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Consideration about Novel Proximity Sensing Technique
Applying Quasi Electric Field Generated by
Multipole Electrodes Structure
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Among the three components of electromagnetic field (radiated field, induced field and quasi electrostatic field
(QEF)), the QEF has a characteristic of decaying proportional to cube of the distance. Regardless of the QEF's potential
characteristics, QEF has been treated as unimportant in the past. In this paper, we developed a novel proximity sensing
technology applying QEF. Noncontact and noninvasive object sensing is realized by using equilibrium of QEF
distributions generated with the multiple electrodes structure. From results of electromagnetic simulation and
experimental analysis, we clarified our method can improve the detection resolution of conventional proximity sensing
method drastically, because the detection resolution in our method doesn't depend on QEF frequency generated by
quadrupole electrodes, but depends on the parameter of the gap size between each electrode. Finally, we focused on
human vein sensing, as one of the most important application example of our technique, which is well known as a
biometrics technology. From the electromagnetic simulation, we confirmed our method is applicable to the vein sensor
by using the matrix array structure of the fundamental element of quadrupole electrodes.

Key Words : Active Sensing, Sensor, Numerical Simulation, Biomedical Measurement, Blood Vessel, Quasi
Electrostatic Field, Multipole Electrodes
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Table1 Comparison of proximity sensing

Optical Impedance Quasi electrostatic
field
Noncontact detection AN X O
Miniaturization of sensor X O O
Misidentification knowledge by imitation X O O
Detection accuracy O X O
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Fig.1  Model of short dipole
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Fig.2 The relation between distance and intensity of three electric magnetic fields components(4=300m)
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Fig .3 Configuration of quadrupole
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Fig. 4 Static electric field distribution of quadrupole on xy-plane (left) and xz-plane(rlght)
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Fig.5 Unbalanced electric field distribution in the case of detecting conductor
(conductor is located in lower right )
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Fig.6 Configuration of quadrupole electrodes Fig.7 An example of simulation results of Fig.6
(above : without object, below : with conductor)
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Fig.8 Experiment system (left) and detection area(right)
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— y e
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Fig.9 Detail of quadrupole electrodes (left) and detection electrode(right)
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Fig.10 Comparing between measurement result
and simulation value  (w=50mm, h=30mm)
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Fig.l1 Comparing between measurement result
and simulation value  (w=5mm, h=5mm)
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PLEOFERRB IOV R 2 b— 3 AT X DFHEFERN SR L7 2 & Z LU IR 5.

OFEREE I a2 b—ra VMEHTEALTEY, SR Ialb—railly, BROFE#HEzETcEsLE
ZHiLD.
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Fig.12 Variation characteristics of electric field Fig.13 Variation characteristics of electric field
intensity with parameters (w=4) intensity with parameters (w=24)
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AFETIL, M5 %E2 TABEIEZ 7o b o) 1, £7-, EUNEMIL, [T =2=y MERR 95, B
ETIE, B8 E T&EER) & L THRo TE2n, ERRITT, EF@%&HLi FICFREE, BERE, B,
AR BB S 4L, & BICFOR R CIIENRBICHARDHLDIAE N TN D 720, FEE ITEHE R 72 > T D,
INEEIE” 7 > b)) L1, FEBROBEHE AR 2 U, MR 2 BEXRRHE T A—4% (G
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(Moo= b OEARBMT LA M, AFEZRITTHAIZ, ~ )7 AT VARICEB L [7 LA 2=y b
MRkl L4252 LT, BRI O v R & LEPHIZ ATREIC T 5.

AETIE, K14 IORTETAEFEHALT, BRI 2 L—2a 02170, RS a2miE L=, AR
FHRRET X, R 0.2mm, EBZ 0.8mm, AEHT 5mm, AP 4mm THERCT 5. JENIIE ONALEIZHTE 25 2mm X 2mm
OFR GEXRREITMNE, EWmzME Lz s X OfRLIET 5 2 LR SN, SR EEAICE
FiRE L) ZBE L, A 3MHz, 1EE 1V OERZFM L. £/, AIEREME LT, 4 BEfAERO
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EMD, 5T, LIEHINRELY IR TE 2 REEEZH/ LTV 5.
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Fig.14 Simulation model of human skin Fig.15 Simulation result of detecting vein
by mathematical phantom
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