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( Displacement Measurement Algorithm Based on Signal Mapping in
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Abstract

We propose a novel displacement measurement method in the LVDT (Linear Variable Differential Transformer)
structure. This proposed algorithm is independent of coil pattern, which may be implemented to PCB, or transformer
component, because it is based on the signal-mapping method. we have manufactured several boards which have different
coil patterns and our algorithm is ported into TMS320F2812 of TI DSP chipset. The output signal has high accuracy and

high stability although PCB coil pattern are coarse.
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Fig. 4. LVDT Board using TMS320F2812.
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Fig. 6. The output waveform according to the position
of the core and frequency.
Tek i MEASURE
CHz
Mean
7
CH2
Mag
T ey i
CHZ 100V M250s
4-May-11 1354
a8 7. =7 ndny ukd
Fig. 7. Initial calibration waveform.
Tek L. MEASURE
R R R CH2
e tean
?
/ ’
_____ CH2
Pag
?
CH2 100 M 500ms
S=May=11 1342
a2 8 &7t 55 u
Fig. 8. Going up waveform.
@ 27 7o) &Y spow Folel A% 14 7Y
o JgFsel s e Az Btk 29 7
A daeldA 92 54 WAE e I



2011 12€ MASss ==X H 48 @ SD # X 12 = 101

Tek L. MEASLIFE

Fe, CHZ
b Mean
i

e CHZ
Pay

CH2 .00 1 S00rns
S-bday—11 1335

ag 9 #x Sx oy
9

Going down waveform.

5, 4% 79 S Holerh a9 8% a1 92 2
ARAFAZZS olgsto] W & AL FdshiA
= = BHoFa ok 29 7,8 9

ANl 3L ZhzF LVDT 24 Zd9 2709 &9
dagl ol o8 =4

Hele] E9dster 240 7

V.84 B

B o=goAME As 9y B V22 3% uF W
9 &4 dagss AdsAnh o)A 1, 22 ZY <]
Y A" B B FAsHA dd #e o8
Az s S 722 3 AT 2ot At
g Fe A A w2 W9, &9 e ¥
9 TS AA =AY 7 Jom, g YHAls] uA
g EAS 24 e Tt Aygem WEAs 5 9l
O A4S 2et

2% wjgride] dagss Rl flste] v
3 e RG] REE A%, Agesirt. 1 43 PCB
o 7Y selo] sirte FYNTE 4 FLI
AWE F¥sta, =2 A =2 A4S 2
g8 st

PCB #{do] Y&F zotate] DSPe] Yeilsrt o=
HAY e B wo|27F By e AtE ¢
g5 s 3s 3 g4EisE APisE Hi
g B2 G2 HWodlA APAE fAG= AS g9l
Eiaii=g

B

fad

Ho

[1] H K P. Neubart, “Instrument Transducer-An
Introduction to Their Performance and Design.,”
pp.163-222. Oxford, U.K. Clarendon Press. 1975.

[2] G. Jaura., “Development of a variable inductance
type instrument transformer.” J. Inst. Eng. (I), vol.
60, EI-3, pp. 85-89, Apr. 1980.

[3] K. Ara, “A (differential transformer with
temperature and excitation independent output ”,
IEEE Trans. Instrum. Meas., vol. IM-2I,
pp.249-255. Aug. 1972.

[4] K. S. Lion. “Instrumentation in Scientific Research.
New York”, McGraw-Hill. 1962.

[6] HN. Norton. “Hand Book of Transducers for
Electronic Measuring System.” Englewood Cliffs.
NJ, Prentice-Hall, 1968.

[6] H. N. Norton. “Sensor and Analyzer Hand Book.”
Englewood Cliffs, NI Prentice-Hall. 1982.

[71 S. Saxena and S. Seksena,“A self-compensated
smart LVDT transducer,” IEEE Trans. Instrum.
Meas., vol. 38, pp. 748 - 753, 19%9.

[8] Ralph M. Ford, Robert S. Weissbach, David R.
Loker. “A Novel DSP-Based LVDT Signal
Conditioner.” Trans. Instrum. Meas., vol. 50, pp
768-773, 2001.

[9] G. Novacek, “Accurate linear measurement using
LVDTs,” Circuit Cellar Ink, Issue 106, pp. 20 - 27,
1999.

[10] P. T. Ormiston, “Measuring displacement with
LVDT transducers,” Electron. Eng., vol. 50, pp. 69
-71, 1978.

[11]N. Gray, “Simplifying LVDT signal conditioning,”
Mach. Des., pp.103 - 106, 1987.

[12] J. Sylvan, “Monolithic signal conditioner simplifies
displacement sensing,” Electron. Eng., vol. 62, pp.
41 - 46, 1990.

[13] F. Yassa and S. Garverick, “A multichannel digital
demodulator for LVDT/RVDT position sensors,”
IEEE J. Solid-State Circuits, vol. 25, pp. 441 - 450,
Apr. 1990.

[14] E. E. Herceg, “An LVDT primer, Sensors,” vol. 13,
pp. 27 - 30, 199%.

[15] D. Crescini, A. Flammini, D. Marioli and A.
Taroni, “Application of an FFT-based algorithm to
signal processing of LVDT position sensors,”
IEEE Trans. Instrum. Meas., vol. 47, pp. 1119 -
1123, 1998.

[16] Ralph M. Ford, Robert S. Weissbach, and David R.
Loker, “A Novel DSP-Based LVDT Signal
Conditioner”, IEEE Trans. Instrum. Meas., Vol. 50,

(779)



102 LVDT #ZE ©

pp.768-773, JUNE 2001.

[17]1 A. Flammini, et al., “Least Mean Square Method
for LVDT Signal Processing,” IEEE Trans.
Instrum. Meas., vol. 47, pp. 1119 - 1123, 1998.

[18] Saroj Kumar Mishra, Ganapati Panda, and Debi

Prasad Das, “A Novel Method of Extending the

Linearity Range of Linear Variable Differential

Transformer Using Artificial Neural Network”,

IEEE Trans. Instrum. Meas., VOL. 59, pp.947-953,

APRIL 2010.

71:‘71031, R
EXEE

o]z% EEEO}

2

01:4
ol

[e)

FA Y
AR, =5
10-1023198, 2011 3

[19] EERERE R ]
98 99 N5
B, EEUE

L <Z=a48
CAL Ao>

X At A

B0 H9I5E 2023 278z 9
74
=43 <)
gopelsta 44355
st %9,
d g dxpEe
) 24,
A et Aol
uh} 24,
1994 ~1995'3 Univ. of Texas, Austin
ETACTRTIA
20033 ~2004d Univ. of California, San Diego
g wg
20001 ~2001 AR & 2Fs 2 Ak A H
AlE 7
20061 ~ & A A8l e-Vehicle 9

ol eg‘ Ok X] /\].ﬁ A2k
22 BK21 A E7]|EAIG )

<F PR SoC/VLSI A7l 2 B 2~E, 2453
=] ]—)\]/\Eﬂ /\474 o:])d—;ﬂg] _Q]i /K—17;“ =t} Zﬂﬁ' u1
/;_]u] d /\]g_\_Eﬂ 7Ha1—’ 5_7_21;(4 u.]]v]_g] }\4741



