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A Study on the Quasi-3D Current Estimation
Daishiro Sekijima, Student Member (Hosei University)

Shinichiro Miyahara, Student Member (Hosei University)

Seiji Hayano, Member (Hosei University)

Yoshifuru Saito, Member (Hosei University)

Recently, faulty operation by mutual interference among electric and electronic devices has become a social problem,
which is caused by widely spread personal computers and cellular phones. A solution to overcome this difficulty is to estimate
the current distributions from locally measured magnetic fields.

In this paper, we propose two methods, one is the direct inverse method and the other is the generalized vector sampled
pattern matching (GVSPM in short) method, for estimating the current distributions in a square cubic box. First, we solve
inverse source problems in order to estimate the 2D current distributions from locally measured 2D magnetic fields. Second,
we combine the estimated 2D current distributions to obtain quasi-3D current distributions. Preliminary experimental results

indicate the validity of the proposed methods.
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Fig.1. 2D current vectors model
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Fig.2. Quasi-3D current distributions
by the direct inverse method

16 X[cm]

K3. MEREIN-¥3IRTEEBRI
Fig.3. Quasi-3D current distributions with threshold operation
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Fig.4. Quasi-3D current distributions
by the GVSPM method
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Fig.5. Quasi-3D current distributions with threshold operation

3D RM® B VIZAER2em, N EEF
10cm® R—F VRO DEHERL, EHRZ0.I1AFEEL -,
1HIZDE, BREOX, YHAROEXRZEhEN16cm,
BROGEEBOX, YHHROEEI b ZNTHI6cmET 3,
e, UHEO 6 BMERANBEARROMNE SKIEX, Y
FIMFI8RE L. 0T, 2EOBMRRE AKIT6 X8
X8=384 R TH 5.

(-3 WERTNE A HENOINMERIE
EELTHESNBAM A ZAVWE. IEBIRaC %
X-YWHEISFTICREE U TRIE 2175 /2(Case 1), M A%
EICEE S ETRE S NEBRIH S EEBTIIE TR
I N 2 RTBRSHEHNTE SN 3 KTETS
MEE6@ITRT. M6@iZIal—alThdAM

910

HZRAWTEERD 2B L BRI TH 3. ZORE
PEIMINEX-YERICHTICEB L ZBA 133 kis
WM BEBEDITIEE AW THBNE S E CHETTET
BBEZENHEBTE,

2RI 3N EX-YFRIZH U TASE, Y-ZFEIzH
UTEEAMICARR L THE 21T = (Case 2). H6 @)z
BoN-HIRTNERIMERT. M6GIISIal—
a>THROEREZANTEER> 2L = BRI 5T
HD, CORRNS AN EX-YERIZFETICEBL-$
BB TERSAOHREBEMETLTNWS Z &0t%
M3, Zhid, I NOEDIBROEZERD I HEON
ThOETHRIETERWEDEEZ NS,

3EBRX-YEEICH U T45E, YZERmIZH L TEE
FRERDERETIA N E2SERESETREL, At
Z4T 572 (Case 3). K6 ()IZFDHE I RTEBRN T ERT,
M6©@Ed>Ialb—2aTROLABEEAVWTIEESR
SEHMHL-BRIATHD. ZOBRENS IV EXY
EHICET KRB L ARSI EBL TERS G ORTHE
METLTWBZ M 05, Thbt, BHROLETIH
ROBOEERIVYFERD 6 HOWTNMATHEINS
T, BRLRIFCERIASHEINS,

3-4 GVSPMiE EEMSTIZEOBEEIFEKI, I
HHERIZIAMIALEZ 3EEEL THE SN -BAD %
HWwiz, 4% X-Y FHIZETEB L THE IR
RS, GVSPM HETHEI N 2 K TEFENH %A
NWTHOSNEIRAEBRIHBER 7 @ICRT. 22T,
I OHERBT 15XI5X15 = 3375 @THB. &
B, BROFERSZMBT 20D, UTOKRIILTY
Ral—ra TRELEMEZAVWTNS, ZOKEL
SEEYTIEE B L T GVSPM 313, kD8R
RHEEZTNBZENDND, LEdo>T, GVSPM &
KRB 3 RITERSAHE T RN R CHesEalRE T
HDHTENHBEL I,

A1)V % X-Y FEICHUT 45 B, Y-Z EEicHLTE
ELRICEBLEBE ORI RTERIAEE 7 0)R
ToH7OIB Ial—Ya ThOEMEEZRAVWTEE.
BArZMHL - BROIBGTH 2. CORKEMSIINE
XY FRICEHTEEBLZBA LB L TERAHORE
RERETLTWSZERNSB, LMLENS, GVSPM
BERWRE, BEETAELD MY 3 KTER
DHBHEERIRETH D Z EAHMBAL 7=,

X-YWHEIZx L T4SEE, Y-ZEHEICH U TEE HR &5
FHRETIANEZSERES T TREBEL B8 0% 3 KT
EROHGERTIRT K733 Ial—32a T
DEMEZANTEERT ZHHL - EROHTH 5. M
6 IR EESITIEOHERRELD b, GVSPMBEIR L D
M7 3 KOTBMAHE LD Z EM9MB,

T.IEE Japan, Vol. 120-A, No. 10, 2000



¥ 3 JonERA A E R BT 25

(c) Case 3 (c) Case 3
6. EEUITAEICL B M3 RTERIN 7. GVSPM iC kK 5 ¥ 3 KoL ER
Fig.6. Quasi-3D current distributions Fig.7. Quasi-3D current distributions
by the direct inverse method by the GVSPM method
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