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Spatiotemporal Modeling of Human Brain Activities
Observing on Random Dot Stereograms

Hisashi ToyosHiMA*, Takahiro YaAmMANOI*, Toshimasa YAMAZAKI**
and Shin-ichi OHNISHI*

Abstract
Binocular disparity is one of the most important cues for depth perception in humans. Previously,
some of the authors performed electroencephalogram (EEG) measurement in subjects viewing random
dot stereograms (RDSs) with 3 binocular disparities : no, small or large disparity, and estimated the
brain sites where the visual information was processed for human stereopsis, using equivalent current
dipole source localization (ECDL) method. The results showed that : 1) the postcentral gyrus (PstCG)
is involved in visual processing of stereopsis ; and2)all-channel average EEGs converge and the con
vergence time for larger RDS disparity is longer than that for smaller one. Application of the ECDL
method to the average data for small and large disparities revealed that the visual processing before
the PstCG localization consists of two pathways : one is from V1 to V4 and then to the TE field ; and
the other from V1to the MT field and then to the PstCG. This result did not depend on the amount of
disparity. After the PstCG localization, ECDs were localized to the left intraparietal sulcus (IPS). At
the interval between the left IPS localization and the EEGs convergence, ECDs were located at both
sides of the inferior frontal gyrus (IFG) and both sides of the middle frontal gyrus (MFG). For RDSs
with large disparities, the IFG and MFG ECDs were estimated earlier than those for small disparities,
while for large disparities the convergence time and the time when ECDs were localized to the IFG

just before the convergence time were later than those for small disparities.
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t NOSRERT AEERBIC IR0, B, BE, &O, ERUEBIUHE, BEELZ
EhkARBERDH A, b PO TIEEERBIOGTT 2 EHRIE, FTIC—XEEE (V1) ~
ZESN, VIDEORETIE, &, BBLUEOOBHRIIEURERE LIFIINEV]I ~VL ~
TEFICBWTHENR 2SN L. —F, ZENVEDL L UH & OFRIIEFARRE LIFENLV] ~
MTE ~FETREICB W CRES 2 SN 5. FERE T, HEEECBWTEGDREPLDAT]
DifEE (RBHE) % SN, 2ORIEBRL LEILENITHONSL. ZHEORM T3
BEM (middle frontal gyrus : MFG) B X O TEIGEE (inferior frontal gyrus : [FG) 7% & DERALLT
ThhaslwvbhTwg [1]. FEEEEERT 2BICIERRKEHFEL H0%, ORI
IR EBRGES) 1 B4R 3 A BiEAREF (frontal eye field : FEF) B X "L (superior colliculus ; SC)
TUED IS [2].

INSDFERP ) ORTHEMUE, FICETEZ2RMT 2EOXENZFIN) &b b
DRMIRRETH 5. WIRARZ BT 2 MALED N T TOWETIE, & M ILFRORE
ZAT)BICIIEHEENER L T b L bR T3,

EEOO—EIZEATHF [3] 1I2BWT, EAORICHEDOHERET HEEEZMIL L TRRT
5 ECE YA EIRIZE L CHRERBEERL, ZOREE B L 2BROBERE OB

(electroencephalogram : EEG) % &MHAI L7z, ZOEERIC L o> TR L N/-EEGR MMEFH LTk
D LN EREEER (event related potential ;: ERP) (23 L THAME R AR FHE (equivalent
current dipole source Jocalization . ECDL) VEIZ & o THMPMLBEAL OHEE 47\, BERIE O
IRRtE, ER400msEI# CRETEE O H( & (postcentral gyrus . PstCG) 13T IZECD A HEE &
N7z e n, AEFICEDL LML ERAEEE TN TS LHEE L7z, fRLIZH
BRI OB ERNC &R Derand averagelE B2 B L 72 & & A, PstCGIZECDASH#ERE S L7z
%, TRTOF v XIVOERPHPFIEIRRAETION—ZA T4 VIZRY) (L, COHELMEEH L
ERPOIUK LIE5), BEIFIKEWERZOPREZ P ENS Z L 2#8E L7 (Fig.l). 20D
R ZOBEROBRS DY — 7 &L O %, ERPOIIRICES#EFE L L (Fig.2).

