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and recognition

Cai Tiefeng'*?, Zhu Feng'?, Hao Yingming'?, Fan Huijie*

(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
2. University of the Chinese Academy of Sciences, Beijing 100049, China;
3. Key Laboratory of Opto-Electronic Information Processing, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The colors that can be distinguished by human eyes are much more than the gray levels that
can be distinguished. More objects information of the gray image can be obtained through the pseudo-
color processing. In a fundamental departure from the current pseudo-color processing methods,
quantitative metrics for human visual detection and recognition were devised to measure perceivable
objects information after pseudo-color processing, and a pseudo-color processing method was proposed
under the metrics. At first, it was ensured that different gray levels were mapped to distinguishable
colors. Then, a gray-to-color mapping function was created to make more objects information be
perceived. In the comparison experiments, the proposed method can make more objects noticed by people.
The proposed method can process images in real time.
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Fig.1 Example of image information for detection and recognition
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Tab.1 Rules of gray-to-color relationship

Color relationship Gray relationship

Li=L;,c=c;, h=h; V=V,
w#u, L L=L,c<c,h=h V>V,
w#u, H LSL,c;=c¢,lhi<h, Vi<,
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From histogram of the image, pick out all gary levels

witch is nonzero element to construct a sequence:
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Initialize color sequence U=<u,,u,,...,Uy.,,4,> in which
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Only increase lightness difference to evenly increase the
perceptual color difference among neighboring colors in U

‘Whether the even
perceptural color difference
among neighboring colors in U is smaller than the ju
noticeable color difference(7,)?

With maximizing lightness difference, use as little as possible
saturation difference to increase the even perceptual color
difference of U to T,

Whether saturation value of
the last color u, in U is smaller than 02 No

Yes
‘With maximizing lightness difference and saturation difference,
use as little as possible hue difference to increase the even
perceptual color difference of U to 7,

]

Map gray level v, to color u, and get the
pseudo-color image
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Fig.2 Flow chart of the algorithm
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Fig.3 Comparison between pseudo-color enhancement methods
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