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Driver’s Eye Blinking Detection Method based on
Template Matching using Line Profile
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ABSTRACT

+

Prevention of drowsy driving is one of the important issues for safe driving. In this study, the algorithm
for detection of drowsy driving has been developed. The algorithm was implemented by applying template
matching and line profile, which detects eye blink. The accuracy of eye detection and blink detection
was 97.45+3.67% and 98.50+0.92%6, which was resulted from the verification experiment that 21 subjects
participated. Consequently, the algorithm is expected to be used to prevent sleep—deprived driving.
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Fig. 1. Flowchart for eye blinking detection algorithm,
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Fig. 2. Result of gradient filter, (A) Original image, (B) Gradient image.
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Fig. 3. Examples of the right, left eye, and nose templates, (A) The right eye template, (B) The left eye template,

(C) The nose template,
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Fig. 4. Concept of diamond search pattern (A) LDSP search point pattern, (B) SDSP search point pattern,
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Fig. 5. Example of the template for eye blink, (A) The template of right opened eye, (B) The template of right closec
eye, (C)The template of left opened eye, (D) The template of left closed eye,
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Fig. 6. Results of eye detection in various driving environments and peoples, (A—C) The experimenter#i(man) is
driving in the daytime, (D—F) The experimenter#2(man) wearing glasses is driving at night, (G—I) The ex—
perimenter#3(women) is driving in the tunnel, (A,D,G) Original images, (B,E,H) Results of opened eye de—
tection, (C,F,l) Results of closed eye detection,
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Table 1, Performance for proposed eye detection algo—
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Table 2. Performance for proposed eye blink detection

rithm algorithm
Subject Detected Detection ratio(%) Subject | Blink Detected Detection ratio(%)
1 1784 / 1800 99.11% 1 1741 /1784 97.59%
2 1695 / 1800 94.17% 2 1689 / 1695 99.65%
3 1637 / 1800 90.94% 3 1626 / 1637 99.33%
4 1682 / 1800 93.44% 4 1660 / 1682 98.69%
5 1671 / 1800 92.83% 5 1627 /1671 97.37%
6 1798 / 1800 99.89% 6 1780 /1798 99.00%
7 1676 / 1800 93.11% 7 1641 / 1676 97.91%
8 1800 / 1800 100.00% 8 1747 / 1800 97.06%
9 1751 / 1800 97.28% 9 1718 / 1751 98.12%
10 1579 / 1800 87.72% 10 1570 / 1579 99.43%
11 1800 / 1800 100.00% 11 1795 / 1800 99.72%
12 1800 / 1800 100.00% 12 1784 / 1800 99.11%
13 1800 / 1800 100.00% 13 1780 / 1800 98.89%
14 1798 / 1800 99.89% 14 1759 /1798 97.83%
15 1798 / 1800 99.89% 15 1740 /1798 96.77%
16 1800 / 1800 100.00% 16 1768 / 1800 98.22%
17 1800 / 1800 100.00% 17 1791 / 1800 99.50%
18 1800 / 1800 100.00% 18 1797 / 1800 99.83%
19 1767 / 1800 98.17% 19 1720 / 1767 97.34%
20 1800 / 1800 100.00% 20 1784 / 1800 99.11%
21 1800 / 1800 100.00% 21 1767 / 1800 98.17%
Total 36,836 / 37,300 97.45+3.67% Total 36,284 / 36,836 98.50+0.92%

Table 3. Comparison with other studies on detection of eye blink

H.S. Kim et al. Y.H. Joo et al. | J.M. Choi et al. | LK. Park et al. | proposed method

Subject 5 1 1 10 21
. . Fuzzy color Haar-like nghtn.qg Line profile &
Primary Haar-like filter cascade & correction template
algorithm cascade & MLP . . PCA/circle algorithm & Pl
& ellipse ratio matching
mask SVM
Detection rate 88.51% 96% 92.25% 98.39% 98.50+£0.92%
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