72, © P OB TRHEERBIS S 502 L TZHAEORM L FRICED b 00
BT LTI DN TR E EEZ OB L5, PSICGICECDAHEE SN 72BR ORI KB L
ERPAIIIR S A T TIZECDAMERE & N7EL & R 12D\ T, 65 DRERE > H 1% b 1L7ZEEGIZ
LT, RER, #EREFICECDLE AV THE R ATV, MAERRERE T 0 ML E AL
BLUZOBRMPHERIIOVWTORE 2To72. ZO&E, DHHERMERES X URHAEX
MBI BIT S, FEMRRERBET VER [4].

KEFFE T, HERERZzHEL L, IAHRBRROBREICE T 2BIEEHMLICOVWTO, 51



FYFARNY PAT VAT T ABIERICBT AREENMEEOET) V7 131

-20

0

SDHH Jo 1enuiod

0 500 1,000

[uVv] [1ms]

Fig.1 Comparison of latency for ERPs convergence. Each arrow shows convergence time.
(Subject ED, upper . 4 =10pixels, lower . 4 =30pixels)
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Fig.2 Convergence process of ERPs, defined by a period peak latency of components just before the con-
vergence and the convergence period (depicted between two vertical lines)

MR MR ORI 21T o 72,
2 APRTIT--F5

2.1 AEBRTRRLUE\ERH ,
REFFETIRBAT E DR, TabbZBHAE % RMT 5882 1281 5 RPILIRERAL O 22
MEEZHME LTWA, ZOLDIRRT 2 HEEHBIIHRLR ) RO RERE R0 VEN
LRIEAEE L. AR TRERADIRICZENENMT LT, HIRTHELAHAIIEEDD
TBEHRD ADHEAET A & 9 Zrrandom—dot stereogram (UL FRDS) #MHEHE & L TRRA L2, 2
7~ L72RDSIZRIFHRDS & HHRDSD 2 DOEFRTHER SN, EEDOIRIZIERT 5 HIRRDSE &
CERRDSIZFA—DOEBZTH Y, BMiRRDSOKFEFEOMED ANERLEEL L7
(Fig.3). ZZCEADIRIZRRT 2RIRRDSOMEBOEZEZHZE (4) & LTHS.

C ORBERIB E WEREF OLA DRI L TRIRT A Z L2 8D, BEBREII AN 2B ER
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RDSZ18/R ¢ L MR T o, WERFORILHEREZL L T2

WAEET L., ERICERSNAHNE L ME I N5 BT X OBE{RIIFig. 4 TR S NSRRI,
F=RDS % 279 5 Bk % dr,
RDSEDBEITEDEA(d=dr—dy) 3R, (1) THzZHNA.

L, HEENAEIERDS &

_ Ady
d= A+d. (1)
FEERRF I I BRE L RDS %IRRT ACRTE DM dy #EE L, CRTODREER —F & L TWw
5. F7-ERRDSOPENOTH Y, TR

RDSAYHIE 2 N A BAT X ZCRTH O BAT & & —3 ¢
5b5DET A, ERIIBENTITY, CRTIUANOHREN 2 BERZZTRELRE D BER L TiTo 72

FEERTIIRDS D ZE % 10pixels (/NAZE), 30pixels (KHHZE) B & CHBH ICIRRHEZ 0 pixel
(REEL) D335 — Y OREREZ LN EN80E D, EWEREITRRLL

RDS presented

to right eye
Background RDS

RDS presented
to left eye
Foreground RDS

Binocular disparity( 4)
Fig.3 Relationship between RDSs and binocular disparity (4)

dy

Right eye
Fig. 4

Relationship between binocular disparity (4) and perceived depth
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2.2 FUBIRTRER L BIKETRIER

AHFFE TR BRI OIRTR A LA DIRIZA U CTHAAT) 20y v v ¥ —IREE A
L7z, &Y v v & —R&EE, BELrERICVBRAIEEY Y70t A F— LR L TEL
DY x vy —ORMIMTONS. CRTICERRTAEZIRR SN TWASHEIIERBO &
YV —DANPHE, GIERTHEGZEIRRENTVWAISEEICEIERAIOY v v ¥ —DADIH
o THICEDEEY v v ¥ —IREE 25 L - BBREOEL DOIRICHEERICE % 5 BN &
n, HRELTIMELIZ fﬁﬁ&ﬁﬁﬁmwhﬁﬁﬂ%k&%

BERE SR A BT 5 B OEEGEHINIC IR A fRELS 1 S UBRT, 19F ¥ AV TO
EEGEMAI AT f@%?y&w%%@Mﬁﬁ(wmmEmwOWﬁvaw#v%)%ﬁmt

. BEBREIZIOF Y ANVDOBBF vy TREEL, IhENLTERTOEEGEENIT 5. &
Bl EN7ZEEGIZADER AR — FE2 A L TTF— Y REHOPCICHE I E N 5. EBREEIITEREMM
EHEIZ R A TH I0kQLL T CaHll %17 - 72. EEGEHAIE O~ 7)) ¥ Z L 1 KHz, /¥
¥ XA 7 40V #130.15~100Hz & L 7.

