FPSIM) assessment algorithm is proposed. The feature accelerated
segmentation testing (FAST) algorithm is used to extract feature points of the original image and disturbed image. The
target area is obtained via feature-point matching, and the feature-point maintenance as well as stabilization is computed in
the target area. The location of the feature points in the original image is obtained, and the local luminance and
contrast distortion are compared in the same place of the two images. The normalized FPSIM is obtained via product
of the feature-point maintenance, stabilization, luminance distortion and contrast distortion. The luminance imaging
experiment is performed for the target by utilizing the laser active imaging system. In the experiment, the disturbed
images of different disturbing powers, different intense backgrounds and different spot positions are obtained. The
proposed FPSIM algorithm is used to evaluate the newly obtained laser-dazzling images, and the results show that the
FPSIM reflects the varieties of the feature points in target recognition objectively. Compared with normalized mean
square error (NMSE) and structural simila rity (SSIM), the FPSIM gives a more reasonable evaluation result for
different laser-dazzling images. The evaluation results are more suitable for the subjective visual feeling, and FPSIM
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can also give the guidance of the laser active imaging system defense and application.

Key words image processing; image quality assessment; laser-dazzling; feature-point similarity; target recognition
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Fig. 1 Laser active imaging and recognition system

0509001-4



B e

H T HRRAL 2320 A0 FR R B0 T BCRIT A %

3.1 FAFTHIEMAFDE =R EBENBLTHE
BRETENM
iz A% 52 1 % WL 18 4R Bt & 3 4 7 % NMSE,
SSIM KR fiE si AL EE FPSIM B3k % AS [FIEO6 T4
TR O RUAS ] 15 50 B 1 T P B E A T PE AL a0
B2 fim. B 2 & BB, K/ 128 pixel X
(@ (b)

. 1 2

2 1
|

128 pixel,w Ky 2 X2 K/ TE & 2(b),
AR TR (D A w (), (o) ~ (h) & 06
TR, K/NK 256 pixel X 256 pixel, B H H6 Sk ik
FEMEBR . w 1 KN FIEUE P LAAR 95 52 R A% 5 94
B, — BT B AR T e B AU AR

B 2 #oeTHEG. (0 BN (b)) BUER; (o) 0 mW; (d) 200 mW; (e) 320 mW;
(f) 420 mW; (g) 530 mW; (h) 620 mW

Fig. 2 Laser dazzling images. (a) Target image; (b) weighted matrix; (¢) 0 mW; (d) 200 mW; (e) 320 mW;
(D 420 mW; (g) 530 mW; (h) 620 mW
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Table 1 Laser dazzling images quality assessment
Methods (d (e) H (g) (h)
NMSE 0.2271 0. 6811 0. 3224 0. 6880 0.9876
SSIM 0.9492 0. 8551 0.9068 0.8824 0.8759
FPSIM 0.6143 0. 5885 0. 4966 0.2478 0. 1580
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Fig. 4 Laser dazzling images. (a) Target image; (b) weighted matrix; (¢) original image; (d) 22 mm;
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Table 2 Laser dazzling images quality assessment

Methods (d) (e) D (2) (h)
NMSE 0.6645 0.5940 0.8255 0.7926 0.7127
SSIM 0.9760 0.9771 0.9734 0.9788 0.9782
FPSIM 0.7254 0.9323 0.4679 0.5218 0.8824
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