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AI-BASED HOUSEHOLD
TRASH BAGS
CLASSIFICATION SYSTEM

Presen tation by EcoSquad
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Development

ROBLEM

Deloyed Trash Bags Collection:
* Forgotten trash

Continuous Residential Complaints:

* Smell
* Blocking Path

Lack of Real-Time Monitoring




SOLUTION

1MS3 ek 2N Fral 33%=

Al Waste Classification

Capture or Select an Image:

BbiGepuTe daitn | daitn He BbIGpaH

Upload and Classify

Image Preview:

Al Based Classification System:
6 waste categories:
* pay-as-you-go bag
* recyclable
* gunny sack Data Export to csv

».Preview will appear here.

View Map of Classified Waste

Classification Results:

* big waste Waste ek &
Classification sBighaste”: o,
® fOOd WOS'l'e Results “General®: 3,

"GunnyBags": 0,

° "Non-Complient": 4,
. - l * AL ",
nOn comP 'en Category Total Count Recyc}lable i3
. |'gps"': {
BlgWaste 0 "latitude™: 36.337550999722225,

"longitude": 127.45166989972222

b
}
View Map of Classified Waste
|1 O <

FoodWaste
General

Web & Mobile Application

0
6
GunnyBags 0
8

Non-Complient

Recyclable 15 View Results

Integrated Mop for Real-Time

Monitoring




Waste collector .
View

[

Input

—

Al Waste Classification

Capture or Select an Image:

BbiGepyTe daiin | daiin He BbIGpaH

Upload and Classify
Image Preview:

l»_Preview will appear here.

View Map of Classified Waste
< )

App

interface to upload

photos and view

View

collection progress

Connect

Waste Classification
Server for processing,
storing and sending data

Take Photo of trash bag
\

Data for Waste class.”.c. tion

(Photos/Videos) and
metadata (timestamp data,
gps data)

Website with map for
trash bay ~.assification
information

Input

—»

Al Waste Classification Model

Results

~—

Qutput

DBMS for Storing and
Managing classification
results




DEVELOPMENT #1

Dataset Collection aond Preprocessing

@ Augmentation

igmentation do?

Create new training examples for your model to learn from by generating
augmented versions of each image in your training set.

Roboflow

Flip

Horizontal, Vertical Edit X
. o
D 0 * 0 s e * 8 o O 0 ' m Q 9 e s : 2gcfvztsaet,e(:ounter—CIockwise_ Upside Down Edit X
i i o Rotati

otation

Tralnlng 92 /o Between -15° and +15° Edit »
Validati 6%
Q ' O ' o n o f?oiakzorizomal, +10° Vertical Edit X
%

T e S * 2 o Brightness o 3

Between -15% and +15%

+ Add Augmentation Step

Use Previous Augmentations
Use augmentations from a previous version.
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DEVELOPMENT #1

Labeling

Roboflow Labels:

big-waste

food-waste

general-blue

general-green

gunny-bag

gunny-bag-orange

recyclable-bag-white

recyclable-cardbox

recyclable-icebox

.3
O\

IMG_6779.jpg IMG_6973.jpg IMG_6989.jpg IMG_6960.jpg IMG_6992.jpg

@)

IMG_6769.jpg IMG_6986.jpg IMG_6984.jpg 20241020_073537.jpg

IMG_5054.jpg IMG_6765.jpg IMG_5041.jpg IMG_5034.jpg IMG_5052.jpg

IMG_6782.jpg

IMG_5049.jpg

IMG_6976.jpg



2%

Accuracy 85%

YOLO model:
YOLOv9c
YOLOvVS
YOLOv11

IDE for training:

Google Colab
Kaggle

DEVEI-OPMENT#l

3 ey “"" —— - ¥
_;eneral—blue 95774

91% | f{;f i recyclable-cardbox 96%
| | '-{‘“{ [y 1

recyclablg-bag-white 94%



DEVELOPMENT #1

train/box_loss
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o

val/box_loss

1.8

1.6

1.4

1.2

1.0

"

L
0 50 100

Al

train/cls_loss

3.5

3.0 4

—o— results
smooth

0.5+

50 100

val/cls_loss

model

train/dfl_loss

1.4 4

1.3 4

1.2 4

1.1 4

50 100

val/dfl_loss

2.0 1

1.8

1.5

1.4

training

metrics/precision(B)

