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Abstract

This research will propose a new smart recycling bin system that develops from the
Trashy project that is an loT - based. This system proposed to waste management for being
one of the main problems in the world. In addition, the waste management leads to many
problems such as health issues due to germs and global warming. A possible solution for this
problem is to properly classify each type of garbage. However, the many waste separation
systems are not efficient enough and people confuse about how to separate the type of
garbage. So, this research will propose a reTrash prospect to adapt the prototype project that
can automatically separate the type of garbage: glass, plastic, metal cans, and other waste.
The proposed system uses the Raspberry pi to the main controller. In addition, this system
classifies a waste from learning previous photos by using the resnet50 model to analyze the
images and classify the garbage. And then, a waste is sent to the bin by motor drive. From the
experimental results, the proposed system represents the accuracy to 98% from testing and

84% from real implementation.
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2.1.1 Convolutional Neural Network (CNN)
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a9 1 : aatmenssuved Convolutional Neural Network

2.1.2 Residual Network (ResNet)
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2.1.4 IR Infrared Obstacle Detection Sensor
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2Mi 4 ;IR Infrared Obstacle Detection Sensor

2.1.5 Arduino Uno R3
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2.1.6 Ultrasonic Sensor
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279 6 : Ultrasonic Sensor

2.1.7 Force Sensitive Resistor
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mwf/l 7 : Force Sensitive Resistor (FSR)
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2.1.8 Inter Integrate Circuit (IIC)
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2.2.4 RecycleNet: Intelligent Waste Sorting Using Deep Neural Networks
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AANUIN N

Adlan1sAnne Tdauy

¥
o/

. N5AARY Raspberry Pi OS wialduu Raspberry Pi 4

-

1.1 Wiulam https://www.raspberrypi.org/downloads/ anauluanlud Raspberry Pilmager

adluLATDIABURNIADS AININT A — 1

. Rasphierry Pl imager v18

Install Raspberry Pi 0S using
Raspberry Pilmager

Raspberry Pi Imager is the quick and easy Raspberry Pi
way to install Raspberry Pi OS and other
operating systems to a microSD card. ready
to use with your Raspberry Pi. Watch our
45-second video to learn how to install an
operating system using Raspberry Pi
Imager.

Download and install Raspberry Pi Imager to
a computer with an SD card reader. Put the
SD card you'll use with your Raspberry Pi
into the reader and run Raspberry Pi Imager.

Download for Windows

Download for mac0S

Download for Ubuntu for x86

29 0 - 1.1 wihedlvanlusunsy

1.2 \@aU SD Card L0A3099AUNILADS

' Raspberry Pilmager i x

Raspberry Pi

Operating System Storage

CHOOSE 0S8 CHOOSE STORAGE

27 0 - 1.2 wihlusunsy Raspberry Pi Imager


https://www.raspberrypi.org/downloads/
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1.3 911A13 format sd card neuldeu Ineilalusinsu Raspberry Pi Imager 1@an “CHOOSE

0S” U “Erase”

& Raspberry Pilmager - X

Other specific purpose 05 )
Thin clients, digital signage and 3D printers 0S5

Other language-specific 05 >
Operating systems specifically tailored for particular languages

Misc utility images )
Bootloader EEPROM cor ion, etc.
Erase

Format card as FAT32

Use custom

D Lf & O

Select a custom .img from your computer

29 A - 1.3 §UFeNa1%5UN7T format

1.4 “CHOOSE SD CARD” 8 sd card fl51¢84n15 format 9ntiune “WRITE” Seaulasadu

‘ Raspberry Pi Imager = X

Write Successful X

SDHC Card has been erased

You can now remove the SD card from the reader

CONTINUE

29 A - 1.4 format (@598



1.5 ndUlUTl “CHOOSE 05” \danfinka Raspberry Pi OS (32 -bit)

‘ Raspberry Pilmager — *

Operating System X

Raspberry Pi 05 (32-bit)
A port of Debian with the Raspberry Pi Desktop (Recom
Released: 2021-03-04

Cached on your computer

Aad)

