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Adaptive tuning methods for digital camera parameters

under variou illuminations

WANG Hong-rui, TIAN Yan-tao, GU Qing
(College of Communication Engineering, Jilin University, Changchun 130022, China)

Abstract: Adaptive tuning methods for digital camera parameters are proposed to increase the
robustness of machine vision system under various illuminations. Camera parameters are online
estimated first; then, analog to digital conversion level, gain, black level and exposure time are tuned
according to the environmental illumination to guarantee that the average intensity of binary image is
within a predetermined range. Experiments demonstrate that the method of adaptive tuning is helpful
to capture canonical images in a large scale of illumination variation. The proposed method can weaken
most influences of various illuminations on the machine vision system. The precision of subsequent
position measurement is improved and automatic running of the machine vision system is guaranteed
under various illuminations.
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Fig. 1 Machine vision system
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Fig. 2 Flowchart of the machine vision system
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Fig. 3 Relationship between average intensity of binary

image and parameters of digital camera
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Fig. 4 Images under dark illumination
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Fig. 5 Images under normal illumination



- 1266 - kK % 3

B (T F )

% 39 A

(c) (d)

Bo6 BEEBTHEMR

Fig. 6 Images under strong illumination
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Fig. 8 Histogram of grabbed images under common
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Table 1 Experiment data under three kinds of illumination

s x WL — BRI

ppr Tk 2 Tl Tk 2 T T2
BRI e 8K 1 1 1 1 3 3
B 8 16 8 11 8 8
L 0 1 0 0 0 0
W ' N 8] /ms 60 60 60 60 60 40
EMEAR R IKEHE 101. 457 198. 587 153. 851 200. 672 219. 837 200. 254
TR BE B 127.5 136 132 134 141.5 136
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