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Development of an Algorithm for the Vision—Based

Surface-Strain Measurement of Large Stamped Parts
D. S. Kim* and H. J. Kim**

Abstract

It is still hard to measure the strain distribution over entire surface of a medium or
large-size stamped part even by using an automated strain measurement system.
Several methods which enable to enlarge the measurement range without Ilosing
accuracy and precision are suggested in this study. The superposition of images having
different high-lightened or damaged part each other results in an enhanced image. A
new method for constructing the element connectivity from a line-thinned image makes
it possible to identify up to 1,000 elements. And the geometry assembling algorithm is
proved very efficient, in which the whole area to be measured is divided into several
parts; the coordinate transformation between every two adjacent parts is obtained from
the concept of the least square error; and the 3-D shape or strain distribution over the

whole surface is assembled.

Key Words : Computer Vision, Surface-Strain Measurement, Image Superposition, Element
Connectivity, Geometry Assembling
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images with high-lightened part

(a)

(b) superposed image

Fig. 1 Superposition of images
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Fig. 3 Algorithms for constructing
the element connectivity



Fig. 4 Application of new algorithm for
the element identification
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{a) one image for the whole area

(b) assembling of four images

Fig. 5 Comparison of the major strain between one image and assembled images

-271-



W dd vAF T, Ty, Toa, By o @ (V
x6)e] vlAdE AHERFAE LAY, Gauss-
Newton ¥®g Abg3te) 2 #18 Fasich

Fig. 5(a)= A%3 334 Z2d 2 "zl
dnEE ﬂ%oﬂ A E o (LDH) A# ¢
HA F9e b Aol:, (b= AA
2y 2Ro

*}%o}@? et #x W
i

of
2
[
™
kY
N
2
o
o
3
3
o
rﬂ
3
°
X
30 °
k<l

1]

A

Fig. 6 Error accumulation by successive
image assembling

Fig. 7 Application of the geometry assembling
to a rectangular deep-drawn cup
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