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Marker Removal Considering Highlights
for Augmented Reality”

Yuki Nakamura

Abstract

In recent years, augmented reality (AR), which superimposes CG to captured
videos, has attracted much attention. One example of augmented reality applica-
tions is furniture layout simulation in which we can confirm the affinity between
a piece of furniture and a room before we purchase it by superimposing the vir-
tualized furniture on videos capturing the room. However, in existing furniture
layout systems, AR markers in videos may hinder us from confirming the affinity
between the furniture and the room. To solve this problem, diminished reality
(DR) technology, which is able to remove AR markers in the real world from
videos in real time, has been investigated. Methods for diminished reality in
AR are classified into those that apply image inpainting in each frame and those
that adjust the intensity of the background image observed or generated in ad-
vance and synthesize the adjusted background image in each frame. Since the
former method generates a background image by searching for similar texture
patterns for every frame, the method may cause implausible temporal changes
in the structure of texture. On the other hand, the latter method rarely causes
the implausible temporal changes in the structure of texture, since it overlays
a background image that is observed or generated beforehand on an AR marker

with perspective transformation and intensity adjustment. However, it is difficult
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for the latter method to reproduce a highlight which is produced by specular re-
flection caused by camera motion inside an AR marker, because the method only
considers global brightness changes for adjusting the brightness of background
images. This thesis focuses on the latter methods and proposes a method that
naturally removes AR markers in scenes with specular reflection by estimating
an illumination environment from images and influencing it on the adjustment of
the intensity of a background image. The proposed method has two steps: pre-
processing step for registering light source from images and AR marker removal
step in which the registered light source is reflected to intensity adjustment. In
the pre-processing step, on the assumption that the pixel values in captured im-
ages are composed of the specular reflected light and the diffuse reflected light, a
diffuse reflected image is defined on the basis of median pixel values of multiple
aligned images captured at various different positions, and a specular reflected
image is defined as the difference between a captured image and the diffuse re-
flected image. Then, on the assumption that the light sources exist on a plane
such as a ceiling, the positions of light sources and the intensities of highlights
in the specular reflected image are calculated by using the specular reflected im-
ages captured at different positions. In the AR marker removal step, diminished
reality dealing with specular reflection is achieved by reflecting the registered
light sources and the intensities of highlights to each frame according to camera
motion. Experiments show the effectiveness of the proposed method by placing
an AR marker on various environments and comparing results obtained by the

proposed with those by conventional methods.
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D% 1%, KRBWREEZELDAZFZE->TED, £—HFr ATy NIk
B R 7 2 ARG U 72 FEBIRESI N T VA D, I —ANITBIT S ERR
FRF vy ARy RUDAE-> TWB7720D, IWHEFA RSN TWS., D72,
PERTFIETIEAA T OBENCRNT 2EHNAIC LN T MREL BV —V
XU TE, BERERS Y= Z2RETHI L. 2T LT, A5
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Tk, FANCHGZRE ORI E 2 NA T 1 MNEREZIET 5 Z 2T, BRHEE
JEIZBWTANT T4 MDBEUBGHEIZEWTH, EHBOD RN SR L g2 E
B9 5.

—Ji, WIHREOHEIZET 2EE S < REINT VWS, MR % ]E
TEFEZAWZIGAICIE, HMERE DN E TOEMISEWEREETIX, EBO
NATADNEHBUENT I N EDMNETNVEL MERD L. —F, I
WIRERET B TIETIEAA T =N UK EEZHET 208N H 5.
ARG TIE, IATE AR Y —ADAZEHWILRBFEET 7Y r—>a v 2
L, MIFEOERIFvyV 7L —raild D AR —HDREICE W THIHK
P& BN T4 F2HBTHILZHMNE L TWS., 20720, REFIETIE,
71 AT DA S NJREREE % HE T & % Jachnik 5 OFiE [14] 2 AT 555, EW
TOMMAZEEL, SFIXRHREDEH LIZH B L WIREEB E, HFEDN
BB L CHRERICEHNDEI NS T4 NOREZHET 52 LT, ARY—HTOK
EITRMT 5.

