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Rugby Goal Kick Prediction Model Using LSTM
Haruto Kida
Abstract

A few years ago, the Rugby World Cup was held in Japan, and various
technologies were, and are, applied to the training for rugby. In Scrum training,
cameras such as drones and videos are used to analyze the posture and
assembling of scrums that can push away the opponent. Although the goal kick,
which is directly linked to the score, is the most delicate play in rugby, it's difficult
to give precise instructions because each player's form is different. Some people
have been working as goal kick coaches to help with this task. However, each
person's rugby goal kicks take on a different shape. It is difficult for a goal kick
specialist coach to provide advice that is appropriate for individuals. In addition,
there are only a few places in Japan where rugby goal posts are installed, so that
athletes who do not have access to a goal post have limited opportunities to
practice practical kicks, and goal kick practice is insufficient.

Therefore, we use LSTM to generate a goal prediction model from a video of a
goal kick and to identify the appropriate application of which joints (knees, ankles,
elbows, etc.) are important factors for scoring. In this study, OpenPose was used
to collect posture data from goal kick videos; the posture and position data of the
goal kicks were input, and the presence or absence of the goal was used as a
supervisory signal for learning. To this end, we addressed the following two issues.
Expansion of posture data:

A large amount of diverse goal kick posture data is required to build a goal
prediction model. Goal kicks, unlike penalty kicks in soccer, necessitate different
kick position data because the location of the goal kick is dependent on where the
goals are attempted, and, thus, large amounts of data are difficult to collect.
Verification of joint data for goal prediction:

Some joints are thought to be unnecessary for kicking, it is necessary to extract
joints that are useful for goal prediction. Furthermore, the joints that are
considered important in rugby domain knowledge may not be important joints at
all. This study verified the necessary and sufficient joints in use for kicks to

provide more accurate guidance to athletes.



For the first task, we collected the seed data on the 22m line which is difficult to
protect by defense and the closest position to the goal post, and expanded the data
by shifting the coordinate positions in parallel. Specifically, on the 22m line from
the right-handed player, there are 13 kicks each from both right and left side at an
angle of 50 degrees, 8 kicks at the front, and 8 kicks from both right and left side
at an angle of 40 degrees, for a total of 50 goal kick posture data were collected at
five typical positions. A goal prediction model was constructed by moving the
coordinates of the posture data in parallel by a randomly selected distance and
increasing the numbers of data from 50 to 4000.

The second task was to use LSTM to create a goal prediction model from two
types of posture data for various joints, compare the accuracy of predictive models,
and to identify the joints that are important in scoring a goal. Specifically, two
types of goal prediction models were built, one for learning using all joint data
and other is selected based on domain knowledge of ruby, which are data of both
eyes, both shoulders, right knee of the kicking foot, and right ankle of the kicking
foot, which are selected based on the domain knowledge of rugby. The validity of
the model constructed based on domain knowledge was then verified, and goal
prediction was performed using both models. The two models were then
evaluated by accuracy, and the validity of the model constructed based on domain
knowledge was verified. The following are the research's contributions:
Expansion of posture data:

By selecting five typical goal kick positions, 50 posture data were collected. The
accuracy can be improved by about 26% by translating the coordinates of the
joints in the posture data and expanding the learning data to 100, 500, 1000,
2000, 4000 cases, as opposed to each of the 50 cases.

Verification of joint data useful for goal prediction:

The accuracy of a goal prediction model that was built using posture data for
joints chosen based on domain knowledge and posture data for all joints was
compared. The model based on domain knowledge was as accurate as the model
using all joint data as a result of the experiment. The domain knowledge position,
both eyes, both shoulders, right knee of the kicking foot, and right ankle of the

kicking foot were all verified to be important factors in the goal kick's success.
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[ Ao Ja 2%, Ay JEAE B v O] o oo oo | B S, Sy S B, .. ... O

50 [BDF > 7
{[é%x/i?ég/ééy/ifég BIXELE, oo oo B e oo | B JEFE Sy JEHE, EfX/i?ég.".",4]}]
|
100 7 L — A

