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Design and Implementation of a Recording Support Application for
Tennis Match Analysis

Gensei Takaoka'

Toramatsu Shintani*

Abstract: This study proposes and develops a recording support application for soft tennis match analysis, aiming to enhance the efficiency of
recording and facilitate post-match feedback. Traditionally, match records have been taken manually on paper, which imposes a heavy burden during
games and makes systematic data accumulation difficult. The proposed system, implemented in Python, provides a GUI-based interface that allows
users to easily record scores, aces, and errors in real time, as well as to revise and store match data. Furthermore, it introduces novel features such as
on-court markup and an inference function powered by ChatGPT, which analyzes recorded data to identify players’ strengths and weaknesses and
suggests tailored training methods. Evaluation experiments with both experienced and inexperienced players demonstrated the system’s usability and
the usefulness of its analysis features, while also indicating areas for improvement in terms of the specificity of Al-generated feedback and overall user
interface design. This research highlights the potential of integrating generative Al into sports recording systems, contributing to player development

and tactical decision-making support.

Keywords: Soft Tennis, Match Recording Support System, ChatGPT, Match Analysis and Training Recommendation

1IZT®IC

WAE, AR—=VICBT 27— 7, EFD7 4 —
< ¥ AR OB B TR R B EHE E 2o T
W3, BT ARV 7 T2 RADEI BT Yy P AKR—
Vo, BN, 7V B, 7L —BERoEmni L
FUERE - T B 2 LD, RANBERBIINICIRDIES 95 2
THiD THETH S, L LEIRTIZ, V7 FTF=20#
EESRIIRA L UTHURRICIRE L T aBa0i% < . &
ERHRAETIOEbN R X T2 RIER 6T, &
PR EPHRBIELS IR I N W I ERD R R,
F 7o, st AR H oY 27 2fux, BREINZT
— ¥ EWPLF —LNTORE - IEHPREECTH S, s
WA EOBS s KERFRIE > T 03,

1 I BRI R ()

2 g B IR K27

Gifu Shotoku Gakuen University

*E {1 %% (Corresponding author): tora@gifu.shotoku.ac.jp

PR, AR—Y T =5 DINERHINTZXLET L AT 4
O OPREINTELD, L FERCY Yy -2 L
AP —AR=VERRELLLDTHD, V7 FT=R
WEHME L 723083048 s 2 7 D E T c B i S Nt wn iz,
ez, e IclifErSEERIICIRETE, 2oHARIC
F—8 BN RER Y 2T DIIREZIRENTH 5, ZDH
WKBWT, AR TV 7 b7 AICER 2 Y TRt
B, b TRsT— 2 2imH Ly, v Zoofl
% AT IR T 2 I E 2 Ko,

AR TIE,. 705 3 v /S Python 28 L L,
GUI 94 7'V Tkinter 2\ W CEERBRAa7R 7L —
WEZE)TILVIA L TANITELL AT L EBET 2,
GUIL Iz & 28EIE, FERDME A € & g U RO IEHE
BEERETIBRIC L, S 51T — 9 OIRFE - BIE - MRE R
BT D, Fho, ilRNAEEET 2 2 LT, BREINZA R
7 G — 2V AN RMIMUGEE I E T 57Tk, BEB
BB 28T — 8 L L CHIHHTRETH 5,



MZ T, R AT LORRKOFEIE, £ Al TH 5
ChatGPT Z#AAA, G T —5 06 HEMIGEFOE
Fr - R L, BT 7 E X =2 — % PR TE

HICh B, (ERDTEBTEL AT L1 TF—9 283
&1 ICERZECTOARD, KM T7—FZ2EAL.
HELRICORT D LI B hkBlEMNE T L
T, AR S FERN AR - iE B E T —HLTUTR
BYATLNERBIE RS, Uiz 3@
RicEEFEsd, T—IRHEMNO AR —YHE - FHEOW]
B2 IEET 20D TH B,

AT EYT, BEEAREZEIEL, BFEORAR—YE
BAE AT LAl AL TEHOER 2 #d %, 20k
T, AWEICET 52 AT LEREF & STk 2 36 3
L. SEBUCFIHFIC & 2 5HilisEhz @ U <A & iEx
WEET 2, RIS, BontAMRAZBEL, AR—YF—
FIGH &R AL B oA S 725 75 L Fadic o
WTEEEIT), .