Raspberry Pi 05 (other) >
Other Raspbery Pi 0S based images

Other general purpose 05
Other general purpose Operating Systems

Media player - Kodi 05
Keodi based Media player operating systems

Emulation and game 0S

&
&
=
®

Ernuilatare frr minnina ratrnosnenn dinn nlatfarme

29 N - 1.5 sadenamiunsaas Raspberry Pi OS

1.6 “CHOOSE SD CARD” &®en sd card ﬁLiWﬁ@QﬂWiaﬂﬁﬂﬁ]’mﬁUﬂﬂ “WRITE” saaum%a%u

Write Successful X

Raspberry Pi OS Full (32-bit) has been written to
SDHC Card

You can now remove the SD card from the reader

CONTINUE

29 A - 1.6 @59FUNI5AAT Raspberry Pi OS

1.7 SD Card wiondsun1slaaiuuy Raspberry Pi 4
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2. n5WUaldeu Raspberry Pi Camera

217 Raspberry Pi 4 Ui Preferences > Raspberry Pi Configuration

PO

E

209 7 - 2.1 497 Raspberry Pi Configuration

2.2 iU Interfaces > Camera @90 Enabled 27011 na OK

A 0
- 2.2 %7177 Enabled Came

'
[

2.3 nadoua1unInlaain Terminal WUWANES $ raspistill -o Desktop/image.jpg

A 0 - 2.3 NeFaunIgnIN
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ANANUIN U

Folns : TrainModel ResNet50.ipynb

AMfild : Python

A1a5u1e : lAAN15aulunisasie model ngliiinnisiseusanainuadaiuisatiundiwunle
Tnazisusausinmstiddeyanin nsuudlid nisiFeuvosnin msvssdiuseansam uaznis

deganinaluzuuwuunanansalildaulalumshwedielideadsalunmsiteuivatens

#n51d Module 8u 9 iethunFenldnululusunsy
%reload_ext autoreload

%autoreload 2

%matplotlib inline

%config InlineBackend.figure format = 'retina'r

from fastai.vision import *

from fastai.metrics import error_rate

from pathlib import Path

from glob2 import glob

from sklearn.metrics import confusion_matrix , accuracy score,precision_score,recall_score
import pandas as pd

import numpy as np

import os

import zipfile as zf

import shutil

import re

import seaborn as sns
files = zf.ZipFile("data-set.zip",r') # upnlwa .zip
files.extractall()

files.close()

def split_indices (folder,seedl,seed2): #n15WU4 folder Train, Test, Validation
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n = len(os.listdir(folder))

full_set = list(range(1,n+1))

random.seed(seed1)

train = random.sample(list(range(1,n+1)),int(.8*n))
remain = list(set(full_set)-set(train))
random.seed(seed?2)

valid = random.sample(remain,int(.5*len(remain)))
test = list(set(remain)-set(valid))

return(train,valid,test)

def get_names (waste_type,indices):
file_names = [waste type+" ("+str()+").jpg" for i in indices]
return(file_names)

def move files (source_files,destination_folder):
for file in source files:

shutil.move(file,destination folder)

subsets = ['train’,'valid']
waste types = ['glass',/metal’,'plastic', trash']
for subset in subsets: # 9AN13 directory
for waste_type in waste_types:
folder = os.path.join('data’,subset,waste_type)
if not os.path.exists(folder):

os.makedirs(folder)

if not os.path.exists(os.path.join('data’,'test"):

os.makedirs(os.path.join('data’, test"))

for waste_type in waste types:
source folder = os.path.join('data-set',waste_type)

train_ind, valid_ind, test_ind = split_indices(source_folder,1,1)
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train_names = get names(waste_type,train_ind)
train_source files = [os.path.join(source_folder,name) for name in train_names]
train_dest = "data/train/"+waste_type

move_files(train_source files,train_dest)

valid names = get names(waste type,valid_ind)
valid_source files = [os.path.join(source folder,name) for name in valid _names]
valid_dest = "data/valid/"+waste_type

move_files(valid source files,valid dest)

test names = get_names(waste_type,test ind)
test_source files = [os.path.join(source folder,name) for name in test_names]

