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Abstract: A machine vision system is proposed to measure the diameter of a mini milling cutter on
line, and the measurement uncertainty is analyzed in this paper. The system consists of a back-light
source, a rotate stage, a rotary encoder, a camera and corresponding software. While the milling cut-
ter rotates, the camera is triggered by the rotary encoder and a series of images are captured. The
sources of uncertainty and their effects are analyzed, including the parallelism of the light source, lens
distortion, CCD noise, focusing situation, the geometric properties of tested objects and the algorithm
design. According to results of experiments, the uncertainty mainly depends on the geometric proper-
ty of the tested object when sampling rate is not enough, otherwise, it is mainly relative to the paral-
lelism of the light source. In the experiment performed, the system uncertainty is 4 pm with a sam-
pling rate of 33 frame/circle, both accuracy and efficiency meet the requirement of manufacturing.

Key words: machine vision; mini milling cutter; diameter measurement; uncertainty

W B 2011-12-02; 81T HH#E : 2011-12-29.
HEE&WAB ey A ABEI SR BI H (No. 2011J01361)



%4l +

55 O BE T AME AR I Y AN E 881

1 3 =

PLAR A8 2 5 P92 B A AL 5 D e, R
FHAIL A8 A AU A A 2 Ak Iy . HC R 48 E 2k
PG SR 4R L TRTAR 1 A BN 23 BT TR A5 1 B 7R
SEROF ALY B AR HOR SRR ANk
Ji& HUAR 0 B0 I O B2 AN T4 i X R
WA A X JL AR i ) 0 e SR Bk R Bk
THL AR AL E B JLAn] 2 0 B AR ELA AR R i SR
b RS v VR B S AR REAL KT AR
W] 0 4 2 TR P S e T LS B 5 1
RORTJEE o DRI 7 S AR 52 ST

A H WA 5 R — A 20 A DX ] A S —
AN R B AR S A E R A
RE JEE e FH LA AL I 0 45 2R A RE B S 19 R L A
o 0 o ) A A [R]  EER E B R R IR
T A7 AL F A 25 L e N E E T T
FE T DN 45 A0 RT 5 AR B L F T A A5 RO
JEE 2R 1 23 B AT Sk i 2R 4T 1 58 8 B A3t ET SR AR
Y R ST I R R G AT D B R

A SCHEST TR T HIL A LB 0 R B ) A A
TR GE LU 285 R 05 o 22 1 0 ANl 5 L T4 B
WS A3 BT T BB R SRR PL R I 4 1k 2 T L
R A BT 4 A DR X R B 0 A AR I
SERAHE BER A A5 T RGN E

2 A%kt

T LA L 1 0 B T A 4R R S
CCD #H ML (UI-2250SE-M-GL ), X it L 45 3k
(NAVITAR 1-17797 2/3",1. 3) AT 6066
K ® e F B . b T AR 2. R

K1 i R s

Fig. 1 Image of the system
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Fig. 5 Difference of result in two illumination methods
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Fig. 12 Change of milling cutter contour
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