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This paper presents a machine vision-based surface inspection system for journal bearings. Traditionally, human operator
inspection classifies the defective and defect-free bearings. Although the operator has capability to find a defect on the
bearing surface, his/her inspection ability is influenced by fatigue and physical conditions related to repetitive work.
Therefore, machine vision systems are widely used for quality control in order to reduce costs and to improve product
quality. In this paper, we develop a machine vision system for journal bearing surface inspection that can inspect various
types of defects on the bearing surface, such as laser marking quality, gas pockets, 2 @ hole measurements, rust and so
on. The proposed system was evaluated and installed on a journal bearing manufacturing line. The journal bearing
manufacturer reported that the proposed system has high accuracy and efficiency.
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Fig. 1 Proposed journal bearing inspection system

Table 1 Proposed vision system H/W specification

Item Specification

- Industrial 2D monochrome

Camera - 5M pixels with Gig-E interface
- 15 frames/sec.
Lens - C-Mount 8 mm lens
- Intel i3 processor
PC - Windows 7 professional
- MS-Visual C++ 2010
/0 - DIO card of 16 input and 16 output
Lighting - Square ling type LED lighting & controller

- Part No. remarking
- Part No. missing
- Air (Gas) pocket
-2 @hole missing
-2 @hole displacement
- Rust

Inspection item
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(c) (d)

Fig. 2 Teaching area for surface inspection: (a) Air pocket and dust
inspection, (b) Part No. missing, (¢) 2 @ hole missing and
displacement, (d) Part No. remarking
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Fig. 3 Proposed system installation

Table 2 Performance evaluation

Model OK Missing NG Overkill
A 4484 0 131 64 (48%)
B 6763 0 384 78 (20%)
C 3366 0 132 31 (23%)
D 6211 0 325 97 (29%)
E 6966 0 404 27 (6%)
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Fig. 4 The OK results of proposed system: (a) Model A, (b) Model
B, (¢) Model C, (d) Model D, (¢) Model E

(©)

Fig. 5 The NG results of proposed system: (a) Gas pocket defects o1
model A, (b) Gas pocket defect of model B, (¢) 2 @ hole
missing of model C, (d) Rust defect of model D, (e) Gas
pocket defect of model E
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