move_files(test source files,"data/test")
path = Path(os.getcwd()/"data" # €ne path TWiisnazdenld

tfms = get_transforms(do_flip=True,flip_vert=True) # Liutoyalagn1suyUANILIAUALUDY

data = ImageDataBunch.from_folder(path,test="test",ds_tfms=tfms,bs=16)
learn = create_cnn(data,models.resnet50,metrics=error _rate) # Wdonld model “ResNet50”

learn.lr_find() # N1 learning rate

learn.recorder.plot(suggestion=True)
learn.fit_one cycle(d0,max_lr=7.41E-04) # N5 Training 40 58UNN5YIN9U

interp = ClassificationInterpretation.from_learner(learn) # miLLammwﬁhjgﬂﬁmﬁﬁm
losses,idxs = interp.top_losses()

interp.plot_top_losses(9, figsize=(15,11))

interp.plot_top_losses

interp.plot_confusion matrix(figsize=(12,12), dpi=60)

interp.most_confused(min_val=2)
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preds = learn.get_preds(ds_type=DatasetType.Test) # virungriuya Test
max_idxs = np.asarray(np.argmax(preds[0],axis=1))

yhat =[]

for max_idx in max_idxs:

yhat.append(data.classes[max_idx])

y = [ # faAnaSevasmnaifisuaugnaes

for label path in data.test _ds.items:
y.append(str(label path))

pattern = re.compile("([a-z]+)(\s[(1[0-91+D])")

for i in range(len(y)):

y[il = pattern.search(ylil).group(1)

cm = confusion_matrix(y,yhat) # @‘Uizﬁ‘m%m‘w modeliugﬂ confusion matrix
df cm = pd.DataFrame(cm,waste_types,waste types)

plt figure(figsize=(11,8))

ax = sns.heatmap(df cm,annot=True,fmt="g",cmap="YlGnBu")
bottom, top = ax.get_ylim()

ax.set_ylim(bottom + 0.5, top - 0.5)

plt.xlabel('Predicted’)
plt.ylabel('Actual’)

plt.show()

correct = 0
for r in range(len(cm)):
for ¢ in range(len(cm)):
if (r==c):
correct += cm(r,c]

accuracy = correct/sum(sum(cm))
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accuracy # uanaUosidudaugnsio

learn.export(TrashyNet.pkl) # Export model iiptiluldse
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Folwd : Automatrashsimple.ino

awitld : C

mesue : Tamshanuvesdwegludwiicmuauueimeivdsainidnsssinanandrinveniy
Ussunvogls Tngldntlagyhamuuu Arduino Ssagyienumugifunisld Pin ifinsimunaiussiula
Tu Raspberry Pi lsfasaffu Seanunsamuaunisvievesiesliisastesiidesnsld Usznauly

PAUNISIAAT NITATBUTIAN 9| VOIRINADITUVYE UaZFIAUYILY

// AUANSIIDUADNBLABSAIUTUABUNITYINIU
// FaANNISLARDUNVBIFINABIS UYL
#define dirPinl 2

#define stepPinl 3

// S9ANNISLARDUNIVBIRAINUVEY
#define dirPin2 4

#define stepPin2 5

// msusunBsussermsindouiivesndessud WHludedeiy 9

#define stepsPerRevolution1 200 ///------- Step distance Trash A (Trash)
#define stepsPerRevolution2 5000 ///------ Step distance Trash B (Plastic)
#define stepsPerRevolution3 10700 ///------- Step distance Trash C (Metal)

#define stepsPerRevolutiond 15870 ///------- Step distance Trash D (Glass)

// MsUSUSTULAIRUILY

#define stepsArm 3100

/7 msuTuszeglvioglusumiasusiu

#define stepsPerRevolutionHome 1

// fuaALn
const int Ainl = 9;

const int Ain2 = 10;
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const int Ain3 = 11;

const int Aind = 12;

