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Abstract—Cricket is a popular highest fan following game
in the world. Cricket play is a team play each player has his
own skill to support his team. Assessment of player quality
traditionally depended over coach observations, historical
statistics and subjective evaluation. There is a bias of
inconsistency exist in traditional validations. Sports Analytics
is a new dimensional approach provides computer system
analysis to comprehensive cricket player assessment. The novel
knowledge learning techniques incorporated with several
statistical measures and algorithms which perform
classification, scoring, predicting and trend analysis. Potential
application of machine learning techniques assists coaches,
selectors and stakeholders to make better decision making in
choosing the players towards win rate optimality.
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I. INTRODUCTION

The application of Machine Learning algorithms conduct
data analysis in various knowledge dimensions [5]. Sports
data analytics is becoming an interest to study the player
statistics in knowledge features extraction perspective [7].
With increased application of IoT devices in modern cricket
playgrounds multivariate data extraction is possible [9]. The
digital computers interlaced with smart sensors providing
precision enriched data collection with accuracy [3]. Multi
dimensional data modeling allow large-scale features
analyzed for complex relationships understanding [11]. The
modern ML algorithms used to predict match outcomes,
player rating and performance [1]. Some of the major
factors like batting, bowling, fielding efficiency based on
situational performance [12]. Predicting the player
performance in upcoming games made possible with
machine learning algorithms like Random Forest, Gradient
Boost, SVM and KNN [2]. A Deep Player Performance
Index (DPPI) proposed as performance metric to identify the
player strengths and role in team for effective game play
[10]. Deep learning techniques like CNN, GRU and GAN
are widely accepted for image processing based knowledge
extraction to dynamically identify the batsmen strike rate
and pressure conditions influencing boundary shots [4].
Using Gradient algorithms with loss functions over CNN
layers to study live cricket player strategies and game play
skills. The positioning of players in a match can be
predicted towards optimal match win rate identified by
probabilistic learning algorithms. Neural networks or
multilayer perceptron are the fundamental ranking models
[15][16].

In this paper Section II describes machine learning algorithms
application. Section III showcases the proposed

model layout and description of each module role in player
rating. Section IV reveals the methodology of evaluation on
data for knowledge patterns.

II. MACHINE LEARNING ALGORITHMS

In this, a wide range of efficient approaches are included
for detecting the diabetes mellitus with high accuracy and
performance metrics.

A. Logistic Regression (LR)

A statistical binary categorization method for predicting
the probability of target variable using a logistic function [9].
It is used to predict the categorical dependent variable and a
set of independent variables [9]. The probabilistic values lie
between 0 and 1 [9]. It takes numerical values as input and
gives binary value [9].

B. K-Nearest Neighbors (KNN)

A Data points are classified using a non-parametric
approach that takes majority class of close neighbors[10]. To
place new data into related category by comparing it with
current data [10]. It uses Euclidean distance to classify [10].

Euclidean distance is given by
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C. Support Vector Machine (SVM)

An algorithm that builds hyperplanes to separate the
classes [11].It improves accuracy of classification by rising the
range of classes through support vectors [11]. Kernel
functions are used for non-linear separations [11].

D. Decision Tree (DT)

A tree-structured algorithm that splits data based on feature
importance by calculating the entropy for -effective
classification tasks [12].The branches connecting nodes of data
are used to determine the estimates [12].

Entropy of Data is given by
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E. Random Forest (RF)

An approach that creates many choice trees and classify
the data according to Aggregates of predictions [13]. It is
robust to overfitting and provides high accuracy[13].

F. Gradient Boosting Machine (GBM)

A sequential boosting technique that optimizes the model
by minimizing a loss function [14]. It is effective for
handling complex datasets [14]. It is improving DTs by
including poor learners gradually to form a strong prediction
model [14]. It can deal a variety of data types and give robust
predictions with excellent performance [14].

G. XGBoost

It is said to be an advanced form of gradient boosting that
utilises regularization and parallel processing for better
performance and efficiency [15].

H. Clustering

Clustering is an unsupervised learning technique which
groups similar data points into clusters based on some
similarity measures. Clusters are categorized as Hard and
Soft clusters. Hard clustering strictly binds each data point to
exactly one cluster widely accepted for segmentation tasks.
Soft Clustering on other hand assigns each data point to
multiple clusters depending on probability degree of
membership useful for fuzzy classifications and overlapped
boundaries.

L Outlier Analysis

Outlier Analysis explore the significantly distinct data
points that deviates from distribution anomaly. In our work
collective outliers, contextual outliers and global outliers
helps to identify player discrepancies during normal game
play. Detects exceptional performances by players. Analyze
player suitability to match during risk transitions.

cross validation and
optimal performance.

Each algorithm undergoes
hyperparameter to get
metrics provide the analysis of model
This Systematic approach helps in the
choosing of best-Performing algorithm for prediction.

tuning
Evaluation
performance.

III. PROPOSED MODEL
Figure 1 shows the proposed model for cricket player
skill assessment and rating using machine learning
algorithms.
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Fig. 1. Flowchart of Player Skill Assessment Model.

The model is a collection of phased process to evaluate
player skill assessment using variety of machine learning
techniques.

A. ETL Process

In ETL process a staged transformation takes place to
raw cricket data into clean, structured, feature-rich data that
can be used for training ML models such as Random Forest,
XG-Boost, Regression, Clustering, or Rating Algorithms.

B. Knowledge Learners

In this stage various machine learning algorithms are
applied over training data which is prepared using cross
validation process for model building. Several interesting
measures are identified to estimate skill rates and player
behavior assessment during matches.

