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Study on Test Methods of Four Integrated Accelerometers
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Abstract: A method of calibrate the error model coefficients of four accelerometers which equal — spaced installed on inde-
xing table was researched in this paper. The relationships between angular position errors of indexing table, the outputs of
accelerometers and the error model coefficients were derived, based on which the identification method for error model coef-
ficients of accelerometer was studied, the results show that the angular position errors have no impacts on the calibration ac-
curacy of scale factors, and the second — order or higher order harmonic components of angular position errors have no im-
pacts on the other error model coefficients except the first — order harmonic. The first — order harmonic of indexing table’ s
position errors can be measured, and the calibration accuracy of error model coefficients can be further improved by com-
pensation for the first — order harmonic errors. The effectiveness of the proposed test method was verified by simulation anal-
ysis.
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Fig. 1 Installation site of accelerometer

O3B AR FRAALE o B, 255 0 FUinE
JELAE AP A ARIEAC IR 22, (i =1, 2, 3,
4), AR AAAE B A AR 22 N A

TR AR AR S5 R e

a;, = sin(a +Aa + 1) a, = cos(a +Aa +17,)

(D)
AL, R 2 A0 Al s R L
14

Du o 20 G I RIS 75
a, = cos(a + Aa +1,) a,, == sin(a + Aa +7,)
(2)
2 3 Bk A 5 Bl L R
a, =-sin(a +Aa +17;) .a,, =-cos(a +Aa +n;)
(3)
4 n%a AN 5 Bl LA
a;, =-cos(a +Aa +n,) .a, = sin(a +Aa +n,)
(4)

2 mEEITHRESMRTGE
2.1 REBA RZHGARZT
MR T 78 73 B Sk b AT Iy, 20w 22
PA 2Rz, Wa, =0, MO TR 2R
BITTREN
U =K, +Ka, +Kya, +Kya,a, +K,a: + &
(5)
Horp U—fmd B it dan iy, Vs K—2 A0 8
Vi K—WrENE, Vg K——Brdp &Rz R
B, V/g's K,— NG IRERE, Ve e—Mi
MliRZE, Vo, XH K, K, K, KA0%T K R4
/N
By B Sk b4 BB BE 3t B A ) A s
(1) ~ (4), fRARL (5) F, Zmgs Fr/hi
o, FIAREN SRR AL T o SAALEET, e B Y
B A
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K,,4cosza + K, (Aa + n,)sina + &, (9)
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Tab.1 The identification results of four integrated accelerometers model coefficients
Ky K, Ky Ko Ky U
BZ BIL BZ Bu B: Bu‘ Bu B: BtL BZ Bu
B -8.336 | -8.142 -1.226 | -1.226 | -2.849 | -3.093 | 3.91 -1.552
FRAESH . . |1-2993698 |1. 2993698 S s X ; X
x 10~ x 10~ x10 77 x 10" x 107" x 10 77 x10 ¢ x 107
Jnzk 1
—_— 1.1 9.8 8.0 8.0 8.0 8.0 1.7 1.6 1.7 1.6 2.8 2.8
a x107% | x1077 | x1077 | x1077 | x1077 | x1077 | x107® | x107® | x107® | x107® | x107® | x10~°¢
P -4.133 | -4.131 L 345304 | L 3045304 -7.29 | =7.29 | 7.93 2.774 | 1.573 | 1.325
TS 1070 | k1073 | U x107% | x107° | x107® | x10° | x10™° | x107°
Jngs2
- 1.4 1.3 1.1 1.1 1.1 1.1 2.2 2.1 2.2 2.1 3.7 3.7
78
" x107¢ | x107¢ | x107% | x107® | x107¢ | x107® | x107® | x107® | x107¢ | x107® | x107¢ | x10~°
—— -9.2 | -9.397 L 2079901 207909| ~ 1.173 | -1.173 | =1.905 | -1.661 | 7.41 2.682
L x107* | x107* | ’ x107% | x107° | x107° | x107% | x107® | x107°
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—_— 1.2 1.1 8.6 8.6 8.6 8.6 1.8 1.7 1.8 1.7 3.0 3.0
Bl x107% | x107% | x1077 | x1077 | x1077 | x1077 | x107® | x107° | x107® | x107° | x107® | x10~°
b -1.2999| -1.3 | 20999 | 1. 29999 —-8.578 | —8.578 | -9.327 | -2.877 | 2.48 4.92
2\ . .
SR x1073 | x1073 x107¢ | x107¢ | x107° | x107° | x107° | x10~°
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- 1.3 1.2 9.9 9.9 9.9 9.9 2.0 2.0 2.0 2.0 3.4 3.4
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Tab.2 The identification results of accelerometer model coefficients
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