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A Method for Glare Optimization for Fill Light Device of ETC Monitoring Camera

HUANG Qiang
( Guangdong Communications Group Co. , Ltd. , Guangzhou Guangdong 510960, China)

Abstract. The excessive brightness of the fill light device of the ETC gantry monitoring imaging system on
expressway can cause dizziness for small car drivers, making it difficult to clearly identify obstacles in front of
the vehicle, thereby affecting the driving safety index. Based on this, modeling and analysis are firstly carried
out for the disability glare problem of the ETC gantry fill light device. Two important parameters affecting the
observer’ s visual ability are summarized: the brightness contrast between the target object and the
environment, and the angle between the glare source and the observer’ s eye viewing direction. Secondly, in
combination with the actual environment of the test section, by adjusting parameters such as the luminous
intensity and irradiation angle of the ETC gantry fill light device, multiple test points are set within the range
of 10150 m in front of the ETC gantry, and the brightness and illuminance values are obtained. Finally, the
proposed solution is analyzed for the degree of disability glare by using the threshold increment method. The
result shows that (1) On the premise of satisfying the accuracy rate of ETC gantry vehicle license plate
recognition, optimizing the ETC gantry fill light device’ s illumination angle has more remarkable weakening
effect on the road surface brightness, therefore, the adjustment of road surface brightness index should be
based on the adjustment of illumination angle. (2) Single or double parameter optimization adjustment of
ETC gantry can significantly reduce the value of test point, single parameter optimization can reduce the

increment of glare threshold by more than 30%, the double-parameter optimization can decrease the
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increment of glare threshold by 88%, the values of all test points meet the maximum requirement of limiting

the increment of glare threshold, and the utility model can effectively alleviate the phenomenon that the

driver’ s visual ability is seriously reduced because of the too bright ETC gantry fill light device.
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Fig. 1 Principle of disability glare generation
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Tab.1 Measured brightness data of fill light device of

ETC monitoring camera ( before optimization)

B ETC )42 S/ (ed - m™)

BEES/m BB 1 BB 2 BB 3
20 85 600 35 180 70 365
30 20 350 52 830 77 580
40 8 480 35900 42 515
50 3 804 21 000 27 515
60 2 106 15 370 17 970
70 637 10 300 12 090
80 597 9 140 10 080
90 411 7 456 8 310

100 310 5 400 5 240
150 157 1794 1 495

F2 ETCIREEERGHIEZENINRELE (RMLHE)
Tab.2 Measured illumination data of fill light device of

ETC monitoring camera ( before optimization )

SEHEAE/ (ed - ™)

KA/ m

#B 1 #BE 2 BB 3
10 7.32 14.1 9.7
14 33.8 13.9 20.1
18 51.1 17.5 57.6
22 46. 8 24.4 56.9
26 33.3 40.6 45.9
30 30.2 50 38.5
34 15.1 57.2 28.3
38 5.6 60. 1 20.1
42 — 59.2 15.2
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Fig.2 Comparison of results before and after

optimization (road section 1)
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Fig.3 Comparison of results before and after optimization

(road section 2)
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Table 4 Comparison of glare threshold increment 77

before and after optimization
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