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Abhishek Pawar 
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1 Introduction 
 

An implementation of Valorant pre-match betting advisory system using machine learning. 

this configuration manual includes system configuration, Data collection, Library package 

used, data merging and pre-processing. synthetic data generation, modeling. evaluation and 

comparing, deployment and user interface. 

 

2 System Configuration 
 

The project was performed on the local system, hardware, and software as mention in figure 

1 and figure 2 

2.1 Hardware and software requirement’s  

 

Figure 1: Hardware and software specification 
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2.2 Software used 

 

Figure 2: Jupyter notebook and python version 

2.2.1 Jupyter Notebook Installation 

 

1. Drag the cursor on the given link that will redirect to the download page of Anaconda. download the 

latest version. 

 

https://www.anaconda.com/download/ 

 

2. Install Anaconda on the desktop or else use Google Collabs. Once the installation has been completed 

the screen appears in the web browser. 

 

 

Figure 3: Jupyter Notebook on the local server localhost:8888/tree 

 

 

3 Data collection 
 

Valorant Champion Tour 2021-2024 Data contains the last four years' data which includes 

player, map, team, agents and IDs. To download this dataset, click on the given link that will 

redirect to the Kaggle page. download the CSV file of the dataset 

 

https://www.kaggle.com/datasets/ryanluong1/valorant-champion-tour-2021-2023-data 
 

https://www.anaconda.com/download/
https://www.kaggle.com/datasets/ryanluong1/valorant-champion-tour-2021-2023-data
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Figure 4: Kaggle dataset using project 

 

4 Project Directory 
 

 

Figure 5 :  project directory 

5 Library Package Requirement 
 

Important libraries must be imported before running any cells. if packages have never been 

installed use pip install "library name" in CMD or in jupyter cell. Figure 5 and figure 6  are 

libraries using data preparation and modeling. 
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Figure 6: library used in data preparation 

 

Figure 7: library used in modeling and deployment 

 

6 Data Merging, Preprocessing, and Synthetic Data 

Generation 
 

Data merging is a crucial part of this project because was segregated into different CSV files. 

so in this step, we will merge various data to form four import datasets which is 

player_level_data, map performance and team data, synthetic_odd_data, and match_data for 

merging datasets we use Pandas and NumPy. Once data is merged next is data preprocessing 

in this step data get cleaned removing missing values, duplicates, and nulls after that let's start 

with data is not perfect for modeling so in this project, synthetic data generation techniques 

were to tackle the issues like biased data, lack of data and imbalanced data  

6.1 Player_level_data 

We start off by getting the code to bring in all the required CSV files and merge the data 

together using Player IDs and Team IDs into a single dataset called player_level_data. Then, 

data preprocessing is done to remove rows with missing values, duplicates etc. Then, we 

store the cleaned dataset on a local device. Refer figures 7 and 8 . 
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Figure 8: data merging player level data code. 

 

 

Figure 9: Data merging player level data 

 

Now will start with synthetic data generation using CTGAN. The metrics: kills, deaths, 

assists, ACS, and headshots percentage were merged as it was relative; higher kills contribute 

to a higher ACS value. Refer figure 9. 
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Figure 10: CTGAN applied on player-level data 

After the data is successfully generated, it is stored in a CSV file 

nsanew/player_level_data_main_syn.csv. 

 

6.2 Map Performance And Team Data 

It imports and cleans datasets related to map performance, team stats and pick rates, 

standardizing column names and converting percentages to floats. After this, it merges these 

datasets on keys such as "Tournament" and "Map", and creates a single, cleaned dataset that 

is stored locally new/map_performance_team_data.csv for further analysis. No synthetic data 

is generate in this step.  As mentioned in the figure 10 and 11. 
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Figure 11: Map Performance And Team Data code 
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Figure 12: Map Performance and Team Data output 

6.3 Synthetic Data Generation  
 

The code begins by loading all necessary CSVs specifying both tournament match details and 

team ID. Implied probabilities for each team are generated using Gaussian Mixture Models 

(GMM) and simulated odds are calculated by applying random adjustments. Entries in the 

dataset and the cleaned dataset are duplicated removed, and saved for analysis. As mentioned 

in the figure 12 and 13.  

 

 

Figure 13: Synthetic Data Generation using GMM 
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Figure 14: Synthetic Data Generation using GMM Output 

6.4 Match Data Using RF 
 

First it imports required libraries and datasets to begin the code with tournament match 

details and synthetic odds. We have merged these datasets on Match ID derived a Simulated 

Winner column based on simulated odds and prepared the data for modeling by selecting 

features relevant to modeling and converting target labels to binary. The data is used to train 

the Random Forest Classifier that predicts wins. Files is stored locally at 

new/match_data.csv. Refer to figures 14 and 15 

 

 

Figure 15: Generate winning using random forest 

 

 

 



10 
 

 

 

Figure 16: Merge generated synthetic data and output 

 

All merging, preprocessing, and synthetic data creation files generated are moved to the 

valo1 folder in the project directory as well as additional CSV files like team_id, player_id, 

and tournaments stages matches games IDs. 

