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Abstract .

tems) gyroscope which is in the miniaturization missile director,

ed. Based on three axes turntable,

been used to decouple. Because of the inertial sensor temperature drift and temperature hysteresis,

In order to improve the measure performance of low-accuracy three axes MEMS ( Micro-electromechanical Sys-

the error compensation model of gyroscope was analy-

calibration experiment has been implemented. Parameters got in the experiment have

calibration experiments

from -40°C to 50°C have been implemented. High order model of one variable has heen used to compensation temperature

drift of gyroscope. Use of calibration data,

curve fitting method can be employed to get fitting function and to extract corre-

sponding coefficients. The results show that this calibration-compensation method could save us much time and manpower,

further more it could effectively improve the measure accuracy of the gyroscope.
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Tab. 1 Speed calibration method of X-axis

X/Y/Z a PR L as] SRAES
frERAS piihr & 6]/s R /s

0 10 -10 10
10 10 -60 10
60 10 -100 10
KA 100 10 -190 10
XK 190 10 -300 10
300 10 -490 5
490 5 -600 5
600 5 — —

xR2 YHERGRESE
Tab.2 Speed calibration method of Y-axis

X/Y/Z LEas SRAERT a RAEHS
P ERAS F#E R [E]/s yiiBr.$cd /s
0 10 -10 10
10 10 -40 10
KA 40 10 -100 10
VEEPN 100 10 -150 10
150 10 -190 10
190 10 — —
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Fig.1 Temperature curve for

temperature test of gyroscope
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Fig. 2 Bias fitting results of X-axis gyroscope
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Fig. 3 Bias fitting results of Y-axis gyroscope
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Fig. 4 Bias fitting results of Z-axis gyroscope
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Tab.4 Output for each axis before and after decoupling

when inputting speed of X-axis gyroscope

X fRANAT | X ARG | YV IERNRT | YRS | Z fRRRET | Z S
3.65 -0. 34 -0.51 -0.05 -0.59 0.12
13. 65 9.65 -0.52 -0.05 -0.57 0.12
63.53 59.53 -0.53 -0. 06 -0.50 0.12

103.60 | 99.63 -0. 54 -0.05 -0. 44 0.13
193.53 | 189.59 -0.56 -0.05 -0.31 0.13
303.36 | 299.41 -0.58 -0. 04 -0.17 0.12
492.83 | 489.04 -0. 61 -0. 04 0.09 0.09
602.30 | 598.51 -0.63 -0. 04 0.24 0.09
-6.41 | -10.40 | -0.52 -0.05 -0. 61 0.12
-56.61 | -60.57 -0.50 -0.05 -0. 66 0.12
-96.45 | -100.45 | -0.50 -0. 04 -0.72 0.12

-186.57 | —=190.59 | -0.48 -0. 04 -0.85 0.11

-296.90 | -300.78 | -0.46 -0.05 -1.00 0. 07

-487.14 | -491.02 | -0.43 -0.04 -1.26 0.08

-597.56 | -601.42 | -0.40 -0.06 -1.39 0.09




55 6 14 /NI MEMS ) 5400 5 SR 22 M DT HE 5T 79

0.4 R 6 ZHENREEBEEE &MU
0.2 A Tab. 6 Output for each axis before and after decoupling
J \Hk/klkﬁk—):ﬁ(—‘*:*ﬂ:§74 N3
0f--- b o = when inputting speed of Z-axis gyroscope
w 02 /%/ : X AR | X RIS | Y ARERD | Y RS | Z RORET | Z MRS
= 04 ' ’
5 T T | | 3.56 | -0.21 | -0.53 | -0.05 3.56 | -0.21
# -0.6 ~—gzzmog
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= 08 =
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-1.0 §Z0 N Y AR ) ) ) ) ) )
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B B e R i Bttt =— Z SR aT 3.34 -0.24 -0.24 -0.05 99. 63 100. 24
—— Z Whiis
LA T 00 200 0 200 400 600 3.26 | -0.24 | -0.10 | -0.06 | 149.76 | 150.33
XRRARBEICYS] 3.15 0.27 0.02 0. 05 189. 90 190. 50
B 5 XHENREEBEEEEX L E ' ' ' ' ' '
Fig.5 Comparison Chart before and after 3.53 -0.22 -0.55 -0.05 | -10.59 | -9.94.
decoupling when inputting speed of X-axis gyroscope 3.56 ~0.24 ~0. 64 ~0.05 ~40.59 | -39.93
£5 YIHENGEERETS S MRS 3.68 -0.24 -0.83 -0. 06 -100.47 | -99.79
Tab.5 Output for each axis before and after decoupling 3.71 -0.26 -0.97 -0.06 | -150.26 | -149.57
when inputting speed of Y-axis gyroscope 3.84 -0.28 -1.09 -0.06 | —189.99 | -189.29
X fRFERG | X MRS | Y AT | YIRS | Z MRRERT | Z RS
3.57 -0.23 -0.52 -0.05 -0.58 0.08 4 s
3.55 -0.27 9.48 9.95 -0.63 0.08 %‘**\~%-§g~&
T———
3.59 -0.24 39.53 39.99 -0.76 0. 06 3
3.56 -0.25 99. 67 100. 12 -1.02 0.07 T
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3.57 -0.23 149.79 150. 23 -1.24 0. 08 = ) O S S S, i Xﬁﬂ]ﬁ’#ﬁ%fj‘
3.56 | -0.24 | 189.91 | 190.35 | -1.39 | 0.09 > —— Y%;ﬁﬁ%)@
3.50 | -0.30 | -10.55 | -10.07 | -0.52 | 0.08 21 ARSI
3.50 -0.27 -40.55 -40.07 -0.39 0. 08 ﬁéj
3.51 -0.22 -100.45 | -99.93 -0.13 0. 08 E 0}s O — -
3.46 -0.20 | -150.25 | -149.73 | 0.10 0.08 S LE’,{ﬁggiifrf”"
3.41 | -0.23 | -189.98 | -189.46 | 0.26 0.08 Y — a—
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