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(Automotive Headlight Control System Using Tilt and Photo Sensors)
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Abstract

This automotive headlight control system is newly proposed that, under any slope degree of the driving
road(flat, up-hill, and down-hill) at night driving, the reflecting mirror of the headlight can be automatically
controlled for safe driving. At first, whether or not any vehicle is driven near is checked by photo sensor.
Secondly, using the slope degree of the automotive feedbacked from the tilt sensor, the servo motor with the
headlight is controlled to be turned right or down to the suitable angle. The servo motor is appropriately
controlled according to road conditions.

The proposed headlight control system is designed on the basis of the tested illumination intensity obtained
according to any slope degree of roads. Finally, it is confirmed that the test model works very well in the given
road conditions and environments.

Key Words : automotive headlight control system, photo sensor, tilt sensor, safe driving, slope
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Table 1. lllumination intensity tested vehicles on flat and some slope degree of driving road

situation of driving vehicles headlight vehicle distance
slope - - max.
checking (%) approaching status 30[m] 20(m} 10{m]
low-beam 070x] | 070x] | 0.70x} | 4.7[x]
EF Sonata Korando -
0° high-beam 36[ix) 5.701x] 19.6(ix] 46[1x]
low-beam L10x] | 130x] | 210x] | 7.10x]
Korando EF Sonata -
high-beam 5.5[1x] 9.5{1x} 19.8(1x] | 27.5[1x]
low-b 0.601 1.2[k 34l 3501
BF Sonata | Korando 1 c.>w eam [1x] [1x] [1x] [1x]
high-beam 13.101x] | 36.601x] | 76.8[1x] | 77.3(x]
low-b 0.5(1 1.0 2.7M1x 45[1
EF Sonata ! Korando | c?w e [ix] [ix] [ix] [ix]
4 high-beam 118[x] | 27.7(1x] | 25.70x] | 41.30x]
low-beam 0.70ix] 1.001x] 1.8(1x] 2.700x]
Korando 1 EF Sonata | -
high-beam 1240x] | 10901x] | 850x] | 21.7(1x]
low-b 0.711 1.101 2.8[1 4.1[1
Korando | EF Sonata } ?w = [1x] [ix] [x] [ix]
high-beam 6.2[1x] 14.301x] | 22.001x] | 30.8[ix}
1 : driving vehicle on up-hill
} i driving vehicle on down-hill
(3%) : checking illumination intensity inside the vehicle
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Fig. 3. llumination intensity of EF Sonata with
low-beam on up-hill and down-hill
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high-beam on up-hill and down-hill
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Table 2. Specification of 80C196KC

ROM 16[Kbyte]
RAM 488[byte]
clock 16[MHz}
bus width 8/16 [bit]
I/O lines 48
HOLD/HOLDA O
PWM 8[bit], 3 channels

A/D converter 8/10[bit]l, 8 channels

minimum command

. . 0.25[us]

execution time
16bit multiplication time 1.75[ps]
free—run,

16bit H/W timer
up/down counter

16bit S/W timer 4 channels
special peripheral HSO, HSI
PTS, UART
board size small
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Table 3. Specification of servo-motor(HES-288)

item value unit
rated voltage 48 [v]
rated torque 35 [kg - cml
dimensions 41%20x35 [mm}
weight 42 [g]
operating frequency 50~ 100 [Hz]
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Table 4. lllumination intensity measured by test

model
value measured illumination intensity [lux]
without proposed with proposed
slope control system control system
flat | O[°] 11.10 4.00
5[°] 10.97 7.63
down 70°1 10.97 7.85
hill |10[°] 10.90 8.95
15[°] 10.70 8.30
5[°1 10.10 7.80
up | 7[°] 10.00 8.34
hill 110[°] 9.92 8.70
15[°] 9.91 5.90
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