14



3. NMZA4MEEELZARY—HDRE
3.1 BREFLEOHE

AFZETIE, M 19I1TRT &I, I—AEH EICEBEINTWSZ L, T
MY —JI DFRE I N & AT BICEE T T WS Z & 2R1IZ, (1)
HADOF ¥ ) T —a X BRPBE Y v TOAER (K19 %), (2)2—%
FIFHREDNA T4 D 2FBLLU 23— ARE (K 19¥TR), D2DDAT—VT,
MBI L DNA T4 FNE2HBELZ AR Y —HVOREEFERTE. A7V (1)
1%, (1-1) 72 2 EEBU D S B U 7z i 0 S HEEUK Y B IR D LR R, (1-2)2
WOBH R T NZ U U, HEBUSCES 0 B & D 75> & ST A 70 Hi R %
L, oINS T MOMHEENS ZOELERTLL, TNhH6EHANWSI LT
RIHERE <y 7O @S 2#E, (1-3) SRR 80 B & EAERE U S S o
A, (1-4) 187 L — A2 E G & AREUR S 73 R 2> & ST B o0 4 % 2B
U, (1-2) THE L& I ORHERE Y Y TANDBHRD 4 DDINAT =I5k
5. AT—=V(2)1F, BTV — ARYEBGEDO N A TAEIZLD (1-4) ORIIBRE
XY TPoNA T4 N EGUHEIKA RS EGEHE L, BPEGE (1-3) O
BB D HER D & KRR E % 17 > 72 BRI HEE U 7= ST B R A3 i 5 %
R UAA, ZOHGEEYEGE o TV YT 42U, ByYEERAEREKT 5
e CHiREBGERRT S, N, 328iCRIIERE Y Y DA, 3.38T/NA
T4 MEHBE LY —ADREICODVWTHERS,

3.2 BEARIE~Y Y TDEK

AWZETIX, £ 9 AJTMMG % SEE o R & B S B A3 R A U, B
T AT Y Ei R D SN A T A N DFEIBE R T 5. RIZ, NA T M SEIAD
SRR, FHOWBHRE Y TR2RET 5. WA, S S i
SRR Y TABET 5. MUF, TNETNOWNIIZDOWTFHIRT 5.
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3.2.1 IRRUREIA D ER & SR R SR 23 EHR D ENS

SFYIRIZ Y72 5 L BRI A, BRBUSE, BRELYE, IRIDOEZR Sz
B0, B UZEBROD 5 1 MR BT 5 B BT KA, IR, )
AR EVWRESINZHDTHS. UL, ART 7V Tr—a v 25T 501
DRG] CHFEME %2 TN TN ORI IEMEIC R L, MIERBEZ2HET 2 2 & 13
LW, £ Z TR T, Jachnik 5 DFE [14] & FRIZ, BEHIZK DEIRL
e SR VX B3 T ST & SRR B Y D ATIER X B L ARE L, AJTiEiH5 % fEHUK
S B A3 T 35 &k OV TH] S5 20 W R 12 iR S 5.

BARMREE LT, £9, R20IXRT LIy —AD4zRiBL, =h
S WG ECIEARIZR S KD ICHRERT 52 LT, gz < — A DIEH
D25 B2 G (I ER) NS 5. I, BB »S AR Y — D&
MU, BHYARL -2 TOmBIZE ) 2 RHEEDOMEMD RCGB DN F i
U, HRfEEEET S 2L TE SN D B Z ILHUS R ik e Aed. 7272
U, {EZOBEZMEOHRIEZEHT 5720121, EXNEGRICEWTEEEMZ
DR e H 1 NG T 2 BELDH 5.

BRI SAT R AR, 21 RT K DT, KT L— LD IER GO K E D
RGB flih & fEHU SR /3 iR O £ i Z D RGB % 5] &, [EDEDHEZRILZ DFE,
BOEOWFEIX0LTHI L TEKT S, 72720, ANEBKOHFHANDD, IE
SHSIZ B W THZREEZ B 2R VWHFE, Hd T 20 TIEHVR.

