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Transformer Based Modeling for Nutrient Content 

Prediction Using Ensemble Regression 

Approaches 

 
Anjali Yenugula 

Student ID: x23266431 

 

1. Introduction 

This configuration manual supports the implementation of a hybrid machine learning 

systemdeveloped for predicting key nutritional values including energy, protein, and fat 

from structured food composition data. 

 

The manual intends to help users set up and operate the entire pipeline clearly and step bys 

tep. It includes: 
 

 

● Dataset preparation and preprocessing 

● Model setting and parameter tuning 

● Execution of training and evaluation workflows 

● Output formats and interpretation of the results 

 

2. System Infrastructure Prerequisites 
Platform Compatibility 

 

● Primary Support: Windows 10 or 11, ideally, with maximum compatibility of 

libraries and tools. 

● Alternative: Ubuntu 20.04 LTS or above for the ones who prefer open source/server 

side configurations. 

 

Processing Core Framework 

 

● Baselevel Capability: Multi core CPU architecture (e.g., Intel Core i5 / AMD Ryzen 5 

or newer). 

● Memory Throughput: Quad-core and above for speeding up model training and 

feature-processing 

 

 

System Memory Allocation 

 

● Minimum Functional Capacity: 16 GB RAM for running most models and testing 

● Enhanced Operational Performance: 2 GB or higher for handling large set of data 

and for parallel testing 

 

Storage Buffering 

 

● Available Disk Space: 15 to 20 GB free storage to accommodate: 
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▪ Raw and preprocessed datasets 

▪ Model artifacts and embeddings 

▪ Visualization outputs and evaluation logs 

▪ Required package libraries and dependencies 

 

3. Software Environment Configuration 

Programming Language 

● Python version : 3.11.7 

Core Analytical Toolkits 

These foundational libraries support data ingestion, statistical analysis, and visualization: 

 

● pandas – for handling structured tabular data and transformations 

● numpy – for performing the array operations and mathematical functions 

● matplotlib / seaborn – for creating visual insights and feature correlations 

● plotly (optional) – for visualizations suitable for dashboards which are dynamic 

● scikit-learn – for preprocessing routines, baseline regressors, evaluation metrics, and 

model validation utilities 

 

Neural Processing Libraries 

For implementing attention based embedding and ensemble pipelines: 

 

● PyTorch– core framework for building, training the TabTransformer architecture 

 

Training and Optimization Modules 

Modular components that assist with efficient data loading, scaling, and model tuning: 

 

● DataLoader, TensorDataset – to manage data batching for model training 

● StandardScaler – for feature normalization before model input 

 

Development Workspaces 

The system can be implemented and experimented with using any of the following: 

 

● Jupyter Notebook – intuitive for testing, visual tracking, and iterative design 

 

Environment Isolation Tools 

To ensure reproducibility and reduce dependency conflicts: 

 

● conda – preferred for managing isolated environments with deep learning stack 

compatibility 

 

4. Dataset Details 

Dataset link : https://www.kaggle.com/datasets/thedevastator/the-nutritional-content-of-food- 

a-comprehensive 

https://www.kaggle.com/datasets/thedevastator/the-nutritional-content-of-food-a-comprehensive
https://www.kaggle.com/datasets/thedevastator/the-nutritional-content-of-food-a-comprehensive
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● Structured food nutrient dataset (ABBREV.csv) with 50+ attributes per item 

● Column renaming, typo correction, and duplicate removal for consistency 

● Features with >40% missing values dropped; rest imputed (median/mode) 

● Redundant and non-informative columns excluded 

● Derived food categories, visualizations, and cleaned data used for modeling and 

embeddings 

 

 

5. Model Configuration 

● Support Vector Regressor (SVR), 

● K-Nearest Neighbors Regressor (KNN) 

● Random Forest Regressor 

 

 

 

 

TabTransformer + LightGBM (Hybrid Model) 
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TabTransformer + Random Forest (Hybrid Model) 

 

 

6. Evaluation and Results 
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https://docs.python.org/3/
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https://www.tensorflow.org/api_docs/python/tf/keras
https://lightgbm.readthedocs.io/en/latest/
https://xgboost.readthedocs.io/en/stable/
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● Plotly for Python: https://plotly.com/python/ 

 

Development & Experimentation 

 

● Jupyter Notebook: https://jupyter.org/documentation 

https://plotly.com/python/
https://jupyter.org/documentation