2.3 EBFIE

FEERIIFig. SIRTHNTI A Z L LTWwWah, EBRTIE, HENBIRRHEDCRTICRDS %
WRT 5 LERICT — 5 REAOPCICHIBEIR R AR Y MU MEE L H I L7, RDSI 3
RARL, TOMDEEGZEHM L7z, HEREFIIHEERBMORRRIC, RSN/ RDSHILAEE L

TR PEPORREEF - ATICL o TPCICH I L. ZOBOEBEMREMIHE
HIRREE DBEGIZR AT 5 Z & ZBHIES 5 720, S ORIEIRRO% 2 HHiER L T b F —
AT 2R TR EZCRT RICERL, FORICHEBRED AL L TRBRERZLBEPITHIET 5
2DODKRY /@w*ﬁmb‘%ﬁ??“% ZEEl, COMITF—ADNDLREINS T TROFERR
FELEENZ DL Lz, I, SR L CRRRBHIRZBOEEGD A & L 72,

\ |

| Masking time ~ RDS presented  Wait Choose result I
) > > > e —

2[s] 3[s] 2[s] (Wait for selection by keys) i I

I Repeat 240 times E :

Fig.5 Process of the present experiment (repeated 240 times)

2.4 KRBROWBRE
ARFETIE, EERAELFT520~2RDOI0DFE (BT 64, KT 44) LT,
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IO DEEBEBIC L 5ERT 2N ENEREIT - 72,

2.5 RBRANIBEGOHEESES KU HTEEH

EBRTH O N/-EEGIZECDLEZ#H L7z, —#% 2, ECDLETIE, HEERE FIVAHIZECD %
BEWC, EE LOBNSMOMARMELEET S [NERE] &, HiniE L FHMED M OREN &
INE 2B K ) ICECD/NT X — ¥ @b A [HME] 2@, EHIEETVE L TR, EFXR
DELDYEE, HEEFBLIUVEED3IREEY, F.LEkE LTETFMEL: (Fig.6).
WEREBEORGIRET VOREICIIHBRELBOMRIESZEEZFA L7z, £/, ¥EKROR
EBIUEBEEIZOWVWTIE, #NFN, Goodness of fit (GOF) B X UHEIHZ2EHERR
(5] DEICL > TEME L2, IS DEIITIIPCHBETH#HEEY 7 b7 =7 [ 6](Syna-
PointPro . HARGE~ V7 v b) &AW/, KIFFETIL, GOFEDT99% LL L, 95% DEHER R 2%
1mml T THLHEEMREA L.
EBTEONAEEGICIHBRED T IE-E R LX) VA XPRAT A, TOBRAERD
J A X BRT 72010, FHI SN2 TOEEGICOW TR ABEL, RELEANOFELT
BEHAIT — Z 12DV TR SR L7z, ABFETldiediTmse (4] & AMIC, ERPDS
PIRY 58 & L72BRE7T00msHi % £ TR EOER IS LTI E24T ) 7290, PstCGIZECD2S
HeE S 7o vkEE (400msHTf2) & D HT D &, PstCGH D> 5 ERPASINH £ D & E:  (800msHi
%) ETO2ODHEAZFHONHE LTz,

scalp
skuil

brain

Fig.6 Concentric 3—-sphere model of the human brain (left . real head image, right . 3—sphere model)

3 ®R

3.1 &5 h/-ERPDEM
EBR TR S NW/ZEEGIZHT LT, #ERER, IRAREZENICENEFNIMEFE %KD, ERPL 5
7. FNOOWRELBLI-EZ A, 13EALEDHEBEICOVTIRTREEDI KX WA ICERP



JVTLRy ATV T ARERICEITAREMMESOETY VT 135

DB B EALD A S Tz, F 72547 TPstCGIZECDASHE T & LT\ 72 3 HE400ms £ T #i
FTIE, ERPIFRTEEZICEH L TRELRETIALN LD 5 72,

PstCGIZECDAHEE S M7z D%, ERPASIUR T 5 S CO#EICE L T, SHBEEICHEL
T, ERPOPURT 2 BRHIRAHEEIVNEWHEITIZRECHT Y, 2OEMIITERLLTH o 72,

