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A Study on Navigation Sensor System for Outdoor AGV
Using AMR Sensors

UM s wFy
(Sung-Ho Kim and Kyung-Sup Park)

Abstract : A navigation sensor system for outdoor AGV (Automatic Guided Vehicle) using AMR (Anisotropic Magnetoresitive) sensors is described.
We derive a formula of the position of AMR sensor using the measured magnetic field intensity due to permanent magnet with constant distance. The
system consists of sensor board, sensor control board and position processing board. The sensor board measures magnetic field intensity, the sensor
control board controls the measurement of six sensors sequentially, and the position processing board computes the accurate position of the
permanent magnet using Least Square Method. We arranged six sensors at intervals of 30cm and measured the position of the permanent magnet
moving at intervals of 0.5cm. Experimental results showed that we can get standard deviation of 2mm, and error of +4.5mm at a height of 20cm from

the permanent magnet.
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Fig. 1. AMR output transfer curve.
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Fig. 2. AMR Wheatstone bridge in Barber Pole Bias.

o EAEE Polrmel HdiAel agle] {7k
Ash WEE wHEA S A o)z T2|a B 8] AE
Al BAE 7hA oL stttk o1& 948 AMR AlM = Aol 7
3 g Aol MM Y A3t WElE A e s A
ok 289 AsHEE ReA 7k Al o 1
gro] ojAH ool o3 AlA9] Z=rt S ik
ARl SRl = A3t WEE 27t e HJ??}_& 2t
3t AIA SR S olgato] AlMe] FHUS 2
o Apg HElE 2] e Waes dojiis &k X}X‘ﬂ Al
A7E 7ML e LEAE Fo)7] A% Aotk Alsl W
£ 3% gos nies &4% SET/RESET ©olgti H-Er
SET &2+ #s}o] ubghe: ko] wWakoz 7—201%{— e
u]3}al RESET & SET 9] viol] Wako 2 Aol AL 9
ghck wiy-of 2sl WE|e] s w7 HEH AMR Al 1
W5-oll = SET/RESET Strap Line ©]3 Zo] &gt} o
Line o] 73t AFE 71814 =¥ Strap Line ol 23l bﬂ"*-?l
7% Aol oja AR Ast W= & % ke et
Al @t
el 1 ¥ SET o=
[e)

r?~
014
oL
fd
o

b

_.4

V., =—SxH +V,_ (1)

set reset

Vout
Vsct

Vos
Vreset

[ [Ha

time

I
" Set "
Set/Reset
r Pulse
Reset

717 3. SET/RESET &l o] HElx] &3
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Fig. 4. A cylindrical permanent magnet coordinates.
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Fig. 8. Block diagram of AMR sensor module.

7 9. AMR AlA Al2F] A E
Fig. 9. Block diagram of AMR sensor system.,
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Fig. 10. Result of position and error with two sensors.
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Fig. 11. The experimentation of position measurement for ermanent
magnets.
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Fig. 12. The results of measured distance.
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