The Development of a Miniature Optical Directional Positioner
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ABSTRACT
During an ultrasonic testing, the key factors affecting the accuracy of flaw locating are the probe position and its direction, the
refraction angle of probe and echo sound path length. In this article, we introduce the development of a new optical device for probe
locating and determination of its pointing direction. Conventional probe locators use a design with arms and encoders. Usually, these
devices are relatively big, heavy, and not easy to handle. The new optical probe locator measures the travel distance by comparing
several consecutive images captured by the integrated camera. The device doesn’ t have the drawbacks of conventional probe
locators, besides it is much cheaper. Theoretically, the accuracy can be up to 400cpi and our test result is very close to this figure, so
the proposed device is quite useful for many similar applications in different industries.

Keywords : Ultrasonic testing, Probe position, Flaw locating
Table of Contents

o000 0oo0o0obo0o0oo0obooooooboooO0ob0oooO0ooOOobOOoU0oOoDOooOoOooOOoDOWbObOOoDOon
goodbO0oo0oOooOobouoo0obOooooooboooOO0obOooOwvO0OOoboUoDOOobOooObDOoDOoboooDd
goooboobobobobooobodovoboooboobooboobooboobUoboboobDooboobooboo
0000OviDOO0OOD0OO0OO0o0OD0O00O00000O00O00DO0DOD0000O0bO0o0DOoDOviioOOoooOoDOOoo
ocoooooOooboooO0oooOooOooboooO0OoDboOo00oDbOxOboooobDooooobooOoDooooDoboOog
ooooooO0ooboooOoobooxiboo oo11goooooobooooooooooooooDbooooDoboOog
obooobDl1iz200000b0ooooooboooooboo0oooobooooboboooobD213boboboooOoO
oooooobooooobouoooooboooooboooz4bbooooboooobobDooDobooog
gbooobgoobgobb40b00b00bOobb02100bgobooobobDoobooboooboOobDooobDooon
gboogobgoszz2b00b00o0boobobooboobooboboooboobooboboos23b00bgon
gboooboobobbooboobuoobobboboobgbe24LM3l70000O0DOO0OOODOOODOODO
gboboobgooboboobobory2s0gbgooeMosu gooobooobooboobooboobooboooDo9
gbooboob31ib0bobooboobooboboobooboobuobobobbo0ob00b143.2RRARCOO
gbooobooboboboboobooboobooboboob2rs3spgobobooobooobooboo ooboo
goooboobobobobo2r340booboobobooboobooboboboboooboobooboOones
s000000b00bobbooboooboobOobDoobDoobo0obOobobo3oob obobD410b000DO
oooobooboboboboobo0obooboboooboo4ubo oo s10obooboboboobDoobon
ooooboobobboboobgoobgrs2boooboobobobobooobDooboobobDboobDooo
oooo3roboobooboooboooboo0bobbobooobooboobobooobOooDb3

REFERENCES

1.0000" 000000000000 0000000ooo00” 0000000000000 00000020020 200000
O0oooooooo, oooooooor ,000000000000o19880 3.000 ," D00oOooooooooogg
ORRARC" ,000@oUUIDOOCOOOOOOO OODO , 000000000 40000000, 0000O000O00" , 0000
Joooooo,1900 5. 0000000 ) oooooo” ooobooboooooooobooo ., 0b0bo0ob0booboo0e0OoOoO” O
0000000000000 00000000D0” O 000000000000 00ooooO0gd 7.K. Harumi OY. Ogura O M. Uchida
0" ULTRASONIC DEFECT SIZING” 0O Tip Echo Working Group of 210 and 202 Sub-committee of Japanese Society for Non-Destructive
Inspectiond 8. AWS,” AWS D1.1 Structural Welding Code-Stell 1996,” American Welding Society,19961 9. Yukio Ogura,” Height
Determination Studies for Planar Defects by Means of Ultrasonic Testing” ,The Nondestructive Testing Journal ,VVol.1,No.1, 1983, pp.22-290]
10. Chin-Yung Yeh(J O O),” A NEW Multi-Tip-Echo Sizing Technique ” MTEST” For Surface Planar Flaws” ,R.O.C IOTH NDT
CONFERENCE,0 00 0D0ODOO0ODOOOOODOD 11.J.Blitzand G.Simpson , " Ultrasonic Methods of Non-destructive Testing” ,1Edition ,
1996 , Chapman&Halld 12. Robi Polikar ,Lalita Udpa, Satish S.Udps, and Tom Taylor,” Frequency Invariant Classification of Ultrasonic Weld



nspection Signals,” IEEE Transactions on Ultrasonics, Ferroelectrics, and Frequency Control,VOL.45,NO.3,May 19980 13. Virginio Cantoni
and Alfredo Petrosino , “ Neural Recognition in a Pyramidal Structure,” 1EEE Transactions on Neural Networks, VOL. 13, NO .2, March
2002 O