// anasiagliifinsasunlad Ineardazdunisiivue Pin
const int MoveHome = 8; // Pin 983@7naa95uaey

const int ArmHome = 6; // Pin 929670uvgy

// fmdsnaziinsiudeunlag
int MoveHomesState = 0; // fudsiiteganiuzesluidanisiugasuiuvesiinaessuves

int ArmHomeState = 0; // fuUsifioganuzvestudanisiuanEuduvesifiuves

// ARUARILUTAAUAGDIUENNTUNDN
int StateAl = 0;
int StateA2 = 0;
int StateA3 = 0;

int StateAd = O;

void setup () {
// Usgnd Pin Wunisuudn
pinMode (Ain1, INPUT);
pinMode (Ain2, INPUT);
pinMode (Ain3, INPUT);

pinMode (Aind, INPUT);
// Usenaa Pin Wunisdsesn
pinMode (stepPin1, OUTPUT);

pinMode (dirPin1, OUTPUT),

pinMode (stepPin2, OUTPUT);

pinMode (dirPin2, OUTPUT);

pinMode (MoveHome, INPUT);
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pinMode (ArmHome, INPUT);
Serial.begin(9600);
Serial.println("Automatrash system V1.0");

delay (200);

// walinassneumsinuegimuriasudy iwedesiunsalludvvaeldnu wag A
movetrayhome ();

ArmtoHome ();

'
v a

// Reulsnmsindoudilugsdsiifeans Insazaruauusstulwuaad 4 Pin Tagldsded Pin dauu Low
void loop () { // ®1uA13N Raspberry Pi

StateAl = digitalRead (Ain1); // Tifuusanansaeuaaauzisanulile lnediandy LOW %se HIGH

delay (10);

StateA2 = digitalRead (Ain2);

delay (10);

StateA3 = digitalRead (Ain3);

delay (10);

StateAd = digitalRead (Aind);

delay (10);

// fvuadouly fifuus StateAl asanaevanugldiiu LOW

if (StateAl == LOW && StateA2 == HIGH && StateA3 == HIGH && StateAd == HIGH) {
Serial.println("Trash-1");

delay (500);

movetrayforward1();

delay (500);

Serial.printin("Arm-push");

movearm ();

delay (500);

ArmtoHome ();

Serial.printin("Back-home");
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movetrayhome ();
delay (500);
Serial.println("Finish");
delay (1000);

}

// fvuadenly fifuus StateA2 asraaevanugldiiu LOW
else if (StateAl == HIGH && StateA2 == LOW && StateA3 == HIGH && StateAd == HIGH) {
Serial.println("Trash-2");

delay (500);

movetrayforward2();

delay (500);

Serial.println("Arm-push");

movearm ();

delay (500);

ArmtoHome ();

Serial.println("Back-home");

movetrayhome ();

delay (500);

Serial.println("Finish");

delay (1000);

}

// fvuadenly fifuus StateA3 asraaevantugliiu LOW
else if (StateAl == HIGH && StateA2 == HIGH && StateA3 == LOW && StateAd == HIGH) {
Serial.println("Trash-3");
delay (500);
movetrayforward3();
delay (500);
Serial.printn("Arm-push");
movearm ();

delay (500);
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ArmtoHome ();
Serial.println("Back-home");
movetrayhome ();

delay (500);
Serial.printn("Finish");
delay (1000);

}

// fvuadeuly Aifuus StateAd ssraaevanugldiiu Low
else if (StateAl == HIGH && StateA2 == HIGH && StateA3 == HIGH && StateAd == LOW) {
Serial.printin("Trash-4");

delay (500);

movetrayforwardd();

delay (500);

Serial.printn("Arm-push");

movearm ();

delay (500);

ArmtoHome ();

Serial.printin("Back-home");

movetrayhome ();

delay (500);

Serial.printin("Finish");

delay (1000);

}

else {
Serial.println("Wait-command");
}
delay (1000);
}
// Mandeufivesinaessuluiiwesdesi 1

void movetrayforward1() {
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digitalWrite (dirPin1, LOW); // fMuuan1591191uves Pin Tuaniuy LOW 3o HIGH
for (inti = 0; i < stepsPerRevolution?; i++) {

digitalWrite (stepPin1, HIGH);

delayMicroseconds (500);

digitalWrite (stepPin1, LOW);

delayMicroseconds (500);

