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Abstract: The traditional infrared image enhancing has “over range value” caused by not taking vision
characters of human eye into consideration, therefore, image details are lost. In this paper, an en-
hanced algorithm based on Parameterized LLogarithmic Image Pocessing(PLIP) model was proposed for
histogram equalization image processing. First, the image was converted to a gray tone function.
Then, the image was reconstructed by the PLIP model and its contrast and details were enhanced by
combined plateau histogram equalization. The model parameters were determined by evaluation of
function (Measurement of Enhancement by Entropy, EMEE) and information entropy (En). Finally,
the hardware platform of the algorithm was developed, and the algorithm was verified respectively by
the medium-wave and long-wave infrared image systems. Experimental results show that the method

can obtain better enhanced effect for different images. The EMEE of the enhanced image is more than
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5 times than traditional plateau histogram equalization algorithm. The results show that this method

has an application value to improve the image quality and visual effect.

Key words: imaging system; infrared image; image enhancement; image evaluation; logarithmic image

processing model; histogram equalization
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Fig.1 Schematic diagram of hardware platform
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Fig.2 Experimental platform
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Fig. 3 Fitting curves of (M) and k(M) and comparison of enhanced images
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Tab.2 EMEEs and Ens for Fig. 3

K 3(a) F3(d KF3e) E3H K3
EMEE 0.047 5 2.187 6 21.219 0 3.058 4 16.258 0
En 5.7039 5.0306 5.5509 5.7755 5.7970
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Fig.4 Comparison of enhanced images for K508 by different algorithms
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(a) Tau640 JR 1R E 4 (b ¥ B 5 E A

(a) Original image of Tau640 (b) Plateau histogram equalization (¢) Traditional LIP model
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(d) The proposed algorithm
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Fig.5 Comparison of enhanced images for Tau640 of different algorithms
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Tab.3 EMEEs and Ens for images of Fig. 4

&l 4(a) Bl 4(b) &l 4(c) & 4(d
EMEE 0.096 8  9.8083  9.8172 12.4120
En 5.0733  4.6943  4.9843  5.1174

x4 5 f & E /Y EMEE #1 En B{&
Tab. 4 EMEESs and Ens for images of Fig. 5

El 5(a) Bl 5(b) Bl 5(c) &l 5(d)
EMEE 1.0138 1.495 1 6.481 4 7.835 8
En 7.200 3 6.696 5 6.544 2 7.246 5
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