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Abstract: In the game of cricket, assessing player performance has become critical for improving skills and
strategizing throughout matches. Traditional techniques of shot identification frequently rely on manual
observation or rudimentary algorithms, which can be time-consuming and subject to bias. This research
provides a better approach for automatic cricket shot recognition based on deep learning, specifically
Convolutional Neural Networks (CNNs). The suggested method is intended to classify cricket shots using
picture data taken during matches or training sessions. The CNN architecture is trained on a dataset containing
photos of various cricket shots, such as drives, cuts, pulls, hooks, and more. The procedure begins with data
collection, which involves gathering photos from various sources. Preprocessing techniques are applied to
standardize image sizes, enhance contrast, and remove noise, ensuring optimal input for the CNN model.

Overall, the suggested system provides a dependable and automated method for cricket shot recognition,
allowing coaches, analysts, and players to obtain useful insights into performance metrics and strategic trends,
hence improving cricket training and games.

Keywords: CNN (Convolutional Neural Network), Image Processing, Deep Learning, Computer vision.
1.Introduction

Cricket, one of the most popular sports worldwide, is primarily reliant on player technique and strategy.
Understanding and analyzing cricket shots is critical for coaches, players, and analysts seeking to enhance
performance and develop winning strategies. Traditional shot detection methods frequently use manual
annotation or simple algorithms, which can be time-consuming and subjective. In recent years, the introduction
of deep learning techniques, particularly Convolutional Neural Networks (CNNSs), has transformed the field of
image analysis, opening up new possibilities for automated shot identification in cricket.

This research gives a comprehensive investigation into the use of deep learning, primarily CNNs, for automatic
cricket shot recognition. By using the power of neural networks and plentiful visual data, we want to construct
a robust and accurate system capable of classifying diverse a variety of precisely timed cricket shots.

The use of deep learning in sports analytics has been made possible by the widespread availability of
annotated cricket datasets and high-resolution camera technology. Building on this foundation, our research
aims to close the gap between state-of-the-art Al algorithms. The data collection, preprocessing, model
architecture design, training, and evaluation are some of the important elements that make up the suggested
methodology. In order to provide a comprehensive solution that satisfies the exacting requirements of cricket
shot detection, a methodically investigate every facet.
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This study is important for reasons that go beyond sports analytics. The proposed system advance the field of
computer vision and deep learning applications by showcasing CNNs' effectiveness in cricket shot
identification. Our research could also have a significant impact on how cricket is played, taught, and
understood. It has practical consequences for cricket teaching, player development, and match analysis.

The image dataset is divided into training, validation, and test sets for the purpose of evaluating the model.
Performance is measured using metrics like accuracy, loss, and epoch. After that, a thoroughly trained model
is used for real-time shot detection and tuned using methods like model quantization or to maximize inference
speed Real-time feedback is provided by the system's integration into an intuitive user interface that overlays
detected shot information onto recorded or live video feeds. By gathering fresh data and user input, the model
may be continuously improved. This is because the model is retrained and improved over time, guaranteeing
its accuracy and robustness.

The subsequent sections cover the methodology, experiments, findings, and comments, providing an
explanation of the nuances of our suggested strategy and its consequences for the field of cricket and other
areas. The goal is to confirm the efficacy of deep learning in automating cricket shot recognition through
thorough experimentation and analysis, and to open up new avenues for future computer vision and sports
analytics research.

2.Literature Survey
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Proposed System:

CNNs (Convolutional Neural Networks) is used to design a cricket shot identification system requires a
methodical approach with the goal of precisely identifying different cricket shots from images. As per the
given image (fig:1 Architecture of System) Firstly, a large dataset of various cricket shots is gathered, with
each frame carefully with the appropriate shot. The individual frames from these images are extracted via
preprocessing and put into the CNN architecture. Several convolutional layers are usually found in CNN
architectures, which are then followed by pooling layers to extract hierarchical features from the input frames.
Using CNN models that have already been trained on massive picture datasets such as ImageNet, such as
VGG, or Inception, can be an effective way to use transfer learning. The cricket shot dataset is used to fine-
tune these models, which helps to adjust the learnt characteristics to the unique subtleties of cricket shots.

