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MERPM %L, TUA VA =3IV 7Ok ELL
TWihWiEm Ch o720 AHIZV AT v 72 LTHR
To BARMLEEIZRENZFEHBEL E o> Twhb,

Kt TC 82/SC 8/WG 1, WG2& b4+ —A T
710 A 21 H~ 23 HIZFEMAH o
5 BE:

1) Remote Stop DEHE

F 371X Remote Stop & 3D & v ) BFEH Wkl
PO FICH-> TWB AL v F2EDLO0, ) E—
b &AM & D DHE 2k

B 2o Tuiwy, ADBERTEL L) R A
4 v FTHEIZ line of sight DEJNT W B EEMZ 11260 5
L olze 72, Remote &\ ) ARNEIHEY THWVD
TField L WHIAHICLASEIH, LwIrERD
Hotze BARMZRY A M

1. Personal Protection Stop Device

2. Part of Emergency Stop for out of control

machine

3. Primary use is for line of site to a machine

% 9713 autonomous (2D W T Efi, ZDHK, V) E—
Fay ba— VBRI O WTERL, REBIAA
HLEDL AANHZEHFD D Z LI —HE
Hbds,

4. Stop machine from ground near machines

2) Use Cases i

(HLFTET, AHEHOBLEIEIARME LTHE

WKRLTBVAIEI I, W) ERLDHD)

1. Personal protection for imminent danger to self
PPED—# & LTHAHDTIE, ) EHRD
Hol

2. Protection for imminent danger to others

3. Holding the machine for machine access
lockout.
AvFFrvARIZE Yy 77 MDD ITES .

4. Out of control machine or system

5. Imminent danger to machine

6. Emergency vehicle entering site
HPFHERHAHEICTIIRY v 2ilETBL L%
#Wo

7. Vehicles entering site (fuel, service, etc.)

8. Bad weather or road condition

9. Unauthorized operations or access (security
breach)

10. Automatic condition based stop by control

BH—1 RiG&% 57 IBM %t Silicon Valley ¥ + > /¥X
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computer
Whh, TT)r—varTlkoiEHirIh
Zhizb,
3) BEEEICOVWTOEE
PAERZES/ANDEE /D It I e iRl sR) Ay
D, 2O EHNHER S N7,
7272, MEADHET 3 B A2 1B U C Rl 2 R AL
52 EREELVOT, MEHE L EOTHEMEDN LEHE
WEEEHD. F¥7F v Sh/HBIX

- Distance and type of stop are related

I NLZGIASET L, L DRwWT L—F2nlT
BRUINIERORWESSH, v,

- Single stop device that sends signal for
programmable stop

ANy TRY AE1072%, SRk (B
B &) 2LoTED L) k% T 50 0ET
LB B B

- Distance requirement - minimum distance for
signal, measurement of distance from signal
RAOOIEH & B LT, HHEC X o THRAT X —
F —TIEIETE R ITNIE %R 5 RO ERPN T,

- Consider intended stop capability

ED XD AFIED D EE T B2 UEDND 5

+ Only address the machine box receiving the signal
to stop

- If a box is added to the machine, define the
interface

- Need a smart device for distance and type of stop
INLOME, BEFRLIEEZEoT0nEHEVHH
D TE LOT,
REMOMEL LTIE, MH520BTHT v 712
Stop (1 21X ISO 21815 THEF X LT\ % BEEIE,
a ¥ bua—ufEil, d@EER) ofHRE Iy b
0=y 7 ZAPEMS NS D 5o

- Expectation of machine responses

ED XD pfE ik w EMEY B DD E DL,

4) 1ISODA>TF>VICETEE

- Sender and receiver with compatible communication
HER 2B HiRoBEE oM

- Security

B2 A N—tF2Y 54

+ Pairing Device to system

ANy TR VBB EED I IV AT AIZDRT
VARIR

- Registration - person to device, Administrative

control

BEE—2 TC 82/SC 8/WG 1 RiEAR

ARy TR R E EO XD ITAITEH YIRS D,
< DE T

- Activation Feedback for stop request

Stop 2843, ZRPUHIN-Z L2 ED LD
WCHEBRIC T 4 — KNy 755D D

- Synching time (distance) to approach machine

FTICEEIIASTVLIEDLH LA, A by TEY
VR MG L R D HEPEB RIS R B 72O OB
], BRAE

- Still working - Power source, sending a signal,

failure, testing, calibration, verification, diagnosis
ANy TRY UHREETRRGZIRETHLZ L EED
X9 TS S % 2

