Ho5& o6 SEAURE (7 5 2 1 Vol.5 No.6
2018 4£ 11 A Navigation Positioning & Timing November 2018

doi:10. 19306/j. enki. 2095-8110. 2018. 06. 013

i Bk 35 X S EKGE IR A S
BATHERRIERNTT A

B OBV, FEARVELER Mg,k R,
EAAR, R FRIE, Rl

(1. B RES AR, B 2211165
2. BWTHIRE TR AP, B 201109

H E.FRBRREBENZRNREY AT EEZH, A FRBREEASETT 2K THREA
Bl oy Bdr A, @ AT RERA A B AE y XL I ¥ & xF AR 4 ARt R A AL, A A FPGA
SRR AT ARG RT, FRANBEALEHEANT0.1C, B AR EE LK,

R IR RS

FESES.V241.5 XERARERD A M EHS.2095-8110(2018)06-0087-05

A Precise Temperature Control System Based on Pulse
Width Modulation for Hemispherical Resonator Gyro
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Abstract: To decrease the temperature drift of the hemispherical resonant gyroscope, a tempera-
ture control system based on pulse width modulation is designed for hemispherical resonator gyro
in this paper. Through the selection of temperature control mode for gyro combination, uniform
symmetrical structure design and thermal model modeling, the temperature control system of gy-
roscope is designed using FPGA. The experiment shows that the temperature control system has a
precision of =0. 1°C, which meets the performance requirements of the gyro.
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Fig. 1 Schematic diagram of temperature control method
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Fig. 2 Diagram of hemispheric resonator gyro combination
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Fig. 3 Thermal model of hemispheric

resonator gyro combination
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Tab.1 Thermal model parameters
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Fig. 4 Schematic diagram of temperature control loop
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Fig. 5 Schematic diagram of temperature control circuit
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Fig. 6 The block diagram of temperature control program
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Fig. 7 60 minutes temperature data
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Tab. 2 Temperature data processing

¥ /C Jr#/C? WA /°C
[ 1 50. 66192 0. 00869 0. 1555
g iz 2 51. 41814 0. 04007 0. 22769
FE R 3 52. 02944 0.02277 0.14103
[Ei2 4 50. 83878 0. 03206 0.17692

B iE R G i Th 5, FHK 45min B9 80
il 8 iR,

52.11 —
52.0 — Tgl
51.91 — Tg2
51.81 Tg3
51.71 — Tg4
51.61

51.5]
51.4]
51.3]
51.2]
51.11
51.01
50.9
50.8
50.71

-5000 5000 15000 25000 35000
Sample n

B 8 45min i E#IE

Fig. 8 45 minutes temperature data
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Tab.3 Temperature curve parameters within 45 minutes

¥ifE/C Ji2/C? W I i /°C
FEiZ 1 50. 66412 0.00182 0. 0257
[ 2 51. 40616 0. 0056 0. 03641
e iR 3 52. 03782 0. 00552 0.03179
FE R 4 50. 8077 0. 00261 0. 0159
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