ALY 58 KA

it¥  FuJi (Kazuhiro Tsujino)

FALDL R

Wt (%)

ERVAE RS

W (—) #3575

FARGFEHH

P2 64E3 20 H

ity SCH H

R FHRI BN 22 V72 ol B B RS g 00 B BRI B S PSR

SR
CIEEGIN,

A study about the automatic detection of used car body panels based on image
measurement technique
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Since the reuse of used car body panels can reduce the production cost and COs
emissions, it is being watched in recent years. Before circulating reused used car
body panels into the market, the quality, such as a crack and a dent, needs to be
inspected. The automatic check using imaging technology can be considered.
However, since many of car body panels have strong specular reflection,




application of image measurement technology is difficult for them. Therefore, the
inspection is conducted by an engineer's viewing now; the variation in the
inspection result is large by the human factor.

In order to decrease the variation of inspection, we propose the non-contact
automatic inspection system based on imaging measurement technology. First, in
order to solve the specular reflection problem of car body panels, we propose an
indirect pattern projection measurement technique. About detection of the dent,
since the dent is accompanied with a shape change, we detect it by using the 3-D
image measurement technique. To detect the minimal dents, we propose a dent
detection technique based on a combination of the phase-shifting analysis
technique and the multiplex phase-shifting image to improve the dent analysis
accuracy. About detection of the minute crack, we propose an improvement
bandpass filter to use the Fourier analysis technique.

This paper consists of six chapters. In the Chapter 1, first we describe a
research background of the needs of recycling used car body panels. Then we
describe the 3-D image measurement technique for dent detection, and some
image processing techniques for crack detection. Finally, we describe the purpose
of this study and composition of this paper.

In the Chapter 2, we describe the principle of the indirect pattern projection
measurement technique and the method of the image capture to solve the
specular reflection problem of car body panels.

In the Chapter 3, first we describe the principle of the multiplex phase-shifting
image analysis technique for dent detection, and then we demonstrate the result
of dent detection, and consider the results.

In the Chapter 4, we describe the principle of the Fourier analysis using the
improvement bandpass filter we proposed for minute crack detection, and then
we demonstrate the result of crack detection, and consider the results.

In the Chapter 5, we describe the composition of the detection experiment
system which uses the proposed techniques. And then we evaluate the system
performance.

In the Chapter 6, we summarize the result of research and mention the future
research task for practical use of proposed techniques.
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