// Mandeuiivesiindesiulugstesiaesil 2
void movetrayforward2() {
digitalWrite (dirPin1, LOW);
for (inti = 0; i < stepsPerRevolution2; i++) {
digitalWrite (stepPin1, HIGH);
delayMicroseconds (500);
digitalWrite (stepPin1, LOW);

delayMicroseconds (500);

// Mandouiivesiindesiuluwesdwesd 3
void movetrayforward3() {
digitalWrite (dirPin1, LOW);
for (inti = 0; i < stepsPerRevolution3; i++) {
digitalWrite (stepPin1, HIGH),
delayMicroseconds (500);
digitalWrite (stepPinl, LOW);

delayMicroseconds (500);

// Mswasunvesiinaassuludwaiwesi 4
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void movetrayforward4() {
digitalWrite (dirPin1, LOW);
for (inti = 0; i < stepsPerRevolutiond; i++) {
digitalWrite (stepPin1, HIGH);
delayMicroseconds (500);
digitalWrite (stepPin1, LOW);

delayMicroseconds (500);

// Mandouiivesiinaassululindumndaiumiaiy
void movetrayhome () {
do {MoveHomeState = digitalRead (MoveHome);
digitalwrite (dirPin1, HIGH);
for (inti = 0; i < stepsPerRevolutionHome; i++) {
digitalWrite (stepPin1, HIGH);
delayMicroseconds (500);
digitalWrite (stepPin1, LOW);

delayMicroseconds (500);

}

while (MoveHomeState == LOW);

// Mandouiivesiadiuverliiiniss
void movearm () {
digitalWrite (dirPin2, LOW);
for (inti = 0; i < stepsArm; i++) {
digitalWrite (stepPin2, HIGH);
delayMicroseconds (500);
digitalWrite (stepPin2, LOW);

delayMicroseconds (500);
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}
// Mmandouiivesiidurslinduindaduniady
void ArmtoHome () {
do {ArmHomeState = digitalRead (ArmHome);
digitalWrite (dirPin2, HIGH),
for (inti = 0; i < stepsPerRevolutionHome; i++) {
digitalWrite (stepPin2, HIGH);
delayMicroseconds (500);
digitalWrite (stepPin2, LOW);

delayMicroseconds (500);

}

while (ArmHomeState == LOW);
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Falwa : main.py

ALY : Python

A195U1Y @ lAnnsvinuesdwegludiunniuaunsiuninaieanvezas et ludssananadns
1 [ o [ 4 PRy 1 o 1 v a‘ay 3 a
Mibuveglssianlvu wagmuuaussulnlinsaiedinsinaudeliuenesnevesauveztueg 9
Tuunlanunaans lngvimuduneunsyinauvedan? Arduino selulnelandiuiiduimiiunig

PANVDIVUNDUNITVINNUN VLA AR UIUIUNITVINIIU

import RPi.GPIO as GPIO
import time

import os

from TestModel import *

from Photo import *

import numpy as np

import cv2

from Ultrasonic import *

from Motor import *
GPIO.setmode(GPIO.BCM)  #Type Connect Pin
picture for show

imgl = cv2.imread('png/reTrash.png’)
img2 = cv2.imread('png/ready.png)
img3 = cv2.imread('png/not ready.png’)

imgd = cv2.imread('png/analysis.png)

#PinconnectwithUltrasonicOnThebox
TRIG = 21 # Pin GPIO21

ECHO = 20 # Pin GPIO20

#pin LED

pinled = 26
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pin_ready = 19 #Green

pin_working = 13 #Red

#lmportant

time.sleep(0.001)
GPIO.setwarnings(False)
GPIO.setup(pinled,GPIO.OUT)
GPIO.setup(pin_ready,GPIO.OUT)

GPIO.setup(pin_working,GPIO.OUT)

testmodel = TestModel()
photo = Photo()
ultrasonic = Ultrasonic()
motor = Motor()

print ("Distance Measurement In Progress")

