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Team
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Data driven household waste collection and 
transportation business innovation

데이터 기반 생활 폐기물 수집 운반 업무 혁신

THE PROJECT

• Collect more trash everyday
• Reduce complaints from residents
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SMELL
• Large piles of trash gather up - not collected 

soon enough
• Forgotten trash - smelly bags, or begin to smell

FORGOTTEN TRASH
• Trash not collected

BLOCKING PATH
• Large piles of trash block walkways

Problem
Large number of complaints from 

Residents
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HOW TO SOLVE 
TRASH PROBLEM?
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Identify garbage usage patterns
• Know areas of high and low trash usage

Optimal driving paths
• Effective route for most collection per day

Accumulate data 
and create operational create plan

• Effective operations for greater trash collection

1

3

2

Requires DATA

Requires 
High - Low

Usage DATA

Requires 
High - Low

Usage
And Route DATA
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COLLECT DATA
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AI powered trash detection

COLLECT DATA
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System overview

AI

Cavan



Bag detection + segmentation

1AI
RESULTS

3

5

2

4

ClassificationSize estimation

REST communication with backend serverTracking (frame-by-frame)

• general trash
• other trash

• 1 Litre
• 2 Litre
• 5 Litre
• 10 Litre

• 25 Litre
• 50 Litre
• 75 Litre
•  100 Litre
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DEMO

Model: YOLO V8 Small
Dataset: 1284 images (3448 aug)
Training: 1 Hour GPU  GTX 1660



DEMO
WHOLE SYSTEM

inaccurate - (146 images)



AI
DEVELOPMENT 

PROCESS
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DATASETS
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V1 V2



• Free

• Collaborate with Team members (assign images)

• Work is saved and can stop and carry on anytime

• Super AI makes segmentation label 1000x faster

• Can export any version of Data labels (v5, pytorch etc)

• Applies augmentation for you (146 --> 630)

• Open source - any datasets is exposed to the world

• Very very expensive. ($260)

Cavan



YOLO
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V5 vs V8



TRAINING
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DEVELOPMENT

PROCESS

• Research
• Data collection V1: Take pictures of trash in the street (145 photos)
• Create Dataset V1: Roboflow - 645 images (augmented)

⚬ Bounding box []
• YOLO prototyping
• YOLOv5

⚬ many experiments - Small VS Large
• Create Demo Truck video
• YOLOv8

⚬ improved results
• Created Dataset V2: Roboflow - 645 images (augmented)

⚬ Segmented
• Changed to segmentation YOLO
• Implemented tracking
• Final model V1: YOLOv8 Nano - Dataset V2 - 

⚬ Used in Presentation demo
• Finalise Jetson

⚬ Setup and running (only CPU - Failed to setup Nvidia+CUDA+cudNN
⚬ ARM architecture is different setup to standard PC

• Create Dataset V2: 1,012 images (augmented into 3000+)
⚬ Received demo truck videos from NetVision
⚬ Created new dataset from the trash bags in the videos

• Created model V2:
⚬ YOLOv8 - Nano - x hours GPU training time Cava

n



TIPS AND TRICKS
• Take many notes

⚬ This is a learning process
⚬ Too much to hold in the mind
⚬ Constantly coming back to notes for code commands etc.

• Experimenting
⚬ You do not know A --> Z
⚬ You figure it out by trying step a, then step b, step c...
⚬ Make your code “experiement first, final version later”

￭ Small test dataset, test code, etc

• AI is maturing
⚬ If you want to make a website, you can do so in 1 click nowadays
⚬ But AI feels brand new. 
⚬ We faced many issues from start to finish
⚬ E.G setting up GPU was very challenging. And failed on Jetson

￭ GPU Memory was not clearing, so manually using Nvidia terminal commands, 
clear the GPU attemptCavan



EXTRA
BACKGROUND
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FULL SOFTWARE 
DEVELOPMENT PROCESS

This project followed the full SW process

Major documents:

• Project Application

• Project Proposal

•  Functional Requirements

•  System Architecture

•  High Level Design

•  Low Level Design

•  Final Presentation and Demo

•  Final Report
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CAPSTONE  
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SPECIAL THANK YOU
TO PROFESSOR 김영일
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THANK YOU
 Woosong Vision
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