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Infrared Image Enhancement Method Based on Stationary
Wavelet Transformation and Retinex
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Abstract As infrared image enhancement method based on wavelet transformation has the problem of unperfect
visual effect, and Retinex enhancement algorithm can enhance visual effect of the image by improving brightness
uniformity, a method based on stationary wavelet transformation and Retinex is proposed. Firstly, the infrared image
is decomposed into high-frequency detail and low-frequency approximation components at various resolutions, and the
low frequency subband image of the largest scale is enhanced by multiscale Retinex algorithm. Then, the high-
frequency subband images are denoised by Bayesian shrinkage method, and the gain coefficients of high-frequency
subbands are available by calculating the local contrast of the enhanced low-frequency subband based on fuzzy rules to
get the enhanced high-frequency subband images. Finally, the enhanced image is reconstructed by the low-frequency
subband and high-frequency subbands. Experiments with qualitative and quantitative evaluation are carried out for
many images. and the proposed method is compared with histogram double equalization method., second generation
wavelet transform method, curvelet transform method, and multiscale Retinex method. Experimental results show
that the proposed method can enhance image details and suppress noise better, and the whole visual effect is improved
significantly.
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Fig. 1 Experimental results of house infrared image

(a) original image (b)histogram double equalization (¢) second generation
. wavelet transform

i

(d) curvelet transform

Kl 2 il L0 R Y SL g 45 2R
Fig. 2 Experimental results of street infrared image
G T AT IR E B AR bR L T XU BT A 5 R 2 RO Retinex 32 73 5 G X LU E
4 ) B AR T e P s AR/ AR e i R Curvelet 28 48 i B AR A0 T M A L (ELXT HE B2 8 9l S8CR T A TR L 2R
RORA BA S5 1
# 1 LA G B Y 2% WUE BETE A

Table 1 Quantitative evaluation of infrared image enhancement

Histogram Second .

doubl generation Curvelet Multiscale Proposed

ouble .

lization™  t wa;eletm transform™ Retinex'" method

equalization ransiorm
Contrast 0.3021 0.1090 0.1021 0.2030 0. 1877
House infrared image

SRN /dB 7.6741 12.0433 10. 6931 6. 8704 10. 2591
Contrast 0.3042 0.0620 0. 0882 0. 1807 0.1528

Street infrared image
SNR /dB 6.6073 8. 7590 9. 3509 5.1566 9.7812
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