- Deterministic - Heartbeat

Deterministic 72 ¥ A 7 L TH L LD D 5 o 7N —
MY — NTHEET LLEDRD 5D

- Functional Safety - Non-Deterministic not possible

BB AEIT E D X 9 12%# 2 5D (Non-Deterministic
72 ¥ A7 A Tld Functional Safety Z{i7=9 2 &1
L)

- Restarting after stop

AN TR VCEIEENI BB THATY— T 5
72O 2 5 B UEDR D D

- Accidental activation of stop button

MoOTAMNYy TRy BN 20N E ED
XA TBHh

- Design of the button control

ALYy TR Y DOTFTHFAL Y

- Ergonomics - Weight, size, shape, etc.

NG RRELOY )

- Autonomy of the device - battery life

2Ny 7o) — RRAE R ] O ) Ze ENS X B e AR Y R ]
DOFEr. (RIKTH 1 ¥ 7 MEEHR TE 22T
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5RO TIE.) 6 SHEOTFE :
- Environmental (=40 to 55 C), shock, moisture KME TC 82/SC 8/WG 1, WG2&2dF—A T
BERB, (FTCIREARY 71 3F& 2 L9128 7TI10 A 21 H~ 23 HIZHEEAH o
bhTnb) 7 i
5) XE WG DOi&s ISO TC 82/SC 8 DHAD P A »)N— A IZKEL,
DEAFRBEHF - THEHEMF T L & o7z, IR EREBEER L 1 U0, £ DHAIZTHHE
¥ 72 ISO 21815 @ Functional safety #amlZ 2 W T Wl EF L, CoORRED TREOEH VLT
LRI A L9127 5, R

ULk



B ET Vol.72 No.4  April 2020

I

105

ISO/TC 82/SC8/WG2 7 — MEEY AT LEBENY AT LEHID
Interoperability
2019 FE 3 A7 XA UAH - B2/ CEBMEE T IV —TSEHRE

SHERL Y ISO/TC 127 IR

frH A (37)

] B B e AL B A ISO o B2 H & TC 82 (K1)
AT o EPA{ESE 7V — 7 1SO/TC 127/SC 8/ WG 2
(ISO 23725 7 ) — FEH L AT L L HE) VA7 2%
#l® Interoperability) X2 2019 4F 3 H I KEH ~
J i TSN, aEH#ELRES ISO/TC 127 T Tk
WMEBEBEZ»HEME (Expert) & LTHF LA-H
FHROMEZ/HNT 50
1 BB 20194E3H 28 H (K) ~29H (%)

2 BEfEH : ckEA Y 74 V=7 MY £l IBM
#: Silicon Valley ¥ ¥ ¥ /S AP &i%=E
3 HEE 274

A1+ % 9% (Project Leader &), KE7 %4, *+—

ANIZVT 3%, FU2% HA2% Avz—7

2%, FAY1%, 747U F14%4
4 HEEIE

Fo v rEDT ) — NEBLY AT A (FMS : Fleet
Management System) & H®j¥ A7 2 (Fl 21X AHS:
Autonomous Haulage System) #1]® Interoperability
ICHT2 WGoxy st 7, Zhud, M4EIHD TC
82 Plenary THAENR T -72d D TH 5, JFEIZ
Autonomous Fleet and Fleet Management System
Interoperability T& - 72%%, Project Leader o HLIk
XL FMS &8Il b T v 7 HE) Y X 7 28l L o

BEE—1 £iG&% -7 IBM 4t Silicon Valley ¥ v+ > /¥X

Interoperability. Project Leader 1“4k 7z & (e,
FCIC3EREI L LA, WG BIHESEL LTS
CEIZEY 2ERETEILY EREL TV,

MEZEOBLZ S5, SHoEETH S
Interoperability & (3% 9 F5 & @ Interoperability % 4H
BLTWz6 L, KEOBED LT O IREwH
L7z,

