W5 2 DG Vol.5 No.2
2012 4 4 A Chinese Optics Apr. 2012

XEHS 1674-2915(2012)02-0189-05

ETRAFNEFERELAFENE
RRARIK T2

DRmb? AER T FRA HER LZFR
(1. PERZK KALFRENMRE WEFARFT, F4H K& 130033,
2.PERFR AEAER, L 100039; 3. T TPHLERYEAFRE R IRZ, L7, A% 118009)

FEE AT SR A% GE SE R KPR R FE IR ( =10. 07) [ TR, 51 T 36 Tl 2400 F B 14 3h 745 SERHIF A oK - 2%
AW, RACEFEEDR WA + BHERS R RS + KPR ZEE TR " B3 =, SROE T RS AR e i,
Peim TOEREBE . SIS R AR A A FT LR LU AR S 2 R T AR E NS BT i (NI 5. 377, B2 3. 607) A
IR0 5 T LI SRy — il 15 FH 11932 3 A 25 K ST £ W I T B, A3 B A S Sk vty B8 0 A7 S oA
B FB s BRI SO TR e 5,

X B ORMEAKEFMNE; S KN PXTEL

RE %S U674.82; P221 XERFRIAFG A doi:10.3788/C0.20120502. 0189

Real-time measurement of dynamic horizontal
attitudes of ships based on optical method

MA Qing-kun"*, QIAO Yan-feng'*, WANG Xiao-ming', GAO Hui-bin', AN Xue-jing’

(1. Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences , Betjing 100039 , China ;
3. Department of Information Engineering ,Liaoning Jidian Polytechnic Institute , Dandong 118009 , China )

* Corresponding author , E-mail ; qiaoyf@ ciomp. ac. cn

Abstract: In order to solve the problem of low accuracy ( = 10 arcsec) in traditional real-time horizontal
measurement methods, this paper introduces a new real time measurement method for the dynamic attitudes of
a survey ship based on optical measurement. The model of “precise optical angle encoder measurement + iner-
tia synchronous duplex platform + horizontal attitude error detection tool” is designed to ensure the tracking
stability and to improve the measurement accuracy. Experimental results show that this method can provide
more stable attitude data of the survey ship with greater precision ( pitch:5.37 arcsec, rolling:3. 60 arcsec)
than those of the traditional Inertial Navigation System (INS). As a universal standard of precise measurement

for moving carriers, this design can provide accurate real-time level of baseline information, or the accuracy
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level for INS accreditation of moving carriers.
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Fig. 1 Schematic diagram of horizontal error detection
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Fig.2 Three-dimensional diagram of detection devices
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Fig. 3 Schematic three-dimensional layout of duplex

platform
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Fig.4 Three-dimensional model horizontal error detec-

tion tool
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Fig.5 Appearance of electric control system
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Fig. 6 Comparison of roll data curves
X R A R 0 S S R
1o BB AR S PR R AR T U 2 I 72 3 45
FRZEE R DN S FLELEA T U AR R

3Lk

il

o
M

—

F7 SRR 2k

Fig.7 Comparison of pitch data curves
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