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Attitude Measurement of Spatial Moving Object Based on Vectors of Light Beams
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Abstract; In order to achieve the high precision measurement for the attitude of spatial moving object, a
measuring system based on the vectors of light beams is presented. In this system, light beams are
mounted on the moving object as the cooperation target, and their projective spots on the reception planes
are recorded by high speed cameras. To achieve the accurate calibration of the high speed camera, flexible
calibration target is constructed with 9 original feature points on the reception plane based on planar
homography. According to the calibration results, the vectors of light beams in world coordinate system
are acquired, while the corresponding vectors in object coordinate system can be obtained by their
installation sites on the object. Then the attitude parameters of the moving object are calculated with the
vectors of light beams in world coordinate system and object coordinate system. The experiments results
show that the measuring errors of the attitude parameters are within 1’(1g). As a result, the system in
this paper can realize the high precision measurement for the attitude of spatial moving object.

Key words: Vision measurement; Attitude measurement; Vectors of light beams; Flexible calibration;
Planar homography; Spatial moving object

OCIS Codes: 120. 3940; 150.0155; 150. 1488; 150. 6910
3| = D 0 Y O i B AR 2 il RS B2
[=]

5 (3]
23 [}z gl F A 09 225 2 B0 Sk A Ar iz sk 2 1

RAESHERRESS BN Y. SEFRES

E2WH HEHRB#EE4 (No. 61473100) ¥ )

F—1EH EEAITT) B B A, A I i R SE Y B Email: huojuhit@163. com
7 B H3:2015-03-02; RABHA:2015-04- 17

B PR A A
.*E%EIME??TE’JKIEJ,%?uﬁ%%u%g&«mﬂ

ARG AW — KRG EAMESSEN &, 5 — 2%
Z A
HORAEIZ 3 H bR b5 bR AR A P A R A R

http . // www . photon . ac. cn

0712001-1



e F

EE

AR BB R AR B S S UGS E Bl A
e ZOAR I, HL 2 2 MG 2l [ AR AR B i R A L R 5L A
PLE A FEAR iz S AR M 0T i S A bR B B 2
B Z R A AE B AR 7 1 I RS 52 O vy ) R
JEE S R A Sz

T B A s B H bR A4S 2 RO R R
AR SCR H — ol i O o ) Y S S B0 e R B %
A GuArizs sl H s b2 5% B4R A A B b e
O AR R H ] R A RALIC SR R O BRSO BE A 4
WP T PR 0 e R S SR R A R S B e
PG =86 BE b % » 2 107 2K A5 88 52 06 B A 1 5 A AR
PR AL R SR L 3 S AR T ARG Ol T S AR AR
PR T 1) 1] BTG RAE F bR R AR AR F P R 7 ] )
AR R OC IR H b v i 2 e 7 B AR AT AR O AR
15 A A3 Z R H B A AR AR AR R B O 1 1) B SE B H AR
LSRN FORT LR %

1 ETAREAENESSHNERS

TR GE I 2 T A5 193 3 AR 28245 I B R 48 1 2
ez 3l F bR b2 5 R AR wd AR D & A H b i 5 o
PRHLAR I AL A5 A PELR SRS T3 R AE ARG 3D A
b o SRS F bR B9 E S S8 1 R, %2
ARG DN EORT 5 E AR bR 5 A Y K U A
KHFHIE SRR K I I X 2R AR ES S
18 00 45 0 L [ I 52 BT R A B 1y ]S 454 L B fE
FIARTE iz 33 B/ B B0 28 25 2 50 ) 4 A
£ 1L 37 N R 3 B A IO FY 2SR

m X,
Object
coordinate
system

x,

World coordinate
system 0

‘a0

Camera Camera

W1 #ahETAENES ERELSSHNE RS
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of light beams
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Fig. 3 Distortion of spatial line imaging
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Fig. 4 Original feature points used to construct flexible

calibration target
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