ERPDEED Y — 7 e % FMIECDLIEIC & o TRHWAEIM O E X 1T- 72, £ 12847
XFRANCEIFRT B B ITIRRIFZE O pixel ClE R 8N VWEEZ ONL 70, HENHEET A
HHIBAR R DERP & HHEE L OERPICOWTEGZ KD, T0OEFSOE — 7 &7 5 EROR
BRIZOWVTHRRRICHEEZIT o 72,

3.2 PstCGRLE| T DR MIBERGL D L8

PstCGIZECDAHEE SN D T TOERICO W TR OREE F 1T - 2R, HEE
KKIZDWTIE/MMEZE, KHRZEL O ICERF1I00ms TV 112, F /2K 16Tms TV 4 (Fig.7) 12
ECDASERE S M7z, £ DA ERFISIms TMTE (Fig.8) 12, #E322ms CTEE (Fig.9) &, %
L CiEHF407ms TPstCG  (Fig. 10) IZECDAMEZE & L7z,

PstCGLART ICHERE S NL7ZECDDERL L HER L, T RTCOYPEBEICHEBL Tz, T8RS
NIHBERBOBEIC L 2EBROZEIAON o/, T2, HEHBOBEICL ST, 64
DR IIEBEIEC, 4 BOBRE I (GHREZE) ICECDAMEE 7z (Tablel).

o e

Fig.8 Example of ECD localized to the left MT at181ms (Subject KK) : A=10pixels
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-

Fig. 10 Example of ECD localized to t

SuBJect KK) :A 10els
3.3 PstCGICHERE & h 7= LI DB L

PstCGLL#E, ERPOSUR T 2 #EE E COHEMBIC OV THEZIT o /2. HEREKKIZ D W THAT
AT o 7o kE R, W EF4TOms T BETEME  (intraparietal sulcus : IPS) (Fig. 11) % #& T HLa0 H

(precentral gyrus . PrCG) (ZECDASHEE S /2. # D%, AHHIEE (middle frontal gyrus :
MFG) (Fig. 12) 12, #&K579ms THNZE (corpus callosum . CoC) (Fig. 13) ICECDWH#E S, %
D%, ERES590ms T4 FHIFEME (inferior frontal gyrus . IFG) (Fig. 14) |(ZECDSfEE & N7z, &
I F606ms TCoClZ, 1EEF608ms THMFGIZECDASHERE S L7z, ERPOSIUR T 5 § TR
Tlt, £MFGH & OAIFGIZECDY % (g &, T OMICIECoCIZ bECDAHEE S Nz, &
7z, SATHFZE L FARIZ, FEFB X USCICECDHHEE SNz,
RERBORERNC Z NS OIALICECDAHERE SN -BRZ BT 5 &, KHREDHEITII/A
HEL D DBV TEEMICECDYHEE Sz, F7-MFGE & NIFGICECDHH#EE S 7o
FRICDWTIE, RIREDHEIII/IMIE X ) b#E SNTZECDA S, REMIZhzo THE
SNTwz, TRLDEMIZIZIZETORBRE ICEBEL TW2ds, FlEFBET, FITHZ

[7] ICX o TSHEEPLH E O TH L AMICH 5 LHERE S NIHEBEEMTICOWTIE,
PrCGLAE T3 3 RCxHIICECDASHESE S 72 (Table 2).
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Table 1

Relationship between localized source and its latency (before the PstCG) [ms]

disparity | subject | V1 V4 MT TE PstCG
KK 100L | 167 L | 181 L | 321 L | 407 L

M 1151 | 163 L | 203 L | 330 L | 400 L

KS 106 L | 175 L | 18 L | 333 L | 398 L

MT 84 L | 185 L | 200 L | 345 L | 406 L

KN 88 L | 198 L | 207 L | 349 L | 427 L

10 pixels KA 110 L | 193 L | 197 L | 334 L | 405 L
ED 118 R | 188 R | 196 R | 344 R | 39 R

KH 106 R | 186 R | 188 R | 339 R | 434 R

HT 120R | 181 R | 204 R | 341 R | 418 R

MH | 118 R | 197 R | 206 R | 333 R | 4156 R

Mean | 106.4 | 183.3 | 196.7 | 336.9 | 410.9

SD 11.9 11.3 8.7 7.9 11.7

KK 98 L | 177L | 18 L | 350 L | 398 L.

