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A Study on the optical aspects of machine vision based dimensional
measurement system

Eun-Ho Lee*

ABSTRACT

A novel method of dimensional measurement using machine vision, which is called Landmark
Tracking System, has been developed, Its advantages come from tracking only the bright,
standard shaped ‘landmarks’” which are made from retroreflective sheets. In the design of
the LTS, it is essential to know the relationship between optical parameters and their influence
on system performance. Such optical parameters include the brightness of landmark image,
the illimination system design, and ihe choice of imaging optics. And the performance of
retroreflective material also plays important role in the LTS performances. Influences of such
optical parameters on LTS's dimensional measurement characteristics are investigated, with
respect to the retroreflective material, the imaging optics, and the illumination system.
Measurement errors due to parameter variations are also analyzed, Experiments are performed
with a LTS prototype. Retroreflective characteristics are verified, and the LTS's measurement
performances are measured in the form of repeatability and accuracy. Experimental results
show that the LTS has repeatability better than 1/30,000 of a field of view (30 degrees),
and accuracy hetter than 1/3,000 of a fleld of view.
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Irradiance Change due to Thick Pinhole
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C. Landmark Tracking System2| MEAJS}

Table 2 Specifications of Landmark Tracking

System
ITEM SPECIFICATION
CPU MC68000
A/D converter | § bit flash A/D converter
field of view 30 degrees
focal distance |[4.5 mm

CCD sensor TC 211(192X165 pixels)

scan method | o0/ frame digital, 8 MHz

& speed
pinhole diameter | 100 ;m
pinhole thickness [ 40 pm

used retroreflector| Scotchlite #7610, 3870

D. Camera calibration equation
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712 #BANY T HY #HAFolm (x, vy, 77 2
Hg Mz AFAZ B ABY 9 F AEY P
AE th&3 o] Rotation matrix R¥ Translation
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I 5 JAE gl ded AFE (0 v
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effective focal lengthe|t}.
g, X
u=f >
(D-2)
=f. X
v=f P

I3 £ A= camera calibrationg A& T8l
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Fig.B-3 Radius of the 50% light energy
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