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4- Accelerometer
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1- Roll and pitch angles
2- Heading angle
3- Inertial navigation system
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Fig.1. The images of the robot moving on specified path to evaluate positioning methods on flat ground
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Fig.3. Definitions of Various Reference (Crassidis 2006)
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2- Earth-centered inertial
3- Earth-centered-earth-fixed (ECEF) frame

55 HMC5843 Jas Jliomss sloidad 5 asly (ppoyles
L)l asbly 4 J8sSee G skl adly e onl (295
A e

2ol GLiccsbae 5 Sl (5,800l aly laodly 3.als
N33l py D IMU s sloosls ol jamdy GPS (slaodls 5, oy
sy SLedbl 54l )5 a5 346 oS s be) 4 ilie
039) )‘ UJ])JLu Lol LS)?)‘é Lb).iuo Pl.oj dlbo.)‘.) wL.&a Py
23,5 ealaiwl jolaio piy & pe i Joud

12

R3 Vo4
Start point

14 |

Sy e S gy 0sd iSlad e =Y S5

(e o 2 Wnojlil) gy CumBgo s (slogsdy) (b))
Fig.2. Drawn path on flat ground to evaluate
positioning methods

OYolse glymiiwl cgs 4S8 xo o Glaizen glrolKiws
ool ool sl o g 20 & lad, 4 GPS/IMU

1- Kalman filter
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1- North-east-down frame
2- Local navigation

3- Body frame

4- Elipsoid
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4- Time update
5- Measurement update
6- Loosely coupled integration
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Fig.4. The robot positioning algorithm using IMU data
in a two dimensional motion
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1- Stochastic systems state estimation
2- Recursive filters
3- Next state estimation
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