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Optimized method for space requirements based on histogram equalization

WANG Zong-i CHANG Jia JIANG Xiao—~yang LI Bing-han
( CAMA( Luoyang) Measurements & Controls Co. Ltd. Luoyang 471009 China)

Abstract: In order to solve the “mosaic ” problem in plateau histogram enhancement algorithms a novel method was
proposed based on statistics reuse of accumulated space and lossless compression. After theoretical analysis and simulation the
new algorithm reduces memory requirement more than 85% but the time complexity keeps the same level as the original plateau
histogram equalization. As a result the processing space of plateau histogram equalization is greatly compressed by this improved
algorithm the difficulty of algorithm realization caused by the shortage of running memory of operating chips in infrared real time
imaging system is solved and the requirements of practical application are achieved.
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Table 1 ~ Comparison of temporary memory among standard plateau histogram equalization algorithm plateau histogram equalization after 4 times compression and

the optimized algorithm

standard plateau 4 times compression of plateau
the optimized algorithm
histogram equalization histogram equalization
memory
) 128kbytes 32kbytes 8kbytes

requirement

16384 gray levels statistic and histogram ac— with lossless compression and reuse of memory the
description 1/4 of standard algorithm

cumulation need 16384 x4 bytes memory optimized algorithm needs 2048 x4 bytes memory

4.2.2 3 2 2048
PC 3 o
16384 1:1  3:1

2048 o
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Table 2 Comparison of basic computational operation among standard plateau histogram equalization algorithm plateau histogram equalization after 4 times com—

pression and the optimized algorithm

. standard plateau 4 times compression of plateau o .
algorithm . L . L the optimized algorithm
histogram equalization histogram equalization
available gray level calculation )
. none none histogram traversal
of histogram
o . image traversal + image traversal + comparison image traversal + comparison
statistic of histogram . . . . . .
plateau comparison operation + shift operation operation + add operation
accumulation of histogram 16384 gray level accumulation 4096 gray level accumulation 2048 gray level accumulation
. . image traversal + multiply and image traversal + multiply and image traversal + multiply and
histogram mapping . . . . . .
add operation add operation + shift operation add operation + add operation

Table 3 Comparison of consuming time on PC among the three algorithms

) standard plateau 4 times compression of plateau the optimized
algorithm . Lo . Lo .
histogram equalization histogram equalization algorithm
time used/ms 4.289 4.214 3.992
4.2.3
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