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A localization system for multiple magnetic targets based on magnetic sensor scanning
detection

Li Xiuhan,Zhu Mingyue , Zhang Ke , Wu Xiaoling’

Department of Biomedical Engineering , NMU , Nanjing 211166, China

[Abstract] Objective: A localization system for multiple magnetic targets based on magnetic sensor rotation detection was studied ,
which was aimed at realizing human multiple capsule endoscopy positioning and nano-magnetic drug testing. Methods: A three - axis
tunneling magnetoresistive sensor was used to make a circular motion near the magnetic source. Three sets of magnetic signals were
acquired and transferred by three - dimensional coordinates. The position of the permanent magnet was solved using a positioning
algorithm. Results: Through the preparation of LabVIEW PC program, the trajectory of two magnetic target tracking and motion curve
storage and playback were achieved. Conclusion:The detection system has the advantages of good real-time , high precision and low cost,
it has the potential application value for the positioning of multiple capsules in the human body and the detection of nano-magnetic drugs.
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Figure 1 Magnetic dipole model schematic diagram
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Figure 2 Magnetic sensor rotation detection magnetic tar-

get diagram
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Figure 3 System block diagram

ADS8221 iz it 1 25 G n] VL oo 1% & H BH R iF
494kQ

TPV SRS R Z A RN G=1+—F———

R T kb 25 A K R IR R TR B, Iﬂw RJJ
4.94 kO, BB G 11, ARGl T AD8221
K H£9.0 VHEHL IR, BT LGS AL s b 55 2
BONIE G5 0] DL T I % OR, A B TR 245
SHIAEIR BT HORUE N HL g A 5 R
TES A SN T RC AR R 2%, K38 38 I 4 1k

TOP VIEW
—IN 1 \‘ 8 | +Vs
Pu: 2 —l_ - >_,_{ 7 V(va
Re | 3 —,_|’ + 6 | REF
+IN | 4 5| -Vs
AD8221

B4 AD82215|HIE
Figure 4 The pins of AD8221

9V
0.1 uF]| jm
R2 J—?m'_ 0.1 Wk
vrel2 B2 T o AD8221
-IN W, | =
5 ko L =
_1_ C2 R_.llll' R é 3 Vour GND
510 R;]—'z.z Wk [ 2 7 [Rer
b +IN V.
J_ 4 5
=3 =
0.1 pF GND
cs
= _—]_0 1 pF
GND
v

B 5 MAIEKBEE

Figure 5 Enlarge the filter circuit diagram
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Figure 6 Parallel acquisition schematic diagram
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Figure 8 Permanent magnet magnetic moment measure-

ment method diagram
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Figure 10 Error distribution of single magnetic target sampling points
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Figure 12

Error distribution of two magnetic target sampling points
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Figure 14 Rotation test sample number - error distribution
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