% 43 5% 11 EEOECY & 2014 4 11 A
Vol.43 No.11 Infrared and Laser Engineering Nov. 2014

ETZHEEXHNABHENET X
B FAEE LA IR K KRG

(1. L ERBRF 2K, TR 100044 ;
2. bR EHAEXRF NEAFE AL TEF R, LT 100192)

i E. BT —AH A=A CCD M =2 A K RAZFE A Z AN M55 8 EN F 8 5k, M2
AAROIERIR G — ARl i A E G A CCD AB 3o, BEEHMNY L B-?JE;%F’\
BB RFAFARZEABZ AR EALR LT ARS AN BHEHACCD L, =584
AR R AT EE ZA CCDRM My LA XA R ETAE, BFHESRFEL, ZA
CCO#m ey st e B X T, B4 T Lk THA BN p-<xa b EiEF, %@%T—‘/MTVX%&
AE AR EMNEHMOWAEEMN T AL, NELRAV  EAEN LA N, 5 WML T AR
Kol BEAAUN S, RABMIBARKEMAA 12T, R AR KB EH 1.03", AAF 124 R
KA £33 F Lum,

KR ME; SAWE; EAR

RESES. TH74L  XEARESE: A XE4HS. 1007-2276(2014)11-3597-06

Six-degree-of-freedom measurement method based on multiple
collimated beams
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Abstract: Using 3 CCDs to detect the position changes of 3 collimated beams, a six-degree-of-freedom
measurement method was presented. The measurement system consisted of two parts. A mirror and two
CCDs that were connected together by a link rod form the moving part. It was fixed to and moving
along with the measured object. A light source, an optical switch and three optical collimators of the
fixed part emitted 3 collimated beams. Two collimated beams projected on two CCDs respectively. The
third one was reflected back by the mirror and captured by the third CCD. Six-degree-of-freedom motion
of the measured object led to the synchronous change of the moving part, resulting in position changes of
3 light spots on CCDs. Then with a set of algorithms, the six-degree-of-freedom motion of the measured
object can be calculated based on these position changes. A four-degree-of-freedom measurement system,
which can manifest the characteristics of six-degree-of-freedom measurement, was built and experimental

tests were carried out. Within the corresponding measurement range, compared with the results of the
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dual-frequency laser interferometer and photoelectric auto-collimator system, the maximum deviations of

yaw and roll in this system are 1.27” and 1.03”, and that of two translational movements are less than

1 pm.
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Fig.4 Measuring principle of translation
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