Technique 1: Finetuning CLIP Zero-Shot Classification Model

First and foremost, the CLIP model is put through a finetuning process using a
meticulously prepared waste dataset. This involves the implementation of transfer learning
techniques to specifically tailor the model for the task at hand — classifying waste items into

recyclable, compost, or trash categories.

Technique 2: Integration with Camera System

The integration with the camera system becomes a pivotal focus after model
development. The camera system used was a Raspberry Pi camera. Here, the objective is to
develop a waste-scanning camera system with the capability to capture images of waste items
arranged in a tray. The next crucial sub-step involves integrating the finetuned CLIP model into
this camera system. This integration aims to create a unified and functional solution that

enables real-time waste classification.

Technique 3: Classification Process Testing and Validation

The third step in the process revolves around testing and validation. Extensive testing is
conducted to rigorously evaluate the accuracy and performance of the integrated camera
system and CLIP model. To ensure robustness, a diverse array of types of waste items is utilized
to assess the model's proficiency in correctly classifying different categories. In terms of type of
data collected in this process, the amount of time taken to classify each item will be one

benchmark and the other will be the overall accuracy of the classification process.



Technique 4: Optimization and Iterative Refinement of the Model

Following the testing phase, the optimization and iterative refinement step is essential
to clean up any flaws found in the testing process. Results from testing are thoroughly analyzed
to pinpoint areas for improvement. Subsequently, an iterative refinement process ensues,
involving adjustments to hyperparameters or the incorporation of additional data. The

overarching goal is to enhance the model's classification accuracy.

Technique 5: Build the Robotic Waste Disposal System

The fifth step involves the actualization of the Robotic Waste Disposal System. This
entails the design and construction of the waste bin disposal system using a Raspberry Pi 5 and
motors. Crucially, the waste-scanning camera system is seamlessly integrated into this robotic

system, allowing for efficient scanning of the waste.

Technique 6: Analysis and Reporting on the Robotic Waste Disposal System

In the final step, an in-depth analysis and reporting phase ensues. The collected data is
meticulously examined to assess the success of the waste disposal system. Detailed reports are
then generated, shedding light on the environmental impact, the reduction in waste sent to

landfills, and the overall efficiency of the implemented system.



