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Problem

* LARGE NUMBER OF COMPLAINTS FROM RESIDENTS
* UNCOLLECTED TRASH BAGS

TRASH BAGS THAT IS NOT COLLECTED PROPERLY AND ON
TIME

 ILLEGAL TRASH PROBLEM

COLLECTING OTHER TRASH BAGS EXCEPT FOR PAID-BAG
(RECYCLING, FOOD GARBAGE, GUNNY, NON-COMPLIANT, OTHER)

* INCONVENIANT SMELL FOR RESIDENTS

INCONVENIENCE TO NEARBY RESIDENTS DUE TO UNCOLLECTED
TRASH BAGS
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. Total Trash: 10 Gunnysack
. Location: 0T &7 A& 52-2
Time: 02:02 PM 11/27/2024

Response

1 Gunnysack

1 Gunnysack

1 Gunnysack

1 Food-garbage

10 Gunnysack
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Our Solution
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Location

[ S 8235 685

i S XFEE 52-2
[ S+ XS 52-2
(HE S 8235 685

S S XES 52-2

Classify Types of Trashbags

Locate the data of trashbags

Save Data and location information
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Al Model

DATASET YOLO MVP LAST
DATASET MODEL MODEL

* Images of * Labeled Images * Tryone * All Trashbags

Trashbags * Yolo zip Format trashtype included
e JPG format (Images.jpg & * Try Different * Adjust
- Images per closs Label.txt format) Models Hyperparameters é

* Mixed Images (epochs, learning

rate...)
* Chooge the best

| 5
- S ]




* JPG Format
* Each team
member - every
trashbag type
* Everyone - All
trashbags
included photos
* Google Drive
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Paid-Bag

Recycling
Non-Compliant
Food-garbage

Other

Gunnysack
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KakaoTalk 20241

004_122146895_
154 jpg.rf.e0cca2
c4937bd2761d...

KakaoTalk 20241
004 122146895 _

KakaoTalk 20241
004 122146895
174 jpg.rf.0c98ec
bffc31911b7ca...
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Annotations
Group: Trash-bags

CLASSES

Food-garbage
Gunnysack

Recycling

* Labeled Manually
(RO b O 'FI.O w) ;:UjEifLAstsss
* Downloaded in YOLO zip
format

pGid—Bag

B train
B valid
. data

B README.dataset

. README.roboflow




Al Model: MVP Model

* Gunnysack Trashbag type
e YOLOVE Model (100 epochs)

Accuracy over Epochs with Values

—&— P-Accuracy
—®— R-Accuracy
—&— mAP50-Accuracy

(=)
o
1

74.1%
Accuracy

Accuracy (%)

oy
o
|

0- L] )

1 epochl (colab) 10 epochls. (locally) 50 epoch; (locally) 100 epocl'lls (locally)
Epochs




* All Trashbag Types
* YOLOvVII Model

208 epochs completed in 49.433 hours.
Optimizer stripped from D:\capstone\trashbagdataset\runs\detect\train3\w
Optimizer stripped from D:\capstone\trashbagdataset\runs\detect\train3\w

Validating D:\capstone\trashbagdataset\runs\detect\train3\weights\best.

Fusing layers...
Model summary: 157 layers, 7012822 parameters, © gradients, 15.8 GFLOPs

Images Instances mAP58-95

Paid-Bag
Recycling
Non-Compliant
Food-garbage
Other
Gunnysack

Average 39758 123224 ©.969 ©.848 ©.878 0.728
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Al Model: Last Model

» B 80 B8 N e e e ] R e Lo ™Y v A, = : D v N & g By CP e LT Y Pt . W, o 5 " = P Ty TR AP TS LA : e P AR T WAl O Sy
- SA R R 0 ’ Pt T - 3 By 2 5 S = FRAT s - St NN, S, T % S Y e PP £ - 4 a e g SN F « el . N L e A
-l.—“_‘ﬁm‘:‘!’?\!_ ﬁ‘?{*‘”&“!':‘\v‘:—;.‘n- % s S bR o 4% J‘-%‘ e F g Sl ISR BN RSE e Dk veid je™ Rl oy % .’ i'Rﬁ. A rallis iy SR S LA Ry R e o TS 3 SO v VAP L R "!" 45 b 2 o

train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)

