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1. Introduction
This document outlines the rules, guidelines, and evaluation criteria for the Egyptian Air Quality Prediction Quantum Competition. The competition aims to challenge participants to leverage quantum computing to predict PM2.5 air quality levels in Egypt. The goal is to develop innovative models that demonstrate a quantum advantage over classical machine learning approaches.

2. General Rules and Regulations
2.1. Code of Conduct


All participants are expected to adhere to a professional and respectful code of conduct. This includes:
· Treating all fellow competitors, organizers, judges, and staff with respect.
· Refraining from any form of harassment, discrimination, or abusive language.
· Engaging in fair play and upholding the integrity of the competition. Any form of cheating or unethical behavior will result in immediate disqualification.
2.2. Eligibility
· The competition is open to all interested parties in quantum computing, AI, or environmental sciences.
· All participants must be registered with the competition and ASRT as per the team formation rules.
2.3. Intellectual Property Rights
· All intellectual property rights for the models and code developed during the competition remain with the participants.
· By submitting a solution, participants grant the organizing committee a non-exclusive, royalty-free license to evaluate and publicly display the submitted work for the purpose of the competition, including for promotional activities.
· Any publication or public disclosure of the submitted work (e.g., in a paper or presentation) must credit/acknowledge the Nile University’s Egyptian Air Quality Prediction Quantum Competition, 2025.

3. Competition Criteria
3.1. PM2.5 to AQI Conversion



The competition requires participants to convert predicted PM2.5 concentrations into an Air Quality Index (AQI) value. The AQI is a crucial metric for public health communication, simplifying complex pollution data into a single, understandable number.
· Formula: The AQI must be calculated using the following formula: 


Where: 
Cp = the measured PM2.5 concentration
BPh = the upper boundary of the concentration range (breakpoint) corresponding to the AQI level you are calculating
BPl = the lower boundary of the concentration range (breakpoint) corresponding to the AQI level you are calculating
Ih = the AQI value corresponding to BPh
Il = the AQI value corresponding to BPl.
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· Rounding: The final calculated AQI value must be rounded to the nearest integer.
· Classes: The AQI values will be categorized into 2 distinct classes (No_Risk (Good and Moderate), Risk (includes the remaining descriptions from the table above)
3.2. Prediction Task
Competitors must develop a model that Classifies the Risk and No_Risk indicators based on PM2.5 levels for the next three days on an hourly basis. 
3.3. Spatial Resolution
The predictions should align with the provided input dataset, which is based on satellite imagery with a spatial resolution of approximately 50km x 50km, for all tiles in Egypt (20×20). 

4. Submission Guidelines
· Submission Portal: All submissions must be made through the designated online portal. Details will be provided to registered teams.
· Phase 2 Submission: Submissions for Phase 2 must include:
· Source code of the quantum and classical models. The results for the quantum model should be reported for both noisy and not-noisy simulations. For the noisy simulation assume de-polarization noise model where p=0.02 for 2 qubit gates and p=0.0118 for 1 qubit gate. 
· A technical report detailing the model architecture, methodology, and simulation results with the comparison between both classical and quantum models is clearly emphasized. Quantum advantage over classical ML must also be fully elaborated. See evaluation metrics in Section 5.
· A brief video presentation (maximum 5 minutes) summarizing the key findings.





· Final Submission (Phase 3): Final submissions must include:
· The final, optimized source code.
· A comprehensive technical report (in PDF format) that includes:
· An executive summary.
· A detailed description of the quantum model and its comparison to the classical baseline.
· Full description of the physical quantum backend model that participant has implemented and deployed, (Number of qubits, Instance Name, …, etc.)
· Prepare your code to be tested and evaluated on the unseen dataset for both classical baseline and quantum model. See evaluation metrics in Section 5.
· A final presentation deck.
· Format: All code should be well-commented and submitted in a standard format (e.g., a zip file or a link to a Git repository). Reports should be in English. More specific regulations will be shared with the registered teams.

5. Evaluation Manual
The evaluation of submissions will focus on demonstrating a clear quantum advantage. The jury will assess models across several key metrics.
For any inquiry about the competition, contact the committee via egyairqp@nu.edu.eg 
5.1. Performance on Unseen Data for both phases






Models will be evaluated on their performance using a held-out, unseen dataset. The following metrics will be used to compare the performance of quantum models against classical machine learning baselines:
· Accuracy: The ratio of correctly predicted instances to the total number of instances.
· Precision: The proportion of positive identifications that were actually correct.
· Recall (Sensitivity): The proportion of actual positives that were identified correctly.
· F1-Score: The harmonic mean of precision and recall.
· Confusion Matrix: A table that visually summarizes the performance of a classification algorithm.
5.2. Training Time
The efficiency of the model training process is a key evaluation factor. The jury will consider:
· Training Time: The total time required to train the model.
· Model Complexity: The number of parameters, gate counts, or other relevant metrics that indicate the complexity of the model. A simpler, more efficient quantum model is preferred.
5.3. Quantum Advantage & Availability
A core objective is to showcase the practical applicability of quantum solutions. To this end, participants must demonstrate that their model can be deployed over a physical Quantum Processing Unit (QPU) with at least 127 qubits. Submissions must include documentation or evidence supporting this claim, such as code compatibility or a clear explanation of how the model scales.






6. Competition Timeline
The competition is structured into distinct phases with clear deadlines.
· August 13, 2025: Start of Phase 2: Simulation. Participants begin developing and testing their quantum models in a simulated environment.
· August 27, 2025: Submission deadline for Phase 2.
· August 31, 2025: Start of Phase 3: Physical Processor. Teams will be granted access or guidance on how to run their models on a physical QPU.
· September 10, 2025: Final submission deadline for all models and documentation.
· September 14, 2025: Final Ceremony and announcement of winners.

7. Team Formation
· Teams must consist of 3 to 5 members.
· All team members must be eligible participants as per the competition's main page (All interested parties from Egypt).
· Team registration must be confirmed with the Academy of Scientific Research and Technology (ASRT).

8. Dataset Description
The dataset will be provided to registered participants and will contain historical satellite data relevant to PM2.5 levels. Specific details about the dataset structure, features, and size will be made available at the start of the competition.

9. Disqualification
· Any violation of the Code of Conduct will lead to immediate disqualification.
· Plagiarism or the use of pre-existing work without proper citation is strictly prohibited and will result in disqualification.
· Failure to meet any of the submission requirements or deadlines may result in a penalty or disqualification.
· The decisions of the organizing committee and the jury are final.
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