# Set output trig and input echo
GPIO.setup(TRIG,GPIO.OUT)
GPIO.setup(ECHO,GPIO.IN)

GPIO.setwarnings(False)

try:
cv2.imshow('reTrash',imgl)
cv2.waitKey(2000)
cv2.destroyWindow('reTrash')
cv2.imshow('reTrash',img2)
cv2.waitKey(1000)

while True:

GPIO.output(pin_ready,GPIO.HIGH) #OpenGreen
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GPIO.output(TRIG, False)

print ("Waiting For Sensor To Settle")
time.sleep(0.25)

GPIO.output(TRIG, True)
#time.sleep(0.00001)
time.sleep(0.0001)

GPIO.output(TRIG, False)

while GPIO.input(ECHO)==0: #Don't have Trash

time_start = time.time()

while GPIO.input(ECHO)==1:#Have Trash

time_end = time.time()

#Calculate Distance

time_duration = time_end - time_start
distance = time_duration * 17150
distance = round(distance, 2)

print ("Distance:" distance,"cm")

#Sensor detect a object

if distance < 27:
time_start_all = time.time()
GPIO.output(pin_ready,GPIO.LOW)
GPIO.output(pin_working,GPIO.HIGH)

print("

print("have object”)
print ("LED on")
GPIO.output(pinled,GPIO.LOW) #OpenlED

time.sleep(20)




#call def detect from photo class
##Capture

photo.capture()

##Crop

photo.crop()

#Subtract

photo.CheckTrash()

#if(real have)
cv2.destroyWindow('reTrash')
cv2.imshow('reTrash',imgd)

cv2.waitKey(1000)

if (photo.CheckTrash() == True):

from testw import *
##call def predict
predict = testmodel.predict()

print(predict)

#3#

acc = testmodel.acc()

print (acc)

if (acc < 0.5):
pridictl = weigth.check()
print((predict)+"-->"+(pridict1))

predict = pridictl

#call def move from motor class
motor.arduino(predict)

##call def rename from photo class
photo.rename(predict)

##call def uploadtos3 from photo class
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photo.uploadtos3(predict)
##call def measure and def noti from ultrasonic class
ultrasonic.checkfull(predict)
#call def backtobasic from motor class
print ("LED off")
GPIO.output(pinled,GPIO.HIGH)
GPIO.output(pin_working,GPIO.LOW)
time_end_all = time.time()
print("time all : " + str(time_end _all - time_start_all)

print(" ")

else:
os.remove(/home/pi/Desktop/test.jpg’)
print("Remove test.jpg")
GPIO.output(pin_working,GPIO.LOW)
print ("LED on")
GPIO.output(pinled,GPIO.HIGH)
time_end_all = time.time()
print("time all : " + str(time_end_all - time_start_all))

continue

cv2.destroyWindow('reTrash')
cv2.imshow('reTrash',img2)

cv2.waitKey(1000)

except KeyboardInterrupt:
GPIO.output(pin_ready,GPIO.LOW)
print("Cleaning up!")

GPIO.cleanup()
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finally:
GPIO.output(pin_ready,GPIO.LOW)

GPIO.cleanup()
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Falwa : Photo.py

Al : Python

A195U18 : LAnTlsATuNITYINUTRsdILnTANNITRsAUNS A TWaNY NATRBNAY Raspberry

Pi Camera Jundeanildlunisnieninegnieludids uaz Amazon Simple Storage Service (53) Tu
< 4 A a (3K 1 % dy o o 1 % (Y

nsiivteyannaesnaely Tngasdilendugens Al Adsaienin daveunin as1vaeuinglunmn

Wasutalwanin onlunanlidnn

Tnelandrutidudsiiunisdes MuswnsunanaziSenldau

#nsiiudn Module Bu qiftevunSenldnululusunsy
from picamera import PiCamera

from time import sleep

import sys, os, glob, time

import os

import datetime

import RPi.GPIO as GPIO

from boto. s3. connection import S3Connection
from boto.s3.key import Key

import glob

from PIL import Image, ImageDraw, ImageFilter
import cv2

import numpy as np

from TestModel import *
testmodel = TestModel ()
pin = 16

GPIO.setmode(GPIO.BCM)