KA ISO 17757 Kek D dH 5 10 H 21 H~23 HIZ
TC 82/SC /WG 1, WG 2, E,JIZAF—ATFYTT
FEWT A LA EEINTW28, BlosEs HEE
WEZRDLZEPHPIL, WEINE o7z,

5 HE:

1) 1SO MEXEAR

WD TISO DEFHEICBM LIz AD 72012, 1SO I
DWW T OFADFER S 7z,

163 7 [, 97% D4HFR AN Z A7 /3— L T 55,

2) Project Leader #EZ23X2—7

AAZ<DERP, FMS, N7 v 727, DBWD2%d >
TVWLHAED Y AT AEROPTHE— NV Ty 7% &
DEICTHA YT ENRMEL LD, DD,
FMSDA % —7x—A%F—7IZLTAHS &
FMS 2% 2t 2H 2%, AT—TITIEKRD 3D
DLNIVHH D

1. Vehicle Awareness

friEER, =oAL
2. FMS Function
THARXAY VDA ¥ =T =2 — A% Flifi
3. & FZ )V HMI : Human Machine Interface ®
Ly
Embedded fli3# L\ T, £ ¥ I VOHAE %
ZE =
o5 TWwh, Project Leader 122N H4T%E—%IZ
RN 72nE v B,

3) EHAZXa—TDH

KEEMRIZL 2V AT AR EER THam S 7z,

VAT AR E LTI
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BEHE—2 TC 82/SC 8/WG 2 =i s

1) FMS (Fleet Management System)
2) TMS (Truck Management System, \ oW %45
25 2)
Map, Business Rule (Speed, Priority) Proximity,
Choreography 283 %,
3) VAK (Vehicle Automation System)
Add on THMZ HEMLT % 2 AT 4
4) Drive-By Wire
WEROT 7, T —FELERICH T
HL Ao
THhh, %25 20 Interoperability 2% 2 5
Nbo, GHORAT—=T1E1) 2) OETHB L) D)
Project Leader Do F 72 AR KIE FMS IZIZW A »
DB D LIZOHDL T, FMSOT7TH A~ (FT v
7 DATHRIR) ICHHE 5 2 & D AD Interoperability
EEZTWVWDHLEDZLETHDB, TZTFMS DEFHE
BHREIC T RE E W sEamE 72 D, Project Leader 12 X
% FMS o 5E
1) Realtime Exception decision handling
Equipment down, New material needed
2) Optimize resource
Equipment
Ore & Waste movement
Control blend at Crusher
3) Try to achieve a production Plan
Tones of Ore or Waste
TMS (Bl 27 2) OEHRE
1) Traffic Management
2) Safety
3) Truck mode
EDZET, woltAimzl, 7272L, IhbHo
b T RTHIN T v 7 &7 ) — P A =T X
YMNYVATAEBERLIGERE o TV b,
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BEH—3 TC 82/SC 8/WG 2 R s

4) ZTOMZAA—TDHER
- Haulage

FINIZ F YV, BKEEOHBL SN T SH
WAIH BA, TNHIZOWTIZEEITHIEVD
B, 9 haulage ICHETTHE VW) Z &I
o7,

- TR

A A A T — T IZANL D E D h Do
Az —=FYOHEMRE “arA T a Y,
RAZVTDFRL—T 3 vOHT haulage &1
E)THA A (Bl ZIE scouting) ASH Y,
Ham s lZIF~ A =~ 7 ® haulage TEFRSI N TV
LHT7HAVIHH L L TwAB Z L IZE LiERL
720

DX BERVEDHDLEDNS, FAYOHEMRE
MO LBYEL TFEBEME A T —TITE
LONREID LWIHIBERHD,

A ORI, HEREMIE A a—-TNEWwH) ZET
HhBENT, T, AU FERNMOAT—F
TEHRBREMT S, L) LildbhoTwnad (7
72 L Project Leader ® BLIK > S/ T w5 2%,
#1727 Project Leader 28Bi e WIR ) FEJi S
HZEEhwETFHENS),

BB, ATIAVTAT =T Y OEMRIZ
scouting & I LWz 2 A “HBE ORI,
ALTIHa—-2A%2ELE, RoT&b6Z0D
A—A%ELILNTED, LWIHHBET 572
OIZERT 5 (HEET)” £ &TH,