2. Bt

RS AT L2 HEET 2 L CEELROI, EROMK
BRI X 2 a8 IS L IERENE & FRRE 2 i A
7Ty NEROAHAEEIT 52 LThH D, EFETIE
A iic BRI AT a0 EEINTE D, 20
HHEHREIN T3, IKHS[1]IX, Firebase %5
L7259 FR—ZADEHS AT L2 LTVE, 20
AT LIE, VT VE A L THEDETIRILZ BB L, Z
DGR Z BIRERCILS A TE 2R E 95, Bk
i i, Firebase DRBIMERE - AT 4 v 7Y —E R - Y
TIVIAL LT —FR=AZAGEDLE LI ET, RT—7
BT 7= X2V) 74 2MERLODD, A VA —
ANAECHTHLRG T 7 v ARt a2 =B L 72,
sk h, AAEEE - a—F - EBFLEYTAYA
LA CRARNEZHHETE, AR IR RICHE)
WHTEZELTw3, I5ic, 2EBEORS T, %

— MICHE SN TEY 7Ly MK E LTRSS 2
T LMY % 2 LT, BEOET O LREE o MiEl
BRI Tw3, 29 LR, BeEE0SEEIcHE
g 2720k, BRELRUFEHRGIME A5 T
TEIREAEZ B RS, LiddoT, V772
ZI2BBT Y, &) EBNDORRNICAAE 2 3 TE 3
AT LORFEIH RDENT VWS

AR=Y - FEOTEICEBWT, BT —7 OINE L5y
BT F DB _ LRI RICIERE T 2 HE LR EETH
3, WHETIZ, KBS EEF)LTH 5 ChatGPT %R
Iy v ELTUEHL, BHFET — % 0o fad g ic
VTAHRYHABTEHEN TV, HlZIE, 5 —IcBd

IR RICEBM 2 AAR, 7V —Edfion L2 Hig T
MER2IR. S TN ADHEITBVWTH—ERRR Y F 7L
—CREEZERSD I EPBFICER T2 2 £ 2R LR
8135 5, TN5DHRE%E ChatGPT ICHlAAR, 71y
7 PEGHT X o GEYNICETR T 2 2 8T, AN E RS
5DHEwmE R TES, £, 77 PRy bEwoka
Y RBE—)VHITO S ACBIL TH, e 2 By ER 7221
THL, 7Yy by P vy avParybu—WEKT
ISR 2 AJREMEDMEI S T B (4], 29 LEAIRE A
HfEHRE LTEZ % Z &, ChatGPT D#fedid X b {E5EM:
EIEREMER i Z 7R A EE T 2 L TE S, 561
e85 5 [5]1% ChatAPI %z 7= HER AR & 228 7 7 %
BHFE L. ChatGPT I 2 a7 2k a2 &
T, HMEDIERHEEZ ~EDRETCEITEL I LERL
T3, 20 kHiz, 7uy P rEEFo T RIZ ChatGPT
DOHERFEEZ RESEATREETH Y, AR =Y DI
B35 — &“ﬁ«@fﬁ?“ﬁ%#k?%ﬂ&&% DA
Lo k9 TR 5. ChatGPT ZAR—YICBIT 3T
— & 43T & fERm o AR HEE ﬁéukﬁﬁﬁﬁh
TWw3, ATk, ZORRZEBHL, V77220
AT —% % ChatGPT 12 k- THHF - BRI ¥, EFD
AR B RICRE O 2 AU A DB B

