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Detection Method of Lifting Point Positions of
Prefabricated Component Based on
Improved Guide Filter

WU Yuhou ,WANG Xiaowei ,ZHANG Tian

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; In the process of automatic hoisting of assembly construction machinery,the problems of
big image noise,low accuracy of position detection and obvious influence of light and shade are
solved when determining the hoisting point position of prefabricated wallboard. The positions
information of the lifting points are obtained by template matching between the edge contour of the
lifting point CAD model and the edge contour of the image after the improved guided filtering
processing. The experimental results show that the maximum error is 1. 48 mm in the direction of X
and Y axis,4.49 mm in the direction of Z axis, and the maximum detection time is 0. 36 s. The
closer the distance is,the higher the accuracy is. It is less affected by the light,and the error values
meet the engineering requirements. This method can obtain the position information of the lifting
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points efficiently and accurately, which is less affected by the degree of light and dark, and the

results meet the engineering requirements.

Key words: guided filtering; position measurement; CAD model; prefabricated components;

template matching
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Fig.1 Prefabricated wallboard position detection
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Fig.2 Set of higher order difference operators
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Fig.3 Contrast between guided filter and improved

guided filter
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Table 1  Internal parameters of camera

Jf/mm K s/um s./pm - c./pixel ¢, /pixel

8.958 -1 891.51 2.203 2.2 1312.45 902.849
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Table 2  External parameters of camera
R/(°) R/(°) R/(°) t/mm  t/mm ¢,/ mm
6.483 0.769 357.837 29.842 26.112 718.384
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Table 3 Comparison of 1. 5 m target matching

results
L OGN semedE
HFR AR SE 2/ mm
ZE W/ mm ZE W/ mm
X HafR -280.33 -280. 90 0.57
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Z MhR 1518. 03 1516.00 2.03
X AR 341.70 341. 40 0.30
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VA YN 1508.42 1 506.70 1.72
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