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An exterior attitude measurement system for spatial
object based on linear CCD

Al Li-li, YUAN Feng, DING Zhen-liang
(Department of Automatic Testing and Control  Harbin Institute of Technology » Harbin 150001, China)

Abstract: To overcome the conflict between the speed and the accuracy when area image sensors are
used for attitude measurement,an exterior attitude measurement system with nine linear CCD cameras
for spatial object is designed. The system can realize the real-time measurement for the exterior atti-
tude of measured object by seperate real-time reconstruction for the 3D coordinates of point coopera-
tion targets placed on the measured object under world coordinate system and spatial solution. Based
on the research of the relative positions of cooperation target and the camera optical system,the inter-
ference problem in the one-one corresponding relationship between the point cooperation targets and
the camera optical subsystems is solved. A new construction of optical system is designed to improve
the measurement accuracy and save space. The local and global calibrations for the multi-camera
measurement system are realized. The attitude measurement precision can reach 1’ when the image
sampling frequency is 1 316 frame/s. The test results show that the attitude measurement system can
obtain the high accurate and real-time measurement and has advantages of simple cooperation targets,
low cost and so on.

Key words: linear CCD; attitude measurement; cooperation target; multi-camera measurement system

Y 5 B #3:2007-07-09; 4&1T H #7 :2007-08-30.
EEWME :EHZEAKRFFHESTIIH (No. 50275040)



162 e K TR

516 &

1 3 =

23 [a] H bR 9 428 28530 5 FH G Bl 2 A X 3 25 [
SE 2 BB 2 G Sl AR DR F A A DREAD L s A AN TR B 3
ANTTI] PR A A BN R S R S ]
H AR IR0 £ Al A # R0V 2l A 0 DN 2 AR 40 ) £ %
R TR A B AR B AR T LA S Y
FAME ML &, HET 2 TR EH A7
SR Tr AU 2 M1 R R T ROLT
P D HR A A A R APT A PR AR = AR B0
PR AN 3 T TN T A AR B AT D S B I
FIAR o R B2 00 2 2 AHL S A F AR B2 4% o
22 AN G T A & T HAAR &Y 5 05 1 R
ST T AL AL 09 2 25 5 Oy 2L MR R A AR
M A b2 f A A B b B0 R T 3R L Y 4
I, AN e A5 AL AN A ] {H 34 SR P T T [
PGAL RAR AR WL AT 5 2 B or B
fr 1 (CCD) B 45 4 a7 5, BASAIR 7 [R) 45 00 0 2
AR ER T, 0 AT DB AR K B ) Tl 2
SR A SR, BRI AR SCHE A T 4 BE CCD 4
B I AN LM B R Ge, © A] RS2 B0 B % 4
R EE S i i, HOBA G AE B be A B, A0 45 I
AL AL

S CCD R i8 B8Ot a8 = 4k iz 3 il
&R I AE Macellari #F ] 9 COSTEL & 48 v,
W AARIZ g i 2 Bt i AR KA i bl TR R
T3 AT AR GBS R T I AR
KRt . g B T2 CCD HE A9 25 ] 21 H
B 1) = 4 A 3 of 52 3025 ) 4 1K S8 28 T o 3 o DL A
I iH

2 EEmERE

1 ASE A W I R T 3% B R BRI A A
T 375 45 A - 17— 5 R T B L AT D R
MROGHE S 26 s AT 4 A W& B O A8 g 2k
e BER AR AT K -2 2y o 12 0 A T T G
2R T 1) B Bl I AR G BEH AR AR S 1]z
PRIt TR Sk AL T FG A - T L 0 2
i B A2 M CCD M AR — 4E AR AL T LUK ) 3z Ak
TR TETE B T 07 1 b — 4Rz ).

3 A ph B T B Sk MR [ CCD Ay B i — 48 AH

Blo G 3 AP HAHSE T — i M — B0 1O
(9 25 [ 83X AR O 8 H AR = 4k A bR S0
FELE D, #ie b o T 5 AR 360 S
A7 B2 AL TR A BL S P AR AL B 26 B CCD FD
Bl 38 O DR A G AR 5 SEER R v ] AR AL 5 A
BLIGH B I 13 /Iy AN R TR B 2 1 7 B AR Ak 5
Je S 3k K e [F AL A8 N R B AR 25 5 5 I8 B
Skt 2R R S B0 0 A L 2 6 & DRl e A L
A 30°,

/K\
o)

¥4

X

AL
AR
eI e,
aE’\Jéﬁ Dy T B
WL
RS

8
I

3 I RSN & B TN Y T o R R

Fig. 1 Subsystem for 3D coordinate reconstruction of

spatial point target
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Fig.2 Attitude angle of measured object determined
by 3D coordinate reconstruction system of

spatial point target
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Fig. 4 Scheme of attitude measurement system
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Fig. 5 Block diagram of attitude measurement system
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Measurement errors of attitude

angles for the cylinder object
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