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Non-contact Measurement of Cerebral Blood Flow Pulsation by Magnetic Inductive Phase
Shift Based on Symmetric Offset Technique
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Department of Electronic Engineering, College of Biomedical Engineering, Third Military Medica Universty,
Chongging 400030, China

Abstract: Objective The purpose of this paper is to design a coil sensor based on symmetrical offset way under the theory of
magnetic induction and to measure cerebral blood flow pulsation of five heathy objects by measuring system based on the coil
sensor. Methods The relevant magnetic induction measurement methods at home and abroad were summarized and the new coil
sensor in consideration of improving the sensitivity and reducing interference and so on was designed. And the measurement
system to enhance anti-jamming capability and software phase capacity was improved. Then we measured objects cerebral
blood flow pulsating signals and analyzed the results. Results We produced a coil sensor based on symmetry offset way by using
an excitation coil and two receive coils, and completed the establishment and debugging of the symmetry offset measurement
system. Five healthy objects were selected for the experiment and their cerebra blood flow pulsating signals measured by this
system were regular and clear and of less interference. The amount of change of phase was0.1° — 0.2 ° , and the amplitude
and frequency of cerebral blood flow pulse was different because of individual differences. Conclusion The system is capable of
measuring cerebral blood flow pulsation with the stable results. This provides a new direction for test of cerebral blood flow. As
a new means of cerebral blood flow pulsation signal detection, magnetic induction technology is easy to operate, non-contact
and can be used in continuous monitoring. Magnetic induction technique is promising in health care and disease diagnosis.
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Fig.1 Schematics of Magnetic Induction

1.2 FFRIRIE AR RO RE R R M 2 7530

AL B SR AEF R (0<3Sm™)), 774
BN e AR 55 . AR R, HESHR A 10
MHz B, AE A 2R 3R i RA WU G 1) 1%,
REE/DTTE 0.0L AR ARG FE 24 R4 1 1ML 37
F T, SR R R (5 S S IR,
EFRATI SO R LU B NE S, b T HEEke
MY REE  FRATBE T —FHr BYHKIE 7k, T LA
B I RO S 7, BRI S, IRFRARTH
TR BN 2 i |, 2R FH—A- B 26 B AT A~ 4
KR TE 2 A T X, Ik Bl 1 Skl 2 24—
B, G 7 e AR ] HA G Tk b £k B X R
PNk P[] 44 e A — 2, D3 AN AR Ry 2240 i
22505 5 5 IR G 5 Z B AN 25,
TR VB G T 2k B X R, DRI I A 31 6 84l
WA, 77 A BRI 5 K/ 5 AR ], 9 58 4 4%
TH o D s R — R R B B IE R T, 14
R BB 232 T ER BRI , T LAV A5 5 AN 2>
BEHRIH o A 5 i A FH BN 5 5 1 ok
HAE SRR AR fi il 3 1 TR AR KT
WA i T REUE SHt e .

2 WS TR

2.1 MlfE EES AT

R A% s an & 3 B, — AN 2 1 (2f 42
10 cm, [T %k 20, E H R R 2R B ) AT A [R) Ao 42 0 2
Pl (242 3.5 om, [T %5 10 M) ZH AT, ZE4k AR 1 mm, £
FE| 24 B SRR R E ) PVC SRIE |, B 34
LRI FE— A HLB I AR Sl P R4k el
SV T LB R A %) P e, EL Ak B S T



- 74 -

M | S T X BRGNS AR RIS AR A B i o, e sl )

Reciver coil 2.

Excitation coil.

B 2 e EREE 1 MR E 2 MR E
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