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Navigation Algorithm for Electro-Optical Tracking System of
High Speed and High Maneuvering Vehicle with
Compensation of Measurement Time-Delay
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ABSTRACT

Dong-Hwan Hwang

THE

, Sang Heon Oh

THHEE

In order to improve target tracking performance of the conventional electro-optical tracking system
(EOTS) in the high speed and high maneuvering vehicle, an EOTS navigation algorithm is proposed,
in which an inertial measurement unit(IMU) is included and navigation results of the vehicle are used.

The proposed algorithm integrates vehicle’s navigation results and the IMU and the time-delay and the

scale factor errors are augmented into the integrated Kalman filter. In order to evaluate the proposed
navigation algorithm, a land vehicle navigation experiments were performed a navigation grade navigation
system, TALIN4000 and a tactical grade IMU, LN-200 and a equipment for roll motion were loaded on
the land vehicle. The performance evaluation results show that the proposed algorithm effecting works
in high maneuvering environment and for the time-delay.
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Fig. 1. (a) Navigation system and EOTS and (b) Avionics systems architecture,
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Table 1, Specification of navigation system TALIN400O, Table 3. RMSE of navigation results,
List Value Without scale | With scale
_ Position 10m fact;)trateerror fact;)tratzrror
efrzlrg?tllgl; Attitude | Pitch | 00028deg i North 0.936 0.883
Yaw | 00056deg Position | "t 1128 1151
Output rate 12.5Hz ™ Down 1222 0.674
Velocity North 0.045 0.045
Table 2. Specification of EOTS IMU LN-200. m/s) | East 0.043 0.042
Down 0.036 0.024
List Value
Randomn wall etor (008 mfo/ i | | Attide | B g0 oo
Accel(elr;))m eter Random bias error 300 pg (deg) Yaw 0.015 0.013
Scale factor error 300 ppm
Random walk error | 0.07 deg/ Vhr 01713k AL & 2= rt
Gyro (1o) Random bias error 1 deg/«/ﬁ WA & 175 gae sl 9ste &
Scale factor error | 100 ppm W SaelFe) BWBE ) Fuusel BUASE
Output rate 360 Tz EalA e, oo G HAAs] lste] A A
&

Table 191= HoneywellAH2] TALIN4000 &5 A
28 ARFS UERY 2™, Table 291+ Northrop
GrummanAhe] LN-200 IMU9] AFFS e it
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Fig. 6. (a) Trajectory of the land vehicle and (b) Position, velocity, and attitude of the land vehicle,
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Fig. 8. (a) Position estimation error, (b) Velocity estimation error, and (c) Attitude estimation error,
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