AT LEREET 5 L CEEREEO D, PO TH
HAT22——EENC TEDE I RS AT LTH S
D) ZBRTELILTH S, FICHH « AR—YHE
AT LIZBWTIE, Ry YOREREGE o 7e T A v
FEDS, FIHE OBAEIE R BRI IERRN R B 2 5.2
%, BEREMICENTC AT LTHSTH, A VI —T7 x2—
xﬁ@%?@otb ltar’iEmIcal 2 5272032
LA, =Y =it oT Mz Wy A7 4 LR
hftiioﬁﬁgmi\%ﬁuﬁwmﬁ@®ﬁgk F
BEEZIRICOWTHIE 2T, EANICIEHBED T 2 —
7 DRI TR B, TR EERICBOELE
Mz 52 &ETCHRENm LT3 2Rz, JOHRI
AT LBEHIHIEHTE, HlZE T -y 2 EE - EBE
TRy v Z2oRy v EaTXMNTE LT, 2—F
—ICHEER TV, BRIBER L v AR T
%, T, 2—YEY T4 ZED B2, PIFEHET
e S FIHERRETOBRG BRI R0, 2= = 5D
7YY RELT TEDMEICRY Y ZIE TR E D
EREZFRRT I TIIEDI I LA 77+ DY)
2y TED L) BEAPPSHETH D P TVuhy Lok
BELN) ANE Z LM, AT LDRENZED 5720
WKHEETH H[7], Z0LkHic, #HEMEEL—FEY T 11
B 287813, WA vy —72— 25N EE S
T, =P —ORMAMZEIN L, FEOHE Rk E VLo
7o HIRERR % S48 § 2 O g B o 2, ABPZICE
WTH, V7 P T ARG AT L2 LD %]



DFHZIZZ T ANSNE b D ET B2, GUI Dt
e R VURLE - BRIEEIRRICECRE L 223G R AT 5,

AHFEOMEMNTIE, V7 b TZRACBITE LA Y —
DOEMNIM LR 570, ETERE Y 7L A L
TW VEHTE BB AT AR HEBIT 25 H

%, fERDOMBEAIC X 2508 TIE, BRG DMEFTHEEICRTIG
T2 ENHEL L, FRRBNFOBF ARSI OIS
RoTo/, AfFATIE, CoFEEZ T 2701
MERNZ2 BB L 2 78 4 A58k TALICK %47
Br- 4%, TF—2 oL, 2HALECAT0%
WET 5,

HARIIZIE, GUI Z e fEick b, dadho 7L —
NEREEEERZ RS DT T E aflaz g2y
52LT, V7P T2 ARAEORMETOES IO HIET
5L’z 6l EEINiT—4 % ChatGPT
WAL, Tv A Y —oEFPEITZ et L, 2
TUTFED O IAFE T IEPHE 2 = 2 — 23R T % #Eim
ZMAS, JHUSX D, RO THlERT 2 2 DA
o THigRETEH L OREZ TR NEHREIET
VB RICHTRINED D B,

E7o, BiERT — IR RE 2 BT BED T -8 L
BHOT—F %K TE L X125 2 LT, EithoZk
{LzrEgb L, RAMME O RICTEHTREE L7, 24U
b, TLAY—HEPa—FPEBINEG T — 7 I2FD»
7R EEOMERCHEMN 21T 2 2B 2 240t 2, AN
%u\ﬁﬁi%zmﬁﬁ T8 e — LY 7 b

AR 2 T A2 RET 2 AICB VT, (kgL
~ﬁ%ﬁ¢%®fﬁ%o

3. VAT LADER
3.1 V7 FTF=ARAATSRS AT L DOBEHE

HAEHF AT DA VY 7 2—2A%K 3.1 IR T, &K
AT LTI, FTHA - AEAHTF - S AR EEZAS
T57% A MRAZRITI TS, ATMRICIE L —AF LY
— (MIOBHZ%ZRTHOXT) 288 LTEYH., FIHE
NEDEHRE AT REDEKWICHFECE L L1l
7o BRAEREICIZ AT S 107 HAFR RHAE £ 44 % FL BN 7
TANBIKRI S Z LT, #2r56 Twoy THEE DR
1 THLIDERGIHBTE BAMAR L 25T 0D,

