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Abstract: A machine vision inspection system consists of a camera, optics, illumination, and image acquisition system.

Especially a scanning system has to be made to measure a large inspection area. Therefore, a machine vision line scan camera

needs a line scan light source. A line scan light source should have a high light intensity and a uniform intensity distribution. In

this paper, an offset calibration and slope calibration methods are introduced to obtain a uniform light intensity profile. Offset

calibration method is to remove the deviation of light intensity among channels through adding intensity difference. Slope

calibration is to remove variation of light intensity slope according to the control step among channels through multiplying

slope difference. We can obtain an improved light intensity profile through applying offset and slope calibration

simultaneously. The proposed method can help to obtain clearer image with a high precision in a machine vision inspection

system.
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Fig. 1. The schematic diagram of line scan illumination system.
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Fig. 2. The line scan light source for line scan camera.

Fig. 3. The light emitting surface of LED line scan light source (left
side: only LED unit, right side: LED-+lens+diffuser).
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Fig. 4. The light intensity profile and channel of LED line light source.
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Fig. 5. The driving circuit of LED line scan light source.
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Fig. 6. Illumination intensity vs. step with same slope. (a) Offset deviation state and (b) after offset calibration.
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Fig. 7. [llumination intensity vs. step with same offset. (a) Slope deviation state and (b) after slope calibration.
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Fig. 8. Illumination intensity vs. step with different offset and slope. (a) Offset and slop deviation state and (b) after offset and slope

calibration.
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Fig. 9. [llumination intensity vs. step with different offset and slope.
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Fig. 10. Slope calibration. (a) Slop and offset deviation state and (b) after slope calibration.
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Fig. 11. Offset calibration. (a) Slop and offset deviation state and (b) after offset calibration.
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(@)

(b)

(d

Fig. 12. The measured light intensity profiles in the case of step=10. (a) Before calibration, (b) offset calibration, (c) slope calibration, and
(d) offset and slope calibration.
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(b)

(d)

Fig. 13. The measured light intensity profiles in the case of step=20. (a) Before calibration, (b) offset calibration, (c) slope calibration, and
(d) offset and slope calibration.
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(@)

(b)

(d)

Fig. 14. The measured light intensity profiles in the case of step=80. (a) Before calibration, (b) offset calibration, (c) slope calibration, and
(d) offset and slope calibration.
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(@)

(d)

Fig. 15. The measured light intensity profiles in the case of step=100. (a) Before calibration, (b) offset calibration, (c) slope calibration, and
(d) offset and slope calibration.
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