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A Proposal to Hi-Tech Pollution Based on the Criterion of “Relationism-First”
— A Principle Experiment of EM Environment around VDT and Its Basic Theory —

Yoshifumi FUJITA"  Mitsuo OHTA'

T Faculty of Economics, Management and Computer Science 1600 Hisayamada-Chou, Onomichi, 722-8506 Japan
1 Emeritus Professor of Hiroshima University 1-7-10 Matoba, Minami-Ku, Hiroshima, 732-0824 Japan
E-mail: T fujita@onomichi-uacjp, 1 ryxyj592@ybb.nejp

Abstract It seems that Hi-tech pollution and many other difficult modern problems come up from slighting many kinds
of complicated relationship among varicus environmental factors including even ethical or cultural faces and giving priority to
only utility over any other everything. In this report, to solve these problems, we first pay attention to the criterion of
“Relationism-First” that once after employing in the first stage of study as many environmental factors as possible at the same
time, the mutual correlation among them should be investigated and then our specified interesting cases for engineering
application should be considered. As a trial method for mutual intersubjective analysis, by taking care of light and a shade, that
is, two factors of risk and utility, the extended correlation analysis for only two environmental factors previously reported is
applied. Furthermore, as a principle experiment for the proposed method, by applying it to the contrasted two environmental
factors: magnetic field (related. to-risk) and sound (related to utility) in ‘EM environment around VDT, it is partly confirmed
that it is also effective to even an inverse problem of estimating the probability distribution of the original sound fluctuation
without attachment of tecnoAO from the depressed magnetic filed with attachment of tecnoAO based on the mutual
correlation.

Keyword Relatlomsrn-Flrst, Hi-Tech Pollution, Wavy Envnronmental Problem, Extended Correlation Analysis

LEZRX— ﬁﬁ*#ﬁ@*jﬁ&mm 5., bl bR AMBE YAV RIVHE
FFEL FB~REYMESA - BEASR WHREBHELLTZOE»bETH, WES
REFOZEOBRENZREMNEICR ZMIT X ZOLBLTHHLTOBEEHO L &L EHMH

-35-


研究会temp
テキストボックス
情報処理学会


LEBRB~. BAILLEG~, TOEMOAE
MR eE LTER - Mh~Llb-BRL, &
CREANERZTIOAAHLTERL LS TH
B, TLTEDAZETETRIEL., HEMIC
HIEARREEREM - BRI TS ETHIC
FhEOHAINBREZE V2O, BREEE D
Hitety)  BEHREZTOABEHRIEBRLT
X7e, ELTASELEREMETD L NmAME

ChdLBbhb, R, BEN, EVvici

LooBERIZS2< b b EBEL2EYF
2 5EKRFEEL LR, Thbb, REOL
WEZAIZHBHREL . DEOEVWLZIALHE
W HMMIIEVEb VR, DEBLIAHHE
RARAHOME - BEHRMEO—EKELEAIE
FFEENR, AT, R ABOEEHBHEE -
FBREAOLORA-T-HHXLHOLWH R - B
HBE, BYE WEAORKKEEILEAZROX
ANHRETHY, ROPEEHEZILZLLAZ Y
MBEITZbEbERAVWEWVWR S, Th2bb,
BRABSEL (HEmE2SHEZ) ARBEMNORFR
AN EEALMICERTLE, XERE
BRRMoORTaRBHZL2&GB~DRE
BEERAENERIBRLHD . WThiZLT
b, BEROoOMERE, FRAFEFOREHA
RERRWV, BREEWVWACHBEALMLIE, £
RNOBHIRE4+BYHEB~EHDAETh Y L
EbEBEH/BEV,

