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Image-based Measurement of Human Gesture and Its Applications
Nobutaka Shimada and Yoshiaki Shirai
Dept. of Human and Computer Intelligence, Ritsumeikan University, 1-1-1 Nojihigashi, Kusatsu, 525-8577, Japan

Since the human body has the highly articulated structure, it has been a challenging problem in the computer vision
field to estimate its posture from an image sequence in a touchless way. This paper introduces the 3-D hand posture
estimation methods using image sequence which the authors have been developing. The methods are diveided into two
major categories: one is the appearance-based method and the other is the 3-D-shape-model-based method, which
can be suitably selected according to applications. The paper also introduces their applications to sign language

recogntion and sport skill diagnosis.
1 FXHE

La—SVAYE—T A AD—DL LT, Yz AF¥
FTERPEEHENTALY, R=F % )VU TV F2IcBNT
B, HiAFSERACTICFEDRERZANTESLS
12, TV AR S5 5 DEBGN S NMEDO=XTHIR & L8%
IR T AT LHAEENTVS. £, OV a—
ZOBRERFREC L ANF R EICLEENE Y 2 AF v A
YERE=T 1= ANENRBEELNDH S,

ECE DL YV AF v BERF R HRER SRid S
IENBEAICK D, BlEY 2 AF v ICBIIT RN TR
BTEZX S o1, HEDMEKEECRIET 24
FZHRLIZD, FEOLS hEMTFOR L= 2
ETBTLiZ, BREFHEEHEOBHR, FHLAAT
DUNEBRICKZRAFOEL, JxAFvBEICES
ENHBTLhlhs, BMinRZOBETIIRETDH
5. ZOMBEICHLT BFblc, 2hETRELDITZ L
3-D-model-based & 2-D-appearance-based D= fED 7
Ta—FhHEEINTE .

RIEOFRIX, EHE,SRFTNEEMERBLT, *
DM U TERTHRET IV EYTWS [2[13]. T
DFER, BN _RERICESW - EEELRZBOHETE
BHEBTVWBWN, ¥V TZIN—VarvkPleiosThR
ADBRICENRT 2RBICH L TR/ MEcXRIF 3.
e, BROBINZEFHTIRL L BEAESD SER
ENERTENVEHNTIERTETINOLTIEBICED
LRARWEET BHEMEEENTVBN[6], LTS
N—TarhiBT 3 ERTEIVHEL LERE NV

BbdHb. FTT, HETRIRTETFIHORARE
U TANEGE OMALEZFEL, particle filter &
EDERFERISHLT, BAOONRZ MERREELD
DIEVWRT A— R EH R hRICFRT 2 FENRRE
NTETVS B)[4][5].

—HABREDHETE, TRINTVANSEORL
BEBOZRTORAIADEANDFHEORZI LRLBE
THLOMMBUHENS [7). ThIZBEHOMEEITHT,
EBEANDORZ LRBEINTVWEEF VORI BILET
BOTENVIAIN—Ia e L TanA N tHs. B
ZDEHGEERS DTN (PCA) THEHET T, HERRE
DFEMEDTIRETH S [8]. L L, ThEDHEIIAA%E
DEDNREZ—VIZHELTEY, EXRTEBROHMHIZT-
TV, Black 5 [9] 3T D7 FO—F % ZREDME
EHADOHEZ THIRLED, ERTETREE> TV
V. RXLBHNRSA—Z L OMOBEKRELELTHY
EEHICKBRHET 5T LATEBA[12][19], 3 KT
NERADEICDOVTERIN TV ARWVWED, 28H
BBV VTNV EL VB EVWSHELHS.

EZELOMETIN—TTIX, chiT 3 Xl
REFIWVEANBEHROINVIVIIVF Y FTICES
HEMAORBEHAUTBEFEILODVWTHRLT
& Jz [14][15][17][18][20][21]. 3-D-model-based & 2-D-
appearance-based DHEL DREL BT BEZHFL L
T, BTOUI3RAE=ZRTEREFTIVHLOERL,
ZFDRXEANDRX L DBERITS “Estimation by
Synthesis”[10}[11] DEX FIcETE, ZXTETIVHD
ERLERAEMRIL F—2R—RcBRL, =X5T
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(b) Variationl (c) Variation2 (d) Variation3
B 2: RIS N T— 7Y

WERADEEERBLIBEETOICLICEST,
ROBMEY 1 AF v EFTEEL, SHICELT BFE
DERE=ZFTNICHET Z LNTES.

