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An image enhancement algorithm for detecting the license plate region
using the image of the car personal recorder
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Abstract We propose an adaptive histogram stretching algorithm for application to a car's personal recorder. The
algorithm was used for pre-processing to detect the license plate region in an image from a personal recorder. The
algorithm employs a Probability Density Function (PDF) and Cumulative Distribution Function (CDF) to analyze the
distribution diagram of the images. These two functions are calculated using an image obtained by sampling at a
certain pixel interval. The images were subjected to different levels of stretching, and experiments were done on the
images to extract their characteristics. The results show that the proposed algorithm provides less deterioration than
conventional algorithms. Moreover, contrast is enhanced according to the characteristics of the image. The algorithm
could provide better performance than existing algorithms in applications for detecting search regions for license

plates.
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Fig. 1. Flowchart of the proposed algorithm
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Table 1. Night Rainy
Division
Total Number Average Star?dz?rd
Deviation
Algorithm
Original(a) 28,799,710 31.25 0.55
HE(b) 119,679,368 129.86 0.87
DRSHE(c) 90,975,848 98.72 0.79
BBHE(d) 62,317,280 67.62 0.53
DSIHE(e) 117,394,144 127.38 0.78
Proposed(f) 65,164,224 70.71 0.92
Table 2. Underground parking lot
Division
Total Number Average Star'lda}rd
Deviation
Algorithm
Original(a) 13,302,971 14.43 0.55
HE(b) 99,116,008 107.55 0.92
DRSHE(c) 47,715,968 51.77 0.67
BBHE(d) 37,029,732 40.18 0.51
DSIHE(e) 103,617,960 112.43 0.96
Proposed(f) 34,689,784 37.64 0.91
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(f) Proposed algorithm and histogram
Fig. 2. Simulation results of conventional and proposed
method (Rainy night streets)
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(f) Proposed algorithm and histogram
Fig. 3. Simulation results of conventional and proposed
method (Underground parking lot)
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(e) DSIHE algorithm
Fig. 4. Simulation results of License plate detection(Rainy
night streets)
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(e) DSIHE algorithm (f) Proposed algorithm
Fig. 5. Simulation results of License plate detection
(Underground parking lot)
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