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Abstract Range-gated imaging laser radars provide laser active image and passive image simultaneously. Data fusion
the background outside of the target. The data synthesis of the fusion image and range image provides a three-

of laser radar image and passive optical image is an implementation of complementary information, which can improve

— .

capability of target recognition and anti-interference. Laser radar image is fused with passive optical image at pixel-

=]

level. The fusion strategy for the range-gated imaging radar and three-dimensional reconstruction are given. Data
040.5160; 010.4450; 140.3410

dimensional image. The experimental results show that the resolution of image fusion has been improved effectively
while the range information of active image is retained with the methods above.

imaging system; range-gated; laser imaging; data fusion; wavelet transform
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Fig. 1 Fusion strategy of lidar active and passive images
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Fig. 2 Decompose of wavelet transform
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Fig. 3 Schematic diagram of multi-scale image fusion

based on wavelet transformation
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Fig. 4 Imaging target from (a) 700 m and (b) 440 m away
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Fig. 7 (a) Laser intensity image and (b) passive optical image of target 700 m away
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Fig. 8 (a) Laser intensity image and (b) passive optical image of target 440 m away
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Fig. 9 Wavelet transform of target 700 m away. (a) Active image; (b) passive image
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Fig. 10 Wavelet transform of target 440 m away. (a) Active image; (b) passive image
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Fig. 11 Image fusion of laser intensity image and passive image of target from (a) 700 m and (b) 440 m away
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Table 1 Comparison of fusion image and unfusion

image of target 700 m away

Laser intensity Passive optical ~Fused

image image image
Entropy 4.1423 6.4066 6. 0866
Average grads 0. 0582 0.0327 0.0493
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Table 2 Comparison of fusion image and unfusion

image of target 440 m away

Laser intensity Passive optical Fused

image image image
Entropy 3.8358 5.9704 5. 3441
Average grads 0.0584 0.0384 0.0619
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Fig. 12 Fusion results of target 700 m away with fusion algorithm commonly used.

(a) Average; (b) coefficient absolute value
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Fig. 13 Fusion results of target 440 m away with fusion algorithm commonly used. (a) Average;

(b) coefficient absolute value
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Fig. 14 Fusion process of fusion image and range image of target 700 m away. (a) Slice laser image;

(b) object segmentation; (c) slice fusion image
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Fig. 15 Fusion process of fusion image and range image of target 440 m away. (a) Slice laser image;

(b) object segmentation; (c) slice fusion image
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Fig. 16 Three-dimensional distance image of target 700 m away. (a) Range image; (b) fusion range image
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Fig. 17 Three-dimensional distance image of target 440 m away. (a) Range image; (b) fusion range image
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