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Calibration of Gyro’s Key Parameters and Their Effect on
Aerial Camera’s Servo Control System

WANG De-jiangl’z, ZHANG Tao', KUANG Hai-pengl, XU Zheng-pingl’z, ZHOU Gang1
( 1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,

Changchun 130033, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China )

Abstract: Gyro’s three key parameters, output noise, resolution and phase response are calibrated in an aerial camera by
using two types of devices which are commonly used in engineering. First, according to datasheet, two gyros’ noise power
ratio is 784:1. By adopting a new scheme suiting for practical application, calibrated noise power ratio is 74:1 owing to
system noise. Second, relationship between gyro’s resolution and analog-to-digital converter is presented. Thirdly, since
there is seldom discussion about phase response in gyro datasheet, a flexible and novel experiment platform is designed,
and then phases response in 0~16Hz is calibrated with error less than 5%. Finally, effects of gyro parameters on servo
control system are thoroughly analyzed based on above results. Experiments indicate that the gyro parameters calibrated
precisely in actual equipment improves system performance and stabilization greatly.
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A1 QRS14 # At A2 ADIS16251 Fe i # Asit
Table 1 ~ Sample statistics of QRS14 Table 2 Sample statistics of ADIS16251

Mean square Mean square

Minimum  Maximum

Sample Mean/LSB  deviation /LSB /LSB Sample Mean /LSB deviation Minimum  Maximum

/LSB LSB /LSB /LSB
1 1123267 4.965 65 1 20 1 11550933 29.19332 26 204
2 1148333 477252 1 21 2 11259533 28.64192 2 213
3 1156533 4.83266 1 21 3 11554933 27.70183 25 196
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5 1116800  4.974 50 1 20 5 11251067  27.23903 25 192
TE B s Pe i 7= R AR, n o IRIREBAEAREOE, X WFEARIE, S MFEARY T 25,
1 & _
P=—>(x,-x)=S5" 3)
n—173

QRS14. ADIS16251 LLBIIN 1~ L 7354 81(LSB/ (°/s)). 55 (LSB/(°/s)). MIHELEISN S p b )38 15

R =(S/L)’ “4)
PEBERRI 5 ASFEA B 153 05 [ HCF-45 , QRS 14, ADIS16251 1 3245y 51| ) 0.003 5(°/5)°,0.259 (°/s)?,
ADIS16251 M pe D)4 4 QRS14 M D=1y 74 1%, iR da ot T-Whrh 25 th oS i re 28, fEAHTRI ST TN
ADIS16251 M je Dy QRS14 FESRAY 784 £, Xkt TAESEPr TARIREEHY, JRBES A S BIFEIR s o,
S CIREIE B G
2.2 BB hHS 1R
FESR ) B 372 FERRENS SRS e /NGB E L 4 QRS 14 53 ) 7y 0.004 (°/s), ADIS16251 [y 5y Ht /3 /3 0.018
(°/s)e JCIBREICLTPEIR, IOAEHHL . TUMUAPEIR, AR Fh s BE R 22 W BUUUE AR T8 TS I i
T TR FE R A TR A, A (IFEIERE ADC TIVEFEREIRINES, 75 —LERR 2N ADC it & 5¢ UL
Fetto X HLFEIR B o SCh 1 LSB AURHIf E(E, 5 ADC B RAUR LA R (lan QRS14 FEif
HILLBIEA A 100 (mV/(°/s)), 43 B¥ T34 0.004 (°/s), WIBifAAE 0.004 (/)i T, PEifmiti ) 0.4 mV, ADC
W95 B S/ Tl T 0.4 mV/LSB A A 32 FAERL S A Rt rh FRARPEIRI R BB . 75— T5 11 QRS14 Pk
AR VSR LS V., e K TR
15V, —hi§ 00T A ADC FIEHIRIEE

23 BWAEKSATESPEHGEE

Table 3 Relationship of quantization and resolution

BIoAZ10 VI, M E/EEA KT 15V, Hik 10bit ___12bit___14bit___16bit
TREp ke ADC R iEH AE10 V., ADC(Irsi;’/lﬁlgg)l @/ 19500 4.8 1.22 0.305
26 3 ERALTEE 110 VB, Al Variance (c=(5/12)'2)/mV 5629 1409 0352  0.088
LB ADC XD, FE S Max. error(em,=30)/ mV 16.887 4227 1.056  0.264
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TR S B BRI A . A S TR VFIIR 10 bit 12 bit 14bit___ 16bit

fz%ﬂ‘uj\ﬁ*%/ﬁ\ﬁ% ADC %'ﬂz’fiﬁo Motion/um 16.968 4.247 1.061 0.265
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