2018/11/19 AT A S AR 2R TR A HR A ) 5 B M

JEEREBTAR » 2015, Vol. 23 » Issue (5): 1409-1415 DOI: 10.3788/OPE.20152305.1409
MR AR SHEE BHBER| THESR| JRNE BRER 44 W E—8& M

ZETSILECE N B AR AT £ B (B IR A 4P 2

i 2, spEgit 2, w3

1. LTRSS AS: (NEERISA Sy Fa TRRSES, Jb 100191;
2. iR AREDE S, 165 100191;

3. TEAEBNZEI371688BA, X 301700

Compensation of time delay in ship deformation measured by attitude matching

YANG Gong-liul/2, GUO Wei-lin1:2, YUAN Er-kai3
1. School of Instrumentation Science and Opto-electronics Engineering, Beihang University, Beijing 100191, China;

2. Science and Technology on Inertial Laboratory, Beijing 100191, China;
3. Unit 93716 of the Chinese People's Liberation Army, Tianjin 301700, China

nE B/% SEXE(0) 1HXXE (15)

£ PDF (1533 KB) RICH HTML "="

M BibTeX | EndNote (RIS)

i

HRH T — A ERERAGA T R R PR S IR AR AR AT R BT (IMU) BB [ ERON BRI R, | s irsiamii
B IR BRI AR TANE, B T EECMER, A, BTSN EIR S TSR BEESER -
BB RITE, R SRS AR, S SRS ERE MDA M ARERTE M, i P IIAFRATRER
T —ERSHIERS RIEEE Wl T SR, TREREE: DS SR SRS EAMETT SR AT ASHENE  + A3 EEmEas
RSB SRR AIEE 13" RIS 12" ERARES IEEIT. SENARET VRLERIAAHHNEER, | o
AT MR B RN IR A B,

REBA ¢ BT, TRAE, SASLE, @8 SREEE, MR

Abstract :

F RSS

To solve the influences of time delay between Inertial Measurement Unit(IMU) data on measuring accuracy in the b B3R
attitude matching measurement of ship deformation, a time delay estimation method was established. Firstly, the ship | sREf#f
deformation data measured by optical devices were proposed to confirm a mathematic model of ship deformation e
process. Then the local attitude information from high-accuracy master-Inertial Navigation Sytem(INS) and slaver-INS PRT
was used to match the inertia and Kalman filter equations were used to estimate the ship deformation. Moreover, the

time delay parameters were added into the Kalman filter to estimate and compensate the time delay. Finally, an IMU

data synchronous read device was designed to verify the effectiveness of proposed algorithm. Experimental results

show that compensation results by IMU data synchronous read device and the algorithmic are similar to optical

measurement data, and the pitch errors, rolling errors and the heading errors are 13", 12" and 5", respectively. These

results demonstrate that the Kalman filter estimates the time delay effectively, compensates the time delay and

improves the measurement accuracy of ship deformation.
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