- Underground

Underground 1& 2 I — 7 W 2 & W 9 # o
Underground & Open pit & IZEH TV v 7 D
FMS M\ TWw 2D THRIO R 2 —FI2IdE %
T, NRICEE V) ZEIChoTwD (272
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i
T
N

L, ZM#d Project Leader @ BLER A 5 44T
Al EBEINLZ EidhwETH),

+ Autonomous
KA Y OFEMEL2 S “Z it Autonomous
BOP L) ERLD o7,

5) SHEDEDHHICEET ZEH

T3, RMSEOHAABRT 2 S

Project Leader 1 2 4ELANIZ ISO % 384T

% 2% BA R
TL 72w H R

107

B o720, #)3r HUNICZEEZRELZWEF -
TW/zds, EMROMEEZDTFHIENEL V2D
Web Xz %, 2~ 3 H%:‘F'EJ / HAED Web &k %
2 HM%EMT 5 2 & TEE. 6 HHEDI Y —7 v T

7272, d([ﬁ]@/ﬁ\ﬁ%zﬂ*i X, ISO 17757 =ik T
BE LTV HASGMG @ Leadership &L Hx -
TWA I EAHPIL 724, B,

6) Ation Iltem

FMS Ohg & I T %0

AHS OEREx BIfEIZ T %,

FMS & AHS ORI E ZI2H 5 h % W T 5.
Open Pit, UG, Construction (& > THESH

TEITO VT OMGE & Fitio
6 SHDFE:

6 H 17 H Web &% Hlitio

I0H21H~23 HIZA =X FZ Y 7T TC 82/SC
8/WG 1, WG 2 & D [F]Ig B i & #at L T 7278, i)
Mo

MLk
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ISO/TC 127/SC 3/WG 5 (M LHIZEHZR)
F1E~%E50 EFRMFERII-ToEES

FR#ERR 2 ISO/TC 127/SC 3 SRR - SC 3/WG 5 #Hf9x  1EH

W (a<)

—H DL WG KilZ I L7z SC 3 EIRSEEE - 1k

HPFR OIS 209 %o
(=

E PSR L AR 1SO O MZE R4 TC 127 (R T
W) A& T OEBAEE S V— 7 1SO/TC 127/SC 3/WG
5 (ISO 15143 = T FEM B X OF3E it i bk — it T3
W) WG k2%, 201848 3 H o @)l 2> &
2019 45 10 H £ ToO M 5 mIBAfiE 27z,

BIRXEICOWTIE, RFE20184E7 H 5 (%
821 5) I TG CTH 525, ZOHROEFE T IV —
TRETHIETIN-HED D D720, FkOHER
OFHEHME LT, ARTIEE 1 M~ 5 M OfESE
INV—TREEFTLOTHET %,

1. 5108 RREBRERIINV-THE

(1) BAfEH : 201843 H 13 H (K)~3 H 15 H (K)
(2) BRfEM @ BT BRMARILAE
(3) HEE 284 KE:8%, ¥EE: 14, A%
V7 1%, HE:18%
EFEEAR (v d—) FERATE 27 b
)—%— (PL) : KREIROHAE
(4) SBERBE
- ISO 15143 (hi CHISIEscie) BAkiE, 45 138
PHHEIWMETHRITSIN TS, FRIXEE,
KEAT 2017 AR E L2 [ 450« i TH
Y oW T — % 1 Bk AL #H TS (Technical
Specification) D#llE % HIg T EAEE SV —TF
RO AT, [WHHP 2 I 8k#® L7z,
W #HPH DA ORI OWTIEF PR LD TECT
BoT, BHEERPHLNIIRL0IEIANHT
H5b
CEHBRER A — A =251, KFE3IHOHIB MY
YINAL L RDARDZNL 720
- AOEFEITIMZ, 2016 FITFATSINE 3
W (TL=T4 7 R) OYUGETERE & LBHKOFE
T=EO [HFRFEHRTE] IOV THHEL,
HEDH 2 KHEE L.

