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1 Specifications of Hardware 
 

 

 

Hereby, the total hardware specifications for the study conducted to predict the PM2.5 air 
quality. The computer is equipped with a n  Intel Core i5 of the 11th Generation, 8GB 
RAM, and Windows 11 Home as the operating system. The configuration of this hardware 
allows training of deep learning models due to its computational power. 
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Specification of software 
 

 

 
 
 

 

Software Version 

Operting System Windows 11 Home 

Python 3.11.5 

Anaconda Installed 

Deep Learning  

TensorFlow 2.19.0 

Py-Torch 2.7.1+cpu 

Keras 3.9.2 

Data Science  

NumPy 1.26.4 

Pandas 1.5.3 

Matplotlib 3.7.2 

Seaborn 0.12.2 

Scikit-learn 1.6.1 

XG-Boost 3.0.0 

Deep Learning Tools  

Keras-Tuner 1.4.8 

Tensor-Board 2.19.0 

NLP Libraries  

NLTK 3.8.1 

Transformers 4.32.1 

Gensim 4.3.0 

System Tools  

Git 2.40.1 

Node.js 18.12.1 

Total Packages 550 

 

 

 

 
The table above shows the collection of software versions and packages that were installed 
for the project development. The environment includes Python 3.11.5 with TensorFlow 2.19.0 
and Keras 3.9.2 as the main deep learning frameworks. In total, 550 packages were installed 
to handle tasks related to data processing and visualization in addition to model training. 
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Libraries Import 
 

 

 
 

 

 

 

 

 
This is a list of all the essential libraries imported at the start of the project with proper 
configuration. Among the imports are NumPy and Pandas for data manipulation while 
TensorFlow and Keras are for deep learning with Scikit-learn for preprocessing and evaluation. 
The random seed is set to 42 to ensure that there is no discrepancy in the results obtained 
from all experiments. 
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Project Structure 
 

 

 

 

 
The complete project directory organization and file structure throughout the study are 
presented. The structure incorporates distinct folders for raw data, processed data, saved 
models, and visualization results. This organized method not only ensures easy navigation but 
also keeps a clear distinction among various project components. 

 

5 Configuration Parameters 

 

Here are the feature configuration parameters and global settings for model training. 
The configuration consists of random seed = 42, sequence length =24. 
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The study uses 24-hour data with a batch size of 32 and an epoch duration of 30. The study uses 
temperature and humidity and wind speed and pollutant concentrations which include CO and 
NO2 and O3 and SO2 as feature columns while PM10 was excluded through VIF analysis. 

6 API  Configuration 
 

 
 

 

The API documentation that was used for collecting air quality data from three cities is 
shown here also a link to the website provided below. Historical air pollution data, 
including PM2.5, PM10, and various pollutant gas concentrations provided by this API. 
This source of real-time data enables the monitoring and prediction of air pollution levels 
continuously. 

 
(Link to the website-Weather API - OpenWeatherMap) 

https://openweathermap.org/api

