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Transition Layer 1

Convolution 1*1
Convolution 3*3

Transition Layer 2
Transition Layer 3
Classification Layer
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. Structure Accurac
Structure Gain = Y (v)

Trainable Parameters
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Parameter Value

Optimizer Adam

Loss function Binary cross-entropy

Performance metric Accuracy

2 (Card, Penalty and Free Kick)

Total Classes
Batch Size 32
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i Free Kick Penalty
Method Card Detection Detection Detection
Initial Dense 0/93 0/9799 0/9696
Net
Proposed 0/9883 0/9744 0/9894
Structure
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Method Yellow Card Free Kick Penalty
Dense net Detection Detection Detection
Recall 0.9257 0.9738 0.9619
Precision 0.935 0.9864 0.978
f-measure 0.9303 0.98 0.9699
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NEX
Method Yellow Card Free Kick Penalty
Dense net Detection Detection Detection
Recall 0.9837 0.9661 0.9771
Precision 0.9931 0.9832 0.992
f-measure 0,9884 0.9746 0.9845
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Dense net Total Structure
Structure parameter Accuracy Gain
[12, 22, 24] 7,367,105 0/9758 1/32
[14, 20, 24] 7,292,737 0/9641 1/32
[16, 18, 24] 7,240,385 0/9784 1/35
[16, 20, 22] 7,319,105 0/9628 1/32
[6, 8, 20, 24] 6,807,617 0/9708 1/43
[6,10, 18, 24] 6,732,225 0/9618 1/43
[6,10, 20, 22] 6,798,401 0/9708 1/43
[6,12, 16, 24] 6,678,849 0/9732 1/46
[6,12, 18, 22] 6,738,753 0/9727 1/44
[6,12, 24, 16] 7,044,417 0/9799 1/39
[6, 14, 16, 22] 6,701,121 0/982 1/47
[6, 14, 18, 20] 6,775,745 0/9887 1/46
[8,10, 16, 24] 6,601,729 0/9754 1/48
[8,10, 18, 22] 6,658,497 0/9685 1/45
[8,12, 14, 24] 6,564,609 0/9712 1/48
[8,12, 16, 22] 6,615,105 0/9527 1/44
[8,12, 18, 20] 6,686,593 0/962 1/44
[8, 14, 16, 20] 6,658,945 0/9711 1/46
[10, 12, 14, 22] 6,524,225 0/9715 1/49
[10, 12, 16, 20] 6,586,305 0/9891 1/50
[10, 14, 16, 18] 6,651,713 0/9638 1/45
[6,8,10,12,22] 6,038,337 0/9552 1/58
[6, 8,10, 14, 20] 6,081,601 0/9561 1/57
[6,8,12,14, 18] 6,127,169 0/9641 1/57
[6,10,12, 14, 16] 6,151,297 0/969 1/58
[6,8,10, 16, 18] 6,145,857 0/9863 1/60

Structure Trainable Total Accurac Structure
Name parameter parameter y Gain
Base Dense 6,774,017 7,044,417 0/9799 1/39
Net Structure
Proposed 6,075,393 6,145,857 0/9863 1/60
Structure
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Penalty Obsevation Comarision Detection Result
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Free Kick Obsevation Comparision Detection Result

0/95
0/9
0/85
0/8
0/75
0/7
0/65
0/6

Accuracy

1234567 8 9101112131415161718192021222324252627282930
Epoch

Base Structure Accuracy Proposed Structure Accuracy
()
() 50,8 50,5 0,5 ooy, (aseis ;o Y VYY) C6udd Bros omac
() 3y 5 () Sy



¥q

1 Dense net

2 Replay

3 Long View Shot

4 Coin change

5 Islamic Azad University Soccer Dataset -
https://sites.google.com/view/image-and-video-analysis/home
6 Recall

7 Precision

8 F-measure

9 Accuracy

10 True Positive

11 True Negative

12 False Positive

13 False Negative
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Abstract

As one of the machine learning techniques, deep learning has utilized the technological
improvements of graphics processing units (GPUs) and this in turn is the reason of its extensive use.
Comparing to traditional methods, deep learning techniques obtained excellent results on many
important problems such as event recognition in videos related to football. Using deep neural
networks, one of the major challenges is the large number of parameters trained in this type of
network when managing and classifying images, which leads to a high computational load and long
time for training the deep neural network. The neural network Dense Net is considered as one of
the latest networks presented for the object identification and recognition objectives. In this paper,
the Dense Net deep neural network is used to identify and recognize the events of yellow and red
cards, penalties and free kick as a basic architecture in videos related to football. The number and
size of Dense Net network blocks affect the number of trainable parameters as well as the network
accuracy. In this paper, it is aimed to reduce the number of trainable network parameters by
changing the basic architecture of the Dense Net deep neural network while maintaining the
accuracy. Therefore, it has been tried to propose an architecture for deep neural network by
examining the possible states for deploying the blocks with different sizes in the Dense Net network.
The evaluation results represent a significant reduction in the number of trainable parameters for
the deep neural network, while increasing the accuracy of proposed architecture to identify and
recognize the significant events in football.

Keywords: Event Detection, Yellow and Red Card Event, Penalty Event, Free Kick Event, Dense Deep
Neural Network, Deep Learning, Video Summary.