(5) FEHME F 45 T — %) BRHTHREF

(a) 2w FH i pH

BRFFEBREOMNK (BR—1) T8 P A5 H
WeThholetzd, SRS IV — T THEL M
[ # P B — 2 DRI O (F— N — [l
B) CBRETAH] ZkE L

H—1 HOHEBREOEAEER

H—2 2018 F3ARE WG #EA#HE (70 1)

F72, R—3IZ2oWTHHEL, KPEHBOES
TEHENN T2 L L

- GNSS @ RTK #filE7— % 122w TlE, RTCM 4

LE2fHHT 2

- BET — 7 OIERIZ O W T LandXML O

% Mt

W T — F 122w Tid, KML & GeoJSON o fifi
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M—3 2018 F 3 ARE WG EAHKE (20 2)

% Mg
EFrizhzhoftziud, EE KA O 7 HEE
TNV—TREF TR T LI L L LT
(b) X GHEm

[1SO 6165 T % - THEM | # AR &3 275,
ISO 6165 - THM UM TL, HIZIETC 195 D7 A
7 7V MR &, HIEO ARG 5 T
L, WL L THEHZH#EDLI L L LT

®)$¥%$'%3%(iv7i47z)&ﬂﬁﬁ
KE - HARX D FEONI2a X 2 b 21 % 5%
ko%ﬁaﬁwiﬁﬁﬁ¢f%0,if$iuﬁ%é
HHrI Ll L, 72, AP xsd 7 74 VD
NEICOWTDHWRTEERH - 728, TH5 BHETT
LRI AL & & L7z 72720, SHETIEEMN:
DHRENDORBE, HER—FF X =X DRESNT
W7z [HEFREBLTEMAEM (Maintenance Agency : DA
B MA LBEFR) AMBIES 5 | HikTldaL, @HO
ISO B OUET L [lkk [CIB 0%k - HETFHi & 12
LRV AL | T L7

SC 3 FtEHAEOBRETHLHA (FH)H - H
ARG G T2 BRHEER) 1%, ISO 15143 %8 2 B
[F—7HE] OMATHY, [MA & LTHEIEHIID
W2 ML FRRICHEFRFE LA 5] 2 L1, 2017
6 HoO ISO/TCI27 R BHRATHHEL Tz L
L, EBOEHIZBWTIE, MA & L TOMEFEHE
Fhi L7zHiBIs £727% <, ¥B7u—dfELIN T
LholzOT, G, KEDOY 3 74 THEME L
DI7CEBET7O—EDO NI 7 Mo a3z, 13k
TN —TEEORR, FEH 70 —-REIMATRIN,
8% 3B Annex & L TEAiTRED AL & & L7

(7) REFE

SRS 7 N — TR U7 3 20 2 S S
B XU H OWE L) 2 & L L

20184F7 H 10 H~12 H 3
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2018 4T 4] KT VG i

2. 20 REEBMEEIIN-—TEE

(1) BEEHE : 201847 H 10 H (k) ~7 H 12 H (K)
(2) BEfEH @ BT BRMRAL A
(3) HEHE 284 KE 7%, A—XbF7YT:
2%, AZVT 1%, HAR:18%
(4) SHERBE
KFFHABESE A — 7 — 34D 9 & 242351
INEIEEES SRR =3 MR N (A YA

L. %

(5) EERESE HFE3IMW (FLYT 17 RX) KETH
%

(a) Part3 I * ¥ FX}Ie

K- H2HD 203 X v FAOIE T —[F TH
L7

xsd 7 7 4 VOMBIEIZOWTIZ, B —F—0fif
WIETFEZEHL, 774 VOEREEZIBRARWHIPET
DBIEICE DAL BE1RMASTHRDN
SHEEE L),

(b) MEFFE BRTATEBM

FIENCE &R KE DY 3 ¥ 74 THEMRHRE
L7zl 70 —Re®ikL, BEFHELRKYALZE
IERZ FESHRICEN T L L RoT,

(6) B4Ep (MFzT—4) RBFEXEIFR

(a) 0 FH #EPH
cF—=ANTVTONTIAEMERID Hﬁéﬁf’ﬁj
(Machine-to-machine) #fE 122V T HHFEIZ
&§Jk®%§ﬁ%otﬁ,jyﬁf—lbrﬁ
MSHETER L@, Y— o —[alfE (i

BI— 2 FEM) 1B HRE o E H HIPH 2 BRE 5 X & |
EDFEENHY, —FIYFIRNS N7z,

[T = ORICRET -7 b EDLENE] &

The scope of this project includes the continued standardization of data exchange at the interface between
earth-moving machinery.  as defined in ISO 6165. mobile road construction machinery and the site
information system.

