$15% %5 X i B W LB SR Vol. 15 No. 5
2015 10 A Journal of Traffic and Transportation Engineering Oct. 2015

XEHS:1671-1637(2015)05-0072-13

- a yN. . A /A Y &N N
KB R G s T & S8R Tk
MR ER R
(L FER ARl R R4 55008 TR VL3 MR 210037 2. MIRUALZS ML KRS RMTEBE I35 At 210016)
H EoNTAERETEAMAAD T EAHNAH AR TR EFTEL- BRI ETRE
789 (CDEKP) 5 i 4- 5 3P F AR Ak F R 28k (CDSR-UKP) ¢ # R i3 2. 45k E R TR AR A
RN N FHEAEITT ZAFH-F & 5K PR R, 8 345 A X8 x5 47 7T CDEKF #= CDSR-
UKF #9#2i720% . X TP 6 246 R R iX% a2, 8 X% 2 CDSR-UKF ¢ 52 A #4577 4
¥, 15 A4 R &Y :CDEKF 5 CDSR-UKF #4722 £ oA 8 B A 1. 9~6. 3,k & at 4] )b 4856 B A
10~27.7, iz 209 WAATE A AN 1. 4~11. 0, 5 F eyt Lk B AR T e WSk E A R Tl 4,
HJG & 04T ¥ M Sat /] 29 4 0,002 s, A7 347 69 2 L2 92 4k s CDSR-UKF #9 #3983% £ s T 1026, #f
Kod R E A — MG R AR PERRCSRT A 31 49 4 0. 30 s 490, 04 s, REARIF 3R 32 Ay &

A2, Tk R EFEAFEATHLERTEMARALID T &AM RER,
KEIR:AELTEAMAL SRR T R FREEIARFREZEEEL- BHRAESLA
hE 5SS U467, 13 XHEARERD:A

Parameter identification method of motion platform of
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Abstract: The nondeterminacies and time-varying characteristics of parameters for motion platform
of helmet mounted display servo system (HMDSS) were analyzed, the identification processes of
continuous-discrete extended Kalman filter ( CDEKF ) and continuous-discrete square-root
unscented Kalman filter (CDSR-UKF) were derived, the parameter identification model of motion
platform of HMDSS was presented based on the system dynamics model, and the identification
effects of CDEKF and CDSR-UKF were compared by simulation. The mutation experiment of
parameters for motion platform was designed and implemented to verify the practicability of
CDSR-UKF. Simulation result indicates that the standard error ratios, convergence time ratios
and root mean square error ratios of CDEKF to CDSR-UKF are 1. 9-6. 3, 1. 0-27. 7 and 1. 4-11. 0,
which means that CDSR-UKF has higher identification precision, stability and convergence
velocity than CDEKF. The average convergence time of CDSR-UKF is about 0. 002 s, so CDSR-
UKF has better capacity of real-time identification. The online estimation error of CDSR-UKF is
less than 10% . and the convergence times against large parameter mutation and normal parameter

mutation are about 0. 30 s and 0. 04 s respectively, so CDSR-UKF can well trace changing
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processes of identification parameters and satisfy parameter identification requirements of motion

platform of HMDSS in normal usage environment. 5 tabs, 30 figs, 26 refs.

Key words: helmet mounted display servo system; parameter identification; EKF; UKF;

continuous-discrete hybrid system
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Fig. 2 Structure of HMDSS
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Tab.1 Parameters of motion platforms with different cable lengths
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Tab.2 Comparison of stabilities and precisions

ZH m/kg R./m I./(kg+m?) | I, /(kg*m?) | I./(kg+m?) | I../(kg+ m?)
CDSR-UKF 0.063 0.002 0.002 0.005 0.003 0.001
PR 2 féiifk CDEKF 0.119 0.007 0.005 0.011 0.012 0.007
K@ fk CDEKF 0.118 0.004 0. 004 0.011 0.007 0. 004
CDSR-UKF 0.066 0. 004 0.004 0.007 0. 006 0.001
RMSE - #){8 %4k CDEKF 0.110 0.012 0. 007 0.013 0.023 0.012
K& fk. CDEKF 0.106 0.006 0.006 0.010 0.012 0.008 7
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Tab.3 Comparison of convergence times
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Fig.4 Comparison of simulation results about platform mass
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