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INSDOMETIE, H—DRBEEZHVWEETALELTIX
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ELUTNL[2] BDFEETZ. (1), PL—=r277—% 300
H, NV TF—vary7F—X100RE, 7AMF—X 100 k&
2257 55 500 Al EDY v I -G Rt s 27— &ty b T
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4.1.3 Non Maximum Suppression

TA N T =285 FHlofJ112iE, Non Maximum Sup-
pression(IAF, NMS ¥/R¥) @53 5. NMS T, 71—
LB Tnms, BEn ZEEL, &7 7 ZADTHIRFNIH LT
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T, FN &RT) &5 5.
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(1) BfEnALoFHIECHETS TP, FP, FN 282 .

(2) BE n 2B 5 Precision, Recall Z51H 3 5.

(3) 1, 2%l »n=0.0,01,---,1.0 <X LTIT>.

(4) #HBBME®D Precision, Recall 7> PR B#R% i L
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AP LRT) RD 5.

(5) AP ZRRHIIVFFAI 6 = 5,10, -, 60 I LTRD 2.
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77y a YEMCHUTELL FRILEFE 7 7> a T
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7(a) T, FRPLMHEANS 2 — %275 —>ThHY, IEL
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4.4 FERBEZANELILETILLR

4.4.1 EBRANA

AU BT 2IREFHEL (7] TRE S N7z Transformer [9]
ZRAVFEOFRRNEEEZ AN LBOKRERZ1TS. R
2L, AR THW, ResNet-152[8] £ PCAIZ X > TRS
N7 (T,512) KLORBEEZAWS. BEFRE, 4.1.5 Hilc
IRU7 St RIS TRBRT o 72, AEBRTE, 7] DETV
DANEEEL, BHREEZITo/. N8 ITARERTHWA (7]
OEBELEETFNZRT. BRHEEZET VL, FEEMLEHED?
LR 6NTz (T,512) RILOFHE & Positional Encodeing % A
J12 LT, Transformer [9] ® Encoding layer % 3 &, Sigmoid
BBzZEL T 18 7 7 ADMERME M NT 5. £, REFIX
LRIRRIZ 4.1.5 BR L 72 &t e RIS CEBRZIT o 72.

4.4.2 FEBEHER

FEEFEREZR 5 1ORT. BR2SFARHEL AL LB
&, 2FEOFHIEICEVTARTEOIREFIR L D RS
TT) DFTH34.16 EVRER E 2otz 2 DY 5 R TIE, HH
FEEE TV ([7] D D B FHIE & 72 o 7223,
X “Substitution” IZBWTIX, REFIE 3 i d @&V Hf{E
ERRo7e.
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5 8H DI
KT, W v b —BEICBT 2 BES TS Fikeid
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Rl PL—=UITF—RIBILEZT I a
=) ) &)
2 g |E % ~ = w
b 19 1S = = <
5 = |2 & |2 g s o SN
w = 3 2 ° ° Q Eg 2 2 ) g g z g
£, ] ? 5 =] = & = 2 = ¢ 5 2 | 3
g E g |z |8 | |z |2 g |7 |8 2 |z |8 |&|=[8 &
; o S =2
7oy a VR |5 =] = = 3 = 5 e ] = a & > g |2 _|4 |2
B2 7Y V7| 19097 | 11391 | 7084 | 6331 | 4749 | 3463 | 3214 | 2884 | 1700 | 1516 | 1238 | 1265 | 1379 | 995 | 96 | 24 | 34 | 3234692
B> 7Y 7% | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 995 | 96 | 24 | 34 | 1000
£ 2 NUFv—7 L REFRICBI S AveragemAP £ 275 222 D mAP
= 5
§ B ? ? z = E =
& 5 o 3 o Q & & g g o e |z
? © % g g g g ° S Q 3 z 2 o 3 s 1 2
e E T I 2 o|E IE O F IR OIEIE IE ol IEOIE |2 |E o|= |z
Method CEE g s |5 |E |E |3 g & & g 2 & |B |8 & |= I
X. Zhou, et al. [7] 73.77 | 79.28 | 47.84 | 87.87 | 87.81 | 84.23 | 71.22 | 76.50 | 66.28 | 65.69 | 88.92 | 78.98 | 82.83 | 79.11 | 67.97 | 75.05 | 86.81 | 93.63 | 35.60 | 25.62
M. Tomei et al. [6] | 63.49 | 68.88 | 38.03 | 58.67 |67.99 | 69.27 | 64.29 |76.24 |37.94 |50.12 | 88.80 |71.28 |65.19 | 76.76 | 58.32 | 66.83 | 77.60 | 89.20 | 30.83 | 30.00
A. Cioppa et al. [3] | 41.61 | 43.54 |28.88 |66.40 |59.76 |54.64 |40.91 |51.90 |23.77 |26.71 | 72.60 |49.86 | 36.07 |40.95 |29.16 |44.04 |70.16 | 39.60 0.00 0.78
HREFE1 27.49 | 32.48 | 18.03 |38.54 |34.12 |44.22 | 9.63 30.40 |11.24 | 25.78 | 64.88 | 55.30 |30.31 |27.21 | 22.30 8.76 | 64.69 0.00 0.00 0.00
PRETE 2 20.84 | 22.88 |13.94 9.09 |40.97 |13.10 | 19.11 | 35.28 9.09 4.55 | 69.82 |46.44 | 24.60 |20.75 3.03 |40.99 |11.25 6.20 0.00 0.00
RETFE 3 30.63 | 32.75 |17.97 |34.69 |36.25 |43.78 | 21.75 |34.46 | 13.59 |23.71 | 73.43 | 58.61 |26.47 |28.72 |21.40 |39.38 |64.41 0.00 0.00 0.00

