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Convolutional 32 3x3 256 x 256
Convolutional 64 3x3/2 128 x 128
Convolutional 32 1 x 1

Convolutional 64 3x3
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Convolutional 64 1 x 1
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Convolutional 512 3 x 3
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Convolutional 1024 3x3/2 8 x8
Convolutional 512 1 x 1

Convolutional 1024 3 x 3

Residual 8 x8
Avgpool Global

Connected 1000

Softmax

=] YOLOv3: An Incremental Improvement(2018)
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4.2 Action Recognition
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4.2 Action Recognition
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4.3 Scene Classification
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4.3 Scene Classification
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4.3 Scene Classification
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4.3 Scene Classification

CNN Model

Top-1 accuracy [%]

- Inceptlon -v4
InceptionV3d ) ’ Xceptlon
Densé _ ; ResNet-101  ResNet-152
7'35‘?“59”“'16 = vGG 1 VeG1
InceptionResnetV?2
70- . .
Googler
ENet 2
65 £ fd-MobileNet
BN-NIN
ShuffleNet ;
60 - 5M 35M 65M 95M 125M  155M
SqueezeNet
. BN-AlexNet
55 AlexNet
50 ' T ' .
0 10 20 30 40

Operations [G-Ops]

50

DEVIEW

2020

Model Size Top-1 Accuracy  Top-5 Accuracy |Parameters |Depth
Xception 88 MB 0.790 0.945 22,910,480 126
VGG16 528 MB 0.713 0.901| 138,357,544 23
VGG19 549 MB 0.713 0.900| 143,667,240 26
ResNet50 98 MB 0.749 0.921 25,636,712
ResNet101 171 MB 0.764 0.928 44,707,176
ResNet152 232 MB 0.766 0.931 60,419,944
ResNet50V2 98 MB 0.760 0.930 25,613,800
ResNet101V2 171 MB 0.772 0.938 44,675,560
ResNet152V2 232 MB 0.780 0.942 60,380,648
InceptionV3 92 MB 0.779 0.937 23,851,784 159
InceptionResNetV2 215 MB 0.803 0.953 55,873,736 572
MobileNet 16 MB 0.704 0.895 4,253,864 88
MobileNetV2 14 MB 0.713 0.901 3,538,984 88
DenseNet121 33 MB 0.750 0.923 8,062,504 121
DenseNet169 57 MB 0.762 0.932 14,307,880 169
DenseNet201 80 MB 0.773 0.936 20,242,984 201
NASNetMobile 23 MB 0.744 0.919 5,326,716
NASNetLarge 343 MB 0.825 0.960 88,949,818

[£X1] https://towardsdatascience.com/neural-network-architectures-156e5bad51ba

[&X] https://keras.io/api/applications/




4.3 Scene Classification
Our System

2. Labelling
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Final conv
feature map

4. Feature Extractor
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5. Classifier

MobileNet
InceptionV3
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4.3 Scene Classification
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4.3 Scene Classification
Model Test Result

MobileNet (5x Data Augmentation)

Classifier

 |logisticRegression |DNN
93.89%) 93.38%

InceptionResnetV2 92.79% 92.26%

~» Feature Extractor
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4.4 Live Text Synchronization

AR 27| £7 A2t

Real Timeline

é

AX £ A2 17 27
(EXHE2) ¢ 0|E7|8h 18:30:20 18:32:21
—
Time(sec)

B BE T AR

= [=]
Live Timeline fr_lﬁ"'i____ B ?_i'—i"%':fi__%_ B ,_f;_ujl:r_t__ﬂh
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4.5 Real-Time Analysis
Scene Classification Pitch Motion Time

Scoreboard

Auto-Recognition

- Of2ff 571 X| ‘F & Chsl A2|7t TIMEl= St A< =eloHA| T|O|E{E API or DBZ X%t
» AFMEE X15214(Scoreboard Auto-Recognition)
« & 2= (Scene Classification)

E1 B M A|IZHPitch Motion Time)

E1=(Pitch Count)

« 20 HIAE OlA AI2HHR Text Recognition Time)

X =A|(Live Text)
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5.2 Object Detection Model B3

Baseball

OpenCV
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5.2 Object Detection Model H
1st Try : OpenCV
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5.2 Object Detection Model H