GPIO.setup(pin, GPIO.OUT)

class Photo:

def _init_ (self): # msimuaiiieldlunsidngs 53




self.directory = '/home/pi/Desktop/'

self AWS ACCESS = "AKIA4JSFZIFQHABSYHEQ"

self AWS SECRET = "PMFsTOAT5p9a2YyDwd4QdfbBgdwlInWEUQ3sGuePv"
self.conn = S3Connection(self AWS_ACCESS,self. AWS SECRET)

self.bucket = self.conn.get bucket('trashy2')

def capture(self): # NM1sAIBNINVEL
start = time.time ()
camera = PiCamera ()
camera.resolution = (1280,960)
camera.start_preview()
sleep(3)
camera.capture (/home/pi/Desktop/test.jpg’)
camera.stop_preview()

camera.close ()

def crop(self): # NIAAVBUAIN
im = Image.open('/home/pi/Desktop/test.jpg’)
thumb_width = 711
thumb_height = 568
img_width, img_height = im.size
im_thumb = im.crop ((img_width - thumb_width) // 2, (img_height - thumb_height) // 2,
(img_width + thumb_width) // 2, (img_height + thumb_height) // 2))

im_thumb.save (/home/pi/Desktop/test.jpg’)

def rename(self,folder): # nswasudelwdnw
Current_Date = datetime.datetime.now ()
os.rename (r'’/home/pi/Desktop/test.jpg',r'/home/pi/Desktop/'+ folder + '-' + str(Current_Date) +

"jpg)

def percent_cb(self,complete, total):
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sys.stdout.write('.")

sys.stdout.flush()

def getFiles(self, dir):
self.dir =dir

return [os. path.basename(x) for x in glob.glob(str(self.dir) + *.jpg")]

def uploadtos3(selffolder): # swivanlwdnmau 53

filenames = self.getFiles (self.directory)

path s3 = folder +/'

for f in filenames:
print(f)
k = Key (self.bucket)
k.key = path s3 +f
GPIO.output(pin, GPIO.HIGH)
k.set_contents from filename (self.directory + f, cb=self.percent _cb, num cb=10)
GPIO.output(pin, GPIO.LOW)

os.remove (self.directory + f)

def CheckTrash(self): # avaaadouinglunm tneulasnmmdunmerdineu
bg = cv2.imread(/home/pi/Desktop/TestSubime/be.jpg’)

bg erey = cv2.cvtColor(bg, cv2.COLOR _RGB2GRAY)

frame = cv2.imread(/home/pi/Desktop/test.jpg’)

frame_grey = cv2.cvtColor(frame, cv2.COLOR_RGB2GRAY)

difference = cv2.absdiff(bg_grey, frame_grey)

_, final = cv2.threshold(difference, 20, 255, cv2.THRESH_BINARY)

final = cv2.medianBlur(final,5)

final = cv2.GaussianBlur(final, (3,3),0)
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arr2 = np.asarray (final)

image_size = bg grey.shape [0] * bg_grey.shape [1]

final2 = arr2 / 255.0

image detect size = np.sum(final2)

if (image_detect size > (0.02¥image_size)):
return True; # 179

else:

return False; # laiﬁ’?mq
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Folwd : TestModel.py

ATl : Python

A195U19 : 1AnHNTuN19YIINYesE LU ST UNERaa NS NSLENUSELANALEINATNE18 AL AL
nsAalWafifidedn Trashy ResNet50 Model.pkl {dulnafildannnis Export w&an1s Train model
Buvfosuds welvaunsothuldldsangannduy

Toelandruilidusmandunisges NUswnsunanazisenldanu

#1154 Module 81 quitethunsenldanululusunsy
from fastai.vision import *

import time

class TestModel:
def _init_(self): # msrvuniioglnaiazlda
self.path = "/home/pi/Desktop/Trashy"

self.learn = load_learner(self.path, Trashy ResNet50 Model.pkl)

def predict (self): # nsthammdienviuenadnsudrhanfiuluiuls predict
start = time.time ()
data = open_image (/home/pi/Desktop/test.jpg’)
data = data.resize ((3,384,512))
predicted class, predicted_index, outputs = self.learn.predict (data)
predict = str (predicted class)

end = time.time()

print ("time to predict : " + str(end - start))

return predict

def acc(self):
data = open_image(//home/pi/Desktop/test.jpg')
data = data.resize((3,384,512))

predicted class, predicted _index, outputs = self.learn.predict(data)
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# print (outputs)