(b) 77> a YEFILSNVE B - TFHL 7261
7 IELW TG 2 3o 72 TR

3% 3. Corner 7 7 ZADEE1TH

Prediction
Positive | Negative | Total
Positive | 11 2 13
Annnotation | Negative | 6 11305 11311
Total 17 11307 11324

3 4: Shot on target 7 7 A DIRETTH

Prediction
Positive | Negative | Total
Positive |1 6 7
Annnotation | Negative | 12 11305 11317
Total 13 11311 11324

LSTM Block (2%, Hilf1Z LSTM, % AH % LSTM, M5
LSTM O 3 FEEWEM Lz, BRFHRIE, 2EOFHMETIXEE
FFRELD BELBo%D, FED Y 7 RIBVTIEBIFEFIE
WSR2 o7z, FHIEOEL BRo722 9 AT, ¥—v
OMPIEVERBTETVRVEHRIN S, T2, AR
BEANETREBTE, FHEDI 7 ACBVWTHREEET
NEDDREBEFEOAPEER ko7, SHOFE LT
X, Mk — VBB AREEEON EAET NS,

(1

@D o

[ Transformer Encoding Layer }
f

{ Transformer Encoding Layer }
1

{ Transformer Encoding Layer }

Positional
Encoding
Input Features

8 HHIFEET L

(T, 512)

X [
S. Giancola, et al., ”Soccernet: A scalable dataset for ac-
tion spotting in soccer videos”, in Proceedings of the IEEE
conference on Computer Vision and Pattern Recognition
Workshops, 2018, pp. 1711-1721.
A. Deliege, et al., ”Soccernet-v2: A dataset and benchmarks
for holistic understanding of broadcast soccer videos”, in
Proceedings of the IEEE/CVF Conference on Computer Vi-
sion and Pattern Recognition, 2021, pp. 4508-4519.
A. Cioppa, et al, ”A context-aware loss function for action
spotting in soccer videos”, in Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition,



[4]

[5]

[6]

7]

(8]

[9]

(10]

(11]

(12]

(13]

14]

(15]

[16]

(17]

(18]

x5 BEFEL RV F 7 — 7 ORIFHEE AR O R

> = %) o) o)

g & g | g = F <

& = | o> Q b b g ) - 2 |z

G w g g g g 3 ° 9 o = z ] o) 3 ol .|’

] = = = ] i = =] =] <] =l 2 = i <1

2 o 9 ° 2 e = e o o <] 54 .w I @ = Q o = I

= E| E 2 L o 3 2 g g 2 3 S g = g ) = 2 g
Method o] =] =] S B g = 8 j j g =] =] a ® = 2 < a a
FHIZEET V(7] | 34.79 | 54.14 | 52.29 | 54.14 | 52.29 | 45.59 | 28.70 | 40.51 | 9.68 | 20.80 |76.23 | 55.52 | 30.17 | 34.19 | 24.17 | 42.12 | 63.45 |13.84 | 0.00 | 0.00
REFEL 27.49 |32.48 |18.03 |38.54 |34.12 |44.22 [9.63 |30.40 |11.24 |25.78 | 64.88 | 55.30 | 30.31 |27.21 |22.30 | 8.76 |64.69| 0.00 | 0.00| 0.00
PRETFIL 2 20.84 [22.88 |13.94 | 9.09 |40.97 |13.10 |19.11 |35.28 | 9.09 | 4.55 |69.82 |46.44 |24.60 |20.75 | 3.03 |40.99 |11.25 | 6.20 | 0.00 | 0.00
RT3 30.63 |32.75 |17.97 | 34.69 |36.25 | 43.78 |21.75 | 34.46 | 13.59 | 23.71 |73.43 |58.61 |26.47 | 28.72 |21.40 |39.38 | 64.41 | 0.00 | 0.00 | 0.00
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