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Design of the digital adjustable even lighter based PWM
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Hangzhou 310018, China)

Abstract: LED (Light Emitting Diode, LED) source is a field luminescence source light. Video
lighting measurement is still in the initial exploration stage although it has gained a wide application.
Illumination uneven and light intensity discomfort will affect the quality of images. A digital adjusta-
ble even lighter system is designed based on PWM to obtain the high quality images for image
measurement of under illumination. This digital adjustable even lighter system can obtain annular
LED array, light angle, the number of LED lights, light ring diameter with the orthogonal experi-
ment method. We also build a light source system to gain even lighter among 2 c¢cm view field in the
LED circular array. A circuit of PWM pulse generation is designed according to the LED light features
to gain an even light of 256 adjustable intensity through the PC software on a variety of different occa-
sion. Four different levels of intensity uniformity is tested in the experiment, and experimental data
shows that the intensity uniformity reaches up to 83% at the field at 0. 7X and 4. 5X using an optical
microscopic image, which meets the requirements of the image measurement.
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Tab.1 LED lighting solutions orthogonal table
) RIG T 5 A H bR
%1% LED it . LED fiiiffi/°  LED #JEH42/cm B %
T 1 HE B /mm
1 4 2.0 39 3.0 52.096 1
2 4 2.5 41 3.5 59.197 6
3 4 3.0 43 4.0 52.892 4
4 4 3.5 45 4.5 61.111 5
5 4 4.0 47 5.0 62.938 7
16 10 2.0 45 3.5 72.803 1
22 12 2.5 39 5.0 68. 467 4
23 12 3.0 41 3.0 86.410 3
24 12 3.5 43 3.5 71.748 3
25 12 4.0 45 4.0 68. 826 6
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Fig.1 The 16th figure curve array illumination
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Fig. 2 The 23th figure curve array illumination
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Tab. 2 Uniformity of factors at different levels of uniformity

LED & FEET S A F bR LED fiii fa LED #J¥ H A% /cm
B /mm
K- 1 0.576 472 69 0. 630 216 0. 540 295 0.345 978
K- 2 0. 407 098 74 0.518 677 0. 604 403 0. 586 008
K- 3 0. 423 803 45 0.562 754 0. 589 582 0. 587 740
IR 4 0.514 818 78 0.521 817 0.513 952 0.581 718
K- 5 0.751 909 71 0. 440 639 0.525 871 0.572 659
2 0.344 810 97 0.189 577 0.090 452 0. 240 030
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Fig. 3 Block diagram of control system
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Fig. 4 Circuit diagram of the digital-analog conversion system
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