0 20 40
val/box_loss val/dfl_loss metrics/mAPS0(B)




Backend

Dato Storage

* SQL Lite
* Output from Model
(Trash type, Number of

bags, Location, Time)

Trashes in the streets

Server
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Trash Monitoring Website Al model detects &

counts different trash
bags




Front End

Dashboard Website

BAGBOYS Trashbag Monitoring Website

* HTML CSS
* 4 Pages

Mobile App

M7 27

* Javo

* | Page

* Photo
uploading function



Front End: Dashboard website

BAGBOYS Trashbag Monitoring Website

Upload an Image:

Choose File  No file chosen

Verify Location Run Detection

BAGBOYS

Statistics
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Upload History

Location Trash Type Trash Bag Number Timestamp

_‘,'i- ™ S A4S 62-8 Gunnysack 1 09:31 PM 12/15/2024

Go Back




Front End: Dashboard website

<

X

S . . Location: CiT S+ 45 S 62-8
tatl Stl CS Total Trash Bags: 1
Timestamp: 09:31 PM 12/15/2024 \
Filter by Trash Type Gunnysack: 1 bags )
Food-garbage Gunnysack Non-Compliant Other Paid-Bag Recycling f
Poe
Location Trash Type Number of Bags Timestamp -
m-
O S+ XS 155-3 Paid-Bag 3 06:58 PM 12/07/2024 o
O S+ XHY&E 155-3 Gunnysack 6 06:58 PM 12/07/2024
2
O S+ XHY&E 155-3 Recycling 20 06:58 PM 12/07/2024 N
S S+ XS 155-3 Recycling 4 06:59 PM 12/07/2024
O S+ SES 144 Paid-Bag 4 01:38 PM 12/11/2024
ChE 57 525 144 Recycling 2 01:38 PM 12/11/2024 .
| I S XIYE 52-2 Recycling 6 04:14 PM 12/11/2024
3 Go Back
O S+ XS 52-2 Paid-Bag 1 04:14 PM 12/11/2024
ot ; - g . . y B T ] ol . o ','...3.‘,:3':} ‘_~'
re .- :. > o z ‘— ‘A
* ‘..'."}"4 s

-
L
-



7/ Results

Trashbag
Paid-Bag
Recycling
Non-Compliant
Food-garbage
Other

-Gunnysack

Accuracy
0.945
0.900
0.890
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208 epochs completed in 49.433 hours.
Optimizer stripped from D:\capstone\trashbagdataset\runs\detect\train3\w
Optimizer stripped from D:\capstone\trashbagdataset\runs\detect\train3\w

Validating D:\capstone\trashbagdataset\runs\detect\train3\weights\best.

Fusing layers...
Model summary: 157 layers, 7012822 parameters, © gradients, 15.8 GFLOPs

Images  Instances mAP58-95

Paid-Bag
Recycling
Non-Compliant
Food-garbage
Other
Gunnysack

Average 39758 123224 ©.969 ©.848 ©.878 0.728




metrics/recall(B)

metrics/precision(B)

train/dfl_loss

train/cls_loss

train/box loss

20
metrics/mAP50(B)

40

—eo— results

40

metrics/mAP50-95(B)

val/dfl_loss

val/cls_loss

val/box_loss




Challenges Solutions

Different image file types Python Programm to
(Jpg, png, heic...) change file types

Divided task to every

Labeling Time Complexity team member

Low accuracy (low _ Exchanged dataset with
amount of images) another team

Downloaded free sourced
Images for other, non
compliant

A AW 3L 8 -
3 WP . - P W [Ty
o Koa ._u,g ,{f_‘_"“f.,.- A, f
s AP : “ _.,'. Py 4-“. A .



; Upload an Image:

Choose File No file chosen

Run Detection

Verity Location
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