Tz FEROFRBEHMEDO VLI Y PBRERWICH
HMTEARTLZFTHRICLTVA YD, EBEOY 2 AFvH
EICHEA T 31 NR R IR T 5 T LW
Brhah, HERERTTRANKOBOHREEREZF
BHDIC LED L HEZRRNOD N E WD T I i
OB HEHT . EXELOTNV—TTI, FiEH
EODZENRI, RAOWELEEZEBXY hT—
ZICBRL, B e FRREE 2 AT TV AN
LFRREDOFRI & U TFEMELRRT 52T
TV [1][22][26]. .

TNOHDWFRICIA T, BERICED S ANEBIROEH I
FifERAVWEEAYAFLELT, IVIRLVTDRE
B2W S AT LRRIEA— A — L HERR L [27).

CCTRINSEESOMBNBICOVTE LD TH
593,

2 FRERBICED ( RRMFIERRER >
AT L ’ _
SHTSEETIVERRBLT, HoHLHHD S5 5FEE
DRAFLZOREEILEZEEERTEE, ATTESGE
AT 3 & TREBERRESR L OoDEG LOFEZE

My rT L’ .

5o UHEFNVHBERLEFERY VI Y H#EE
BF—ZR-RICBFRT B, BEHEERICIE, ATER
DYVLy FHLEHEHHL, BREERVTYFI 5%

(a) 1st eigenvector (c) 5th eigenvector

B 3: 2B EINIFFALEBOF (BENY B

(b) 3rd eigenvector

WETF—BN—ADSKRRL, RO ol@MziRd
ABICBVWEEBREFNVOBEINS X —Z B ATEBD
WELBNSGA—RTHBLTS (A1) . ROBFHICE
FREHT L—LOHE TR, BENTA—EHNKEL
BEILAEVWEWS REICEDSWOGEERRT T LICED
IR RITS. Fir, —RNRRAER ST B
e, U—LERIC X ZMHFERESHORETIAN
1B, SEHEL S BWSNEY YTV U ETH B particle
filter ZFIHT R LETZ 5.

TCTT, FROEFOKEHER_THEHELRL,
XETERREIC X > THEDOBEZBELIZLELTE 5~
8 HHEREIIHA 1D, TRNTORIAAETFNVERT—
AR—RICHHT BT LRBEENTERY. LiEDST, &
BHECCICHBZEFELT YTV VT LIERI-
RABF—EZR—RE%3. T5E, ANEBOBAR
RIEBTLERZAFETINE LS —BTBRZANEDS
h3 LIIRELT, BHELEETFIVOMENEZRANAS
ENBTEeNEL RS ThEREEDEEZTBETS L
BEDHED DIEHICE xS, _

FCTAFETIE, T—ER—RAICBFREINRIA
EFIWVOEET I RARENRTA—42 (BHAE) 2%
#HEe (®2), RAADVIVIY MPEDXSIEENTS
HEBHLHUHEEL (M3), FATNZEHLESTh
WEBNCHOT THORBEEITI Ak k3. ThickDh 3
RTEEETIVHLHFENBERIAAZTEH THNESDK
2 THLHFALTHRAL, BWTHFINEVREIALEIE
INESTHREAITAT LATEEL 2D, BADKEED
kU7 (K 4).

B RET AR T, MNCEEfELLIRE
RRZAZEEL-D L, RAAEHHPBEMAERS
EFNVTRERTERNT Lo ofz. 2T T, WEE
FROZBEREIC T FARY Y T RBT o> THBOERS
HORBEFNCRRT 2 HERRAL, $BTLIC
ZRBIC L o T Y TIVERERRDBAZICL-TT
BT eEEZERLTEETIAELEAEDETIORE
BaRAPEEL Ao,

MEDOTNTY XL%E, N LY R PCIRABRACNY
AT EZEEH L, HEIC Gbit B LAN TE& L% PC
DSABRYVATLEICEE L, chick16 @D

DFIELRSE 10fps BETHET 5V AT LEBET ST

LIRTE Iz [20][21].
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M 4: FELHEER L ROEE
3 FREFIVDFVSALVETIVEML

EFETHVRFED 3 ROBRET VIZEEDO ALK
EL—FLUIVTr L/ ETRODAARELDEL EIZL
TWVAENR, BR—YORRREFTOMBEINEEDY x 2
Vw ikt DTHD, EEOI—TFOFLIITLI—HL
TV, F0RD, F—ER—-AHOFRRGDLEED
ANEREIZZEZ RSB LEVDT, £ (8
HifE) OEER—EM IcmE Lk,