 

7 Uploading All The Datasets In MongoDB 
 

uploading all the datasets in MongoDB from the valo1 folder.  use 

"mongodb://localhost:27017/" to connect with mongo server. Once the connection is 

established files are moved to the valorant database, in the valo1 collection. Refer figure 16 

and 17. 

 

Figure 17: Code to fetch file and insert into MongoDB 
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Figure 18: file successfull uploaded into database 

8 Fetching data from MongoDB 
 

Now data is uploaded successfully into the database it is time to fetch data from the database for further 

execution. Refer figure 18. 

 

 

Figure 19: Fetching data from MongoDB 
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Figure 20: To check data is not bias or imbalance 

 

9 SUPERDATASET 

 

Figure 21: SUPERDATASET 
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The data is combine and aggregated to create a superdataaset using match data, player stats, map, and simulated 

odds. Combine using player IDs, match IDs, and team IDs. And then save it in a new database named main_db 

and collection name superdataset1. Refer figure 20 and 21. 

 

Figure 22: Superdataset move to MongoDB 

10 Modeling 
 

Firstly, connect to the new database name superdataset1 then fetch data. Drop MongoDB's default `_id` column 

if present then Relevant columns for features and targets are selected and displayed data frame.  Refer figure 22. 

 

 

Figure 23: Modeling connection and feature selection 

 

 

Labelencoder is used to convert map names into numerical refer figure 23. 
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Figure 24 Labelencoder 

 

 

Figure 25: Splitting data training and test and using standard scaler 

 

Superdataset is split into train and test 80:20 ratio also used standard scaler for reference figure 24. 

 

 

 

11 Model pipeline 
 

Model pipeline is created using This script either evaluates a machine learning model's performance by using 

accuracy, F1 score, ROC AUC, precision, and recall or it visualizes a confusion matrix. Refer figure 25. 
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Figure 26: Model pipeline evaluation. 

 

Multiple machine models were implemented such as Logistic Regression, Random Forest and 

Gradient Boosting, Bagging, AdaBoost, Recurrent Neural Network and hybrid model, etc., 

and evaluated using accuracy, f1, precision, and recall refer to figures 26 and 27. 

 

 

Figure 27 machine learning model 
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Figure 28 Evaluation 

Create a histogram for model comparison refer figure 28  

 

 

Figure 29 Model comparison histogram 

 

XGBOOST performs very well out of all models also model is fast and can handle big data. The XGBOOST is 

the best model to deploy.   

12 Save final model 
 

This scripts connects to a MongoDB databases to fetch a dataset, preprocess the dataset by encoding categorical 

feature and scaling numerical values, trains an xgboost model, and save the trained model, and label encoder 

and scaler to MongoDB for later use. Refer image 29 
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Figure 30: Train and store xgboost model in MongoDB 

13 Deploy final model 
 

The code then from the MongoDB loads the XGBoost model, the label encoder, and the scaler by deserializing 

them. That’s why it defines the calculate_odds_and_earnings function that transforms probability into 

bookmaker odds, takes operating margin into consideration, and calculates potential earnings depending on the 

bet size. This makes a certain their betting calculations are precise. Refer to figure 30. 
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Figure 31: Fetching model from MongoDB and defines calculate_odds_and_earnings 

 

The predict_match_outcome function calculates match probability using the XGBoost model, checks validation 

and fetches team stats. data gets processed and predicts the probability of winning, odds, and earnings. Refer to 

figure 32 and 33. 
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Figure 32 : Predict_match_outcome using XGB 
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Figure 33: deployment prediction 

 

14 USER INTERFACE 
 

• Firstly, install streamlit  for that use the command prompt and enter ‘ pip install streamlit ‘  

 

 
 

• After Streamlit is successfully installed check version 

 
• If a check occurs reinstall  

 

Figure 34 shows the script for the user interface created using Streamlit. 
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Figure 34: Streamlit script for model deployment 

 

To run the project deployment using Streamlit enter the command in the command prompt firstly open the 

project directory using the “cd” command and then type the command  “streamlit run app.py” to run the 

application. Refer to figure 35. 

 

 

 

 

Figure 35: Command to run application using streamlit 

 

 

 

Then select team A and team B, select map and enter the amount you want to bet and press predict. Refer to 

figure 36. 
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Figure 36: Valorant pre match betting advisory system UI 

 

Figure 37: Final prediction 

After pressing "Predict" the model predicts and calculates the winning probability for each team, simulates odd 

with margin and shows the earnings possibilities. it also displays graphics of winning probability. Refer to 

figure 37. 

Provides a framework and the techniques can be applied to other popular esports games like 

CSGO and League of Legends to make the system more relevant. 
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