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A Dynamic Edge Position Extraction Method for Adaptive Light Intensity Variation

DU Wen-hua, GUO Xiao-gang, ZENG Zhi-qiang, WANG Jun-yuan
(North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to study the influence of the light intensity change of the LED backlight source on the ac-
curacy of the two-dimensional size measurement of the visual measurement system. Through carrying out the theoretical
derivation and experimental study of the relationship between image gray scale and light intensity, the influence rule of
the backlight intensity on the edge position of the image was obtained. With the enhancement of the backlight intensity,
the pixel gray value near the edge position gradually increased and edge position shrank up to 4.7 pixels (20.03 um). The
measurement error of the diameter of each standard axis was reduced to within 1 pixel (4.26 pm) in the method of the
dynamic edge position extraction with adaptive light intensity change. The light intensity change has great influence on
the measurement accuracy of the image measuring system. The method of dynamic edge position extraction with adaptive
light intensity change can effectively compensate the measurement error and improve the measurement accuracy.

KEY WORDS: visual measurement system; size measurement; backlight intensity; edge position; measurement error
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Fig.1 Local region gray scale change under different
light intensities
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Tab.1 Diameter measurement result of eight kinds of standard shafts
T FhnE Y HAR g
1 mm 2 mm 3 mm 4 mm 5 mm 6 mm 7 mm 8 mm
65 AMBLET 23459 469.19 703.87 93845  1173.31  1407.92 1642.53  1877.30 0.00
‘ MEIE 23459 469.19 703.87 93845  1173.31  1407.92 1642.53  1877.30 0.00
9 FMERT  232.68 467.41 702.00  936.47  1171.51 1406.01 1640.64 1875.62 1.85
*MEJE 234.17  468.79 70323  937.94 117292 1407.49 1642.01 1876.85 0.47
s FMERT 23151 466.20 700.97 93544  1170.41 140494 1639.67 1874.42 2.95
’ *MEJE 234.13 468.78 703.48  937.96 1172.87 1407.45 1642.11 1876.94 0.43
” FMERT  230.86  465.43 70024  934.69 1169.61 1404.17 1638.76 1873.64 3.72
MEE 23431 468.98 703.62 93825  1173.01 1407.64 1642.31 1877.03 0.25
165 AMBLET 23023 464.89 699.51 934.11  1168.97 1403.62 1638.24 1872.95 4.33
’ MEIE 23454 469.17 703.83 93842  1173.25 1407.87 1642.51 1877.25 0.04
19 FMERT 22938 463.99 698.68 93327 1168.08 1402.72 1637.31 1872.14 5.20
*MEIE 23441 469.04 703.78 93821  1173.13 1407.76 164236 1877.11 0.17
15 FMERT  228.89 463.41 698.13 93274  1167.53  1402.19 1636.79 1871.54 5.74
’ *MEJE 23454 469.18 703.84 93843  1173.25 1407.88 1642.55 1877.25 0.03
” FMERT 228.18  462.86 697.60  932.01 1166.92 1401.57 1636.15 1870.91 6.37
AMEE 23452 469.17 703.82  938.41  1173.26 1407.89 1642.49 1877.28 0.04
265 AMBLET 22735 461.95 696.66  931.24  1166.07 1400.68 163531  1870.06 7.23
’ *MEJE 23425 468.89 703.53  938.13  1172.96 1407.58 1642.21 1876.97 0.33
99 FMERT 22674 461.35 696.05  930.62 1165.46 1400.06 1634.68 1869.48 7.84
*MEJE 234.17  468.76 703.49  938.05 117291 1407.49 1642.13 1876.88 0.41
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