LA L, HERIIRRL LEBHIATENTHL DT,
HERICEHBOTESE L LEVEWS REZAVNIZ,
LREHELENDLVSA VU TEFVBREZSHALL
TA—PRBDETWL T AL 55, 3T RE
P d BiciE—ikic 2 DL LDF M & Rz EEHRDHE
LINBZD, AMETRINE 1 DDOHASTITSICT L
ZRETLE. MEDOEREEBELNE S ELETN

B 5: /37 A— Z TR DZE R 5 BHT

E12DARAS T EREGL TREAAEEZ G
CEBZE AT NSTERRESFIRETH 55, MEME
BEESHENC 12, BRAECLBBOEBRHP AT E
3. FENCTOBOHEMBRITRRETH D, BT
EDHBVENEDIDIHERD S ENTERL.

L LAMRDRER, TOHATY,

L. BEfiOBEDREIC RIS 2 (@)= OEFE

2. REBOTHE (BE, KERE) MERLEY @H
Rk

3. WEOAEEE, K5 TIRBEEL S LOFEAK
EHBER

4. BMOFED LR ETR, &5 CIc&MOTEORF
AENBM

REDREMRETE R LA, HIBHEHEGEHNS T
LGOI REFIETESZ e bh o7 ML
4 DDEBFRNTNETREBEADIRS A—2E=HBIch
FAARERFWE LTERE N, FIWeEE,ISELN
LEHE BERZBD) OWMAEBRTBINTA~2%E
B9

COFBRRERTEMTRED TRELFHEERLE
LT B0, VYT 4 IVREET 5 TEE L oy EiE
FID# [15], $BWIZLRTCHEME & AT D [16]
K& TARER/RT A—ZHZELNIC IR T 5. AR
ATODIRT A—SFLBERNEH, EROREXFIHE
BESHEYIEE (B 5) K& THEREST AT it ko
T, 3 A—2DLbH 35 3HEZ LIEWVICEETS.
NZEDATSA Y TRBIVEENEFHERT, BB
B SFIEOBR (BREIRKI) LE# (UHAE)
RPHETBCLBTER

X 6 i & RKEBIC K B IER (a), BHEDHIVIV T4V
2EBVEHERR (b), AFEICXZFERERZRE
TeHeERER (c) TH5B. (b) TIXEHOAEDIMN S AT
NEITEDHOEWEDT=DICHHE>TWBH, (¢) T
ELSH#ETETVS.
FHEEHEBICONTT ZREHZR 7 IR, COFIT
i3, ZEHEMOBEH 30/ 7L —LEBOENEEDOA
HEBERVE. B’ 7(a)-(c) RAAYIVIY k&Z2hd
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(¢} Our method

(a) True (b) Normal EKF

Eg)) Other view of g;)) Other view of (£) Other view of (c)

X 6: =RyTOBIEIADHERE

(a) t=2/ segmented (b) t=4/ segmented (¢} t==8/ segmented

feature feature feature

(d) t=2/ refined es- (e) t=4/ refined es-
titnate timate

(f) t=8/ refined es-
timate

B 7: K@i b OHEER]

LHMENIBIROGERYTH S, FUBICKELL
FERETFNVRDIZ, EEEERRALZYVIY by
FUT M IREDATN—T a U RIBRL, KEHIER
BHERFL. Themic&EHoNET 2 hlEEZ
REREL LML, KELSHEERERNMAMBE LT,
R L BB ERRFICHEET 5. HEERBED (d)-() TH 3.
® 812, BUNCEX =REDERREFIVAEFEIC L -
TEEINRERERT.

4 ERERT COFEENH & FIEHETN

FHREBOTHETE, RETEVLAF+OEB/HED
NTWB0DT, HELEER HMM EFIVICX > THY
L, #ERORKREAZBET 5 C L TL DEECTER
#E, 55 CICHROBBET o 1z [25].

UL LEREZEMIC LD, ME2F—icBEssglz
LThBIEBFEITS HHETIE, Bl ERERERONE Y

() FUREIK
X 8: KEGL D DERHEEER

DD THEMAER T T OHUICEBRLUCEET
BV, ZOXILFEIMETS0HIC, HoHhUHE
BENEY 2 AF ¥ ETVIKESOTFORREERD
S5YI0 U DDIRBEHEZTT S FEEBERL TV 3.