3.2.2 N Z4 ORI IFICE BRPAEDE SHE

BETH S S R HRIZ BT BN T A S DFEBUI AN T A b DIFLE L 2R\ &
Pl U C — R ICEZEMEAI R E K 7B 728, AR TIE, B8R Ei D%
32 D EFEAE D RGB ED Z N Z N ASEME m PAE DS Z N1 T4 SOl L U,
F 7RI 5 A TALE THsg S N7 HR D S HUS U 72 851 S5 B 43 i 2 0%
WCHHERE~ Y 72 R ET2EmI 2 HET S, 72720, TITiE, 120
HPSHEU BN T4 MRERPENEBIZA>TWS 7 L — L% R R T 208N
HY, FI-BEE KRS ESR EICER DN T4 NOFEL G A IRV T RO
N T4 T 20ERT 5.
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BEROEREDOHREDHTH
v

20: FRHISET 0 i D HERE
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ER{EmML EDEE ETES muimﬁﬁ

22: NA T4 b~ DO & HOMIE

HARRNZIE, FTX2IZRT LI, N T4 MNMIETHHER L -EHEOLE
BPOHEB EIZB T AN 74 POEMIEZRENT L. X 22 TIEEAHEEN
NA TA N EMEINZEE, REDOMELZDONT T4 SOEMIELBH X
N TH B, 72720, FREEBIFERICIZ1IEEZESOKRES I, EHE LT
MERTELIITHRLFRRLTWS, INEEALS 2HIEA STV, 2 DD
BEizBIsENThOEMIEBZEHRT 5.

22T, X—=HDHLMFER T —ADFEIET M A oy Vi & 3 5 KERER
B —NERERETEHE, K23 ITRT LD, EEDOMHE (u,v) &~ — 7 EEER
2B B ZIRITHERE (2, y,0) OBRIE, EXHEGOY 1 X% T x Ti#isE, EXHE
BETOY—HDY A X% Lx LEZHR, Y—HOEBREDOY A X2 Mx M&d5
L, LFD LS IcHKE 3.

M(2u —T)

ST M)
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U [pixel]

., = Z §h [mm]
E y $# [mm]
H
&
s _—
R—hEER~TH] A X fi [mm]

X 23: ~ — 77 JFERZE R\ D AR 2 fH

y:%g%iﬂ (2)

ZORIZEVB/BONDEY—HEERIZBIT BN T4 SOFELMIEG,, G B &
O, TNENOHERE Y LZBOH A SMECr, Cy VT, BAOES 2,
RIS,

BARNIZIEE S, 24 1TRT &5, N1 T4 S OELMIEICNIET 2R
MBEZ (1s,ys,2s) & U256, BARIZIEAATABEBE NS T4 D OELLED
R ED, oy FHI B U COGIRALE &R (v, gy, —2) DEAET B, L
AU, FEIZIE 2 BB U SR ME D LIS . F 2T 2 EATE L
RO EILT D ER ORI P = (Tp1,Yp1, 21), P2 = (Tp2, Ypo2, 22) ZRIAL, €
NS DH D SRR (2,,ys, 2,) EHEET D, £ py, po IF, 58 d, P
F W Ve, = G1 = C1, Veygy = G2 = C2, Veye, = Co — CL 2D LT D &
SILRES.

p1 = d1Ve,g, + Ch (3)

D2 = d2v6292 + C2 (4)

DL E, Eikpip, LEMCIG, EERpip LEMRCGy EEFNTNERT LD
T, UTFORAHKY 7D,
Veigq” (p2 - pl) =0 <5)

Veagn® (p2 - pl) =0 (6)
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BCy: h A TE
(xczv Ye2rZc2 )

KRULE
(xSJ yS’ ZS )

BC i hASHE
(xc'l:yclﬁzcl )

BGy EOME

b %41, Vg1, 0
1%62: Elt\'ﬁf_ﬁ \\\ \\\( gl ygl )
~

(X2 742:0) o

~ \‘\
\\ ~ tﬁpl:%ﬁﬁ

\\

RS (xpl'ypl'zpl )

N 37 SaE
ApEm S\, Y FETHRO

RIRALE

k¢
(xpz' Yp2: Zp2 ) e Vs =523.)

