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Laser dazzling effect assessment based on local features and

image quality in target region

SUN Ke'*, YE Qing'”

, SUN Xiaoquan'”

(1. State Key Laboratory of Pulsed Power Laser Technology, National University of Defense Technology, Hefei 230037, China;

2. Advanced Laser Technology Laboratory of Anhui Province, National University of Defense Technology, Hefei 230037, China)

Abstract; A laser dazzling effect assessment of optoelectronic systems based on local features and image quality in the target region was

proposed. The feature points were used to describe the local feature of the image. The structural similarity index was computed to reveal the image

quality. The assessment utilized the point feature matching algorithm to locate the target region in the scene image. Then the ratio of the number of

feature points and the unsaturated area and also the structure similarity index in the target region between the original image and dazzled image were

computed. The final assessment index was achieved by the product of these three factors above. The implementation of the assessment to a typical

dazzled image suggested that this assessment can provide a more broad range of index value and more obvious nonlinear variation than that obtained

by only the structural similarity index in the target region, which indicated that this assessment method suggested in this paper has the ability to

show more detail of laser dazzling process and more suitable for the assessment to lase-dazzling effect to image system.
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(a) Scene image
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(b) Target image ( enlarged)
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(¢) Some SURF feature points in scene image

(d) HARE& k5 SURF HHAIE A

(d) Some SURF feature points in target image

(e) HARERS S5 BRI AL & I R

(e) Feature points matching between target image and scene image

() HAR

(f) Target recognition

K1 JET SURF 4FAE R VEECH) H AR5
Fig. 1 Target recognition utilizing SURF feature points matching
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(a) Accurate feature point matching for SURF algorithm with partial covered target in scene image

(b) BWOWLHLFHE H AR SURF A A GELERAIE S B (915 B0 R DEBCHFAE

(b) Tnaccurate feature point matching for SURF algorithm with most covered target in scene image

() P (a) HARI BN

(¢) Successful recognition in Fig. (a)

(d) El(b) BAriHR %
(d) Failed recognition in Fig. (b)

B2 R EROEXT SURF FEIR50 H AR50

Fig.2 Influence of laser with various intensity to target identification by SURF algorithm
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(a) ITF-SSIM and SSIM for different incident
power with the identical location of the laser spot
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(b) ITF-SSIM and SSIM for different location of

laser spot with the identical incident laser power
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Fig.3 Comparison of ITF-SSIM and SSIM
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