FOBRZFAF I 7 A Lked o TEENICEET
B, FALFIHRNGA—RIEZ Yz AF v T LICHER
BNCEILT 3, LDREL S, RFICEBOEAF3IY
AR EBTFREZRBLODDTANEY VTR BFHIE
H#E5E #2175 Switching Linear Model 28 A U7z [23] [24].
CDETFIVTIRIHERICERDOY 2 AF+ D2 E
BLDD, ERMNCELT 2BINREEEIFCE, H
BEBETTOFRBY 2 AF v 288, BT sDICCDE
TIVHRENTHB LR LK. LhLEADY X
FrZBRTIDSBOXBHELZLEL L, BlAF
I ERRE A RBEAHERSBETH - 1.

Z T THEBOFFEREBEE Y~ VA LRI DER
v bT—UZEHB L, BB N — IR ERE
e EB T LI Ko THBINCEBARITS FE2RELE
[26].

KEHCHE U S NBFFEOERIILITO L 5 LML H 5.

(EE] BESFHEOBREMLBBHEMES ), B
BB E TIET 5.

[EMER] ERLTFRLUBORREERS.

(b) TRHEER

C OED, HROEFIVT 4T 4 VFIES GEHEER,

f, BEAY MVIC K 2R EDS RN RS kiR
WA B,

FFETR, oM UCDFREEFOY TNy —F v
AZBABLTEZ, B33 - aMRIAERLZD
B95 5B EXY FVU—ZLLTHEEEYE, Th
ERVWTRE LIBHEITS.

FROBELBH L EBEMNED Uz AF v EiEKIC
LT, ZEBROETNVASBEEINIBBRY F T~
(X9 ZH5HhUDERLTHE, ZTHhLHRIDTY
FUTBRHERERT 5. FHEERNERREREFOBR
M TRFROBEIEEITE,. —F, FHEOBEHEEHN
HOBRE TR FERBIEITHARE 258, FEPRIE
BThR\. Z2TT, FHEOUBERIMBO L 2RBIRE
NELEEDO=DEHHBLIZETNVEBRTS. i,
FIEOBEEEIE & 2 IEBRARTBRNAE S
WOT, MBLEEOHEHFMLETEETFNE2BETS.
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O Madel
—— Transition

Input sequence
,p--s:s.. o

9: BBRY MY ICEI YV AF v R

BEISC CEEBIRS N8RBT T IV bR
ENIERIXY FNI— I RERT B LT, BELTEE
BRI LA 2 S Y 2 2F v DFEHREH 21T 5.

BBV NIRRT A LT, YV AFYKED
HHBELEE LEWI 2 AF v RBBEFTITENT
E5, BBXY M-I RBBRELSEITRTOELY
BAY Y INVEGTIH E—DDOXBE L Xy FT— 2 h\E
FIns, ANEROBREEHERORIIEZ DR k
T—0 LTREBERBR L., $B8Y s AFVIEBRY b
T— 7 L DEGRERICNIGT 5. 2T T HIRHEERRD
RENY 2 XF v DROEBREEBR LT L ERHT B
CTET, Yz AFr 2875 (K9, BBy FT—
JIESSEREER I D VI AFyHOEBRE LS
DTRIIPREDBH B E N, FORTRHENIL V2
AF ¥ O, B, BTEZRHBTE0DT. H5HhLH
Iz AF ¥ REZY)D T RED L, _

B2y NU— DT I LEROBE TR, Figk
BELUTERI LIy VRIBEHAIE N BHERICE ST
HRECL > THBEEE T TELVWESEEHLE. &
IE, TERDFMETIX, HBEFLVLOFEICIEZDET
WOREEDHEERL, MOy F 2 FREHSEEN
THBEDES DEFFME L TWaAVWD, AFETIRITIRE
DFERE L, BRUEBDOT Y VRDEERRICH
D&, TRTCORYF VT REDE T IR R 2 TET
ZAEEEERESIHE LUTEBL, 1 HEEOKE
ARICEDBETNETMT B.

FERBIFE 20 BFE (BEFEI Y —F U R) DEF 2390 7
L—LORRIER» S, BREROETFIVED 187, T
RERFEEOETFIVED 101 DA 288 EFILH 5K 2E
By NI ZEEBERL, FOBENEEFOELD
ZRUOTFRBROBHEZELLTSTENTER. K10
EEERICE NS FEEROFZRT. H11IcAS
BRI U THESNEETVERT . K 12 IR
BOMERROERT. BREBRIEIC—LERTERE
iS5, BRI L—LCHEINEETIVICERE
AJRER R DETNEZH#NT V3.