24: ARG O & X OHEE

X (3), (4) %R (), (6)ITRATSE,

Veiea” Vergr — dl (vclgl ’ vclgl) + d2<’06292. vclgl) =0

Veica” Veaga — dQ(’Uczgz. vczgz) - dl (’00292' UClgl) =0

NEON, ZNODANS d), d IFUATOLIICHEINS.

d1:

dy =

(vclgl " Veago ) (’00292 ) U6162) B ('Uczgz " Vcago ) (vclgl ) v0102)

(/06191 * Veago ) (Uclgl ’ Ungz) - (vclgl " Vergn ) <v62gz ) v62gz)

(’00191 " Verg1 ) (v62g2 ) vcwz) B (vc191 " Vcaga ) ('06191 ) 00102)

("’0191 * Vcago ) ('Ucuh ’ 'Ungz) - ('Ucuh " Veigy ) ('Uczgz ) ’00292)

(9)

(10)

KD7z dy, dy B (3), (4) IRAT B Z LT, B pr, pa WRED. Bl
Pr. pa IO 2 JEEIT —1 % 101 P AAHEE S N2 RPBHE DG & 2, TH 5.
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ORRMEE
(xsk: VskrZs )
A ASHE
(xcr YerZe ) v K/E-H{%tﬁV V) j\

y 4 —
CESTAC E
(x,,0) =

k1,

\ F [pixel] /

X 25: WAL~ v 7

3.2.3 BEBIE<Y Y IANDEHF

X 25 1ZR T LD, HEIN/ZEE 2,12 Fx FHEFZEDEBGTHTH 5 RIHER
BE~y TRBEL, SRS R O K EZEAE & IR < v T O
EEEET LV — LX), ST L — 228 B S S R4 R D [ A AE D
YAEZ BRI Y Y TOEZFREE UTEERT S, HD57 LV —LIIET 280K
R4 ER D 3E & HEIAEREE < v T OEZEOX ST DWW TIE, SRS 85
B EDALE (u,v) DY — A EREERIZE T 5 3IRTEMEE (1,9,0), Y7L —L4LD
AATHOLEE (Te, Yo, 2.) & UT2 8 &, BRI T AR~y 7 LD 31X
TCALE (Tsp, Yok, 2s) (FEEBEDLLZFIH LU TUTD LS izskdonsd. 72720, z,
FRIBREE Yy 7OE S RO THMTH 5.

(x — ) (2e + 25)

S = C 11

Tk ) +x ( )
Y—Yc Zc"—zs

poo = BB (12)

E77, vg, yo CRAEREE Y TOWELE (v, ) ONIGEFRELFTDO &SI
HETHI LT, £7 V=028 25 HE S EaEG & BRI~ v 7 O4 0
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FEOXIGWKES.
u' = xg/b (13)
v = yu /b (14)
772U, bITMRHHEREEE Yy 12815 1 lE Y- 0 D TH 5.
B T S B 2 1 A OD T SR A & FREHER IR ~ v T2 B T B RIZ, ~ v T EDFEAL

BT TICHRMEA BRI NTVWESGAIIIE L BERE L 5 ETIZBHRI N
BB AH DI 2 Fr - R & U TR~ v 71288 5.

3.3 T4 MOBIRLAEAEREIREK

ARFCIXIRIHEREE < v 7 & 85 KB o mAR 2 BUE U, & sz Kal A
BEMIES X ONT 74 MO DEMEITS>Z LT, "M 74 beHEELEZY—
T RE R EHT B FIEICOWTHT 5.

3.3.1 BERREST Y 7H5/N1 54 NORE

X 26 12T DI, BTV —LX—AEERIIET B RATE (20, Ye, 20) &
IEXSHER FI2B 5 T x T OMEEZ L OME (r,y,0) 1L, X(11), (12) 2H
WBHZET, HEIRENSITA DI EZIGL, BRARE Y 795
BT RENA T4 D OFHKH RS Gz G 5.

3.3.2 EREROEEMIE

T RO ETIE, F9IBUS B G I EGREEE2EHT 22T
ERUEREGEEB T L — AEGO —HFE D & OREREEIZHD X KEH 7k
JERIE 24T .

