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Electro-magnetic tracking system for
capsule-typed telemetric device
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Abstract: An electro-magnetic tracking method was proposed. Putting several circular current loops
on body surface, a well-designed receiving coil in the capsule can always keep its orientation. Through
detecting the magnetic field strength by a receiving coil, and deducing the functional relationship be-
tween the position parameters of the coil and the magnetic field strength, the position of the capsule
can be determined. This design not only simplifies the structure of the whole system compared with a
common one, but also makes the arithmetic easy for ensuring its feasibility in application of capsule
positioning. The transmitting and receiving system and a three-coordinate experimental device were
constructed. A test including 38 points was carried out to verify the method and the system. The re-
sult shows that the maxim positioning errors of x, y, 2z coordinates are less than 4 cm, while the mean
errors are less than 2 cm, which is better than current precision of other positioning methods for the
capsule-typed device.
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Hg.1 Electromagnetic tracking system of inner capsule
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Fig.3 Block diagram of electro magnetic positioning system
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Fig. 4 Block diagram of signal processing circuit of

receiving system

BETT Y & T 48 1B e — A~ R A 2R B, RSF o
P40 mmX 10 mm, H HA N 0. 18 mm [ £l 2%
L 400 [T R 5 422 W £k B o ok IR RO ST Ry

®8 mm X 6.2 mm,HEK N 0.08 mm BE AL
22 960 M )5 i R £ 51 s R A 48 p B e T
ABS #K},

4 EBER

4.1 ZWHEMEE

Ry B A A S AT AT TR AL R
ENREE PR TN S28 . BTk 5
T g 28 %% = kg — A PR 0 o7 s, B 4

BATBOT 7 =4 bt o & AR S 1S
BRI AT IS 21 6 R SCHE AT R
WE S Jros e Xt 7 & 25 8] 4 B 4F — 2 A I
L= 2 A bR B A B A R — R A D A
(xsyszsasf)o 45 He U £k VB & A v e i S 1
FF B o BRI 5 A5 3 2 o] J7 6 19 BLAE . 8 & G 2k
P A B B JES T A = A [ 5 o7 s Ak (0,0, 17,
0. 008), (0. 06, 0. 017, 0. 018), (0. 06, 0. 12,
0. 008) I 5 S B, A8 e 4z W £k V8 1) 7 &, AL AR 5
HH 7 mfEE Il sk I B TE S5 &
AR R o R AR A — A7 B 0 IR
ki th i) —H A AE S, B AR B — R 5 Y S5 50 4L
o LH . R KBS S R 9. 2
kHz, B30 0.06 A AYIESLHL . 85 52 56 K0
R Lt 7 R 4 oK ff R 7, SR A% — R G4 P i
EHEISAA . AR S PR N B LR B, LG
il K S 24 B v o 5 e S0 2 P o 1 R B8 £ 0. 03
~0.4 m Z AR5, LA T 38 A HE .

K5 ZEURGE=4ELRTFAR

Fig. 5 Three-coordinate experimental system
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