A FEICIEIRANAZ R T 2 -0 0FEL ) 7 2L
Bl 22Tk, Ly—7, 2y S L—, T—A¥ 3

v EREDTL—NER TN T X2 —0 558N L,
MWTEFINRY ko T TI A, & T—2, 2%Y)
DEZDZEDVARTH S, ZOHB, WRERLZ LAY
—ZET S L, BUT SRR T — 7 VI HENY
KRN, Zhickh, 7L —ofH - fE - EF%
—H L CEfIicAcE s kL 72,

SIRNAROHIBRSPEBIE, RERENEG LoRY v 63HE
185, £/, By A5 AITIFEsEREICMZ T,
ChatGPT %z i\ 7 HEGmtkpe "o — &R, BRRE D Jik
T3, WiFIFEEI N R ERIGEFORER - @W%
ML, ST 2 I EEPHE R ZRET2H0TH
D. HERDISFLIES AT JIFR S R W2 AT
%, BED Ta— MR BRI, SREoRILE SRR
FHLL ., MEBIRS 7L — oz HEIC R T E 24
Bk b %,

DEEDHiTIZ, s OBEBEDEE L OETTIHIZ O W
CTIEIRR 2,

§ Tennis Match Recorder - 0 X

F=LND/k:0-0

TuAt-1 T2 A7

Vo739t o] by-gr-z o 1-2 | Ju4e-1@m| s v-2ms)

X 3.1 HATLBH{I AT DL V¥ 72— R
3.2 R
3.2.1 RE&DF

AREITIE, AY AT LB 2GR0k 0 B4 72 FIEIC
DWTHRS, HlELT, LAY —1HBLe—7TIR
ZLIGEEEZL, £7. BEKKHET NIV
Aza—m0 TLy—7"3 2 28INT 2, Kz, 204
HlciEINAE N VR v e T3 2, KDz 3, &
Bz TV —1 o5tk Ry vEIINT LT, T
LAY =1L 3 —7 I AZPL 7% &0 ) ERPF LD T
— 7OVICHBIIC K S 4, GBS T 9 %,

DX, R AT LTI T L —offiE, TR (=
—Z/‘X)Jrﬂ%7v4? 1 ZIEICHET 27200 T
uaﬁﬁ’ﬂ:'{f‘t‘a— Z) c]: 7 n+é§ ﬂf V3 % 7’” \ uﬁé@)@?ﬁx l:



— FIZHIG L2, Fldk& DSERIICIRIETE 2 2 L H%ks
MTh b, P T LREZK 3.2 1T5R7,

§ Tennis Match Recorder = @
[
F=LN97k:0-0
A1 At 27
by-Troh 01 AR AATL 5T

by-739t = Ly-7-2 o Iu4v-18%| Jv1r-2a8|

K32 LAY —1DIRADBEFEINTVLERE

FZADAAT VYTV AT LB WTIE, Ta—A%
W22 XAV b EERL7VA Y =By — 0% #ET 5L
WIOREDIV—VBEET 5, ZOMEHAZIEET 270
W, FRESRMEICED WAL v P EOHER Y Y 7R
FRTH 5, ZDHEREHZK 3.3 ITRT,

KEATFLTIE, =272 b5 3-3 (7213 6-6)
EholBic, B4V bEB 7 U ErOMTFEDEN 2 K
AV MU ETHIGS, 2O VAY—%7 — 2G5 L
LTS %, BARICIZ, if self.game_count_1_2 ==
and self.game_count_3_4 == 3: I2 Xk ) 7 2 — A% H)
L., & 5. if self.point_3_4 >= 7 and self.point_3_4 -
self.point_1_2 >= 2: ORI X > THRZ HEE 2T
5,

BEDEET 5 &, LT OMMRETIND, T,
self.tree.insert(", tk.END, values=("»%—2. A7~ k",
f'{self.game_count_1_2} - {self.game_count_3_4}", ")) IZ
D RaAPT—=TINANEHDTF—Lh 7V AT S,
FIRFIC, self.point_1_2 =0 & X self.point_3_4 =0 I
FOM7LAY—DRAV FE2 YRy P L, RDF— L0
AL—RIIRTE 2 L) HEFIN T3, Zo—HDN
BTk Y, 72— RIROREMZEMIC KL, SaET%Z
BN RT3 2 LR E o T B,