0.2
([J 510 160
metrics/mAP50(B)
0.8 -
0.6 1
0.4 -
0.2 A

metrics/recall(B)

0.2 A

6 5I0
metrics/mAP50-95(B)

100




from roboflow import Roboflow - D .n'rkagg|E',l'rWDr|'Clﬂg ;5

rf = Roboflow(api_key="LzIksZySZh4DbzuxrTe0")

project = rf.workspace("al-y8béb").project("capstone-2-7aldd") L
version = project.version(4) v D EEHSTDHE 2 4 £j
dataset = version.download("yolov3") —
=| README.dataset.txt
Loading foboflow project... =] README.roboflow.txt

Downloading Dataset Version zip in Capstone-2-4 to yolovo:: 100%|| | 225102/245102 [00:03<00:00, 63201.18

it/s] ) data.yaml

Extracting Dataset Version 7ip to Capstone-2-4 in yolov9:: 1B@%|_| 7618/7618 [90:01<00:00, 5836.361t/s5] b D t-E St ; j
data_yaml_path = ' /kaggle/working/Capstone-2-4/data.yaml’ 4 D TI'E]H"I £5
# Step 1: Read the current data.yaml file :

with open(data_yaml_path, 'r') as file: 4 D Ualld £5

data_yaml_content = file.readlines()

# Step 2: Modify the content (e.g., change the number of classes or paths)

for i, line in enumerate(data_yaml_content): nam?s'
if "train’ in line: p blg‘waStE
data_yaml_content[i] = 'train: /kaggle/working/Capstone-2-4/train\n' # Modify train path - food-waste
elif 'val' in line: - general_blue

data_yaml_content|1i]
# Modify validation path

‘val: /kaggle/working/Capstone-2-4/valid\n’ - general-green

elif 'test' in line: - gunny-bag
data_yaml_content[i] = 'test: /kaggle/working/Capstone-2-4/test\n' - gunny-bag-orange
# Step 3: Write the updated content back to the file - recyclable-bag-white
with open(data_yaml_path, 'w') as file: - recyclable-cardbox

file.writelines(data_yaml_content) B recyclable—icebﬂx

- non-compliant

from ultralytics import YOLO

nc: 1@

# Load YOLOV9 model roboflow:

model = YOLO('yolov9c.pt') license: CC BY 4.9

£ Train the model project: capstuﬂe—z—?aldd

T R url: https://universe.roboflow.com/al-y@beb/capstone-2-7aldd/dataset/4
data="/kaggle/working/Capstone-2-4/data.yaml’, version: 4
epochs=158, workspace: al-yebeb
batch=3, test: /kaggle/working/Capstone-2-4/test
iﬁi;ﬁigar train: /kaggle/working/Capstone-2-4/train
name="waste_classifier_yolov9"', val: /kaggle/working/Capstone-2-4/valid
save=True |




\/ DEVELOPMENT #2

Web Application

Waste Classification Results

Al Waste Classification

Category Total Count
Capture or Select an Image: BigWaste 0
L Bbi6epute dain \ ®aiin He BbIGpaH FoodWaste 0
General 30

Upload and Classify

GunnyBags 10
Image Preview. Non-Complient 0
Recyclable 7

»_Preview will appear here.
View Map of Classified Waste
 ViewResuls Backend

et Flask Fraomework UPE’;'"E";L ge

APl Request Handling :
Metadata Extraction Rﬁ:;s P : oege
Datobase Interaction 9




\/ DEVELOPMENT #2

Google Moaps

* Location

Waste Classification Map . Classification
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\/ DEVELOPMENT #2 v

Database(MySql)