BIE, HaeERILERPSRLAOEREIE
WTH., B WERE, SbEZhiCEMBL
rEHZOMNEDLITEIETCLRL ., HBlsh
BEKNTH., SRFOELLEILRL L LY E
KEEIExABIEMIEhwE, EREFRA
RBE R -RE3DH, ORERVHEERR
RMOEERETHE (WA - BMARO KRN
PEEISET). ThOOXETy ZTIRELE,
Flxid, BREREO (HFrERIhRbLAR) &
FEECBTIRAMABISPCEBEEMAT
OHERBRBRBEVWALRIAMOL LHBE
b\mh_ﬁﬂﬁ'd‘é?)‘km?)xo’cwé FLTANA
T - ﬁﬁmk#k\%w%ﬁ PN & faa
LEDHZ%ZBXRL, %MH&&%@(%@@
wﬁﬁ&ﬂﬁAiﬁm B em” 23 (KR
kb&&?é)@%%ﬁﬁ%%bﬁb%ﬁﬁﬁ
KRbhB, THhbb, mﬂﬁﬁk%%ﬂbf
EE LR BN, BFEINR, =
B it - GEMESLHALET, AKH
FASOHEHLAORICEDVREL, Thidior
B iz # % 60 75 1€ & B 72 3 "Relationism-First” ® 7%

~36-

MBA~ELKIFRIEHFLTWDBEICZRLS,
Thbb, (EZzbLbHES) ThoEWVWORKZE
BT IARNEERMELE,. —ENCER
Lro%%ﬁpr%ﬁ?amvmn&\%nu
HEREEFERZEALEHFOHBICIREBR L,
2FBLAH HEMLIVEENEIELE—
BLETEA3bhbhoEE02HoMHERI
ESL bl nxsohb LhZzn,

ic, aryPa—%iXabhinata T
OERBEEM s —FBRCR<EAMIELLT, =
o+ EBHBCMBIhIE, AXHEEBELRY
ASHLoMAEHAEZACHLIOORICEM
ALLTEHAL, HEBHEL LTOoAEHL “F
T AAMMELE LToRENSLR BB oS
~fBExH iz, “BMRTI LREEFBREEO
BTz, ANETRETIOL T, HiC
e LTOANMHE, BMBAL2EDL (&
CRGEEGLEZIZD) dowdflizara—
FRRLEDDVRERB~OME— DR T, I
WECRARLETHIT L R0 IXBERR AR
FHEELELT, 2E3¢ZAE, BB AR
Lo TRDLADIIHHOMBILEEEL, FiC
HMBOoOXEREHBE~TLHEALBEDLIENEE N
BDOTRENEIMN? (TTINLDE : &K
EFHHESLDILRERARGTOTELB L D),
Thbb, LH AR -HHY —H{ELOBEL
TE2RTROAFEFTORBCBTHEL L
LTOABRMEoGRRE. % - HFEECTE
BEF, DLAREHICVNICEAT S, ?EU
CTOTHREMOBEIC bFEVY, METREBET
AATEZON? ABMNBESERBLE (L
PLEIERIBP B~ 2D FBERMN
BERVANZEDEGEZ2HEHIIET) F
ME® (=— k> ® middle theory % 2 JR)
% "Relationism-First’ O PN LWL T R&ETH
A9,

LL., ROBHOREEMEEER] or BHL
T, —FBE»LER. HAMKEMLEL
FL.EEE “AYHE” OB HL ETELD
TR, PLTHMERAFETCLHD “AF
AH” LLTOMBERITVWEE AT I ON
Lif, o (BIWA) ECOMEENMEOR
Rz —%0 (BEO—KHE) TbdHY. W
LCHEEHRTOL 2 EE LR AHOLER
Rt AN ES L LTAMN - LT
EHCLIEPBATH D, ‘

ARECOFERBORLIHET-—RAK
BERN, FEREAGELTER, FEHITE.