7 A MESF 60 i U THEEOTRER LT o Ik
R, 0BOTFAMEEHDS> B, 4 BlcOWTERY
AF v DHBVRBE Nz, £le, EEOY 2 AF v HEH

X 10: #89 BHROM

(b) With ave. com-
trast

(a) Input image (c) With our criterion

R 11: REFEICK 2 BAER

ELUTRHENZEBETIE, BRFIOEGEELER L
Vi AF v BEOTEEEICE SV TEE Y 2 25+ 58
RTBTET, BEKDODVWTERY  AF v IR
Teo DD 3R, 3RTHERZOTLDHIC, EL
CRATRETAHEESTEMICERLIZEDTHS.

S5 BEFFRICEICIIVIRSI VI nEE?
Wi 27 LOBR

BERICEDO YV AF T HEFEOISH L LT, d
TR TG, DT r—REHYTAL Y T DE
LELZEBEICF 2y 7 TEBLS, V¥ a—2HEE)
TRA VT RWT B AT LEEREIL ) BLU
SRI BFRRARE () LILREBEFEL 7z [27).

AVKEL—RICHETAM VY T ORBEREWE R BIC
&, A1V TRALIDSEETEELT 22BN HS.
VIR TRAR—YDRH TR, T7+—LEMMFT2)
BICHI D SBBEPHONSNTE . BETI, -y
VEYTFX— T AT LERVTHERIT B8 TT X
X2 EoTZ 28] B, WEERDEREZAASEREL
TBREBDIC, MBITEHRE LISV, KL ZAF LIRS
YT BIIEH OB ELTEERIERTZ20OTIIEL,
IVTRL VTS B2 LT, dVIRL V%S
¥ 57O RBERE SIS T 2B L, Zh5 ORI
DT, BELEERASDEB T LICkD, v—2%(¢
MLUTWERVEES, v—7PBNTWAIRESTH R
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B 12: BEROFARHERR

RALTBERPC

. mm:fmpc
B 13: dVTAAL VT2 AT L

B EDMBERAA VT RBET DB ELRBETHE
T3, chickb, dV7Zr—ict-o>TREHADLEZR
BRHTABETALS VT ZERTE, DRREY AT L
TINTRA VT DB BB TRELTEA XSk
%, EbIT, BB LEMBHERICK DAL Y TESHL,
THUDFL—F—lk&kB  L—V T TS LICED
W, BERSY MO ABEEHTRRLTINS
VAFLE L. BRLUEVATLON—RERKZK
13 1ZRY. ‘

5.1 ERIEEOMHE

AVAFLTR, Foay 7 —=v i uish
ICHEOE, B UK 180 KD AL >V HEig, b
W5 12HORAL VY TES CUF, Fxv 7EB ZHb
T5 (M 14). v 7 MBI —2&BE L,
TVe 7 POMERBFOHICHI T SRR IRRLE
OEGEHMT 5. £, FUL— by FrITEFA
L, ERHKE Ghime¥4T) ICk3EEE#Hmls 5.

Frv VBRI HE R SR EOMNBEERZER
B30I, UTOXS ZEGLEETS. %7, ¥
VLI VEERENTETHHNT . ALV T EGZRE
TAHIC, THYURESGE OWREL, TOREEYER
ELUTERTS. TOEBREHACTERESRITS.

R - R AR Ty VR LR E R, MTO
ESYAIERIC & b s L ONBFRZIE T 5 (X 15,16).

L REEEERNT, EEOENEELE S RiEE

(d) Estimation results using our criterion

by A5y b

() 74 o—RkF f

RAgzmpa

X 14: Fxv 7RF—7 L—LEH (E@E

HEL, ZOEENTHSV RO%ZFIA L cambic
&b, MEERERETS. GaiHHTEEVES
ik, HBEHEAVCTEEDOBEHET 3.

2. BB HREHVT, 7 RLATDREZ Y ADIEEH
Hd 3. #2770, EROME, 51 OEEBTADE
PRE LRSSERZ T CREETERV T ENDS.
22T, Ty VERERAWTCERDEEZ#ET 3.