The Image dataset is divided into training, validation, and test sets as part of the training process. Using
optimization methods like gradient descent and backpropagation, the CNN is trained on the training set.
Performance is maximized by fine-tuning the hyperparameters. While evaluation on the test set offers an
objective judgment, validation on the validation set aids in keeping an eye on the model's generalization and
prevents overfitting. Initially, a large dataset of videos of cricket matches is gathered from multiple sources.
This dataset is well annotated and covers a variety of shot types, including drives, cuts, pulls, hooks, and
sweeps. Using programs like OpenCV, frames are taken from the films at a steady frame rate and divided into
sequences that correspond to distinct shots during the preprocessing stage. Rotation, scaling, and flipping are
examples of data augmentation techniques that are used to increase the diversity of the dataset and boost the
model's generalization capacity.

The CNN model, which is the system's central component, is made to extract spatial characteristics from the
frames. The cricket shot dataset can be used to refine a pre-trained CNN model to maximize its feature
extraction capabilities. By analyzing each frame separately, this CNN learns to recognize patterns and
characteristics that correspond to various cricket shots. In order to avoid overfitting, the model is trained using
label frame sequences, optimized using methods . The model is evaluated using metrics like accuracy, loss,
and epoch. For real-time detection, the model is optimized for inference speed and deployed in an environment
suitable for live video processing, possibly integrated into a user interface that overlays detected shot
information on the video feed. Continuous feedback and retraining with new data ensure the system remains
robust and accurate
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CNN Algorithm:

Convolutional Neural Network (ConvNet/CNN) is a deep learning algorithm that can take input images and
assign values (learn weight and bias) to various features/objects in the image. and having the ability to distin
guish one from the other. Convolutional

networks require much less prioritization than other classification algorithms. Although in the first method f
ilters are created manually, with sufficient training the convolutional network can learn the filter/features.
The architecture of convolutional networks is similar to the structure of connections between neurons in the
human brain and is inspired by the organization of the visual cortex. A single neuron responds to stimuli onl
y in a limited area of the visual field called the receptive field. The sum of these areas overlaps to cover the
entire field of view.

1.Input layer: The layer that provides input to the model. The number of neurons in this layer equals all the
features in our data (the number of pixels in the image).

2.Convolutional layer: This layer is used to extract features from the input data. It applies a set of learned
filters, called kernels, to the input image.

3.Pooling layer: This layer is periodically deployed in networks, its main function is to reduce the size of the
volume, make the calculation faster, reduce memory and prevent overfitting. The two types of tier pooling
are maximum pooling and average pooling.

4. Process output: The output of the latent process is then fed to a logistic function (such as sigmoid or
softmax) that transforms the output of each category into a function for each category.
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Fig (2): Architecture of System
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shot Cricket Shot Detection
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Fig (3): Data Flow of System

Methodology:

1. Data Collection
e Image Data: Collect a large dataset of cricket match image. Ensure the dataset includes various types

of cricket shots such as drives, cuts, pulls, hooks, and sweeps.
e Annotations: Label the image with the types of shots being played. This can be done manually or by
using existing annotated datasets if available.

2. Data Preprocessing
e Frame Extraction: Extract frames from the images at a consistent frame rate .

e Shot Segmentation: Segment the frames into sequences representing individual shots.
e Data Augmentation: Apply data augmentation techniques like rotation, scaling, and flipping to
increase the diversity of the dataset.

3. Model Design
e Convolutional Neural Networks (CNNs): Use CNNSs to extract spatial features from individual frames.

4. Training
¢ Input Representation: Represent each shot as a sequence of frames, with each frame being a matrix of
pixel values.
e Loss Function: Use a suitable loss function such as categorical cross-entropy if it's a classification
problem.

e Optimization: Use an optimizer like Adam or SGD to train the model.

5. Evaluation
e Metrics: Evaluate the model using metrics such as accuracy, precision, recall, and F1-score.

e Validation: Use a validation set to tune hyperparameters and prevent overfitting.