9 AR LTI E8T — 4
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3.1.2 T—3 OILTFE

FH1ETHRARZ LD ICT—L PRI T VEREET 51218, KREDPOSHKL
=L I OEBT — A PNETHD. FFlZ, 778—DIT—LF v 7T T
A LTGINC LT, I—NAF v 7 AT IS EDL LI, BEONED RS
TEPRELRY), REOT—FZNET LI EBRETHSL. 77—
=Xy =T BT VTR EOMEEMORT L FRIKICT S0, (K
DIEGIMD G, T—=NFy 7 2 OARFATH ZLIFE LV, TOHTREDF
v T =R ENET DT DICE X T ONRET —Z DILF T 5. Openpose &
FATHAIANTET — 2 BT 2B QBN D T v 7 NERE 7200 AT E) S
HDHZ L TRIEMICT — 28 a w2 F0n k. 2 aFIH L <, 100, 500,
1000, 2000, 4000 fEDZENENOMHBIZT —Z 24 L, FE L.

3.2 LSTM [T &K B ETILIEE

AW TIEL, T—nF 7 PUMETNVEWMET LTDICT 4 —TTFT—=27
DEEIZBNTHWON D=2 —T Ry N =7 DFEDO—D2TH % LSTM %
/=, Z® LSTM &%, [Long Short Term Memory] %W L7-S3ET, 7 «
— T == INFATT DRI O AL TEY, 1997 HICFRER LN REER I
7. 9, 74— T —=v 7 LIF AN E 2 s TRANIT) 2 a
Va— XIS EED—2THD., =a—TF Ry hT—7 B_—
ATl o THEY, ZBICTLHILTT—HICEENLFEE LV FETXDH L
N D., LT, ZDOT 4 —FTF7—= T ORTHL TH 58408 RNN Th
v, ZOHD LSTM BN THIET LV THlEDLILSFN L. 2O RNN X° LSTM (%
%< OWERINT—H 2= AL, filELH RNN ° LSTM (258 SH 5 HTEORf
RINT —Z KT R THHH NI Z TRITE DL LR DEVIHINTHS.
RNN (IR RIINE L 72D EEARDNDEENE L 7o B T2, ABLTH R RED
AL, FIUKE 258 T& 2203, LSTM 13RSI 2 BT 2 HE N TE 5720,
ZOX ) REEE RN TE H[3]. LSTM Id3x B CIEH SN TRBY, kx
RYRMET ARG S, Bl2IE, JLIHEFEEAFED RSS2 L, Zhvae A
NT =2 E LTFRETVEBRETHET, I TRUREDPEZ VTN L0, 40
SRV Z D2 TRIT D LD KD R B H[4]. F OMIZ b RATFHT %
T2 X5 2RFEICET L TFHET V510, ¥ LKoo A&6]Z THIL,
B DA KN LR AR 2 SR W 0BT 5 FHIE T L O B 1T
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PITW5.
AWFGED T—/L % v 7 THRIFTT /L THOWEZ LSTM I2BWTHF v 7 OBfiT — 4
EX Y I DY THLNET —H 2 ANNT—% L, T—ILORIN R %EH
Mg E & LTPEE T 7.

3.2.1 RNN

FRETHIRA7Z RNN IZOWTEH LS @B 4. RNN &% Recurrent Neural
Network (U L > h=a2—F Ry hU—7)] OETHY, HARTHE Ml
M0 —=F N0y U= ] REE LTI TWS. RNN EEOF#RZFLE
THZET, ZOHENOH LOFR A CTE 5. RNN (XEIZ, HARSHEL
HOGTTHEDLNTNDLERZ . flE LT, SBETNVEXEERDEDD. B
FEETVITERIOSEND, LEOHFIZBIT 2RO SEO HBHEEZ THIT 5
ENTEDHDTHD. TiE, RNN OfEEIZHOWTH 10 ZHVWCELHT 5. RNN
X3ENLR->TEY, ANE, 1EoOTHE, HHhBETHS. ANEEER 1
TIE L, ThY, FHRICHNDILOEANTLIETHS. £ L CHHEIEX 11 T
ADESTHY, BIFAIICHET 52y P —7E TRV LTINS, TiHE
TIIAN SN EREHEAE L, HEEAREH BT 5 L RRICHUOAT)
ELTHHBIZRAT S EVWIFEEBYIETZ LICLoTHEAL TN, H
JEIEEK 11 T b, TRL TS, B TIIHHBECHEE LIEREH 1L LT
M3, HBOHINIKROBEBOATIE LTHWONSELHDH. RNN OFFH
ELT, BOHRATOANNZENLBEOB IR L THRETLIOTHD. OF
0, BEOANEREZEZTHTH2ENTELOTHD