S oIT, 7 — LNERRHIBIIED 7 — L7 v b WS |
WICERBEHFINS, X 3.4 12Z2DFRHZERT, if
game_count_changed: TIRFEEZ TR L 7258, HU
self.tree.insert(", tk.END, values=("%—2. A7~ k",

f'{self.game_count_1_2} - {self.game_count_3_4}", ")) %
FITEIET, =LAV EBYTNE A LMKE

N5, ZUuckh, FEERRECEIE ZE IR DT — L0R
WEETE, 2a7) v SRS TE 3,

ANz XD 7 a— Az &GS ERZ B8N IR
WEHCEAED, AV AT LOKEILEETH 5,

#330BRTIOMERC - LA EER
if self.game_count_1_2==3 and self.game_count 3 4==3:
if self point_1_2>= 7 and seff.point_1_2 - seff.point 3 4>=2:
game_count_changed = True
score = f"{self point_1_2}-{seffpoint_3_4}"
self ree.insert(", t END, valugs=(miss_t if player =="J/{"7—1" else ™ miss_ i player == "F,4=2" ese™ score)
seff.records.append((miss_f, miss 2, score, player))
self. game_count_1_2 +=1
elif self point_3_4 >= 7 and self point_3_4 - seff. point_1.2>=2:
game_count_changed = True
score = f{self.point_1_2}-{seff point_3_4}"
seftree.nsert(", tk END, values=(miss ! if player == "1, 47—1"else ™, miss_ i player =="FL17—2" else ™ score))
sef records. append((miss_t, miss_2, score, player))
seff. game_count_3 4 +=1
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if game_count_changed:
seiffree.nsert(" tk END, values=("- LAY fiseff game count 1 2)- fseff game count 3 4" ")
selfpoint 1 2=0
sefpoint 3 4=0
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def delete_selected item_and_recalculate(self):
selected_ftem = self tree selection()
if selected_item:
index = selftree index(selected tem)
selfree.delete(selected_ftem)
self records pop(index)
self recalculate_scores()

def recalculate_scores(seff):
self.game_count_1_2=0
self.game_count_3_4=0
seff.poin_1_2=0
seff.point_3_4=0
self tree.delete(*self free.get_chidren())

for record in self records:
miss_1, miss_2, score, player = record
if player = "JA-1"
if"T-A"in miss_1:
seffpoin 1.2+=1
else:
seffpoin 3 4+=1
elif player == "7|4 12"
if"I-A"inmiss_2:
seffpoin 1.2+=1
else:
seffpoin 3 4+=1

game_count_changed = False
if self.point_1_2 >= 4 and self.point_1_2 - self.point 3 4 >=2:
seff game_count 1 2 +=1
game_count_changed = True
elif self.point_3_4 >= 4 and self.point_3_4 - self.point_1_2 >= 2.
self game_count 3 4 +=1|
game_count_changed = True
elif seif.game_count_1_2 == 3 and self.game_count_3_4==3:
if self.point_1_2 >= 7 and self.point_1_2 - self.point 3 4 >=2:
self. game:_count 1.2 +=1
game._count_changed = True
elif self.point_3_4 >=7 and self.point_3_4 - self point 1.2 >=2:
self. game_count 3 4 += 1
game_count_changed = True

if game_count_changed:
selfree.insert(™, tk END, values=("7~L717Y/ I, P{self game_count_1_2} - {self game_count 3_4)","))
selfpoint_1_2=0
self.point_3 4=0
else:
score = f{self point_1_2}-{self point_3_4)"
selfiree.insert(", tk END, values=(miss_1 f player == "71{ 11" else ™",
miss_2 if player == "7}/ 12" else "

store))
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1) & T7L A% =2, DRI T7HRA ¥ MEFISC TIE
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IBHINTWD, —J, GHOREINITFA LT —
% Clx, TPlayerl; TPlayer2; @7 ~)LIZHi ., FEERD
A EEITITR - 7B R DME RIS S TRl S T v
5, IoIT, =P —=PASN LK "X 2NEMEHRE L
TREINTE D, AARIICBIT 28 a X v b2
FTIEDARELE 2o TV 5, 7 7 A NAIZIE HA SR
FOREHRPHAAEND 72D, FRFRNE L —H CilRil T
2B RHETD 5,

