20154 28
A X #o 345 F£oH

E F Kalman BB LZRIiZsh ERZR M 75 &

R REAR
(FERFRKALEFFTIMENETNE A PEREFRMELFRGESNEELLRE K& 130033)

i o BPNT Sk 2 I o EL 5 B LS E L R G BT I B CCD ARAIL TS 24 B ) 1 -5 0% 5 R A 8 B2 A8 1 o] 8, 8 iy T — b
Tﬁﬁﬂ? Unscented Kalman 3§ I (19 3k 2532 3l A4 B2 AT BN 7 . 1 58, 400 1 TRAT 5L Sk F0 1948 sl R 0, R T A0 48 352 3
e R S A 1 S BRIz 2l I HE ST T Sk A S A T R AT O (4 R A S MBS 5 SR S L 36T H & Y Unscented Kalman Ji§ 3% 3118 43
SR Sk 2 AR AHALTE 2 2 YCRAT T R (9 =l SR AR B 200 0 SR AR Bk 220 194 325 4 0 AT 11 6 Wi 00 L O ) P SR A I 20 S 2 5 A 1 I S
Xof L [ 5 B T 0 DU 4 A S I A M8 T o LA A T 4 1 Sk 2% S o7 R ) [ I PR TE HL i R B s B SR P TR O R A
5T S5 FR G R T VR A RO A M BEAT T IRAIE . SIS SRR B % 05 vk R A8 X 3k 2 I o EL AR AR AL £ 2 RORAE D
[T 09 =1 SR AR T 20 14 328 2l M3 25 R A A 280 T A 0 19 31 7R i 00000 7 PR AE T 6T Sk 45 0 60 G B DA RT3 TR, AT LU R s H A
P 1A%

KR L ZMHER ; 818 M Unscented Kalman 8 ; 2335 5 %8 A 5 [ 2 8 iy 7L

hESES: TP242.6 TNIIL. 71 SERARIRED: A ERFAEFZR LK 510.4020

Pose prediction method for moving helmet based on Kalman filtering

Sun Chao Zhang Meijun
(Key Laboratory of Airborne Optical Imaging and Measurement, Chinese Academy of Sciences, Changchun Institute of Optics.
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Aiming at the problem of slow speed of Helmet-Mounted Sight’s positioning. which is restricted by the area
CCD camera’s frame rate in monocular vision positioning system, a fixed-time prediction method for moving helmet pose
based on adaptive Unscented Kalman filtering is proposed in this paper. Firstly, the moving characteristics of the pilot’s
head is analysed, and the helmet’s actual movement is described by the uniformly variable motion, then the state-space
model is established to describe the fixed-time prediction process for moving helmet pose; Secondly, the helmet poses are
fixed-time predicted based on adaptive Unscented Kalman filtering, on both the camera’s sampling time and the non-sam-
pling time that is between two continuous sampling times, and then the predicted value on the sampling time is modified
by the measuring one, so that the helmet’s positioning speed can be improved indirectly, at the same time, its positioning
accuracy would not decline; Finally, to verify the validity and veracity of the proposed method, the experimental monocu-
lar vision pose measurement and prediction system is built. The experimental results show that the pose of Helmet-
Mounted Sight on CCD camera’s non-sampling time can be predicted exactly by the proposed method, so the positioning
speed of helmet can be effectively doubled, on the premise of ensuring its positioning accuracy.
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