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Circuit Design of Location Tracking System Based on Electromagnetic
Induction Principle
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(Nanjing Tech University, Nanjing 211816, China)

ABSTRACT: The work aims to design a new location tracking system with respect to the location tracking problems en-
countered in the application of packaging robot in the engineering. Based on electromagnetic induction principle, the sys-
tem was designed starting with hardware circuit design. The excitation signal source stimulated transmitting coil to gen-
erate an alternating magnetic field through the power amplifier circuit and a corresponding induction signal was generated
in the receiving coil. A preamplifier, a band-pass filter and a programmable amplification were also adopted to achieve the
induction signal conditioning. According to the amplitude values of the induction signal put into the magnetic dipole
model, the position information of the sensor could be calculated. Experiments showed that the relative positioning accu-
racy of the electromagnetic positioning system was 1.47 mm. Location tracking system based on electromagnetic induc-
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tion principle can meet packaging robot’s requirements of location tracking.
KEY WORDS: packaging robot; location tracking; electromagnetic induction; amplitude; magnetic dipole

2 AL E R EF R A RZ A, H AT A R
Aoz g R P
BRI PRI R e R O R R R B
R, BT RTG, AR, JClH, Azt
W, EAEERSFE A, TEHQITEITAR . Mikizs)
BRER . ALY S ML AL AR G
Sz BN . H S AT LA AT R
SRz AT —, R Y s A
PLES AL i 1 A S A R TARRCR, JFH
B A s e aAR T T — R o BT X H R AR R

Wi BE: 2016-12-13
EEE T

T LA A FE S A BREE 7 T R R B L s T e L &
H EMER, T ZX LA A B2 35 B A = e
SEIF R, AR A B, R T i R A
R RS

1 E#BEMRIEREE

P 0% 5 7 R B B3 A T ARG 5 71 ) s s 7
BAEE . 3 4 hhESC Y U IERER B D SRl IR T B
Mz LA E (SR RAFE=MEAR), B’
R FAREA s M NAE T — a5, WLIET 1o il ad 7E 36

LA(01991—), B, R ITLKFMEAE, THTFFALRIE,

BHMEE: FHRK (1958—), B, dw T L XFNHIZ, MF, TR2HRF @ARMNEGHL R R,



- 154 - % T &

2017 4F 6 H

24 Bl L it i — 5 AR AR A R AL, A BRER H AR A
ARk, WS R/ INRI )5 BTt fin e 24 B 1) L 3
(8 R/ INRITT Tl AR E o 7 FARAR T =4 1E 52 (9 1 IRk
Pl F e A 5P 0 2 1A AR o A< U 1o 0 3R Dl R SRk
Rl A TR SN FL Bl 3, R P e WA ) SRR R B
o, BT R BRI, BLE 2, IR E R

B FEM

B A o S B

Fig.1 Electromagnetic location principle

Ho(m,n,p)

y

K2 mEAs TR
Fig.2 Magnetic dipole model

EZBT{@"'E} (@9)]

X B NWEYRIE; By WH R, K/NSLHE
FIIMEL . RST BB B KN OG5 R TR Bl i 3 7
[i] m = (m, n, p), i (m, n, p)Jg ffiifitt; r=(x—a,
y-b,z—c),¥1% = \/(xfa)z +(=b)Y+(Ez-c) s (X%,
2) WAL SRR BB ) AR AR L B 5 (a, b, o) R I SR 1B Ak b
(i 8 mn’+p’=1,

TEAS s ) = ar e Xk

B, :BT(3(mx—a)+n(y—b)+p(z—0))(x—a)_ﬂj

R R’

B :BT(3(m(x—a)+n(y—b)+p(z—c))(y—b)_ij
y RS R3
B :BT(3(m(x—a)+n(y—b5)+p(z—c))(z—c)_%j

R R
()
At LM SR A B RR R A A

LM BRI RlE 7R B Rk A s - A R AR, IR A
TARAES k. SCHREESECN P=(x, y, z, m,
n, p), WA HEALE I RN R TR OR R
E = f(P), BRI R LA %R K B, ¢ = E-E,
WK A E=AP)R IR AL R AE e Fe/hho LM B
FERRTE P RGN XS £ LML, X TR/ NI (|6p]
B ZE MR TT - AP+6p)=AP)+Jdp, Forh J ik o8 LU

E{Eﬂv%o LM SRR, b
AR H] — A op Ml 15 1R 22 | E-AP+0p)|[=| E-AP)-Jop|
=lle=Jop|[fe /N e LM SR FRRUL A — AR Ak i e
INT IR, TR AP+0p)=AP)+Jop BNTTSH] 6p.
JJ6p=J"e, Hoh J'J J& Hessian JEMEAOITML . N T #25
LM ByERIESGERE, SEPRRIER TR R No=T"e, H
W N=J U, TR RE, 1>0 FROMBRES, e T L
PR, BT LAERR N A R RIS
AR, pu=kT Ty k<<l AHEL W MSHTIE
FRAGHE B B I AARIE , B g, S50 T RIS SSG B Tl ;
R 2 A A A B A AR AT L Wl gy PO VT AR
FRTRE . TR AR, & E-AP+op)|< ||[E-AP)||, W
Sp BB P, IR/ g WOME, $E AR —WRaEMR . A5 N3
Ko B, FHHE 0p. HEWLEF IS T LM
BRI R A A, AR /IS, Ir AFE PR
PREE SRR IR AR IE R A L YO R 25
B, ROREAT A AR, b TS, [T REOR
R A S B 4 R F AT A o

2 MHMEMRERRZNWEERSH

HHL 1 R B R G AR 25 4 UL I 3, FRIUh S

SR EA L RS RS, BRE S RS TR, R
NAG S BRE S B, Bl BRI B R SR 4 o

[ 5emEm k— E#EE10E k—
BRI

BEREFR

[ mhkkmE B ook P s B gk |

i1

K3 HLRGE (R ER R G 45
Fig.3 Structure diagram of electromagnetic
location tracking system
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