YM 8L | 171 L |19 L | 330 L | 398 L

KS 97L | 184 L | 200 L | 335 L | 381 L

MT 98 L | 199L | 204 L | 347 L [ 380 L

KN 83L | 200L | 210L | 336 L | 417 L

30 pixels KA 85 L |18 L | 206 L | 329 L | 401 L
ED 108 R | 187 R | 204 R | 345 R | 394 R

KH 114 R | 189 R | 197 R | 337 R | 421 R

HT 120 R | 181 R | 191 R | 341 R | 422 R

MH | 131 R |18 R | 207 R | 329 R | 393 R

Mean | 102.0 | 185.9 | 200.0 | 338.4 | 400.5

SD 15.2 8.4 7.4 6.8 14.4

137
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¢ . G . i
Fig. 11 Example of ECD localized to the left IPS at 479ms (Subject KK) :A=10pixels

—
Fig.12 Example of ECD localized to the right MFG at 572ms (Subject KK) : A= 10pixels

.

af ‘579ms

. .

Fig. 14 Example of ECD localized to the left IFG at 590ms (Subject KK) : A= 10pixels
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Table 2  Relationship between localized source and its latency (after the PstCG) [ms]

disparity | subject 1PS PrCG | MFG CoC IFG CoC MEFEG FEF SC
KK 479 L | 535 R | 572 R 579 590 L 606 608 R | 58 R | 5%
YM | 487 L | 540 R | 578 R | 591 592 L 609 622 R | 602 R | 614
KS 499 L | B31 R | 569 R | 581 583 L | 602 636 R | 610 R | 629
MT 482 L | B39 L | 574 L 587 592 R 599 616 L | 594 L 622
KN 485 L | B35 R | 571 R 572 578 L 607 608 R | 607 R | 613

10 pixels KA 4890 L | 555 R | 577 R 582 583 L 602 603 R | 606 R | 631
ED 497 L | 540 R | 586 R 589 600 L 601 619 R | 594 R | 606
KH 491 L | 548 R | 581 R 585 600 L 616 620 R | 596 R | 609
HT 499 L | 546 R | 582 R 584 604 L 610 625 R | 590 R | 606
MH | 472 L | 534 R | 591 R | 611 621 L 629 632 R | 579 R | 601
Mean | 488.0 | 540.3 | 578.1 | 586.1 | 594.3 | 608.1 | 618.9 | 59.4 | 612.5
SD 8.5 7.0 6.6 9.8 11.9 8.5 10.1 9.4 11.3
KK 467 L | 502 R | 530 R 542 550 L 565 574 R | 539 R 544
YM |[463L | 521 R|531R 554 555 L 582 589 R | 550 R | 566
KS 459 L | 522 R | 518 R 520 539 L 553 o961 R | 559 R 563
MT 460 L | 515 L | 541 L 544 565 R 570 577 L | 574 L 587
KN 454 L | 492 R | 522 R | 549 551 L 565 574 R | 559 R 578

30 pixels KA 434 L | 514 R | 529 R 533 537 L 555 557 R | 564 R | 583
ED 471 L | 512 R | 518 R | 526 541 L 555 560 R | 554 R 567
KH 467 L | 525 R | 515 R 532 538 L 563 569 R | 558 R 570
HT 477 L | 516 R | 539 R | 547 501 L 557 569 R | 556 R 574
MH | 454 L | 501 R | 506 R 516 520 L 527 551 R | 551 R 575
Mean | 460.6 | 512.0 | 524.9 | 536.3 | 544.7 | 559.2 | 568.1 | 5566.4 | 570.7
SD 11.2 10.0 10.5 12.2 11.8 13.5 10.6 8.7 11.4

4 E=E

PATERENEML OHERS & BB 5 &, A L7-HERBOREIC L 5T, #E S N/ECDDOEM
BILUENLOHERIZOWTIL, 10 DOHERE THE L Tz,

PstCGCECDASHERE & 4L 5 LLAT D B PIALBRERAZ 12 DWW i, SefTifgE L MARIC, V125 TE
BECORMROERRE L, V1 DS5PtCCE TORMRDMHERE L T, 1FIFFKRIPAT
LTHERZEIN TS EEZ bND (Fig.15). T/, HEE S NERICOWTIE, RRH
BOREIPPDLOTEMAICE L TR TH 72, L Leds, #E Sz RiEERkE It
By 5 &, 64 DWERE IR 4% OWBRE IA R EEICECDSHEE SN T Wi, SRE
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IZoWT, RO EIZED LR U RBFIRTAEI L ENTNE 2 &, BEREOF &
FBIOFERE ZEEBRTHo 22 s, WHHEERMERTOLEIZIOVWTOELGDE
MLRREIIE, BAEPFET LI ENELLNS,