BARBIZIE, T ENEBGIISL, K21 LS IR EZHRET 5. I, B
L — LT BT 2 HEE S N7 B S ) B DR Z & D RGB A2 TRIME m
LEDHEZFRZNA Z 1 bl e U, SMEORIEED S S, NAF 1 b, U
FERFZ ER O HIPHAN D 72 DB FEEDFE U 2 Wi & & $RER 2 RRaEs (4
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Z B [mm] fREARE< Y 7

hA SR ]

(xCJyC'ZC)v
[ X B [mm]

ExXtiE% EnuE
(x,5,0)
EED HEZNT=
BE RSB %\ 5T A R

26: MHABREE< Y T ona 74 ~ O

IE i {%: NG G a3

BEZED
KEMWEBEELTLLROEH

BEAVAE : R A

v
= = i

27 KPR 2241 52 D G 5RL I
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27 DR EFEIE) , TSN ORER & BEAIEE e U, BERIGEIR O AR 2 & ic
BINO &L 512U TRRMNEEZRREZHTT 5. 2L, HRICBT 5 HERE
n, BFENEZ z;, BTV —AOENEGROERME J(z), HIREBROOBEZRM
% K(zy) &9 5.

n—

1
J(wk)
PNC0) -2 [ e R—

> (@)

RIZ, Kawai 5 DFE 9] L FBRIC, BT 2R OBEEZ(LEDAED 2 TN
BNE722 K5 R TOMEOKRBMEZ AR ZEL L, &EROFOE RO
JEEALRERDBERLRE U5 2T, N1 ) =THEICEDETOHED
W ICHERRE2ENT S, I2EREGROREEBIZHITEDOESZ
&T, KEWHEZ(LZ KM U725 RE§ 2 AERT 5. I, BIFARE< Y 79
SHEE U 7288 A R iR E T AT 4 MEBINT3H, 22T, KK
B IDEL TVWBERIZ, FHAEE TR ONIZNT I NOREZZDE F
AWa L, B&NREIOE2 SIEREDEL 2560 H 5. T2 T, A%
T, BEE S R R D & KFREEEZ0IZ & 0 BN 2 mEE DS % 51 »
7= BT, KRHEEZ L E KU 2B SEGICEL 282 8T, RN s
BaEf s 5. 72720, SR EG D S KRR EZE LD K53 % 5 < B
Wi, BIWZER 0 LD/ WGEE, 08T 5. ZDOLSIZ U THUG L 7285 Sl
BB T L — LDERMEBIZENT, OB L, ML S QHEFED o
TVyTavIU, wERICHEERLUTAKRT ST, N1 74 b EFHE
Uiz~ —NREZFEBT 5.

(15)
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4. EB&

REFILEOAMMZRT 7201, FRBIZARY - 2EEL, ARY—H0D
PREFERZT o7z, AT, EEROBE, B4 REEIZE T S RETE LMK
FIRIC X SRR O, REIRE < v THEER & 2 — PRI AR & TP EG ek
DR ZEEDRETIRLIERTIRIZ L SRR OHBIZ OV THRRS.

4.1 EBREE

AHFFETIE, K28~31 ITRTABRBIC XA ERET o7, 4BEIZZTNET N
TORERD., £/, BB CBRE3 IXFICERO MRS,

CEREE L K TRBRR D 2 W T

CERBE 2 - RO B B F1H a

BRI 3 RMENTHERD B B FTH b

CEREE A BIE A OAE LD 5 WIEE

. mEm e m——
L oAmE e
ulEE

B 28: FEEREREL 1 ¢ K — 0 THERRD 720 [
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20: SEEREREE 2 : RIIZHERRD H 5 FH a

30: SEEREREE 3« RMENIZERRD H 5 M b
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31: SEEREREE 4 - BEEKHT DAL D 5 WFEH

F7z, EBRTIX, LFOAATBLUPC EZRHW.
- HD WEBCAM C270(Logicool £, #5640 x 480 Hiz&, FEi, 71 >, &
74 MNT Y AREE)

+ 7 A2 by 7 PC(Windows8, CPU :Intel Core i7 3.20GHz, A€ :32.0GB)
-/ — b PC(Windows7, CPU : Intel Core i7 2.80GHz, X €Y : 8.0GB)
7B, TAZ by 7T PCIEK28ITRTEREIC, / — h PCIEX 29~31 TR §EREL
Wz, £z, HATOF YD T —v a3 B XOMEZRETIE ARToolKit 18]
EHWZ. = DY A X180 [mm] x 80 [mm] ZH W=, £/, FEERTIX, E
SR DG % 501 x 501 [, EXNEEG LICBITEY—h D1 X% 101 %
101 HEE U, Haifid Kawai 5 [29] O EGIEE TFE % HLEUS S S Hi5R 1T 58
352 TR LEZ. £72, N1 T4 b ORBMEIXSEHE S K4S ERD RGB f#
D15 LA EDEFEMEL U, 50 HFEDa TV VT 1 v %FTo7z, HARE Yy 7
DY A X% 10000 [mm] x 10000 [mm], > 7V > 7% 10 [mm] x 10 [mm],

W~y 7O Y 1 X% 1001 x 1001 HFE & U 7=.

