Checklist for Galaxy Classification Project

Here’s a comprehensive checklist for your Galaxy Classification Project:

1. Project Planning

* Define objectives: Clarify what you aim to achieve with the
classification (e.g., type classification, morphological analysis).

* Literature review: Study existing methodologies and tools used in
galaxy classification.

* Resource allocation: Identify necessary tools, software, and
personnel.

2. Data Collection

* Source identification: Determine the data sources (e.g., SDSS,
Hubble Space Telescope).

* Data acquisition: Download or request access to the galaxy images
and related metadata.

 Data storage: Set up a structured storage system for the raw data.

3. Data Preprocessing

* Data cleaning: Remove or correct any erroneous or missing data
points.
* Normalization: Standardize the image sizes and orientations.
* Augmentation: Apply techniques like rotation, flipping, and scaling to
increase the dataset size.
4. Feature Extraction

* Manual features: Identify key features manually, such as spiral arms,
bulges, and bars.

* Automated features: Use algorithms to extract features (e.g., edge
detection, texture analysis).

5. Model Selection

* Traditional methods: Consider algorithms like Support Vector
Machines (SVM) or K-Nearest Neighbors (KNN).

* Deep learning methods: Explore Convolutional Neural Networks
(CNNs) for automatic feature learning.



Hybrid models: Combine traditional and deep learning methods if
needed.

6. Model Training

Dataset splitting: Divide the data into training, validation, and test
sets.

Parameter tuning: Optimize the hyperparameters of your model.
Training: Train the model on the training set.

Validation: Validate the model on the validation set to adjust
parameters.

7. Model Evaluation

Performance metrics: Use metrics like accuracy, precision, recall, F1
score, and confusion matrix.

Cross-validation: Perform k-fold cross-validation for more robust
evaluation.

Error analysis: Analyze misclassifications to understand the model’s
weaknesses.

8. Model Deployment

Integration: Integrate the model into a user-friendly interface or
software.

Scalability: Ensure the system can handle large volumes of data.
Documentation: Create comprehensive documentation for users and
developers.

9. Results Interpretation

Visualization: Use tools to visualize the classification results (e.g.,
heat maps, t-SNE plots).

Comparison: Compare results with previous studies or benchmarks.
Insights: Derive scientific insights from the classification outcomes.

10. Reporting and Dissemination

Reports: Prepare detailed reports of the methodology, results, and
interpretations.

Publications: Write and submit papers to relevant scientific journals.
Presentations: Present findings at conferences and seminars.



11. Maintenance and Updates

* Regular updates: Continuously update the model with new data and

improved techniques.
* User feedback: Collect and incorporate feedback from users to

enhance the system.
* Performance monitoring: Regularly monitor the system'’s
performance and accuracy.

12. Ethical Considerations

* Data privacy: Ensure the privacy and ethical use of the data.
* Bias mitigation: Address any biases in the data or model to ensure
fair classification.