C. Assessment patterns

For both batsman and bowler performance analysis
summaries are generated. Batsman strike rate and economy
based on skill sets applied over regression models for variation
estimates. Classification of players using different contexts
can be done.

IV. METHODOLOGY

In this work we collected wide variety of data for cricket
player skill set prediction. The player’s performance, roles
and historical data with features like batting, bowling,
fielding, wicket keeping and all rounder abilities considered
in skill evaluation by learning models.

Cricket player dataset from Kaggle related to T20 cricket
statistics. This includes 1260 instances with 12 features
among which 5 considered as features and 1 target column.
Which identifies batsmen clustering and factor analysis. Where
4 features are used with 1 target column for bowler skill
predictions.

The below table shows the vivid MI techniques applied for
knowledge pattern identifications over cricket player data.

TABLE 1: ML techniquesin player assessment
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ML Technique

Linear Regression

Application

Batting Skill Assessment
Bowling Assessment

Wickets Variance

Pitch difficulty assessment

SR Assessment

Consistency

Predicting batsman future score
Predicting Bowler wickets
Predicting player performance

Logistic Regression

XG-Boost Batsmen Performance
Innings Performance
Wicket probability
Pressure Indexes
Match Impact Factors

Economy

Random Forest Categorizing Bowlers
Domestic Performance
SR rating
Classification

Pitch Resistance

Bowler Inconsistencies
Game changing events
Discovering new talent

Outlier Analysis

True and false events
Triggering zones

V. RESULTS AND DISCUSSIONS

Fig. 2 evaluates the batsman strike rate and consistency of
runs for the future matches. Bowler consistency prediction
finds the overall skill rate probability in future matches.
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Fig. 2. Batsman, Bowler performance prediction

Fig. 3 shows the result analysis of batsman pressure rate
during game play influencing his strike rate. This
visualization shows the precision scale of variation or peak
stages of pressure application by batsman at specific time
stamps.

Prussure Man for Datumen Strike Rate

Fig. 3. Pressure Vs Strike rate density mapping
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In fig. 4 a heatmap visualization of ball landing positions
are analyzed to identify wicket taking probaility zones. A
heatmap used to identify high and weak performance zones
with relationship strengths among variables. We can find
correlation rate among datapoints in distribution.alues refers
to the values that are not available.

Cricket Ball Landing Heatmagp

Length of Mok (yands)

Fig. 4. HeatMap for Ball landing positions on pitch in T20

The PCA offers dimensionality reduction and transforms
many correlated variables into small data components. The
major components considered in our analysis are Batting
Component, Bowling Control Component, Match-Impact
Component and Consistency component. each component
can be aligned to an axis in PCA for distribution of data
assessment. Mainly PCA  supports player ranking,
Clustering, Role classification and variance estimation.

Bating

Flelding

Fig. 5. PCA of Cricket Player roles in T20 matches.

The PCA(Principle Component Analysis) reduces the high
dimensional data into smaller sets of uncorrelated subsets.
In this work we applied on T20 players roles in matches to
investigate the denisty of players skills during gameplay like
fielding rate, bowling rate and bating rate. The figure 5
represents the variance in player roles over certain time
periods. This analysis identify the time series oriented key
roles played by players with the rate. The fielding and
bowling distributions identifies the rate of boundaries done
by players during a match. Also the directions of major
boundary placements.

The application of clustering over batsman performance
gives a clear picture of over based performance and match
based performance groups of players having similar skill
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sets. Fig. 6 shows the T20 batsman performance based
clustering based on run score per over ratio metric.
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Fig. 6. Clustering of T20 match batsman performance
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Fig. 7. Clustering of T20 match batsman performance

The clustering is a unsupervised learning technique which
enables to group players based on some statisticcal metrics.
In this work batting features are clustered over various
batsman during T20 match. Based on strike rate and
economy rate we can group batsman having similar skills
playing in different teams. This knowledge helps to identify
the clone skill players among T20 cricket teams. Figures 6
& 7 depicts the batsman groups having similarity among strike
rate and economy rate. This provides coaches to identify best
batsmen in a match.

The Linear regression applied over player match statistics
shown in Fig. 8 gives an insight into batsman performance
in facing balls in an over. The R? explains the variance in
distribution xtremely useful to prediction of success, also
useful to compare multiple models and underfitting
conditions. On the other hand Logistic regression can be
applied over batsman dynamics considering more precission
scaled values to identify scientifc precision predictions.
Some of the uses like wind and ball speed effects over strike
rate. Bowler momentum impact over ball landing position.
Parabolic projection to boundary placement accuracy. Also
helpful to predict pitch reports and players power play
performance. We can apply decision tree regression model
for handling non linear data relationships.
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Fig. 8. Linear Regression for Runs Prediction.

The Linear regression applied over player match statistics
shown in Fig. 9 gives an insight into batsman performance
in facing balls in an over. The R? explains the variance in
distribution xtremely useful to prediction of success, also
useful to compare multiple models and underfitting
conditions.

VI. CONCLUSION AND FUTURE SCOPE

The proposed machine learning model for cricket player
skill assessment. By leveraging algorithms like Linear
Regression, PCA, Clustering, XG-Boost, Classification and
Outlier Analysis over player metrics overcomes the
drawbacks of traditional methods. The feature engineering
with normalized data provide robust and accurate predictions
for player skills. The approach helps players performance as
well as coach selection criteria optimization. Cricket data
needs richer data analytics for improved decision making
system. The fusion of Al algorithms to generate the new
knowledge from training data analysis is under research.
Supporting Video analytics and computer vision in future our
work to be carried out for better solutions for optimal player
assessment.
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