B, BT, BE. SR YHARE S
HEEHEMYRBLIFTCEAThoEHEE (H
ZEABRBO7 5y —rREZ2LED) 28
Y, FEASOBEEERMTTHR CE SR
HbdHd, LAL, I —RKAE LT, XHEH
TR AT L Y. "Relationaism-First”® & & 8
HoEBLtrEARHITIENT, BXTHRROD
ZO, L2y 2EMBoRIZEEL (3 ERL
FOMEHEAERD > THD THEE/LRT IHEK
bHBEOEN), KL, F - BRERSEHHA
AT EROBROBEE~0 — Lkt Lk
ELTHRY HIFTHE, BIC, "L T7HBERPI~
Blplwtd, (SRBEBGNETH RS R -
NEEENPLDBERBEHELRELTHEW)
F— A0 VDT FEREEHZ TR LT, B
BLRERON (WEANTGIKMR>TH, Vi
—mRFLArRENB) T, K 2EROAZ (Z
DANLHRBEIRCMEANZEI, B4,

DERZERTI> BN -BRFEROFEML
EHrbR2BERCRETE Y. BRL2SFER
FAGELETREER-) 2RENFERIEE
Db —RBEIZEY LT, BRoZEL<EWD
FHMBPBMIBWTDATRL, (588%0
BURHEERNRBEALZONIBZRHE) £5
XLURIZBWTOREVWOHREEM M, Ficto

B & it 12 % B L T "Relationism-First” @ &< JF5 # %

HMREBXLSDEFDIEO—HE. bHLAAFRARE
BOWORELN, EF—HWMBLTHE,
2A479ﬁ%kkﬁaﬁm%®ﬁﬁiw
& — BB AR B E
EBMREMBEONTS, BT, Bkl
BRE, REMIDHB. ZHRORBHYFH TR
AAOHAEHEROEFREI A D, kL
i, AMomEis, BEE (EM) - ¥ - %{T
ROFBFICBNTH (AT AfikEbER)
15~20Hz (FERPRYEBEERT, ZoZ L
GBEEECOEHEBICBVTHBILSNS X
S3ThD, £k, BELNANANRETOREIRR.
RAEHRB, ThEThitEFR2EGERBRYCE
WTAHNBR~OBEBEMICHELECED,
BEEAERRERISOBVREOFIZVETL
NOIBRREEHRCRMBREM CORED R,
ZAMNVRLEDHEBHRLIFCAERFALZY VDT
EHRERE~OBSCETIME (R2—-F v, 7
- CHEBBEBABERNLAARRON SR L
LTHBCHEEShTWS), BLERBEORR

h~OEBITIBZARY XA~OBMEM, FL

koRBIcLIWEOEL, AEPTFRLBRE

-37-

OHERSR, EREBHERY., ZhboHR
MEECRERFOREBRATS (BEXKM)
ThHY, EENATI/HEMLRE-HKiTh B,
B, ChoOBBEMPOHEREANAL T 7 HHF
DEERUERELLLEAEERFE2ELELE
BOELBEBRBUEROEH/H L2, ERIREICR2L
FTET, BEFUPRTHITFIX20HEIPLE
ATET LT, RAFRAORBELRV22H 3B
LHrThs,
3. SRR AU 40 B8 4 7 kP
CEAMoOBBORHEREMEEHARDZ D
O (ERBHEBL2EE) HERHEMASFE (B
KEROTERDOR) 2HTHER~RS,
RERBFLLT—HKAELTEBRLTARL 2
BEEER v,y LARTLE, ERBETTON
ETHR. ThonZEHRE, 2ERHOM»LHZA W
Do, BESHLPLRIThEBEELSHERT
MOoPORBLELEHEFRTORBETH S, =
ok, —BRHCEXREBERAEZRACET K
ZELTHL

Pey) =R WRK)Y, 2490 Wel ) (1)

m=0 a=0

4 ={g" g () @)

TZIT, Py (x), PMXENEN, TESEW
E#H x, y OROCEFRBOXEMHLALRE SN
DEEZHTH D,

e V@), 0,0 Po (3), PNEEH LT3

FEREZEHTH D,

rhRbliy ~OMEEMERBAHICRBRE &
TR - ERBOSEMBEANRIZ., ¥_T, &
MICROEREMNEMRBEERE PORORICE R
EhD),QOQXPLEAXDL I R—BFABEBLRS,

Z ZA (p")(x)tpm(y)
P(ylx) P(y) m=0 n-o
Z A,,,(Pm x)