28



(a) BEBOSSEARS  (b) FlRAEfahs
i {5

M 32: BREE 1 DALER S o0 ik & iR IE AR i 2R

X 33: BabE 1 OMEIHERE <y 7

4.2 BARBRIBICBITDIREFEEREFEICLZIERDLEE

AHEITIE, K282 SR3IRT AR — A2 REL, REFE LT
FEERRT L. DT, 4BRBEICHTIERIIOVWTENTNRANS. KEBRERE
CRUT, REFEEZHEAL, AU IO o i, mEGEERER, TR
B~y 7R 321539 IR T. WTNOBREIZE W T H 8K HELD R
PN ILBU I B R 2 BRBEON SR L $ 5 2 & T, B LW R4
DERINTVWS., BIARE Y FTIZBL TIE, BE126 3 TIEENEThDR
HERBEIZ IS U7y TRERINT WS DY, BB 4 TIRERI N TVWRY. Zh
1, NSOFEHTHEEIANIFEE A CAE U, B D ESR 2B\ T HEFEAE
DA EDNA T4 NEEBBEAE LR P -7/ Z 212k 0, BIARE Y 712%
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(a) SEHULE S (b) BHRIEARET
i

[ 34: BRET 2 DALEREST ko) e & e RS A SR

35: Bl 2 oS~y 7

(a) ARSI (b) EIBAEERER
G

36: BREE 3 DALHREST ko) i & 1B RIS IR
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X 37: BiiE 3 OIEHHEREE ~ v 7

9% 4 A
(a) BEBR SRS (b) EilAEfass R
[GEES

[ 38: BRET 4 DALERSST ko3 i & e RIS A SR

X 39: Bibs 4 OMEHERRE < v 7
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¥ 40: )Xt — B DWHIZ BV B IRRETIR LERTIRIC & L EERR

RSN o272 TH B,

I, TS O REG, HMIHRE Yy 72 AWz~ — IRELBEORERIZD
WTRR S, BREIZEIT SV —AREMRZK 40 5B 43 1217, &M (a)
W ASTHER, X (b) 12 Kawai 5 OFE [9] 12 X BFER, X (o) IKREFEIZB VT
KIGHSHEERMEZ T TN TA FOAREER LU ZHAORER, K (d) ITREF
FIZLBHERERT. £RR1CENThOHBERBEZRT. AT, ThTho
BREECOEBRIZDOWTIHIZIEAR S,

JKAE— D IZ AR ¥ — A 2 3%E U7 ERIRE 1128 WT, [ERFIEOMBR
(K140(b)) TENA T4 MBI —=HIZ—EP 2 HEICENTH, ¥ —HHIIN
1514 PDHEHINTES T, v —IWNEFEICEET % & S i2id~v—h s
DYEREEPEERMNIHE S R-oTED, Y= AE2LARIBREL TS Z 2N

ATES. ZTheiRL T, REFEOME (K40(d)) TIEX, N1 T hOfE
TSR SR P Z AL R O HEB W L2\ 2 DI, N T4 MY —H DRI
HoTHLRRMITHHE L d Z &idl, N T4 DR —ANIZA>TY
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(d)----

B 41: RENZELD & % F-H a 1251 DIRETIE LR TIRIC & 5 3B IR

--
(C)----
(d)----

B 42: RENZEELD H 2 FH b 1281 D IRETIREERTIRIC & 2 EHFR

(a)
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REEE
EEES
REEE
EEEs

43: BB DAL D 5 WEHNIZ B 1T D IRE TR L MR FIRIC X 5 HER R

F 1 ARKIZB TS FEMOFEI A b [fpd]

BRBE1 | BRBE2 | BREE S | BREE4
Fi& (b) 4.0 4.2 5.1 4.7
Fi (¢ 3.9 3.6 5.2 3.1
F (d) 4.1 3.9 4.2 3.9
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HEEIZIE, N4 MDPIEUVWEIZCHEINTE D, ~—F2ENKLR R
ELTWw3. —/, REFECBT 2 RENBBEEZ(LEZ NS 710 MK E
IR TG OFER (K140(c)) TlE, REFIE () LKL THhI T —A A
DB RN DY, REWGHEZ{LZ N T4 FOBKRIIKETES Z
ENENTHDZ MR T-.