PstCGLARICHERE S N7 ERALIC DV Tid, WHIRERMBRE CEMN CTH o /2 KBFIRDO M
&, HBREOFEFBLIURREINLERIBEORE I 0L ST, 2%ERE CTLEIPSIZECD
DEMLAHEE SN2 Eh D, BATERABIZICBI) APstCGLAB DM IR LT, #£@EL
7ARENDINAFET 5 EEZOND.

FEIPSPAR T HEE S N/-ECDDIRNML L £ DR IL, /EADMFGE & UTFG & [, IRERE
B)ICRBIMRY 5 & SN AHFEFB L USCIZECDAHEE S 7z, T 72 EIPSLM%, ERPOUR E TO
BRI, EAORBEEICECDHEE SNz, #E SN/ZECDDRNERALICERE L T, FI&F
BHED I BOWEREIZOWTIE, 3 1 1 DB CTHEMEIRICE CECDBHEE SN TV, £
72N S O CIICoCICECDAHEE SN TV Z &2 0, ARIEIEICBIT 2 Z2MBMD T —
FUURAEYTCOMBELFERC, EELALEE LT, FIRRDSEETRRDSOEITEDEDH
Wi % EEER T o TWB Z 0 2L b5 (Fig. 16).

Fig. 16 Spatial transition in brain activity for the human stereopsis after the PstCG localization
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—7, FEFPLOBBREMTICONTIE, ERFRTERZMESIBEE SN, HERE
MTiE, SEEICETAHE (7] I2doT, EEEBMSFAICHEEEINTHEZ 2L, MR
ANCEET A EBEML O XHEAICHEET AL EZOND. ZOHKR, SEBLUIEHERHRNICHE
AL, ZERRRANCE T AN LTI, BMARKMERSELLZENTHLIEIEZD
na.

F 72, PtCGUBEOHEEEERTIE, RRHABOREDBCICH T2 MBEERICEN AL N
7o, REZEDBEIIEI/IMIEL D S BWER TLEIPSICECDDSH#EE S, 0%, AMFGIZE
% ¥ TIZECDDHEE SN B EL DB OWTOMER D METH o72. —F, BERPOIIRT
HEFIREEZOBAICEIENTW A LS, MHRERAEREUZORMAMNEL LT,
PstCGEA%, PrCGE TOMIC, MIRRENHFETHZ LKA 2 ENbLERLNL. £ L
TEDHBDOMEE LT, FIEETRATEICHET 5 ZEMM 2 RME L UHIRRDS & T RRDSD A
ITEOENHTEND LEZ NS,

il

5 HBbHUIC

ABFFETlE, ECDLIEIC & o THEDHFIET ARDSHERIBI AT 2T NEERE L HEE L
7eRER, ZEMERENCBIGRY B BNPLEIA T H A LARIER COMBEE 2R L. b0
RIE, HERIMRIZ EOEBIZ X > THR SN TWAZNENORIEIH T 5 P LI AL
[81[91[101[11][12] L IZIZAMDOERTH B LR L -DA L LT, BHESHETE
L TH HEEGDIRITIC & o THUBEOWER LS Iz L7z,

$7z, ZHORMB X UHEICERT AIFGLIANIC, IEREZHIBICERT 5 L Vb b ER
BETOREE), €L TCAGDOREEDEE L FEFICCoOCTOE 2 MR L. ZOKR®
5, KBMOBEESLDOATIIR L, EAELLERMIEE #ZERMICIEZ 5 2 LSk,

RGNS CERBH A E LR FEME R AL E RN T2 - VY —F - £V 7 —EKfFE
R LB FRRFENAT 7 - VS —F - 2V y R 7V [HE - EE - &5 -
SrmElmO®mEL L MFHIHE B~ OILH] O—&,E L TiTbhi.

KR EAT) CHZ VB2 TANTHERE B LR 2 HN - F 4 ICHEERT.
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