This part of the ISO 15143 series will include data element. message selection and file definitions for
worksite topographical descriptions.  task execution topographical descriptions. periodic progress
topographical descriptions and final as built topographical descriptions.

This standard is intended to take advantage of the current state of the art in machine guidance technology
(e.g. grade control. compaction. etc.) presently available. Also included is the standardization of RTK
compensation used on the worksite and will be limited to base station RF and cellular technology.

The scope of this standard is not applicable to the on-board data collection. on-board communication
protocol (e.g. CAN bus).  wireless transmission of data to the provider’s server. or wireless transmission of
data directly to other machines onsite. A set of Application Programming Interfaces (APIs) will be specified to

exchange data between servers regardless of provider.

The scope of this part 4 of the ISO 15143 series is illustrated in Figure 1.

H—4 2018 F8 RRm WG #EFA%EE
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DESVH Y, —FD S FGERE R D572,
CF 7, RMHICEARPAO KT 7 & —FTHA
Hbt, LTFTOXEERINL 2,

(b) Gk

O MFK $RH 0%

F—ANFVTOMNTIHEMRLY, [TX -
v b7 —% oA & LT, Machine Forward
Kinematics (B&F5 : MFK) ZRH L72w] L 0%
Md o720

(@ LandXML/InfraGML $#JH O $2%

KEDO MY T VAHEME LY, [LandXML % 5|
HI 55, HHWIE InfraGML Zfiv72wv | & OfRE
D72,

(@ TC 211 & DHHERR%

[ R %E @ InfraGML 13 ISO/TC 211 (s H%H)
DGR E VL OIREEDD > 72720, UIEE T IV —
THBRH XY ISO/TC 211 126 LT, Bl S @i
PHZ AT L, SRR ORI Z EET L2 L e o T,

@ RTK #fi1E— RTCM i

RTK #i1lE 123K E RTCM EHEZ 51§ % fiét 2 &
L7z KEO M) v 7 VALE MR EET A A
), LEAFHREXEZHAT 5.

GOHARFAEDOIE 5 1

HABMR I, #iE3 20 0mEERNE LT,
T (i) - (v) OBFZFHML 7.

FEORGRERIZ Rh o 72,

(i) KML QR4

HA®D M7 a B MER LD KML (Keyhole
Markup Language) BL¥& O F¢# % S0 L 72,
KML LRI KT 2 0T, S ROFHHEIIE
MW T Wiy, O TH - 72,

(ii) GeoJSON ®HiHH

HAD 3= Y HME XD Geo]SON O ffi i 5 % i
BIL 72,
(iii) TARWFFERT DMERL L 7-BEHE DA A
HAR®D LAMZEHT &V, [TS - GNSS 12X %5&+
i OB BT — & SR ()] 1TV THM
L7z [4HEIIBICHEH IR TwE0on? ] &
DMK L, 2018 4F 3 izl Sh, ENLA
AR THO AL CTOMAERB L] &
MIEDH - 720
(iv) 2 4FMOELTE
HAOa<YHEME LY, BHFOKE I HErBEIC
55 A SO TR T 2 AL 72 £
e BRIGETR IS UMETE R A S EICL L), L0E
RAsHi 72
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(v) Z oMl H ARG R
HADS A HEMR I, 3 HHEEAHOFE
FF 3 FOMGETRE R &2 B L 72,
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CPLEDOIEFES - KEICBET B 2 57— %
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HEIZonT

(7) REIFE

ARESE 7V — 7 TR L 723058203 2 REMITARG
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(5) EEBRE FEIH (FLYT1 U R) KETEHR
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DWTbFEL BET, KEDY g ¥ 7y THE
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(a) [EEAEIETEIE T — % O] o HARRE
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L M L L7 BIcE ) R DOBIRTH 5,
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