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SETUP/CONFIGURATION 
Section 1: Requirements 
Google Colab: Used for executing Python code via browser. 
Runtime Type: Python 3 
Hardware Accelerator: L4 GPU 
 
Supporting Tools: Google Drive 
Deep Learning Frameworks: ultralytics (YOLOv8), TensorFlow/Keras 
Libraries for Data Handling & Visualization:  Pandas, Numpy, Matplotlib, Yaml, cv2 (OpenCV), Glob, os & 
shutil 
 
Section 2: Dataset Collection 
1. Download the Waste Image Dataset from Kaggle – 

https://www.kaggle.com/datasets/ahnaftahmeed/trash-detection-image-dataset/data?select=trash-
detection.v35.yolov9 

 
2. Extract and save the folder in your local system and then rename the folder to ‘WASTE 

MANAGEMENT’. 

 
 
Section 3: Google Drive Setup 
 
3. Open Google Drive; go to My Drive; click New; choose Folder upload; upload the WASTE 

MANAGEMENT folder. 
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4. Locate the WASTE MANAGEMENT folder; open it; confirm the folder structure matches the image 
shown below. 

 
 

Section 4: Google Colab Setup 
 
5. Open the code file in Google Colab; click Runtime; click Change runtime type; set the hardware 

accelerator to L4 GPU. 

 
6. Once changed, click on ‘Connect L4’ to connect to the select L4 GPU runtime. 

 
7. Once connected to the runtime; click Run all to execute all cells sequentially. 

 
8. On the first cell’s Drive access prompt, click ‘Connect to Google Drive’ and grant permission; once 

connected, let the notebook proceed to the next cells. 

 

 
 
EXECUTION OF THE CODE 
Section 5: Classification of Waste Types using YOLOv8s 
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Section 5.1: Preprocessing of Waste Image Data 
9. Count YOLO label frequencies (train+valid) - Parses label files to tally instances per class across splits. 

 
10. Copy dataset from Drive to Colab - Moves data to local /content for faster I/O during training. 

 
11. Resize dataset images to 640×640 - Batch-rescales images to YOLO’s target size, keeping labels 

aligned. 

 
12. Tiered oversampling for underrepresented classes - Duplicates or augments scarce classes to reduce 

imbalance. 

 
13. Write YOLO data.yaml for local dataset - Creates a new config pointing to the local 

resized/oversampled data. 
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14. Install/upgrade Ultralytics - Ensures the latest YOLOv8 package and dependencies are available. 

 
 

Section 5.2: Training of the YOLOv8s Model 
15. Train YOLOv8 model on waste dataset - Launches training with chosen hyperparameters and logs. 

 
 

Section 5.3: Saving and Loading Best Model to and from Google Drive 
16. Save best YOLO weights to Google Drive - Copies best_model_path.pt (best checkpoint) back to Drive 

for safekeeping. 

 
17. Load trained YOLO model (best_model_path.pt) - Instantiates a YOLO predictor from the saved 

checkpoint. 

 
 

Section 5.4: Running Inference on Test Data 
18. Run YOLO inference on test set and save predictions - Generates predictions and writes results/plots to 

disk. 
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Section 6: Forecasting using LSTM 
 
Section 6.1: Curating, Saving & Loading and Preprocessing Data 
19. Curate waste forecast metadata via YOLO inference - Uses detections to build time/location 

aggregates. 

 
20. Load and preview enhanced forecast dataset - Reads the engineered dataset and shows head/sample. 

 
21. Initial EDA: shape, info, missing, duplicates, stats – Quick health check of data quality and 

distributions. 

 
22. Build daily feature matrix with one-hot waste targets - Creates model-ready features and multi-target 

labels. 
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23. Create 7-day sequences for forecasting - Windows the data into rolling sequences for sequence models. 

 
24. Define LSTM model for multivariate next-day prediction - Builds a neural net to predict next-day 

waste counts. 

 
 

Section 6.2: Training LSTM Model on Spatio-Temporal Data 
25. Train LSTM with early stopping and save best model - Fits the model; saves the top validation 

checkpoint. 

 
 

Section 6.3: Evaluation of the LSTM model 
26. Evaluate LSTM predictions per waste type (RMSE/MAE) – Computes error metrics by class for 

granular insight. 
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27. Discretize predictions into quantile-based risk levels – Converts continuous forecasts to low/med/high 

risk bins. 

 
28. Install tabulate - Adds pretty table printing for cleaner metric/policy displays. 

 
 

Section 6.4: Saving & Loading the LSTM results in Google Drive 
29. Export 7-day forecast to CSV - Saves forecasts for reuse, sharing, or downstream steps. 

 
30. Load and preview saved 7-day forecast CSV - Sanity-checks the exported file and schema. 

 
 

Section 7: Policy Generation using Zephyr 
 
Section 7.1: Query/Prompt Generation from LSTM results 
31. Install Transformers, Accelerate, and bitsandbytes - Prepares lightweight LLM inference environment. 
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32. Load Zephyr-7B model for text generation - Initializes an instruction-tuned LLM for policy drafting. 

 
33. Build place-wise natural-language prompts from forecast - Converts data signals into prompt text per 

location. 

 
 

Section 7.2: Policy Generation using Zephyr 
34. Generate policy drafts using Zephyr-7B from prompts – Produces tailored policy suggestions for each 

place. 

 
35. Extract and list policy bullets from LLM outputs – Parses raw generations into clean bullet points. 

 
36. Define baseline policy library for reuse - Curates re-usable best-practice policy templates. 
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Section 7.3: Dynamic Scoring of the top Generated Suggestive Policies 
37. Score policies with SBERT and NLP heuristics – Rates drafts on relevance, clarity, feasibility, 

innovation, etc. 

 
38. Select top 3 policies per place - Filters to the best candidates per location for decisioning. 

 
39. In the end the Google Drive WASTE MANAGEMENT folder should look like this. 

 
 

ERROR HANDLING (IN CASE OF OCCURANCE) 
Section 8: Handling Google Colab runtime issues. 
 
Error 1: When the training code for the YOLOv8s is executed (Step 14), sometimes during runtime Google 
Colab, Disconnects and Reconnects the session automatically. If this happens, we just have to execute that cell 
and the following cells one by one, OR select that cell, click on ‘Runtime’; select ‘Run cell and below’ option, 
which will continue the execution of the rest of the cells automatically. This will fix that runtime issue and run 
the code normally. 
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Error 2: Upon execution of the LSTM training code, similar to Error 1, the cell might fail and show and error 
something along the line of CUDA not detected. If it happens, then click on ‘Runtime’; click on ‘Disconnect and 
delete runtime’. 

 
Once the runtime is disconnected, then connect the runtime back again by clicking ‘Reconnect L4’. 

 
Once reconnected, select the cell in Step 20, and click on ‘Runtime’; select ‘Run cell and below’ option, which 
will continue the execution of the rest of the cells automatically. This will fix that runtime issue and run the code 
normally. 
 
Error 3: Upon executing the code in Step 31, it can fail to install Transformers, Accelerate, and bitsandbytes. 
So, in such cases follow the same steps as mentioned in Error 2 but select the cell in Step 30 and and click on 
‘Runtime’; select ‘Run cell and below’ option, which will continue the execution of the rest of the cells 
automatically. This will fix that runtime issue and run the code normally. 


