FE: PERFR
Eh: PERFRKELFRBINSIERR

HERENRFS
E4: Wk

B O BRAE | English

ek @ T FE 2013, 21(10) 2480-2487 I1SSN: 1004-924X CN: 22-1198/TH DOI1:10.3788/0PE.20132110.2480

AHIHF | FRIHS | SRR | s CTEAT]  [ORH]
LA I 6 2

BTN IR Ay B R B R I R i 22 b A3

B, BRiGE>, WISON, ARNR, M

RHRY RN KA F R %, K 300072

W AL T T DMBA2IIR A SN A A LA I R ST, TR S A A IR A M . ¥ %%, K LLCCD N BB R 3R )2k
BT 2, LARAMEOE R LS ORI B S BN T e ; TICCORER L EILAHCEIE, 7 iiDM6423E 17 L AL A5
UL LRI E, FER A AL B AT bR RS VI 5 2P S . AR, T RGURZE, 3 RS BR 752 hCCDEOL T
ST B SR KA QBT B fea, BRI ST E A R, TRARSE AR T DA RO A B2 R i A sh 3 M AL, thEDYG
PSR R 8 8 57 R R RILRT I ) PG M VB0 H B 52 A QR R NRITT ), FFoxT b ate ke #1822 S BUR RN R ZE HEA T RS A M2 o S SRR W]
7EQ40.331 97° I, ZEARZERML S BB C I fy B B ARG I ) PG IUEL 2 1) TR % #1112 25 1 22. 5229%9% /N $]0.595%,  RGTIIE A&
J%50.051 44°

CHEE  SREERIN HLESRLGE  Z&EHDE RZEAME DMe42

Embedded angle vision inspection and error compensation for line structured lights
QIU Zu-rong, CHEN Hao-yu*, HU Wen-chuan, ZOU Mao-hu, YANG Ting
State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China

Abstract: An embedded angle visual inspection system for line structured light was established based on DM642 to
detect the angle of the line structured light in real-time accurately. Firstly, a device using the CCD as its image sensor
was fixed on a datum plane, and the other one using a line structured laser as its light source was fixed on the plane
to be measured. The image of the line structure laser on a screen was acquired by the CCD and its angular position
value was obtained by on-line processing of DM642.The angle between the datum plane and the measured plane
could be gotten through calibration of the angular position value. Then, the angle a between CCD surface and
projection screen surface was proved to be the dominant error source by an error analysis. For compensating the
error, a mathematical model was established. On the basis of the model, a calibration method was used as follows:
the circular grating was used to control the laser generator to rotate accurately three angular displacements, and the
angle value of a and its direction were calculated according to the angular displacement value and the corresponding
image detection, then the detection error brought by the angle could be compensated. The experimental results show
that the angle error is reduced to 0.595% from 22.522% after compensation when a is 0.331 97° and the measuring
uncertainty of the system is 0.051 44° .
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