2nd Try : Mask R-CNN

Xm

<ixml version="1.0° @

<annotation>
<folder>scorebox</folder>
<filename>@1736</filename>
<source>

<database>pitch_mbcs</database>

</source>
<sig

<?xml version="1.8" 7>

2 c<annotation>

3 <folder>scorebox</folder>

4 <filename>@0562</filename>

5 <source>

6 <database>pitch_kbs</database>
7 </source>

<size>

<fxml version="1.0" 2>
<annotation>
<folder>scorebox</folder>
<filename>02618</filename>
<source>
<database>pitch_sbss</database>
</source>
<size>
<width>1280</width>
<height>720</height>
<depth>3</depth>
</size>
<object>
<name>scoreboard</name>
<bndbox>
<xmin>57¢</xmin>
<ymin>34¢</ymin>
<Xmax>224</xmax>
<ymax>143¢/ymax>
</bndbox>
</object>
</obl 22 <object>

2 <name>pitchcount</name>

131 __</annota] 24 <bndbox>
<xmin>172</xmin>
<ymin>79</ymin>
<xmax>219</xmax>
<ymax>98</ymax>

</bndbox>
</object>
</annotation>
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5.2 Object Detection Mode|

Final Try : YOLOvV3

1 Convolutional 1x1 ’ Up Sampling | Convolutional Set 7 Conv2d1x1 | l_ Concatenate
' ' Predict one Predict two
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[ZX =&] Mini-YOLOv3: Real-Time Object Detector for Embedded Applications(2019)
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\y. live-ai_alert BoTt

Game status : STREAMING FINISHED

e game id : 20200926LTHT02020
e fime : 2020-09-26 20:08:36

\y. live-ai_alert BoTt

Game status : STARTED http://naver.me/FBEFCItn

e game id : 20200927LTHT02020

= &2= 2let Contingency Plan

NELO

o

[live-video] Need to check channel rtmp
Rule hit 1 time(s) in 1 second(s)

- .-_. 1
e time : 2020-09-27 13:53:52 I T £ 1 )

g Jjava_batch sot

[javaBatch][5H&+&&] kbo live-ai migration : 417 21

> ® NELO
a2 e
gameld 20200927LTHT02020 . .

event

inning
inningTop
current score
text

status

[live-video] Need to check channel rtmp
4 Rule hit 1 time(s) in 1 second(s)
0:1 http://naver.me/5)Y5aR9j
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Contingency Plan

= = = =
-1 o 5t 5t 7t 7t 7t 7t
4t T T T T o C 5t 5} A3 23 AR AR A}
& X Y X Y Tk X chy ok X Tty of & ol ¢ o5} o{s} 3
At Zt Zt Zt Zt =t =t =t =} T X Thy Tk X Thy of
2= ID H Eb IF = H =" " " " =" = 3 ¥ zlw zt® e ¥ = ballimg T8y
WFB epl spotv  PLAYTIME 207 109 275 132 0 0 0 0 209 78 274 106 N 2020-09-
02
18:36:25.0
WFB europa  spotv  PLAYTIME 101 48 179 74 113 82 192 106 286 49 345 75 N 2020-02-
20
. 05:17:56.0
IKB kbs kbs PITCHCOUNT 230 127 257 145 0 0 0 0 0 0 0 0 Y 2020-10-
| 16 [
18:35:47.0 [l
| & =B & §F & & & & & & & & & & & & & & & & §F & & & & & & & & & & & & & & & & & & & & &®B B B & & & & B §B B )
KBO kbsn kbsn  PITCHCOUNT 251 72 290 96 0 0 0 0 0 0 0 0 N 2020-04-
09
14:44:28.0
1.0x ~ A+S 480p A KBO mbec mbc PITCHCOUNT 165 174 200 190 0 0 0 0 0 0 0 0 N 2020-05-
25
13:42:32.0
e e o= R sy (BN vavaue "‘**”.. . Ty : KBO mbcs mbcs  PITCHCOUNT 1175 626 1213 659 0 0 0 0 0 0 0 0 N 2020-04-
0N o | KBSES - 09
LG LIVE 14:44:57.0
KBO sbs sbs PITCHCOUNT 1174 632 1206 656 0 0 0 0 0 0 0 0 Y 2020-09-
30
14:10:30.0
KBO sbss sbss  PITCHCOUNT 192 74 222 98 0 0 0 0 0 0 0 0 N 2020-04-
09
14:57:17.0
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6.1 Player =™
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Player Recognition

Panoptic Segmentation Player Tracking
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6.2 Action =t
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Action Recognition

Pose Estimation - Key Joint Action Prediction
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