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Review on the machine vision measurement and control technology for
intelligent manufacturing equipment

WANG Yao-nan, CHEN Tie-jian’, HE Zhen-dong, WU Cheng-zhong
(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: To satisfy the enormous demands of machine vision techniques in the intelligent manufacturing equipment
industry, we propose a general machine vision measurement and control technical system according to the specific appli-
cation environments, which compensates the deficiency in current researches. First, the key techniques of the technical
system including industry imaging, automatic imaging acquisition, image pre-processing, vision detection and measure-
ment, visual servoing and intelligent control are summarized and elaborated. Then, a generic design principle of the vision
measurement and control system is presented, which is illustrated and embodied by three typical equipment. Finally, the
new problems and challenges, which are essential in developing more intelligent and reliable, extremely fast and precise
automatic manufacturing equipment, are also discussed.
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Fig. 1 Machine vision measurement and control technical system for intelligent manufacturing equipment
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Fig. 2 The industrial optical imaging system
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Fig. 3 The serial imaging mechanism for fast moving objects
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Fig. 4 The four steps of image registration
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Fig. 5 The edge based ROI localization method
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3.5 BEMEIABIRLI J7 ¥ (Image recognition and de-

tection method)
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3.5.3 B4k (Image classification method)
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(Visual servoing and control techniques)
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Fig. 6 The visual servoing control principal

4.1  ALuAE R ) BA% R G kT (Imaging system
design for visual servoing system)
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4.2 FEF B G R E 5 4[] iRk 75 ¥ (Image and
position based visual servoing control)
FEIBVSHIPBVSHLIE fil ik R GeHH, 405 B4
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we } Z BRI AR T 2RI N
é= LeVc, ®)
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PR 458 1l 23 1K) VT ORI ] ke 45 1 PR A 17,
e M AR AR Y, LR ZE R E U R
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4.3 HEFEMHE AR (Direct visual servoing control)

TEAL GE BB Av] I 5 2o, T ace FH AR o £ L
bl e RN DNES N SR & R R S 1D
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oA Do v o4 HAT SRS FLU R RN AR
4.4 FTHREAIESIITEE(Vision based opti-
mal control)
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technique applications)
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Fig. 7 Intelligent machine vinson measure and control manufacturing equipment system architecture
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Fig. 8 The intelligent bottle quality inspection machine
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injection inspection machine)
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Fig. 9 The intelligent injection inspection machine

53 EEFAeH T AR W 5 5 PR % £ (Precise
intelligent electronics inspection machine)
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Fig. 10 The precise intelligent electronics inspection machine
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