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Abstract

Image improvement is an important process for enhancing the quality of facial images under varying light condition
in which shadow and light affects the performance of feature extraction and face recognition. This research proposed
the development of image normalization for illumination, such as dark light and over light that creates some invisible
face area and it is unable to use the normal face recognition process . This research uses self-quotient image as a
main algorithm that to be hybridized with the weber, mean fiter and wavelet methods. The standard dataset called
Yale B database is used for demonstrating the performance of our proposed algorithm. The dataset is divided into
4 datasets. The self-quotient image together with weber face and mean filter creates the best result for reducing the

illumination from shadow and light and helps improve the face recognition rate to reach 99.40%.
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Figure 2 Simple image with HOG feature®
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Table 1 Face recognition rate

Algorithm Test dataset 1 Test dataset 2 Test dataset 3 Test dataset 4 Average Percentage

sQl 99.49 98.35 94.95 91.22 96.00 %

SQI+MF 99.47 97.57 97.63 98.36 98.38 %

WT 99.76 96.87 88.15 81.57 91.58 %

WF 100 98.51 96.71 94.29 97.37 %

WT+SQl 99.49 98.19 96.71 96.05 97.61 %

WF+SQl 100 98.42 95.61 93.90 96.98 %

WT+SQI+MF 99.49 99.83 98.24 99.78 99.33 %

WF+SQl+MF 100 99.28 98.34 100 99.40 %

WT+WF+SQl+MF 100 99.25 98.31 100 99.39 %
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Table 2 Time rate

Algorithm Test dataset 1 Test dataset 2 Test dataset 3 Test dataset 4 Average Seconds

sQl 305.25 470.96 337.7 324.64 359.61 Seconds

SQI+MF 306.25 496.39 347.44 373.29 380.84 Seconds

WT 14.37 24.32 17.07 17.36 18.28 Seconds

WF 76.43 123.7 91.52 90.6 95.56 Seconds

WT+SQl 422.44 413.61 435.53 374.51 411.52 Seconds

WF+SQl 318.61 500.9 377.01 373.66 392.54 Seconds

WT+SQI+MF 442.67 464.18 448.63 392.61 437.02 Seconds

WF+SQI+MF 325.57 523.07 392.25 390.07 407.74 Seconds

WT+WF+SQl+MF 350.18 565.11 430.13 453.58 449.75 Seconds

Original image Filter 1 Filter 2 Filter 3 Filter 4 Filter 5 Filter 6 Filter 7 Filter 8 Filter 9

Train set saQl SQI+MF wT WF wT+sQl ~ WF+sQl WT+SQI+MF WF+SQI+MF WT+\{\./F+SQU.+NF

@i 3

Test set 1

Test set 2
Test set 3

Test set 4

Figure 13 Original face images and images with improvement filter algorithm
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