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Visible and NIR Image Synthesis Using Laplacian Pyramid
and Principal Component Analysis

Dong-Min Son, Hyuk-Ju Kwon, and Sung-Hak Lee"

Abstract

This study proposes a method of blending visible and near infrared images to enhance edge details and local contrast. The proposed
method consists of radiance map generation and color compensation. The radiance map is produced by a Laplacian pyramid and a soft
mixing method based on principal component analysis. The color compensation method uses the ratio between the composed radiance
map and the luminance channel of a visible image to preserve the visible image chrominance. The proposed method has better edge
details compared to a conventional visible and NIR image blending method.
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Fig. 1. Laplacian pyramid decomposition block diagram
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Table 1. The specification of plate beam splitter

The average probability

of success Wavelength
Transmitted visible light > 85% 425-675 nm
Reflected IR light > 95% 750-1125 nm
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Fig. 7. Input image pair and resulting images(1): (a) input visible
image, (b) input NIR image, (c) conventional method, (d)
proposed method, (e) cropped image of (c) and (f) cropped
image of (d).
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(e)

. Input image pair and resulting images(2): (a) input visible
image, (b) input NIR image, (c) conventional method, (d)
proposed method, (e) cropped image of (c) and (f) cropped
image of (d).

Fig. 9. Input image pair and resulting images(3): (a) input visible
image, (b) input NIR image, (c) conventional method, (d)
proposed method, (e) cropped image of (c) and (f) cropped
image of (d).
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Fig. 10. Input image pair and resulting images(4): (a) input visible
image, (b) input NIR image, (c) conventional method, and
(d) proposed method

Fig. 11. Input image pair and resulting images(5): (a) input visible
image, (b) input NIR image, (c) conventional method, and
(d) proposed method
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Fig. 12. Input image pair and resulting images(6): (a) input visible
image, (b) input NIR image, (c) conventional method, and
(d) proposed method

(©

Fig. 13. Input image pair and resulting images(7): (a) input visible
image, (b) input NIR image, (c) conventional method, and
(d) proposed method

Fig. 14. Input image pair and resulting images(8): (a) input visible
image, (b) input NIR image, (c) conventional method, and
(d) proposed method
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Table 2. Image quality and sharpness metrics of the conventional
method and the proposed method.

Conventional Proposed

Jpeg quality Fmi  S3 Jpeg quality Fmi S3

Fig.8 21.413 0218 0.154  21.847 0.409 0.277
Fig.9 21.394 0.249 0173  22.201 0.407 0.268
Fig.10 20.166 0.264 0.507  20.495 0461 0.365
Fig.11 20.351 0.257 0252  21.501 04265 0.294
Fig.12 20.185 041 029 21762 04268 0.259
Fig.13 21.007 0.247 0202  21.922 0426 028
Fig.14 21.461 0.291 0.183  21.949 0452 0.293
Average 20.852 0276 0251  21.668 043 0291
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