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A Digital Dimming Color and Intensity Method of Three-channel LED
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Abstract: In machine vision, there are many problems exist in light-source, like long running
times, manual debugging, heating seriously and poor adaptability. Accordingly, a digital dimming
method of light source was proposed based on PWM technology, which was divided into eight situa-
tions. The limitation of this model was pointed out and the principals of the digital light-source was
declared from three aspects: dimming theory, control theory as well as driving theory. In the mean-
while, four representative experiments were showed out. The results show that this method can satis-
fy most proportion of the mixed light models, and realize the adjustment of color as well as the
change of illumination. With the function of trigger control, the above problems can be solved prop-

erly, at the same time, postponing aging of light-source and energy saving can be achieve as well.
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Tab.1 Test data of single channel PWM

Color Intensity degree Intensity N% Theoretical luminance flux/1x Measured luminance flux/Ix
green 255 100% — 448
green 234 90% 403.2 405
green 213 80% 358.4 358
green 192 70% 313.6 313.5
green 172 60% 268.8 270
green 150 50% 224 223
green 129 40% 179.2 179.4
green 107 30% 134.4 132.6
green 87 20% 89.6 90.8
green 65 10% 44.8 44.9
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Tab.2 Test data of binary channels PWM

Color Intensity degree Intensity N% Theoretical luminance flux/Ix Measured luminance flux/Ix
PY 255 100% — 492
PY 229 90% 442.9 439
PY 205 80% 393.6 393
PY 179 70% 344.4 346
PY 153 60% 295.2 297
PY 128 50% 246 248
PY 102 40% 196.8 197.7
PY 78 30% 147.6 152.4
red — 20% — —
red — 10% — —
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Tab.3 Test data of three-channels PWM

Color Intensity degree Intensity N% Theoretical luminance flux/Ix Measured luminance flux/lx
white 255 100% — 690
white 230 90% 621 625
white 204 80% 552 554
white 179 70% 483 484
white 153 60% 414 415
white 128 50% 345 346
white 102 40% 276 277
white 77 30% 207 212
white 51 20% 138 141.7
white 26 10% 69 72.1
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Tab.4 Test data of violet lighting

Color Intensity degree Intensity N% Theoretical luminance flux/Ix Measured luminance flux/Ix
violet 255 100% — 430
violet 224 80% 344 346
violet 194 60% 258 259
violet 163 40% 172 172.2
violet 133 20% 86 88
violet 117 10% 43 46.2
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