(3)

TIT. PO RERGEER

k
s =2c07

i=0

(4)

LTBHE, G)RDE vf 0 x LB+ 2 ERE

UPEREAOECRADESKAEKKREI I
5



T A"k
(yk |x>= m=0 n-=0 (5)

Y 4,9, )
m=0

B2, "Relationism-First”® & & T h & {2 LB
Eh7ed+xTo (BE - -ERBO) FMMEERY
B2 (zOoEEL?PHELRICRBIET) F
AithiZ, —FoZXE»bHFOEHOWLE
FHEEENRVEE - FPRTEDIL LA
j. WEIZ,. x OF—F b y OMBLFHIL, K

IR ARTHETE 5,

PO =R Ep () 6)

i=0
EEL.
£=(3 4,006 ] £ 4,099 @
m=0 m=0 x

Wiz y 5 x T2V THEHOBERE LA
5 a
4. VDT AU O BEBHEME ~0HA

RYavyEADOBBRECEITDE (Utility)
ERER (Risk) MoMEBELFICAFEOER
#R BT,

HZB T DVD EFA 2 Y THASHT
HLERETLTHR VDT » 5 30cm HEihhofl
TS5 BEC 28 BRIELE. ZEROT % Fig.l

IR T .
CRT display
FC , TecnoAO

3

30cm 30cm

EM strength meter

Sound level meter

Fig.1 Experimental setup.

HF TecnoAO WMV it B & LMY HiF
BRWBSOBERLFHIZ VW TOERBERE KR
FEEZABNTRAICRD THE, Fig.2~Fig. 5
TORRETRT,

fhst, (5) REeBWT, HBEBRET
DEEY, #F%. IEILL1IRET., 2KE
T, 3RET, 4aREITCORKDOEAE L VHEA
L., shbhdb, BT, Fig3 ItV T, &F
DEBEEXLETBCONTHAERRNERERZR
CHALTWSEMAHAZ L B2 HEFIC

BMBCTCEDZ, WTFhitt L, 2BORESHY T
ORPELEZETLINOMBITRBER B RN,
AFBLVERBESHEORTVEARBELD
FELOWSOIHBCRODLABZ L2 (BE
MoHBEICERDbDhARVOTHIIT) RHHE
THETE 5,

® Experimental
conditional expectation

P PN
.,

Sound pressure level(dBA)

sl ‘/ —  (1,8) approx.
S ———- (2,8) approx. \
—-— (3.,8) approx. v
sl —eem  (4,8) approx. \
37.2 37.4 37.8 37.8 3 38.2

Magnetic field strength {(mA/m)

Fig.2° Regression function of sound to magnetic
field strength without the attachment of tecnoAO.

@ Experimental ,/
conditional expectation

h(mA/m)

gt

-———

o
=1
S

P
e
&

—— (1,8) approx.
~—-~ (2,8) approx.

yz —-— (3,8) approx.
LR S _= (4.8) aporox.

Magnetic field stren

a

-,
,

!

.

X

ele

50 ss 0 (1] 70

Sound pressure level(dBA)

Fig.3 Regression function of magnetic field strength
to sound without the attachment of tecnoAO.

N

conditional

o Experimental
\ expectation

-

Sound pressure level(dBA)

"
Vg —— (1,8) approx. .
s f i ——==(2,8) approx. \
o / —-— (3,8) approx. \‘
56 ; —--—(4,8) approx. 3
/ \
36.5 36.8 .7 6.8
Magnetic field strength (mA/m)
Fig.4 Regression function of sound to magnetic

field strength with the attachment of tecnoAO.

~-38-



38.75 +

— (1,8) approx.

--==-(2,8) approx.
- ® —-— (3,8) approx.

