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Design of Gap and Flush Measurement System for Washing
Machine Assembly
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Nanjing 210016, China; 2. State-owned Jinjiang Machinery Factory, Chengdu 610043, China)
Abstract: In this paper, a gap and flush measurement method based on line structured light is established by
designing a visual inspection platform for washing machine surface quality. A gap measurement algorithm is
designed. After threshold segmentation and gap positioning, on ROI image is obtained, and the least square
method is used to fit the gap edge. The gap width is calculated according to the calibration results of line
structured light sensor. A washing machine flush measurement algorithm is then designed. The light strip ROI
image 1s obtained through the gap position. After threshold segmentation and centerline extraction, the feature
points on both sides of the gap are found. The two-dimensional coordinates are transformed into three-
dimensional coordinates through the calibration results, then the flush depth is calculated. The experiment
results show that the absolute error of gap width measurement is 0. 124 mm and the absolute error of flush size
measurement is 0. 170 mm, which meets the requirements of automatic measurement for washing machines.
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Tab.1 Flush measurement results

5 e /mm B B/ mm
75 0.5 1.0 1.5 2.0 0.5 1.0 1.5 2.0
M AE o /mm IR2Z{H e/mm
1 0.437 1.069 1.564 2.098 —0.063 0.069 0.064 0.098
2 0.582 0.940 1.592 2.079 0.082 —0.060 0.092 0.079
3 0.469 1.032 1.570 1.937 —0.031 0.032 0.070 —0.063
4 0.496 1.082 1.461 2.088 —0.004 0.082 —0.039 0.088
5 0.507 1.050 1.435 2.092 0.007 0.050 —0.065 0.092
6 0.467 1.034 1.554 2.106 —0.033 0.034 0.054 0.106
7 0.431 1.045 1.541 2.039 —0.069 0.045 0.041 0.039
8 0.523 1.031 1.484 2.050 0.023 0.031 —0.016 0.050
9 0.457 0.947 1.461 2.124 —0.043 —0.053 —0.039 0.124
10 0.540 0.935 1.577 1.933 0.040 —0.065 0.077 —0.067
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Tab. 2 Quantitative results of different methods

ik - #?&uung " TR mm 1/
BERSi g 0.5 0.5 0.5 0.5 / /
ArUcobric 0.551 0.454 0.564 0.588 0.062 0.38
HEFADC B 0.539 0.440 0.463 0.575 0.058 1.05
YNy R 0.581 0.532 0.554 0.558 0.056 0.14

-
ik = #?tmm23 S PR s
BERS i/ gin] 0.5 1.0 1.5 2.0 / /
ArUcobric 0.402 0.915 1.568 2.063 0.079 0.41
HERADC L 0.577 0.905 1.421 1.927 0.081 0.98
AR SCE 0.585 0.904 1.439 2.072 0.079 0.21
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