310 IR TRERBEICBE T 2 a— N, a7 —%
7 x—~<y P TR 7 7 A VITBREET 5 2 L2 H
e LTwas, BRMICIE, save_data BIBINTHEF—
% % datetime ® 2 —MIC X WEUEL, AN HA
B L ONEBHFEL L HAGDET—RBD7 74 V&EEK
THAMAZRA L., A7V =70k Tl L
Wi & 41, Playerl & Player2 OfEfkiaZznzn 20
XFEICEI SN THAIN D 0, 5T —F OulEk
PRI T\ 5,
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DFEFPIR VIR D 238 T 2 ML I TRIFCE 5, &K
PRAFTERE I, RUERNA D IEHENE & HBIE 2 0/ L 2256 |
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def save_data(self):
date_text = self date_entry.get().replace(" ", "_")
opponent_text = self.opponent_entry.get().replace(" ", "_
timestamp = datetime.datetime.now().strftime("%Y%m%d_%H%M%S")
filename = f"score_data_{date_text} {opponent_text} {timestamp}.txt"

(R TRRTINT]
’

with open(filename, "w") as f:
#N\YI-HEELE
f.write(f'{'Player1":<20)'Player2":<20}'Score":<10)\n")
f.write("="*50 + "\n")

for row in self.tree.get_children():
values = self.tree.item(row)["values"]
player1_text = values[0] if values[0] else
player2_text = values[1] if values[1] else "
score_text = values[2] if values[2] else "
f.write(f'{player1_text:<20)player2_text:<20}score_text:<10j\n")

# —EXTEITMMARE
f write("\nAE: " + self memo_entry.get() + "\n")

def draw_tennis_court(seff, canvas): 4
canvas Create_Tectangle(55, 80, 350, 420, outine="green”, wicth=2) # S / ’\
canvas Create_line(45, 250, 370, 250, fil="green", width=2) # N-A310E f
canvas create_ling(105, 180, 305, 180, fil="green” width=2) # 1-Y274V1
canvas create_ling(105, 320, 305, 320, fil="green” width=2) # t-t’17122 [ 4
canvas create_ling(105, 80, 105, 420, fil="green”, width=2) # #1771 \ %&- 9

/
/

canvas.create_line(305, 80, 305, 420, fil="green’, width=2) # 145422
canvas.create_line(205, 180, 205, 320, fil="green width=2) # t/5-342
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NAREE D, TORIZ, M2 2 a7idiet2 T,

# 1-beRTIBZEHK

def show_court(self):
court_window = tk.Toplevel(self.root)
court_window.title("7 ZAJ—k")
court_window.geometry("450x600")

canvas = tk.Canvas(court_window, width=400, height=500, bg="white")
canvas.pack(side="top", padx=10, pady=10)

# J—hE
self.draw_tennis_court(canvas)

#NIARSYI THAICHEY 372 DEE
def start_draw(event):
canvas.old_coords = event.x, event.y

def draw(event):
X, Y = event.x, event.y
old_x, old_y = canvas.old_coords
canvas.create_line(old_x, old_y, x, y, width=2, fill="black")
canvas.old_coords = X, y

def end_draw(event):
canvas.old_coords = None

# WEANYPENAVE
canvas.bind("<Button-1>", start_draw)
canvas.bind("<B1-Motion>", draw)

canvas.bind("<ButtonRelease-1>", end_draw)|
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1. start_ draw Bi% : 22— —23a—F L O AR Y v
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ns,

2.draw B3 : vV 2% F 7 v 7L TSI E
., canvas.create_line %\ CHEIAZE (old_x, old_y)
EBTENIE (x, y) OFICHEER#ENT 5, Z O E#E DR
TIET, 22— —DHEITih o 7B R S
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3. end_draw B%t : =7 AR Y v &2 L =B A K
T L. BBS0ERZ Y £y T2 2 LRI I )E A
5o

s DBIFUE Canvas 7 4 ¥ = v MZX L T bind X
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