—--—(4,8) approx.
16.6S ™Y

Magnetic field strength(mA/m)

26.5% .
¢ @ Experimental conditional expectation
52,5 55 1.5 L] $2.35 ) (1211
Sound pressure level(dBA)
Fig.5 Regression function of magnetic field
strength to sound with the attachment of
tecnoAO.

S2NT, BERIPOHEROBEBEHHETCHAL
T. E0F—2rbBAOELESNME. A
DF—INLEORLENHEXRHEROGNE
AT LTHEZ, TOMKFE% Fig.6~Fig. 8
=R, Fig.6, Fig.7 {X TecnoAO % fHi7 2WVWHE
DFER T, Fig8 iX TecnoAO 2R Y T BA D
HEETHD, “hblBWT, FBIEB8KRET
OEEELY, FTFRONEOH, MEANDL 3IKE
. MEMBRETCOERFEVHEL, Th
ZhRE1ER, F4EM, B7ELLFEATY
5, zhbhbd, TeenoAO iR VWHES
JFrrEebEABRBRETAVRIE, A TF0oR¥%E L
Falmoh, XORBlc—F b F2#HET
XBERMBRHBD ERBRTE S,

® Experimental values

0.9

Theoretical curves
——— ] st approx.
® ---- 3 rd approx.

—-=-- 7 th anprox.

Cumulative probability

;7.2 37.4 37.6 37.8 38 8.2
Magnetic field strength(mA/m)

Fig. 6 A comparison between the theoretically
estimated cumulative probability distributions of the
magnetic field strength based on sound pressure level
fluctuation and experimentally sampled
without the attachment of tecnoAO

values

-39~

out ® Experimental values

Theoretical curves
—— 1 st approx.

~-=—== 3 rd approx.

=-=-= 7 th approx.

55 [ €5 0
Sound pressure level(dB)

0.2

Cumulative probability

Fig. 7 A comparison between the theoretically
estimated cumulative probability distributions of
sound pressure level based on the magnetic field
strength fluctuation and experimentally
values without the attachment of

sampled
tecnoAO.

@ Experimental values

Theoretical curves

—— 1 stapprox.
--== 3 rd approx. 0.6
—-=-= 7 th approx.

0.4

Cumulative probability

36.2 36.4 3“-6 36..8
Magnetic field strength(mA/m)}

Fig. 8 A comparison between the theoretically
estimated cumulative probability distributions of the
magnetic field strength based on sound pressure level
fluctuation and experimentally sampled values with
the attachment of tecnoAO.

E 51T, TecnocAO%X fHit R VWHELHITLBED
ELBROETAEFNROBLENMELBEL TR,
Fig.9, Fig. 10 KE* O R %R 7. Fig. 92 b
TecnoAO% T H B E& . BADME (Risk) DF
LEXHFVNPFQACEREIN TR LEDDIS,
FhiIE® LT, FiglohbFoHED LA
(Utility) OEBLENMITFE LAY EDLR VT
LRBBTEFE, ZOIZ LI, TecnoAOEH Y
e oRRAOTF—2nb i bE&BABENE
RESCOTHIIE, EORLENMERET D
Tk, FEDTecncAOEX WD T 2WHED
FORLEN/HEMETHILVIOHMETLIED



BWHTEZZLEE%RT S,

———-- Case with tecnoAO
—— Case without tecnoAO

-

\

2
-

-~

Cumulative probability ~
o

36.5

Magnetic field strength(mA/m)

1.8 9

Fig 9 A comparison between cumulative probability
distribution of the magnetic field strength for the case
without attachment of tecnoAO and the onec for the
case with attachment of tecnoAO.

