Location Estimation Dataset Information Sheet
GENERAL INFORMATION
Title of Dataset
Location Estimation for Supporting Adaptive Beamforming
Author Information
Names:  Jaspreet Kaur, Kang Tan, Arslan Shafique, Olaoluwa R. Popoola, Muhammad Ali Imran, Qammer H. Abbasi, and Hasan T. Abbas
Institution: University of Glasgow
Address: James Watt School of Engineering, College of Science and Engineering, University of Glasgow, Glasgow, G12 8QQ 
Emails:
Hasan.Abbas@glasgow.ac.uk 
Date of data collection:
The data was collected in October 2022 – February 2023.
Geographic location of data collection:
Simulation-based dataset (ray-tracing simulations representing urban and campus environments).
No real-world human subject data was collected, James Watt South Building, Glasgow, G12 8QQ, United Kingdom 
Information about funding sources that supported the collection of the data: 
PhD research conducted at the University of Glasgow.
SHARING/ACCESS INFORMATION
Licenses/restrictions placed on the data: 
Creative Commons Attribution (CC-BY)
Links to other publicly accessible locations of the data: 
NA
Was data derived from another source?
No 
Recommended citation for this dataset: Kaur, J., Tan, K., Shafique, A., Popoola, O. R., Imran, M. A., Abbasi, Q. H., & Abbas, H. T. (2025). Location estimation for supporting adaptive beamforming. Ad Hoc Networks, 170, 103765.
DATA & FILE OVERVIEW
Details of Data Folders and Files:
Version: 1.0
Release Date: Immediate
Dataset Description
The dataset contains ray-tracing simulation outputs and processed feature sets used for machine learning-based location estimation to support adaptive beamforming.
The dataset includes:
· Angle of Arrival (AoA)
· Time of Arrival (ToA)
· Direction of Departure (DoD)
· Received Signal Strength (RSS)
· Extracted Multipath Components (MPCs)
· Training and testing feature sets
· Location labels
· Model performance metrics (e.g., RMSE)
Both Line-of-Sight (LoS) and Non-Line-of-Sight (NLoS) propagation conditions are included.
Folder Structure and Content
The dataset is organised under the main directory:
Location_Estimation_Dataset
It contains the following subdirectories:
1. MPCs_raw_data
This folder contains ray-tracing output files in .p2m format representing:
· Direction of Arrival (DOA)
· Direction of Departure (DOD)
· Time of Arrival (TOA)
· Multiple frequency bands (0.9 GHz to 73 GHz)
· Line-of-Sight (LOS) and Non-Line-of-Sight (NLOS) scenarios
These files represent the raw multipath component (MPC) data extracted from the ray-tracing simulations.
2. OpenSpace_Data
This folder contains processed feature sets and evaluation outputs for the open-space scenario.
It includes:
· Training feature matrices (.mat)
· Testing feature matrices (.mat)
· Ground-truth location labels (.mat)
· Error metrics (.mat)
· Root Mean Square Error (RMSE) results (.mat)
These files were used for supervised machine learning model training and performance evaluation.
3. UoG_Route_Data
This folder contains processed data corresponding to the University of Glasgow route scenario.
It includes:
· Route coordinate data (.txt)
· Feature matrices and evaluation outputs (.mat)
4. Scripts
This folder contains essential MATLAB scripts required to:
· Extract features from raw simulation outputs
· Train the neural network model
· Evaluate prediction accuracy
· Compute RMSE
5. README
This file provides detailed documentation on:
· Dataset structure
· Processing methodology
· Training/testing partition
· Reproducibility instructions
Data Format Description
Raw Data (.p2m files)
Contain ray-tracing outputs for:
· Multiple frequency bands (0.9 GHz – 73 GHz)
· LOS and NLOS scenarios
· DOA, DOD, TOA channel parameters
Processed Data (.mat files)
Contain:
· Feature matrices (training and testing)
· Corresponding ground-truth location labels
· Error metrics
· RMSE results
· Model outputs
METHODOLOGICAL INFORMATION
Description of Data Generation Method
The dataset was generated using ray-tracing simulations to model realistic wireless propagation environments.
The simulation framework extracted:
· Multipath components (MPCs)
· Channel propagation delays
· Angular information (AoA, DoD)
· Signal strength information
The extracted channel features were processed and structured into machine learning-ready feature matrices for supervised learning-based location estimation.
Data Processing
Processing steps included:
· Extraction of propagation parameters from raw simulation outputs
· Feature normalisation
· Partitioning into training and testing datasets
· Performance evaluation using regression-based neural network models
MATLAB was used for data processing and model evaluation.
Software Requirements
· MATLAB (R2022 or later recommended)
CONTRIBUTION AND USAGE
This dataset is intended for research purposes to:
· Support reproducibility of the published work
· Enable comparison of machine learning approaches for location estimation
· Facilitate further research in adaptive beamforming and intelligent wireless systems
Contact for Queries
Dr. Hasan T. Abbas
James Watt School of Engineering
University of Glasgow
Hasan.Abbas@glasgow.ac.uk

