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Large amounts of waste that need to be recycled, such as bottles and cans, are thrown together
in bins. The segregation of waste using a sensor has limitations when waste is deformed, causing inaccurate
results. This research proposes an automatic prototype waste segregation bin with YOLOV8 algorithm.
It is a machine learning method using training dataset of images, and applies a convolutional layer neural
network architecture to extract multi-level features from input images for object detection.To create
a bounding box that can use a confidence score for an object. The processing and classification of waste
uses the Raspberry Pi board model 5, which controls the operation of the board drive model L298N.
It supplies electricity to the stepper motor, which rotates the waste into the bin. The notification system
will send an SMS message to the attendant’s phone when the trash reaches a set point by receiving values
from the ultrasonic sensor model HC-RSO4. An automatic prototype waste segregation bin with YOLOVS
algorithm has test cases for four types of segregating waste. The average accuracy of bottles and cans with
normal shape was 86.7% and 96.7%. For deformed bottles and cans, the average accuracy was 70.0% and
86.7%, respectively. The results of bottles and cans with normal shape were found to be better than
deformed bottles and cans. Because bottles and cans with normal shape have complete details of
annotations of waste in the bounding box, which enables the trash bin to segregate waste efficiently.
However, an automatic prototype waste segregation bin with YOLOV8 algorithm has a good potential to

segregate waste.

Keywords: Prototype waste segregation bin, Machine learning, Raspberry pi model 5
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AT 11 ULHUAIMNNTBTUIEANIRGEMTU YOLOVS

Sumauil 6 naUszifiulszAninm

mnmsveaeumMsuessarazie lumidfedinmageuvssiulssansnwmsdauenues feds
YOLOV8 gane3iu lagvinnisAnuenvgrjunsalnd wavidegunseludnuauzyu e via nszdes ¥IAyy
waznszdasyu Tsldihyndeyavezedisay 10 vlafidluuminetds Fsldanmsveassmanudniudnisussidy
UszAndamseisnsiseuveaios 9ndeyaumindanuduau (Confusion Matrix) lun1snaaouvan
nsgoagunsaUn was vaayu nsrldesyy snmsviueliaeiadisdusuanangns 1-4 Insnanismagounin
7 12 vanelaw 1 uaz 2 1unsvedeuvIngUnssund uagnszesgunssund Tumsussiiulszansamdusiu
NaUsINYINTe (1151971 1) Tnedazuun F1 Score ¥84n5800989071999 4 91191NATNTINAILLL UL
(Overall Accuracy) fiAngefia 0.9 vilvinadwnsAnin uazranisagounmil 13 mneias 1 uaz 2 \unisvaaeu
VIAYU kagnszUosyy TunmsUssiulsyansnndudu waUsING I 1 Inefiaguun F1 Score waenszilad

UU g9n17199AUU F981910AIMTINAMUUNUET (Overall Accuracy) Wi A1g989 0.9 v lWnadws findn

WI1zazt ALY F1 Score 939581313 0 89 1 1ag 0 ManefanaansNinan wag 1 nunefanaansy ludng
(Bumase, 2025)

TP (1)

p . . - -
recision TP + FP

TP+TN 2)

Overall Accuracy = N
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TP (3)
Recall = ———
TP+ FN
(Precision * Recall) (@)
F1 Score =2 % —
(Precision + Recall)
ilo TP - wamsaiiaanisallfegnagndesinduun
FP = wgmsaifininniselliegnausdugnindunadndidsay
TN = wgnsalnaanisalfianaiadnduuin visnasudinduiduay
FN = wgnsaifiananisalfianaindnduau visiassudanauduuin
N = dwuvgnisaliiiiadunmn
A15199 1 HaNSUSENUSEANS AN
FensUITIEIU Overall Accuracy Error Precision Recall F1 Wa
Uszansnn Score Uszidiu
1. U39 0.73 0.27 0.89 0.8 0.84 A
2. nsyUaq 0.9 0.1 1 0.9 0.95 fun
3. VINYU 0.6 0.4 0.75 0.75 0.75 YoUSU
4. nszUasyy 0.9 0.1 1 0.89 0.94 AN

bottle can

true label
true label

can 2 0 bottle A 1 0

. T
& & &
<&

d)\.
predicted label predicted label
(n) (v

AnH 12 nsuane Confusion Metrices Usetliuuseansain (n) ¥30Und waz (v) nszUsaund
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predicted label predicted label
Q)] (V)

AWl 13 N13uans Confusion Metrices Uszifiutsz@vBam (n) manyu uag (1) nszliosyy
HaN13338 waITalNaNITITY