3. RERTER (B ZRAVT, EREMICL L
BDSA VREURT S, HEEIAVOBRIE, B2
Aeamiid sz Lick DHEET 3. ,

4. HIREHOBEEHAVT, UEEROERE - £
H - EREEHET 5.

5. IFHBIGEHI SR TENATVWADIcEBMBETERY
vk (B OhB%E, WEEGRSSHEETS.

6. ERNEDERBEHRER T, BEROZEMSLHR
EEHTET B. :

LEDREAET, ML ONBEEES L ERER
17157, 7 RLABBICOWT, Emi 13 &5, fE
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X 16: ZBOMIMHBAER (EL  Emwdg G i
EgR BE) T fiEmEg G )

I 15 BEFTOMEIR A 2 ADNE, 7w Sk TOMHE
M EDRA T DR ERDLITEREZIBL TV,

5.2 RAVIRFIVE

BoNf=F v VEIGEDAL VT ORHERD T EH
ZRHLT, No—= G adS LR I3ERLVT
WS D, ST BF oy 2 BA T MZIEERD 34 &,
AIEA 35 B THB. ETFNVAAS T LE®RL, Fxv
7R Y MEICED LNFFARER, SN TEIUE, A
AT DRBENIRETH S, WEHDLELRF v JEGE
HETAREEO—FIZK 18 (a) ITRT.

AA T B UIAER, WERMNSOERITE, ET
MOBETNELXVOIBRFZHFIIIFNDITC VDT,
VT A=V TOREEFEICEDE, BRHOENR
MET BNNAARFERT D, T, SREHVBEANTHEY
TEBESIC, 7 RS REBICEEAE (FUNL) &EF
MENEGR TR 5. i, F—LEETRELY, X
FINT Y TORFCEDENE LD, AV TDONER
BEUBEOHERICOWT, SBT LTEHEL TW3.
7 RNRAZAOERR FU I, mBEREEDO—HIZK 18
(b) ITRT.

(a) BRSO (b) FROTHIRER
X 18: BBWHSRE R

6 L

AR T, EMAEENEE L TOFHEOERKRER
G 5 IFHEMICHEE T 5 FEICDVT,

L 3T FHRMEE T VMO I REB O AT
< FHERIARER

2. BRETIWOFEREZHEBTEA T VRET
IV E Tk

3. FREMBEFIH LSO R T B 5 FaiEo
BB & BEERRE K

4. EGERFICEDSS OV TRV OEEZKY AT
INoLE

D4DD LY JEED LIFEE R RN
3RTFEEET TV EROIREE DZEBCE T
FRTARH T IIBIER 16 Tl h DB X — 2 Hi ik
ENTWBEH, FEEHOEHEL 8 HHEICHIBL T
WBHDT, HHERHER LU THREOFROS 5055
EHALLD ET B L2 —DEHPERINCSERT S
CWSHIEANH S, ThEMRT S, FiERTe
EKEIZ—vFTEDTIRIEL, BTINVHOMIICHE
B3 B80T LICEGERE L ORI EB IRV, B
PTEDRYFUIRTIXNELNDHS.
FBARETFINDA US4 ETFIVERBIEFEICOVTI,
TERATTRE & &N T & F- BARRRERYE & D 5 BEiY ik
DEFEDEZTOHEICOWT, BEOMEHREDEHOE
XOMBEFFATACLICLDHETEZEANH BT
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ERFEMICRT T ENTE. LU, AERGWHZ
LZLARERMICLAEZSNBWVIBRICIIEONZHE
NG RA—SFRETEREL BB, 77 AF ¥ Oxts
BEXDZBLDHMEZEBTHIRENHELEZIONS.
BREXY VUSRI LUEEER T BT A5FE
B OMH LBBFCOWTIE, FHRO=SRTRBELH
MO TH-TE, FHHELEFFEY Y TAH 2D D
WA THB, WASLFFEHEELOMBRFICE->T
WEERVLEVIERESELTLES CLHFERT
A GBWCKBT B3 —ABH 3. 3IRTFRETIVE
AWEEREEORE FE2EHTACLHARETHS.
EREFICE DL VT ALV TOEBHBE AT L
DFFR T, FEEHA~—H— L HFRENC L 2RER
HOURICK > TRRHIRA Y b a2 NGBEBOLREE
FHRILTOWAY, BIMEHGES IV 7 a—ANTORE %
AREL T AICIKML S ELT 5 AREHEPREZEICLS
EREHOL L TANABEE M T 208D HB. £/
I—H—bTEBRIFEHLEWBRICT 20885 5.
BRI ANEEREEY AT LE2BERT 3IE, ch
b DEEBM 2 RRN T EEROF THRET B N
RETHEH, BHRATIRELOBREHNDEIICTE
BH-EETHD, ThEEERANESATLETBIC
&, HEEORE L MR REMOMEMEEICHSE L
HOBEIHAPETHRDPSERLNETHS.

BE R
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