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Research on vehicle detection and classification algorithm by
TMR sensor
‘WU Zhao-ming

(Department of Electrical & Information Engineering, Nanjing Communications Institute of Technology, Nanjing 211188, Jiangsu, China)

Abstract: Vehicle detection and classification is one of the key techniques in intelligent transportation system, and it has
a broad application prospect. This paper studies the working mechanism of tunneling magneto resistance (TMR) sensor,
and proposes a TMR sensor based vehicle detection technique by combining the double point dynamic sampling
mechanism and the weighted Euclidean distance method for knee slopes of vehicle waveform. The experiments of road
vehicle detection show that the feature of this detection method is low power consumption and long service life com-
paring with the induction coil detection; and it is not easily affected by external environment. Moreover, it can detect the
vehicle flow and speed accurately and complete the identification and classification of vehicle types.
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Fig.1 The ideal response curve of TMR element
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Fig.2 The actually detected waveforms of a large truck
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Fig.7 A large truck waveform detected by two TMR sensors sampling

200

- TEA
- T B
g
3100_
i =
o
0 It 1 L L i 1 1
0 5 10 15 20 25 30 35 40

t/s

B8 W/ TMR LB 35 AT S /N 2R A I i
Fig.8 A car waveform detected by two TMR sensors sampling

(2) HRAEEIEHRFE, RI3ME, FHH5E4R
ST RIEDNAN

PLEE S 1 5 A M), sk R LI oy, % s
=1, MAHHESANE ORRER, BT A
KMECH, HBRTH A HAZG9E 5 MO,
KRERITREE A9 159, 1764 1564 163+ 159,
HE 4 DIMER, SRFERSREAE 7 0 73 86+
83. 91, M ZZEHM M KED S ER &N
V,o=(159, 176, 156, 163, 159), tk/IME43 HAFE
[N Va=(73, 86, 83, 91).

(3) THEINBLER KRR 2

2 NOAFE B AR B SR RURFAE 1)
i, 3R 3 N N AR /IME S RURFAE )



600 =R

MR R (Q2), THEAFI G4 5 AR 1 RF IR
R Ve SR 7 (PIBRR IR B AT, Vi S5
R 7 MK R B i . MR R R I, %A
WK, 5ANTHENSER -8, HilHEFR,
e

#z2 BAOEWRAXEZSFHEEE

Table 2 The part of feature vectors of vehicle maximum inflection

points
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Table 3 The part of feature vectors of vehicle minimum inflection

points
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