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A Vehicle Speed Detector Using AMR Sensors
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Abstract — This paper proposes a vehicle speed detector with anisotropic magnetoresistive (AMR) sensors and addresses
experimental results to show the performance of the detector. The detector consists of two AMR sensors and mechanical
and electronic apparatuses. The AMR sensor senses disturbance of the earth magnetic field caused by a vehicle moving
over the sensor and then produces an output indicative of the moving vehicle. In this paper, vehicle speeds are calculated
by using two AMR sensors built on a board. The speed of a vehicle is calculated by dividing the known distance
between the two sensors with the time difference between two output signals from each sensor, captured sequentially
while the vehicle is driving over the sensors. Some field tests have been carried to show the performance of the

proposed detector and its usefulness.
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Fig. 1 {(a) Equivalent circuit of a KMZ51 (The arrow
indicates the direction of the sensitive axis.) (b) MR
effect (Hin: initial magnetic field, Hext: extemal
magnetic field, Htot: resultant magnetic field).
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Fig. 2 (a) Amplified sensor outputs (x:100 ms/div, y:500
mV/div} (b) Magnets and AMR sensors.

AMR Az Z& 2% 2rigoe] A7FEE o]% glofA
AR e A7 Az dob gy AFAe ofF Al
=90] 27IHLE Aol HFHA Rt =¥ o x4
F Atk O€ @@= olHd 29 exig H

227 A glelX Ae A P Faw
o oolE sty el AN FFFe Bad A
ARE-S E9¥ ZAdHF -TF, 298 @) 1[A]

k1

lo o

rO
o M T
2ot m%

w ko orr 2 2

mhoh

1399



Mo stE =2 A 58 75 20004 7¥

Aro Z3 HAF HA
BN oA AN A7 Fe7
geh10] 29 3b)e F714% &
9 2=ZAo] AAHE Egs BT =
Al 2 AR s2AR AA AXTFFAIL HE E2

Azkol of 3usz ATHOE W H7] HEo] Eely

mlm
[0}
N
)
0,
N
N
ol
£
oyl
e
>
N
o

3
AfF 93 AFrREe 0ff

27 A,

a3 3 KMZ51 £3HOE () E2ld dF Astskx &}% 4
< (b)) Zeld MR QItE AT (1
mV/div)

Fig. 3 Amplified outputs of a KMZ51 (a) without flip current
(b} with flip currents (x:1 s/div, y:500 mV/div)
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Fig. 4 Distortion of Earth magnetic field by a driving vehicle
and the output of an AMR sensor.
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Fig. 5 Hardware configuration of a speed detector
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Table 1 Core parameters of a KMZ51[10]

Symbol(Parameter) Min. | Typ. | Max. Unit
Vy(Bridge supply voltage) - 5 8 14
S (Sensitivity) 12 16 - %/
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