0.8
0.6

0.4

0.2 Case with tecnoAO

Case without tccnoAO

Sound pressure level(dB)

s 60 L] 0

Sound pressure level(dB)

Fig. 10 A comparison between cumulative probability
distribution of the sound level for the case without
attachment of tecnoAO and the one for the case with
attachment of tecnoAO

5. hENE ‘
AE#|MECIE, . ~"TFZ2 VLA FRR~A—S
ADFICBWY, HR3 b0 MEH LT HFBEO
—ohichy, TLETLEETIFHROBE
M A2DELEOBRBHOMNBICNE->T, —HEY
IRAVHUROHELOFE LY, HUBHBREMR
L LTHILLTERERAOFEIC, VWHID,
BELBE - -REMOFRIINHELENIIDR.
(Beloxtszd ) REERBOBELME - B
BHERTHEN  B—BAFETHILERRT
-, LB LADR—KHEMIhBFEL,
Bt oo 2o FEET, HICFFICEST
AhhBel— (Y EHT-HFEOREHIIZE

-40-

DORZEMTLHB) FALELHET, Z0H
HEEMEOFFEENML LT 2 (ERBOTM)
EHLTHEHbEXSB,

B, Bottom-up RIS TEBEDOHD (BFH
fbLicacehLo) AAMBRBIET. fBRLED
ELBmE»ooMBEEE LY, EHEDL
HhE3REKRBEORBREFHLTrEBEL D
Y . ”Relationism-First” D RIZ EFF > T, =
RNOEOHBHAZIEMEDEE AT REFE L
DOMBIZHIL->TWNB,

Bgmick, O RRMIZS» T, R NS
FIHREBCEY BT, RAIC2ERLELT
F -TRBELRE-SRAIBLAONIER%2
RO LT, Chb 2 BEEMTREOBRM»L
BEOGERKNBEECTC2EHEHEME (OB
k) #W/—% - AL LE (MliaHod s
OMEXEECHET ) EROFERO—R2H
R LI, BLT, Ly (BRI LB,
2N REYFMOMEEMNOME - BEF
AERBo LIz AR, BEBES > ABEE~
DAFOFRES~I B, FHEL LT, A
MREPLLEOHHAFWROFELEL T LW
BHMICHEETTCELTARMERDLY, 5%, ~A
FOERIEMLT XA EETDERRICBITS
MxDBRBMEDO 1 >ORLRDTHAS T &
WL,

X W

[1] M. Ohta and Y. Fujita, “Inter-subjective
relationship of higher-order among spatial-
temporal wavy environmental factors-a
methodological trial based on a standpoint of
“Relationism-First,” Technical Acoustics,
2006,6, http://www.ejta.org(2006)

M - XH - AN SRBE S BRI CAE B S
OBEILE AL LERkFERO—
M, FFEEB, vol.104, no.223, pp.33-38,
2004.

HEHRRb 24, BEOALK~ORE, AM
BYefrbta—YY—=X1, THLRAWH,
1991.

D. Middleton, Statistical-physicl models of
electromagnetic  interference, 1EEE trans.

. Electromagnetic . Compatibility, EMC-19(3),
- pp.106-127,1977. .

51 MK F¥E wmBEAEAERAOEEKDRICHT

ZHWEFNEEMERASE, EREAOAE
ERR LI, e, HA, 1995.

(6] BEA¥*E BHREMBTOYALFAALVEH

(2]

(3]

4]



[7]

(8]

9]

HEHRPAEEMEESHE. ERBEET0 S
AAFAL BHBIER, 207, BT 1995.

M.Ohta and T. Koizumi, General statistical
treatment of the response of a non-linear
rectifying device to a statiomary random input,
IEEE Trans. Information Theory, vol. IT-14, no.
4, pp. 595-598, 1968.

M. Ohta and H. Ogawa, A methodological trial
of regression analysis with higher order
correlation between electromagnetic and sound
waves leaked by a VDT in an actual working
environment, Journal of Electromagnetic Waves
and Apps., vol.12, no.10, pp.1357-1367, 1998.

M. Ohta, Y. Mitani and H. Ogawa, “Maulti-
dimensional generalization in space and time
domains for Moddleton’s study in stochastic
evaluation of correlative many EM noise
processe, "Electromagnetic waves PIER24, ed. J.
A.Kong, Chap. 5, pp. 97-118, EMW Publishing,
Cambridge, 1999.

-4]1-





