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An Analysis of Inertial Sensor Error Model
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¥ 1. IMU(nertial Measurement Unit) &
Hardware implementation.
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2% 2. Digitized output of Gyro and Accelerometer
X Axis every 0.1 sec during 1000 data sampled (a)
Gyroscope raw data (b) least - squared Gyroscope
data (c) Accelerometer raw data (b) least - squared
Accelerometer data when no angular rotaion and
linear movement
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2% 3. Data was collected over a periode of 4000
sampling every 1 sec when no agular rotation
applied around the gyro’s principle axis and
accelerometer’s axis were not subject to acceleration
except Z axis (subjet to gravity).
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Sensor C, C, ] T

Gyro 3 A/D (05273 /s ) 305 AD (1223 /s) 411 sec
Accelerometer X axis 2 AD (828 cn/ s 470 A/D ( 80391 cn/ sD 933 sec
Accelerometer Y axis 23 A/D (44023 om/ s 474 A/D ( 72134 o/ Y 937 sec
Accelerometer Z axis 28 A/D (53594 cn/ 59 622 A/D ( 76345 cn/ s% 1050 sec

# 1. Drift Error Model Parameters
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1% 4. Biased sample autocorrelation estimate of the
residuals. The result was obtained by ensemble
average over the autocorrelations of 10 data

sequences, each of 50 second duration. :T%EW

values are dotted lines.

7 X
VHEL®

S ENYRA RYHHISES #0T & i,
4.8 2
B =BoME zolav sz dAAde e #
ME

d AMESY o3 A4S 24P Ay B
AAEE orientation® position FEE o

>

B3 22 o8 AL & e 2 7
TE FHsAt.

B = ¥ drdAdzde BddAMAe £8
A exndg £4 HaF o FAHE e
forward 2.z 3l INSO o4E RAstm o
E289 position® orientation® FFE7] 9
# Extended Kalman Filter(EKF)& &A1zl
o},

=
==
2
d

- 573 ~



(Z 2 g #)

{1} H. Akbarally and L. Kleeman, “A Sonar
Sensor for  Accurate 3D  Target
Localisation and Classification,” IEEE
on Robotics and Automation.
pp.3003-3008, 1995

(2] D.Krantz, "Non-Uniform Dead
Reckoning Position Estimate Updates,”
Univ. of Minnesota, IEEE on Robotics
and Automation. pp. 2061-2066, 1996

(3) H. Saito, H. Sugiura, S. Yuta, "Develo-
pement of Autonomous Dump Truks
System(HIVACS) in Heavy Construction
sites,” IEEE on Robotics and Auto.,
pp.2524-2529, 1995

(4) Tom Logsdon “The Nacstar Global Posi-
tioning System,” VAN NOSTRAND
REINHOLD, pp.103-114, 1992

(5] C. Facchinetti, F. Tieche, H.Hugli,
“Using and Learning Vision-Based
Self-Positioning for Autonoumous Robot
Navigation,” JICARCV. pp.1694-1698,
1994

[6) C. Broxmeyer ‘Inertial Navigation
System,” McGraw-Hill, pp.76-83, 1964

(7) S. M. Pandit, W. Zhang, "Modeling
Random Gyro Drift Rate by Data
Dependent System.,” IEEE Vol. AES-22,
No.4 pp.455-459

(8) Willian H. Press. S. A. Teukolsky, W.
T. Vetterling, B. P. Flannery,
Numerical Recipes in C.,” Cambridge,
U.K : Cambridge University Press, pp.
683-688, 1988,

[9] J. M. Mendel, "Lessons in estimation theory
for signal processing, communication, and
control,” Prentics Hall pp. 212-214,
1995

(10) S. Haykin, "Adaptive Filter Theory’,

Prentics Hall, pp.82-89, 1986

- 574 -