2222
o 0606

10 RNN DOF§1E
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3.2.2LSTM Ry kD —%

LSTM (X RNN OAEHRIEZ iR L= 2 & T, RIKGFOFELR 4258 TX
HEIRETNCTHD. LSTM F v U —7 OEEITEE OFRE AL Y hU—
7 LRI UHESE 28>, Lo L, LSTM IZ RNN O HifiJg %2 LSTM Block &\ 9 %
o=y MIESHA L2 LT, RIKGFET LI LN TELEEHETLHENT
x%. LSTM % v hU—27 Ofi&E%# X 11 TR L7-. £9°, LSTM Block i3 /L4k
RE L T DORIVIRREA(R#, KT 272007 — R 3255H5[4]. BIREEIZX
11 @ LSTM Block O H @ Eifiz il > TV A KER TR LTS, LSTM 1%, &L
RREIZx L T ROBIISCHIRT 2HME2 FF> TR Y, ZOEER 3 >DF—
R EFHEN DHEEIC L > THIEI SN D . LSTM TIERMID AT v 7L LT, QD
S — b (Forgetgate) EFEEND L7 EA FBIZE-T, BIRENSHET
LIEREHIET SH. R t1 OFRNEH IO, LRt DA TH DX, % 5
T, HTWELRETH L C,  DEFBIEDT-DIZ, FOFF A TEHRL TS S
TA FBEEIZ L > TAS TEIEREHMERTT 270, RO BRS DEZ T 5. RO
AT 7L LT, QDA —1 (Inputgate) LFHEINS L7 EA FEIZL-
T, EOEEFHTINEHETS. Z LT, heoy EX DIEH A tan hJg TEH L,
Bz s LTy FACEIER L, B/VIREBICEBINT S, ZD%, &I
ATy P THMA LI X 517 bAC, THV RS LHE L-EEZERY R,
DB NARBEC, D FT LW VIRFECAZEH 5. HEDAT v 7 & LTROD
1737 — b (Outputgate) IZCH T HHLOEHET L. 175 —hTH, Zh
FTCOTF—FEFRILLIICTVTEAL RBICE S TREL, B/VRIED & DES
EHODTLMEHEL, ZORBRIETEHIIT D720 1tan ha T CTHE R
WOHREMTITH., ZZFETH LSTM Ry U —7 QIR REETHY,
TN E - T, LSTM OIEENREDDHZ EbH 5. LSTM B3 =—3 g D
THHEL—2ON [OZERO/EE] VO bDOTHD. ZHUL3 D7 — &
FNENTEVREZASEL LT THS.

ZO 11 THALZX 912 LSTM TIiE 3 2D 4 — M X - TTF — X R34 H
END. VITEA RETIHERE BT 5 & ZITHIE3 2% %2 L, tan B3I
RNN CTORBETH 5 AEHAMBEZ R SRNWE ) R2@Ex 2 LT 5.
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he—q hy hesa

| eehed.

X 0
Gan b
I 0,
LSTM Block Fe p“ CI LSTM Block
Res { o jmtan h o] he
Xe—1 Xi Xes1

11 LSTM #&i&

3.3 LB T AFAVEETILOTARE
AW TIE 3.1.2 THIRR7=X 912 50 fFOT—F )25 100, 500, 1000,

2000, 4000 T —XYER L, TNENDOREERT — X & AN T=ET VOREE
EREELTZ. 3 CIEENZIUHER LIREZ D7, THIET VORE %
MHEE, =2—FNRy N =7 OEBDOHGUEN T > Z LIZEY B THRD
72, FEENMERIFE T2 5 SIFR 520, 207w, BER7 a7 T Ak FT
L, BHEEIOREDOFEHEZH Lz, £ LT, K12 TlIMbhz T — &%k, fHtdhz
FBELTD 7T 7E2ERL, EIT- 2. AFEOTRITT L T DB
M E LT, REOT =X OIENRNEEL WD SERH oo, FEDOTZDITKRED
X I T—HEBEDD I ENMETH-TZ. Z0E 3 PLLDNDL91Z, 50
BT — & 72 L BT —H NI NEINSKEEN 48% &, 50 %% FE DKV
FELipolz., UL, T—HFDIERIZE ST, K12 #HRNE505 L H5ICHE
ERITHEEN B3> TWWA. 50 il & 4000 ﬂﬁl%tt/\ék FEFED 26% L3>
TBY, T—HHNFE L > THEETHDL Z LN