6. Implementation
¢ Real-time Detection: Implement the model in a system capable of real-time detection. This involves

optimizing the model for inference speed and deploying it in a suitable environment.
e User Interface: Design an interface to display detected shots, possibly overlaying information on live
video feeds.
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7. Post-processing
o Shot Classification: Classify detected shots into predefined categories.

e Feedback Loop: Continuously improve the model by collecting feedback and retraining with new data.

Results:

__ Cricket Shots Detection

3

MELLNE TYBOLMA
_CRLLIN VIROLIEA

Fig (4): Home Page
This is System Home page as per fig (4).

It represent the Graphical User Interface (GUI) which show the GIF (Graphic Interchange format) which
contain more than more frame. This page contains 3 buttons Registration button ,Login button, Exit Button.

Registration Form

Gender |
Age !
E=—— 3

Register

(a) (b)
Fig(5): Registration Page
This is Registration page as per Fig(5.a).Firstly the user has to click on Registration button and enter valid

information (name, email, password ,gender) according to validation of username and password as
uppercase ,special character, numeric values. After entered valid information user has to click on Register
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Button ,as per Validation the information is valid then message is display on screen “Account Created
Successfully”.

Cricket Shots Detection

LOGIN HERE
g R .
- LOGIN HERE Y

b

mJ

@l sername

8 Pavsword

(@) (b)
Fig (6): Login Page
This is Login Page as per Fig (6.a). After Registration user has to click on Login button and entered valid

username and password to Login in. The entered username and password is correct then message is display
on screen as per Fig(6.b) “Login Successfully”.

__ Cricket Shots Detection___

..
o B

‘ N"

___Cricket Shots Detection___

Fig(7) :Image Preprocessing using CNN

This image(7.a) represent CNN Model page which contains 4 buttons (Select image, Image preprocess, CNN
predication ,Exit) .As per Fig (7.b) firstly user has to select image from dataset (cricket shot image) and click
on image preprocess that converts original image into Gray scale as well as Binary Scale .
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__Cricket Shots Detection__ Cricket Shots Detection

Insge e
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(b)
Fig(8) :Cricket Shot Detection
As per Fig (8.a) After preprocessing the image into binary scale as well as Gray Scale conversion it extract

noise or irrelevant feature from image. Then user has to click on CNN-predication button it predict the shot
on the bases of batsmen position such as (drive ,pull, legglance -flick ,Coverage).

The Dataset Cricket shot image contain 2000 datasets For Training as well as Testing. Training starts at the

backend of the code and tesing has been done at the frontend of the code. Testing is completely depend on
training datasets. If training is done properly, then it detects the shot accurately while testing.

rsadel accuary

(@)

Fig (8.1): Accuracy of datasets

IJCRT2406166 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | b566


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 6 June 2024 | ISSN: 2320-2882

model accuracy

10 1 — train pewr= . ——— :
test .M. I
0.9 1

accuracy

o
v

0.4 1

0.3 1

4

0 250 500 750 1000 1250 1500 1750 2000
epoch

(b)
Fig (8.1): Accuracy of datasets

The fig:(8.1.a) represents accuracy of model between training and testing of 2000 datasets. It shows execution
time, loss, accuracy, val_loss and val_accuracy and it also represents training accuracy 100% .The Graph of
Model accuracy of training and testing has shown in fig:(8.2.b).

Future Scope:-

One potential Future direction is to improve the accuracy of detected shots with the ongoing trend of the
cricket matches like T20, various high risk shots are now being played. We plan to include these high risk
shots as well as digital camera which helps to detect cricket shot in live matches. The Future research is to
improve the accuracy and robustness of the system in challenging conditions. This could be achieved by
exploring advanced pre-processing techniques, such as contrast enhancement and image de- noising, or by
developing more sophisticated deep learning models.

Conclusion:-

In conclusion, cricket shot detection is a method used to identify and analyze different types of shots played
by a batsman in a cricket match. This technique utilizes advanced technology like deep learning and computer
vision to recognize various shot patterns from Image. Using deep learning for cricket shot detection is a game-
changer. It means computers can now recognize and understand the different types of shots players make in
cricket matches. This is not only exciting for fans but also incredibly useful for coaches and players. They can
use this technology to analyze the game better and improve their skills and strategies.
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