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Research on correction of robot batch handling based on the
improved Blob analysis

Chen Peng',Chen Yanqiu',Peng Jun®,Ma Chenglong',Liu Yu'

(1. School of Mechanical Engineering, Jiangnan University, Wuxi 214122, China;
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Abstract: To solve the problem that industrial robots cannot place products correctly due to mechanical positioning error in fast beat
handling task, this article proposes a two-step strategy for two-point corrective positioning based on the improved Blob analysis. The first
step identifies the positioning points based on machine vision and image processing techniques using the improved Blob analysis method.
The second step quickly locates the position of a large number of products using the principle of planar affine transformation. The
improved Blob analysis method is based on image grayscale inversion, histogram equalization, and image filtering techniques combined
with threshold watershed segmentation algorithms to achieve reliable segmentation and circle center coordinate extraction for locating
circular features in black pallet images that are not easily imaged under limited lighting conditions. Therefore, the two-point positioning
strategy could achieve the planar affine transformation matrix before and after the pallet offset based on the reliable pallet circle center
position results to complete the pallet offset correction function. Finally, the experiments at the handling station of the actual production
line demonstrate that the accuracy and recall rate of the two-step strategy of two-point deflection correction positioning based on the
improved Blob analysis are 99. 75% and 99. 75% , respectively, while the product handling time is reduced by 20. 52%. The reliability
and efficiency of the robot unloading system are improved.
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Fig. 1 Visual positioning system and two-point positioning

correction strategy
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Fig.2 The improved Blob analysis and location algorithm

based on watershed segmentation

FHE D7 B A Ak BB AR Sl s ik MG LB . SRS ik
BT SCHR 44 ] TP IV R FELAY smooth_image () 5 F Xt
E7 B A S 0 AR AT - b B R TR Y K
BERS BE 2% E i B 2% 4 deriche2, 3 %1 Alpha fH
0. 01 B, PGB Jag &8 B0 JBE AR A5 380 1 0 1 0 6 A6 B 7+
B 7EM,BCRIE 3 (a) DI 4 MRE TR, AT L
PRIE H AR X8k AT LA a5 43 7K 08 B8 vk A5 B4R 4 14 4
BORUNE 3(b) 5 4 IREI PR

smmoth_image smmoth_image smmoth_image smmoth_image
(ImageEquHisto. (I EquHisto, (I EquHisto, (I EquHist

smmoth_image
(ImageEquHisto.

“deriche2.1) 'deriche2',0.1) 'deriche2’,0.05) ‘deriche2’,0.005)
7 & F

‘ (a) ﬁﬂﬁ&*lﬁﬁi&?ﬁ?ﬂ‘]@ﬁ‘l‘?ﬁf&ﬁ

(a) Image smoothing effect of pallet images with different filtering parameters
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Table 1 The performance of the improved algorithm

versus the improved algorithm
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(a) Failure samples of Blob analysis based on threshold segmentation
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Table 2 The result of image recognition deviation
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(b) Effectiveness of the improved Blob analysis and recognition based on watershed segmentation
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Fig. 6 The recognition of failure type of the unimproved algorithm corresponds to the recognition of improved algorithm
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Table 3 The recognition deviation of the improved
algorithm on the sample which cannot be recognized

by the unimproved algorithm
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Fig. 9  The recognition deviation line graph of the improved
algorithm on the sample which cannot be recognized

by the unimproved algorithm
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Table 4 Comparison of the efficiency of different

positioning strategies
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Table S Comparison of recognition accuracy of

different positioning strategies
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Fig. 10  Comparison line graph of identification deviation
between two-point positioning strategy and point-hy-

point positioning strategy
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