#* 3 BRI T — 2 BOREE

50 100 500 1000 2000 4000

BE 48% 52% 58% 66% 66% 74%
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FAE FAA VABICE I ETIVIEE

—BETHRRZL I, BRTTIZE—U— L Ay 7R SN2 & T,
77 E—OEDRNE L TWD. IEFETIET L —0n LIl 7 7E—I2E
WCITHWEZIERAT 2T —2BNEEAETHD. 77E—DHFTHLHEATHD
AT TATIE R =R EDOH AT 2EML, ahEiToTWns. £z,
Sportscode &) FREY — L&AV, BGEOFNEZERENDO T L—% 7 Y v
7L, [Fy oy, [y 2y, TRA REDARTEZDT, iz LT <15
LT, NI~ ADE EEKS TS, LnL, I—bF v 7B LT
F—=LTHHILTWDLF—AIREOF THIEFITD20. YR LRFITE
NENF Y I DT —LNRRBRDLNOTHD. £DTD, A—/F v 7|37 1k
FLLTA—NAFy N—ZHS TEIBFORBRL AL THEET S L.
Z 2T, BUROBENARLRFEDOHFBABZEIL T /-0 —/LF v 7|28
5 R AA HFRIZEES N accuracy & H L7z,

4.1 FA A D58

RAA VHERE T H A HEMDEFIFHE L2200 B O TH Y, ML &
HDELTVDHERRLEFEIIONWTOHRDOZ LEFH. KETIEZ 77—
—LF y ZIZBITD R AL VHERICOWTEIRDIFENELRFOE R AWM
L7en b4 5.

4.1.1 EBEAR

ZZTIEARMSE THW T — %y ZIZ8IT D AL VHGERE RO H LTS
BIZLTEBENAETH D, ZOEENFITICT 7 B — HARRE DO KPR KR A
OBHE L0 THSD. REITBEKEFRI— LTy I—%2EDTED, 2007
FIATONTZT 7 =T =)L Ry 7T A A ORE K T R 72 [F]
RDOALNR—=Ta Xy 737 7 E—RTCITELRHLT— Xy 7 ThHD.
BUE, KWEIZT 78 —07 L EBGEORAMIS, 7 LV EFMER SICb HEI
TEBVIZE—RDOLY = RThHDH. T 13 DIRERNEICHONWTENEFN
M 5. 1%&H, TP AR—NCE=FTO—EMN) IF v h—NXv o T
LETCOWEFENDRDAA T ETHE—DOITEIO L IZHEEIRIC L S22 7
THETHD. v 7 T5F TOMREFIITIEDHRE, AESCHEDAE R X
LRBHY, FRHCE-oTHRAE-STLEI E 74— EPD->TLE
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d—0L*y 7EERR

1. BAAR—icdi-2Fco—EBiE

2. BODORHBR—ILIEDILKA X =
— KD F D7 U

3. R—IL%BBFEFTED (B-7-%F7T)

13 K DOIFENER

. ZFLT, E@X4V7if—W%ﬁifﬁﬁ’#ﬁ’%@bfhék@ &

@X/f VITETE—HOWNE L THIZOTDZENREITHD. ROAAL

Hik T 271-0121%, M2 ORE EBOBEENEETHLEEZLND. 2
%E NEES @mme» DA A=) TR EE DB OESD Z b
Thod. R=NVEBOFFZZDO XD RA A=V ZFFOZ LT, KRN &
L:ofmié ERHWTLE D EROBELNSNTLE I DR — I NE

IS WERLKEKDOTURR—= VDT VIZORNEZ b D, ZOHEND
Openpose THASFIRBIZIIE /2=, [F Ul FI2d 58 ORfiNEE TH 5
DOTIFRVNEE 2D, KED3HEH TR—NEREE TR IZAR—1LOES
AN EFSROBEZLETHEDTHD. HEE TAR—AZ R THRITIUL, k=
FLA=NMZROFEZLRTHNT, HoZFTNIA— NV E2TRIETET I — %24 L
TLEYAREMENELS D, o, R—NERDHLEE21THIZI2FBD B4
HaS R = NED <A A=V LIS DB D78, BB L S Il kwr%%g
ThdHEEBEZLND. EFRCT— V) LTZFFO RSB N 14, 15 THDH.
14 DB, REIOF R OR—/ % LT HHEE T, K15 TlElt->72% T
HOIMERRIZ L 2D ER—NLZ R TWDONRDIND. LD DFEBRNENG
Bt oL Y, WE, mHOBENEE THLIHEN DT
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4.1.2 BFICHTH5745—F