RIEAERED B D1 a i AR v — A2 3%E L2 ERRE 2 12BWT, kT
HEORER (K 41(b)) TRANA T4 MY —HNIZHRINTWARWT AT
5. INEHBLT, BETHEORKE (M41(d) LEETEIIBIT 2 KEH7A
FEREZ LA N T4 MZRILE Bh 5 A OREE (K40(c)) TlE, N1 T4
AT —=FHNIZ A TWVWBE ZIZIX, N T4 FDPELVLWEIZHEREINTED,
T—hEEMBRSRELTCWS., /2, REICERODLZFEHEDIZAR Y-
ZRRE U2 ERBRE 3 I2B W T H FAMRICRERFEOR R (K 42(b)) TIEANA T4
NI —ANICHEEREINT, REFEOHKE (K 42(d) LREFIEIEIT B KE
R 2 bR N A T4 MRS R 7255 ORER (X42(c) T, N1 F
A MM —=FHIZA>TWVWB L ZIZIX, N1 T4 MPELVWEICHREINTS
D, = NEENEZSBRELTWS. L L, RENHEREOD ZFEbIZBT 5
PRETIEOREE (X 42(d)) TIEEBEDONAL T4 M2 HBLUTEF 2N T4 b9
HEINTVWEZ AR TE S, ZNIEHRTORHERE Y Y T ORI, H
15U 7= 85 K R D R O EFEE % LTIy IABHRL TV 01, 21—
YHARIZHBEI N NA T4 b2 GOSN RS EGIXIET57-0TH 5.
JRE— L DNH 2 B 1 D IRETIROFER (K 40(d)) PRENREERD H % FH a il
BB REFEOME (K 41(d)) T, KIEOWPHE 2 BB KT 2 & 5 7%
BRI S AT D58 R R D RENTAERR D 5 2 b & kL T, #i K 9 Ak <
EUBW=dIZ, BHEINENT T4 MIEMEZELCIZAWEFEFZONS. £
t,%ﬁk@%@%éﬁﬁa,%ﬁ_mﬁwﬁéﬁﬁbw%m%mwﬁﬁwiﬁ
FEE (X141, 42) T, R 2 EB2IRICHSE S OB R 72720
K,%$$&®ﬁﬁul4uy 2(d)) & KIRHEEEZ AL 2 F B U RV REFIED
FER (K 41(c), 42(c)) TIEHRENRh--eEZ NG, £, REIEED D
%0 a, RIANIERRD H 2510 b DFRRETFIEORRE (K 41(d), 42(d)) TIX, 7
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L— L ZEITIENED VWD, G U727 L — LA THERT A L EL 72N T
A MDMEB A TMNERBOEEZIZLD, DITPICEH ZOENELEL 28
EH o7,

A RS DA U D5 WIEHNIZ B 1T 2 FERAERZ X 43 IR, BEFERIZE T
2 KB LA N A T4 ORI B b5 725 E ORER (K 43(c)) T,
KGR EE AL 2 BB LU W2DIZ—HHNDOIHZ X v — A DIH S X 5 E
7Y, S—=hERHRIZBRELTCWD I LDHERTES., TheHIRL T, itk
FIEOFER (K 43(b)) TRREHLHEZZZRLUTED, ¥ —F & ENRR
SBRELUTWASZEDHERTES. RETFERINAIA b o&mS 2HEL TV
BH, N1 S5 A NHEURT E AN 720 I S AEE T & PIRITEE T 7L AVE R
INED o272, TDXD Y — Y TIHREFEIIERTIE & FARRORER (K
43(d)) &2 5.

4.3 REARIE~Y Y THER & 1 — YRR S TREBGREEOEDN
RLDBEOREFIEEMKFEICKL DERDLE
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