
Garbage CREW

AI-Powered Waste Sorting
Robot

  Machine Learning, Robotics, Embedded Systems, and
Computer Vision



What is the issue we are solving?

 Current waste sorting is slow, costly, and often inaccurate, causing recyclables to end up in
landfills.



What did we do to solve this issue?

We developed a robot using an EV3 from scratch and with a lot of work integrated it with a
raspberry pi for the image classification.



Project overview

To automatically classify and sort

waste into Trash, Compost, or

Recyclables using AI and

robotics.

What is the 
objective?

01

torch, torchvision,
opencv_python,

albumentations, timm,
ultralytics, numpy,

matplotlib, seaborn,
gpiozero

MAIN LIBRARIES USED
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What was it deployed on?

Raspberry Pi + LEGO
Mindstorms EV3 +

Camera
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Data Preparation
Datasets (Kaggle)

Garbage Classification

Garbage Dataset

Recyclable and Household
Waste

Initial EDA

Visualize Image Class
Distribution

Label Mapping

Map GC, GD, HW classes
→ Unified categories

Normalize label names
(lowercase, underscores)

Image Consolidation

Resize to 224×224 using
OpenCV

Save to
unified_dataset/{class_name}/

Track source dataset with
filename prefixes (gc, gd, hw)

Final Dataset Summary

Visualize final class
distributions

Data Augmentation

Target: 8000 images per
class

Apply transformations (flip,
rotate, brightness, etc.)

Save augmented images to
class folders

Final: Balanced, Clean Dataset

8 Classes: battery, glass,
paper/cardboard, etc.

8,000 images each (64,000
total)

Ready for training



Dataset Class Distribution



Model Architecture-
MobileNetV3-Large

Images from https://medium.com/@RobuRishabh/understanding-and-implementing-mobilenetv3-
422bd0bdfb5a



Image Input

THE MODEL WE USED
MobileNetV3 Large (Pre-Trained on ImageNet)

Why?: Lightweight, fast, and optimized

for deployment on mobile/edge devices

Modification: Final classification layer

changed to output 8 waste categories
battery

glass

metal

organic_waste

paper_cardboard

plastic

textiles

trash

These are later grouped into: Recyclable, Compost, Trash

Training Details

Input Size: 224×224

Batch Size: 32

Epochs: 10

Loss Function: Cross Entropy Loss

Optimizer: Adam (learning rate = 1e-4)

Train/Val Split: 80/20, stratified by class

Final Train Accuracy: 99.34%

Validation Accuracy: 97.98%

Preprocessing MobileNetV3 Class Output



Sid



Confusion MatricesBharath

Pretrained Finetuned



MetricsSid

Pre-Trained Fine-Tuned



How Did We Optimize Our Model?

OPTIMIZATION STRATEGIES :

Torchscript compilation: Post-Training Static Quantization

Sid



REAL-TIME INFERENCE PIPELINE



REAL-TIME INFERENCE PIPELINE



REAL-TIME INFERENCE PIPELINE



System Architecture Diagram
This is the architecture of our project and how the individual components interact with each
other:

Raspberry Pi
Camera Module 2 Video Feed Data Preprocessing Convolutional

Neural Network
High-Torque

Servo

EV3 Touch Sensor
EV3 Control Brick

EV3 Large Motor

Recycling

Compost

Trash

Ainesh and Aman 



Code for the EV3 Brick hub
Here is the Code of the EV3 control Brick that causes the EV3 motors to categorize between
3 different categories based on the time pressed on the Touch Sensor

Ainesh



Future improvements

Bharath

Improvements to models accuracy in real life
applications
Scale of the model to be able to accomodate
any type of waste
Background Removal/Object Extraction



Limitations and
Challenges

Bharath

Limitations include the size, weight and type
of object

Throughout this poject we had many
challenges like having to contruct a whole
robot from scratch and the espectially tough
part was finding out how to connect the
raspberry pi to the ev3 controller.



github: https://github.com/Garbage-Crew/Garbage-Crew 

The End
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