=% v 7 IZBIFTD R AL VERRICOWCAEMAE KRR BT R T 7 B —HIC
FrEd % 10 ADF v —I2 TT—)/LF¥ v 7 ORFICEHR L TWHEEHTZ 3 2H 1T
HLETHELZOMEEN? LW T U — NelioTe. T — b OfE R
4, TOREREEFLZLOEK16 TRLTWD., ZOT7 7 — hORRTH
HEEDRFENBD ROBITEELLEZ X, £72, 10 A 8 ADOEFDIED
EORENEETHD EEZT-720, KESAICKDHEENRE & IET 2 B
THDHDOT, T—F v 7IZBITDH RAL VHFEROBHiIZES 25, K16 &5
AUTD D LD, BEORE b EEUL EOBRTENEEL LB X, M— a0
MEiCHIMEDHZEEILEZXHRTD 4 Ao, BEARTIT EEO
HEMDNETONTWDD, BRITEHFOMHZEMR L TWDERFD 50 %%
7272 NEND, =%y 7 OFRBIZH S HICNEANDLLERDD.

x4 10 N\OBEO T — )L X% v h—0Eik+ 5 3 >ORE

BIEf 1 RE 2 BE 3
BFA BMOEERDE | BOIRDOEE | BWEDORE
#FB BMOEEDE | BMOIROEE | MIEDOREH
B’FC HEEDE |BMOIEORE | HENREH
#FD 5% B DR i3 HhE DB
BFE MeEENE |BMOIEORE | HEORH
BFF MerEnE |BOIRORE | #WEDRE
B#FG BEIEDOE | BMEORH BE DB

#{FH MEENE | BMEIENRE f2
BF HO2EDE |BMoIEORE | HHENOREH

B_F) MEENE |BMOITORE | HEORH
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16 I—/LF% v H—10 NZkT DT o r— b OEFER

4.2 FAA VHBEZRAWNVE-ETILOTARE

HIEI TR LTe T — % v 7 IZB T 2FENAESCHE L7127 v 7 — MERM
b, WHEL THELLINIBHIN L HESLT I7E—RThy 77 7 ADFE
FTHHLHRESADIENEZFLE L RAAL VR E LTHW B 2
L7c. £72, 2OIA—=ATFRET NV EHNTI—/F v 7 OFFE LT HRHIEHR
SELEENLBED LF LD, FAAL VHERE LTt 2B 2 TF
HRRY e Uiz, AETGF—AF v 7 FRET VTR EF v 77— X2
LTHLoTeMEBIFAMEOX Yy I—ThHoA7D, WorkazALTDH. RAA
VEERE U CH WIS 2 D RShoulder 5 — 4, 5 @ LShoulder, 10 @ RKnee
DT —4,11 ® RAnkle ®F—#, 15 ® REye 5 —#, 16 ® LEye D5 — 4% D
6 BT CHD. T LT, FHIELFEIIZ, Z0 6 HOBET—% 2R\ =7 —#
EILFEL, ENENOET VORBEEZRFEL, K17 TR L7 T 7 %537
RAA VHREE W ET VBT, 2T — 2 OFF &R 50 @O 7
— R E LR T — 2D NEN SRR 46% &, 50 %% FEIDRVEE & e
ol UL, T—#OHEFRICE T, M1y ZRUEms»25 X 9IChHE ERY
WZHEEEDS B3> T4 50 fll & 4000 A2 LE~D & FEEEDS 26% L3> TEY,
TR ENFEI L o TEETHD Z ENGh 5. 1000 HOT—4% LV 2000
EHOT =2 DI PREEMEL 2o TWDN, WEEHNITII 707 T L2528
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HEITL, TNOORGEDOEE 2 L2720 2D L ) iRy 7 5. 1000
il & 2000 HDOT —ZHOZETITEENH TV EDLLRNDOTHH.
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FrE EBE