NNINAABINEYSRlTRAULUUAIETS YOLOVS danesiiu nan1snaaesuidelaelunisvimageu
ﬂigﬁw%m‘wLﬁ'amaﬁlaaviwmuﬁﬁaﬂiﬂﬂﬂmmi’mqﬂizmﬁ wazidunismaaeuUszdninmeesnuidelaed
wansaaeufithnmdeyaainnmd 5 shnsmagoumsduontezuasruuwdafiou auduneudd luamadeis
NsnAdeUUTEANEAINNIARLENVEE AT YOLOVS 8ane3iiu lngvinn1sAnkentz sunseuni uasidegunsdluy
dnwapyu Ae 1an nszles 1IyU uaznszdeayy deldihyadeyavezegiay 10 wiadilumnine de i
umadey Tnevanazdurawaiain uaznszdoaniasinshmavageuanugniomiann 3 ads adsay 10 win
LazumANadANgNFeues 1IN war nsxlesnd Wisuisuiu viayy uaznseUesyy Gwadnslunis
naaeUUsEANsnmNNIARLeNRanTad 2 Tagvhnisdauen 1an nsedes 1Ay wagnszdosyy Ldnadns
86.7% 96.7 70.0% Waz 73.3% nua1Aud adnni1ugndoutugi ldnadninud sinsnaassnudoya
(Dattawade et al., 2022)

N1INAFBUNITANLENVLLUALITUUUINLADY

Tuauideiliinismageudsedniamnisdausnasy #1893 YOLOVE Sanadiiu Tnevinisdnuenues
sUnssdmiuIIn waznszdesgunsanddaiiadsninugndeauinnia 85% fatunsaseniurlunisnaaey
(Dattawade et al.,, 2022) @7uv3AYU karnszUoayy ‘1/1“'Lﬁsgﬁmwﬁmwmaummqﬂﬁaqﬁywm 303
uazmAnadsAgndes Insnadnslunismaaeuiiantosnin 85% wszidunmeaeulagldnisiFeuiveaeios
Tudnwazfivezidegunssindlunnidudieiailugnisilndumsiousiisiuszansame (Qirui et al, 2024) usf
ansathludszgndldnulddlunsaiiiingdisunsaiung Wesmnanizveseznioingiiegludeszilueiadl
sUdeilsifinsdsugunsainsaniduunniin Tunsisseitluauaniuiisngg nmsmadeunisuenveraziinig
oSunetheTevesvszinuvularazuuumLdolie Tagyin1smadey 4 WUUYBINTAALENTELAILANIAINT 14
uaznsvagaunsuisiouidiovssluddaiisil Aassumaneueeidansiledn axfimsudafoulasdstonuly
Fafnualaglinisideureainszuuues (Pushbullet, 2020) Midun1susereyszatunsyszgnsldlsunsy
(Application Programming Interface: API) fianansaliusnisfiazninuazsinids Taefiuinislifialdaeununisds
Fonumalatl (LINE Application) fifinnsUauinistilden Swedinveaeuniafouvewanfivues 2 vos
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(A) ()
Al 14 fegunsmadeunisAnLenes (n) nTvlas (1) n3vUasyu (A) IR wag (1) 1IAYY

Please remember

To the attendant, please note
that the trash bin is full.

Please remember

To the attendant, please note
that the trash bin is full.

Please remember

To the attendant, please note
that the trash bin is full.

Please remember
To the attendant, please note
that the trash bin is full.

Please remember

To the attendant, please note
m that the trash bin is full.
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318113 naFoUANGNEDY  AdBuANGNdDY  vadauAMgNdas  AlAsAdmgndias
S 1 (%) ST 2 (%) ASad 3 (%) (%)
1. 990 90 90 80 86.7
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3. 1Ay 80 60 60 70.0
4. nigUaeyu 90 90 80 86.7

NNHaNTITevesdsausnversuLuUSAluIAsIE YOLOVE Sanediiu tilensvaaeudsednsninms
vhawldiiniseAusedsi smnnmsmasoumsfauenves wsvhnismaseunmussansnmanugniosiome 3 ads
wazmAedsmugnioslunsiauenvey Insnadnslunsveaaey vam nszles v1aayy waznszlasyu lanadng
86.7% 96.7% 70.0% Way 86.7% nuadu dmiuwin wagnszdessunsaunddannnniy 85% (lesainnisFeus
vouA30aflinsindunisiSousdoyagunseiigusnand fnsviieSuredseneutiedeingueusazvin
(Annotation) fifisazideavesiiniwalunseuveuluningasuauysavilinadwsdagniosiuiugy lunsdinng
NARBUNIAYY UWaznszlasyu (Fogunse) nadwsiind 85% lnslannzuinyuiiinadwsaiadogndes 70.0%
msgmandisUuuuiidudeusnnnisnsedes ilinmsmaaeuyssansamanugndesuesnisfnuenvey In1sih
srwaztdsavean1syesureUseneutiedong (Annotation) fiilevifiniwalunseuveutunteslyauusal
famngeuiiiomdeyafiiusyavsamussnisesuneusznouthedesninng dserailugnisiindunaigous
fiUszAvE e shlsinadnsinisdauendinii van uagnszlioagunssund
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wuweseansleda Ju HC-RS04 deRnuenvezsnludfsuuuudieds YOLOVS danesfiuduszdnsamlan lunis
NAFBUNTAALENTEZYIA AUNTEdosi A3UnssUnd wazlunsdinaaeuvezrin Aunsedosiidesunss (Yu)
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lneifisunny (Dattawade et al,, 2022) dauvInyy wavnsedesyu wiadssunss ldnsindumsiSeuideyaguns
flsinsvanysal vlfaeaziBeavesnisiesuietsznouthedetnniidomfinalunseuvauiundeslsiauusal
FeormhlugnsFeusiildnadndsinlagifisunu (Qirui et al, 2024)
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