—
waste_classification_db.sq . J
ecosquad; Result Grid | [ 4% Fiter Rows: Edit: [ghs) F&» G | Export/Import: B & | Wrap Cell Cont
id pay_as_you_go_garbage food waste recyding gunny sack non_regulatory _trash bulk_waste
ecosquad; b 4 30 0 1 0 0 0
5 0 0 0 7 0 0
WasteCounts ( 6 0 0 6 3 0 0
id AUTO INCREMENT . 83 8 —— - - - _
pay_as_you go garbage
food waste
recycling Result Grid | 01 4% Fiter Rows: Edt: gk G&» Eis | Export/Import: Ef {§ | Wrap Cell Content: I3
gunny_sac k id latitude longitude
b 36.334713  127.450823

non_regulatory trash
bulk waste

LocationCoordinates
1d AUTO INCREMENT
latitude 9, 6
longitude 9, 6

WasteCounts;
LocationCoordinates;

4

5 36.335715  127.449064
2 36.336609  127.448803
[y [y L

LocationCoordinates 4 x

Output
E—lTl Action Output v

F Time Action Meszage
(v 5 09:46:33 select " from WasteCounts LIMIT 0, 1000 2 row(s) retumed
() 6 09:46:37 select *from LocationCoordinates LIMIT 0, 1000 2 row(s) retumed
(v 7 10:10:41 select " from WasteCounts LIMIT 0, 1000 3 row(s) retumed
() 8 10:11:22 select * from LocationCoordinates LIMIT 0, 1000 3 row(s) retumed




EXPLORER

~ CAPSTONEPROJECT
> _pycache__
? cam-app
v static
<> map_page.html
<> results_page.html
v templates
<> upload_page.html
> uploads
> venv
@ app.py
A bestpt

= waste_classification_db.sql

» OUTLINE
» TIMELINE
master*+ @ ®0A0 WO

@ app.py X = waste_classification_db.sql <> map_page.html| <> upload_page.html >~ [0

® app.py ? ...
import os
from flask import Flask, request, jsonify, render template > .
from flask cors import CORS s .

20

PROBLEMS

Speed: 3.8ms preprocess, 419.3ms inference, 4.8ms postprocess per image at shape (1, 3, 640, 480)

import exifread

from ultralytics import YOLO
import mysql.connector

from mysql.connector import Error

a

app = Flask(_name )
CORS(app)

# LUudU ULU MOUeE L

model = YOLO( best.pt’)

0 L= eod n — = = ==
as 1T e = o 5

a=]

categories = ["Recyclable”, "General", "GunnyBags", "FoodWaste", "BigwWaste"”, "Non-Complient”]

# Ldbel L0 L4dieguly Hidpping
label to category = E
“recyclable-bag-white”: "Recyclable”,
“recyclable-cardbox™: "Recyclable”,
"recyclable-icebox": "Recyclable”,
"general-blue”: "General”,
"general-green”: "General”,
"gunny-bag"”: "GunnyBags",
"gunny-bag-orange”: "GunnyBags"”,
"food-waste"”: "FoodWaste",
"big-waste”: "BiglWlaste”

i

OUTPUT DEBUG CONSOLE TERMINAL PORTS

Blpython +~ M W --- ~ X

Raw GPS Data: lat=[36, 20, 29481/2500], lon=[127, 26, 1392279/25000], lat ref=N, lon ref=E
Converted GPS: lat=36.336609, lon=127.4488031

192.168.35.41 - - [18/Dec/2024 10:05:42] "POST /upload HTTP/1.1" 280 -

192.168.35.41 - - [18/Dec/2024 10:85:44] " " 304 -
192.168.35.41 - - [18/Dec/2024 10:05:44] "GET /get totals HTTP/1.1" 208 -
192.168.35.41 - - [18/Dec/2024 10:05:44] "GET /get totals HTTP/1.1" 208 -

1

Ln 20, Col22 Spaces:4 UTF-8 CRLF {} Python 3.12.6 (venv:venv) [}



RESULTS

Fully Functional Al System:

* Fast Trash Bag Classification.
e Accurate Object Detection.

Integrated Web Mop.

* Fast Response.
 Comfortable Monitoring.

Web and Mobile Application:

* Efficiency Improvement.
* Data Result Export



FUTURE PLAN
2025 2026

* Improve Al Model.

* Expand System
Features.(route
estimation)



Al Waste Classification

Capture or Select an Image:

} Buggp danna | He sui6paH Hu 0auH thain
He subpan Hn ogni dann

yadd and [asSHy
Image Preview:

».Preview will appear here.

View Map of Classified Waste







	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19

