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Characteristics Comparison According to Operating Mode
of Dynamically Tuned Gyroscope in the Electro-Optical Tracking System
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Abstract

: DTG(dynamically tuned gyroscope) is a sensor detecting disturbance in angle velocity control loop

of EOTS(electro optical tracking system), which is used for the stabilization of gimbal. DTG is classified into
rate mode or rate integrated mode according to operating mode. In this paper, basic principles and characteristics
of DTG, depending on to operating mode, are compared and the model of rate integrated mode DTG is proposed.
Also, the validity of the presented model is verified by computer simulations and experiments.
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Fig. 1. Block diagram of gyroscope.
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Table 1. GSL82-21 gyroscope model and perfor—-
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Model
H(Kinetic momemtum) 8420 x 10 "Kgm®rad/s
J(Cross inertia) 2.44%10 ' Kgm®
Kn(Torque efficiency) 6410 "mN/A
Performance
Continuous +500%s
Range
Transient +1500%s
g. insensitive drift < *0.01%s
. day-to-day drift <+001%s
Drift -
temp. sensitivity <*15%h0/T
g. sensitive drift <+0.03%s/g
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Fig. 2. Frequency responses of gyroscope(X axis).
(a) body variation, (b) torque input.
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Fig. 4. Signal flowchart of rate integrated DTG
and gimbal.
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Table 2. Circuit model parameter of electronics.

K, 0.027x 107 A/volt

Ki 2.27

Ko, Ki 2.15

A 0.76

t 3.1x10° sec
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(frequency response).
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Fig. 9. Gyroscope output for precession input
(square waveform input) (a) simulated
waveform, (b) experimental waveform.
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Fig. 10. Gyroscope output for precession input
(sinusoidal waveform input) (a) simu-
lated waveform, (b) experimental wave-
form.
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Table 3. Motor specification(Model : 4590C-095-043
of Magnetic Technology Co.)..

No load speed 80 rad/sec

Moment of inertia 3.31x107° kg-m-sec?
158x107 kg—m—sec2
69.584 % 10 *kg-m

15 mH

95 @

0.0339 kg-m/amp
0.333 volts/rad/sec
28.2 volts

Load inertia

Viscous friction

Inductance(Lm)

Resistance(Rm)

Torque sensitivity
Back EMF
Voltage at Tp(Vp)
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