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Wide Dynamic Range Vision Sensor
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Abstract

The dynamic range of brightness on road scenes is very wide because of the lighting condition which
dynamically varies with various weather and road conditions. However, the dynamic range of conventional
video cameras is insufficient to input the images of road scenes. Consequently, we have developed a method
of expanding the dynamic range of video cameras. Also, we have developed an experimental vision sensor
system with a wide dynamic range based on the method applicable to vision systems for vehicles. The effec-
tiveness of this sensor system was confirmed from the experiments on highways under various lighting
conditions.
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Conventional TV camera
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Fig. 1
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Brightness of objects in road scenes under various lighting conditions and the dynamic range

required for a camera to input the scenes.
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Weight coefficient f( L)

Camera output level L

Fig. 3 A profile of the weight coefficient function
used to combine the images obtained with
different exposure conditions.

Dynamic range expansion unit
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Block diagram of developed image sensor system.

Fig. 5 Appearance of developed vision
sensor system.
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Table 1 Performance of developed image sensor.

Dynamic range x 107
Resolution 564(Hx 242(V) pixels
Minimum illumination 5lux, F1.4
Exposure time 6365 to 1/60 sec.
Number of exposure times 2t05

Image memory size 1024(M)256(V) x 2bytes
Processing board dimension 28360x 40mm

TWhen the exposure times are 1/87 and 1/2620 sec.
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Fig. 6 Timing diagram of the developed image sensor when the

number of exposure conditions is two.
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Wide dynamic range image sensor system developed
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(a)

Fig. 10

(b)

Images at a tunnel exit obtained with ; (a) a conventional video camera,

(b) the developed vision sensor.

(a)
Fig. 11

(b)

Images on the road where the sunlight is very bright and shadows

are very dark obtained with ; (a) a conventional video camera, (b)
the developed vision sensor.
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Fig. 12 Edge enhancement result of the images in Fig. 10 using Sobel operator.

Table 2 Percentage of satulated pixels in the area which closes lane marks on the images in Fig. 10.

. ~20m 20 ~40m | 40m ~

in the tunnel | around the exit out of the tunnel
Developed image sensor 0% 0% 0%
Conventional video camera 0% 14% 100%
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