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Measurement and eval uation for
profile tolerance based on images
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(State Key L aboratory of Precision Measuring Technology and I nstruments of
Tianjin University, Tianjin 300072, China)

Abgtract : A profile measurement and evaluation method for the micro-parts based on the images is
presented. This method includes the method of profile data modeling in theory, bound searching
method of expansion polar angle corresponding theoretical points and eval uation method of least-devia
tion profile error. The evaluation method of least deviation profile error and classcal least -square pro-
file error are analyzed and compared based on several examples. The experiments on actua image
show that the iterative times of the least deviation method are 0 3 fewer and the accuracy are 4 %
12 % higher than that of least-square method ,which can meet the requirements of high accuracy and
fast profile tolerance measurement of micro-parts.
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Fig.2 Catch spring and its theoretical profile model
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Fig. 3 Deviation curve of outer profile points of catch spring after anticipated orientation
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Fig.4 Deviation curve of outer profile points of catch spring after LDM evaluation (number of iterations:4)
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Fig. 5 Deviation curve of outer profile points of catch spring after LSM evaluation (number of iterations:5)
4.2
( 6
7
9
f=79.3um, LDM
3 fmin =46. 74 m; L SM 6
3 fmin =50. 74 M
m H Fig.6 Wound whed
f=97.54 m,LDM 5 .,
fmin =38.00 m ;L SM 8 , LDM
fmin =39.54 M
L SM ; ,LDM
89 10 - LSM
2 © 1994-2009 China Academ al Electronic Publishing House. All rights reserved. http://www.cnk




400

17

M7 BAEH
Fig.7 Tripping level

—o— LSMi¥4ft
—o— LDMi¥4fh

e

Q._’..‘_--Q--o-'-O
‘\‘-\"-_‘&...__._.q—-o

A ' i

140

g 120
2

E 100
v
-
=

-] 80
&

600

8

Fig.8 LSM&.LDM evaluation of catch spring
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Fig. 9 LSM&LDM evaluation of wound wheel
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Fig. 10 LSM&LDM evaluation of tripping lever
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Tab.1 Resultsof LDM &L SM eval uation

LDM LSM
68.5 77.1 12.6%
46.7 50.7 8.6%
38.0 39.5 4%
2 LDM LSM ( f min )

Tab.2 Resultsof LDM &L SM evaluation
(The minimum number of iterations)

LDM LSM
4 5 1
3 3 0
5 8 3
(LDM) (L SM)
5
0 3 , 4%
12.6 % ,
(a,
ble) 1

LSM

24 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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