B 3WTREAT —4 05 LSTM Z W CTHHIET /VORSE % 50, 100, 500,
1000, 2000, 4000 HOZFNENDOT —XHTHREZLE L. RIS, KA
SADFEENERLEFICKT AT o r— Failcd— Xy 7128105 FAA
VEER AR, NAAL CHEROBEEOEEAZ N1 E LTFEEL, 2O THET IV
OREEZ L=, £ LT, ThETNOWE LB ER 2Lk 25T, 77
E—RTOIT—NXy JIZBITD KA VHROBE AN ZRGE L. AREE
RTTZDIZH 18 TENENDOREELIG VT 7 2 Eif b, B8EBR~5. &
WHTAVER ST 7 DS BB O ERE 2 TR BE LRESC, RWITIUER 7 Z 7 28 K A
A RO E W ERE CTH D, KT 2 HICB T ABE LT D
L, EOT =25 THEMET — X ORENREVD, LirL, TEKIE
[CREERE L TR WERG D, ZOREND, AL U E LTHNWE 2
@ RShoulder ®5—%, 5 @ LShoulder, 10 ® RKnee ®»5—#%,11 ® RAnkle ®
F—%, 15 ® REye D5 —%#, 16 ® LEye T —H D 6 EFTILIT—/1F% v 7 D
R EHERBEFH TH L Z LBBREES . LarL, EbbEd 50 k0T —4
DIEED 50% % FEl>TWAHT7edh, AV VT ATr—2 L L THEI Xy I/ T —4
WD EEZD.

-2 - F XA R

50 100 500 1000 2000 4000
T—4¥ @)

18 fHiT —# & FAA VHERICKT 57 —F ORFE
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F77, WA RO5m O ZEEORBENMEL, Fv 7 OB ZHERT S
ET— AR A MK LTHEND HFFIZIZNIATLEY, 74 —ANHERIL TV
T—ONRKTH 5.
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FO6E HNHYIC

AKWF5ECld Openpose # FHWT, v 77 —X L EMT —% Z2HiH L,
LSTM CH#E AT HHETI I/ —DT—LF v 7 FRIET L EAREE L. {3
7R T — L% v Z B % 5 BIMEIR L, 50 fhD&EFT — 2 ZIUELT-. L
L, 5007 —2% Tl LSTM THET L7z leinotz. 728706, 50
TECHEEE LT TRIE T LV OREED 50% % FEl> TWeinbTh D, & 2 TERE
F— % ORI O 4 W4T LT, 100, 500, 1000, 2000, 4000 {:Z%%H
F— B EPFETDH LT, 500D 4000 HICTF —Z ZHEFET D LK 26%F
Accuracy ] ESHDHZ N TE. FUVVTNAVDOF v 7T —ZHHEESCT
BT, IDICHEEZ LT 0T, JOEELRTHET VEHBETXS.
ZOTFHMET MIT—ILRA FRRWVERTHE L TWLRFIZL > TEIN
FTRY, EENRHEENRTELLEEZLND.
TOHDOHZERNTH D T ¥ v 7 OFRECTERSE TS AAYG IS
HAZRBEICTHDIMNE I MERGET 572012, FAA VHFRICESWNTEIR L
Mkt LI RT—2 L, 2Ffiext5 e LB T — 2 2 fnwTa—
NFPRETNVERFEL, TNENORERKEZITo7. EROFERNG R AA
VHRRICE S BT ANRRMM T -2 AW BT NV ERIRREOHEE ThH o2
ZEMnD, FALSVHERTH S, WE, WH, B 206HK, MoeoqEE
DALENR T —VF v 7 OO A FICEERBRNTHH Z EBNRFES Nz, X
ST, BEOZ 7 —RTOEENFITELNE NS ZENREILND.
AWFFETITRL K Z THIET /L THREE LTANTHNARNZ &R, GEbH V7R
VR Z BIHRICHESE L7272, BARR—/LI S 725 KA v b oF Ll g o
MUIBE LTV, L, EEORATEZOL I e ERNFERKRTI—L
WHANDZ L bBDID, ENOOHRMELEDT—NFy 7 THET Va2t
LTENL, LVEAMRET VIR EZ26ND. £z, THETVICH
WD B AR 2 AR DY TRAET A Z & T, J7E—RTIHMLN TV
WEZEZRBAFI N O 50 LivZau.
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