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A Study on Strobe Control over LED Lighting System for Machine Vision

Tae-Hwa Kim and Cheon Lee
Department of Electrical Engineering, Inha University, Incheon 22212, Korea

(Received January 22, 2021;

Revised February 5, 2021;

Accepted February 8, 2021)

Abstract: The machine vision technology has been widely used in the industrialized nations like the United States, Japan,

and EU in the various industries from the late 1980s. Machine vision inspection system mainly consists of a camera,

optics, illumination and an image acquisition system. Optimization of the illumination light source is very important. This

paper shows a comparison between Pulse Width Modulation (PWM) control and strobe control in driving LED lighting

system for machine vision. PWM control method has problems such as a temperature rising of LED and a flickering

in image measurement for inspection. In contrast, the proposed strobe control method can suppress the temperature of

LED light source below 40°C. Also, it can remove the flickering problem through a synchronization between a frame

grabber and a camera shutter. Finally, the strobe control method was shown to extract clearer images with a high

precision compared to PWM control method.
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Fig. 1. LED driving circuit using PWM control.
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Fig. 2. (a) Gate voltage and load current waveforms of driving
circuit using PWM control @Time Scale=50 ps and (b) gate
voltage and load current waveforms of driving circuit using
PWM control @Time Scale=10 ps
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Table 1. Control parameters of strobe controller.

Parameters Control functions Values
. Determined by Depends on
Bright .
rignness the LED current application
Pulse width of LED turn-on
. . R . <10 usec
trigger signal signalling
. Time since trigger, to
<
Delay time LED turn-on 10 usec
Exposure time LED turn-on time <10 psec
Depends on

Holding time Frame grabber latency

application
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Fig. 3. Trigger signal, strobe signal and current waveform in

strobe control driving method.
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Fig. 5. (a) Trigger signal, gate voltage and load current
waveforms of driving circuit using strobe control @Time
Scale=50 ps and (b) trigger signal, gate voltage and load
current waveforms of driving circuit using strobe control

@Time Scale=10 ps.
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Fig. 6. IR camera images vs. temperature in PWM and strobe

control.
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Fig. 7. Temperature vs. time in PWM and strobe control.
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Fig. 8. Measured images vs. time in PWM and strobe control.

(a) Images in PWM control and (b) images in strobe control.
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