# print (max(outputs))

for num in outputs:
i = "{.10f}".format(num)

list1.append(float(i))

# print (typeloutputs))
a = sorted(list1,key = float)
# print (a)

return (a[3]-a[2])
#def accuracy(self):
# data = open_image('/home/pi/Desktop/test.jpg)
#data = data.resize((3,384,512))
# predicted class, predicted_index, outputs = self.learn.predict(data)

#print (outputs)

# test All time ~ 25 sec
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Folud : Motor.py

ATl : Python

Ae3une : Weilstunsianuresdufissimsedeunasssuvezludsunimesde s ivhune
wald finssadoulalunsanadnsuuusiieg Tnsassernaniuzussiulnd LOW wislianunsadosas
fullgsznindddadiuldnly Arduino AlgTinisdsAliuga Thuemesvhaunudosnis

Toelandruilidusmaniunisges Alusknsunanazisenldau

import RPi.GPIO as GPIO
import time

import numpy as np
import cv2

picture for show

imgl = cv2.imread('‘png/t1.png’)
img2 = cv2.imread('png/t01.png’)
img3 = cv2.imread('png/t2.png’)
imgd = cv2.imread('png/t02.png’)
img5 = cv2.imread('png/t3.png)
img6 = cv2.imread('png/t03.png’)
img7 = cv2.imread('png/td.png’)

img8 = cv2.imread('png/t04.png’)

GPIO.setmode(GPIO.BCM)

from Ultrasonic import *

ultrasonic = Ultrasonic()

GPIO.setwarnings(False)
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pintrash = 24
pinplast = 23
pinmetal = 17

pinglass = 27

#one way

time chl =6  #trash go
time ch2 = 10 #plastic go
time ch3 =16 #metal go

time_chd =21  #glass go

class Motor():

cv2.destroyAllWindows()

def arduino(self,typebin):

if (typebin == 'trash’) :
print ("Motor - Hello trash IMTRASH")
cv2.imshow('trash',img1)
cv2.waitKey(3000)
cv2.destroyWindow('trash')
cv2.imshow('trash',img2)
cv2.waitKey(1000)
GPIO.setup(pinplast,GPIO.OUT)
GPIO.setup(pintrash,GPIO.OUT)
GPIO.setup(pinmetal,GPIO.OUT)
GPIO.setup(pinglass,GPIO.OUT)
GPIO.output(pinplast,GPIO.HIGH)
GPIO.output(pintrash,GPIO.LOW)
GPIO.output(pinmetal,GPIO.HIGH)

GPIO.output(pinglass,GPIO.HIGH)




time.sleep(time ch1) #go
cv2.destroyWindow('trash')
ultrasonic.checkfull(typebin)
time.sleep(time_ch1-3) #back

GPIO.output(pintrash,GPIO.HIGH)

if (typebin == 'plastic') :
print ("Motor - Hello plastic IMTRASH")
cv2.imshow('plastic',img7)
cv2.waitKey(3000)
cv2.destroyWindow('plastic')
cv2.imshow('plastic',img8)
cv2.waitKey(1000)
GPIO.setup(pinplast,GPIO.OUT)
GPIO.setup(pintrash,GPIO.OUT)
GPIO.setup(pinmetal,GPIO.OUT)
GPIO.setup(pinglass,GPIO.OUT)
GPIO.output(pinplast,GPIO.LOW)
GPIO.output(pintrash,GPIO.HIGH)
GPIO.output(pinmetal,GPIO.HIGH)
GPIO.output(pinglass,GPIO.HIGH)
time.sleep(time_ch2)
cv2.destroyWindow('plastic)
ultrasonic.checkfull(typebin)
time.sleep(time ch2-3)

GPIO.output(pinplast,GPIO.HIGH)

if (typebin == 'metal’) :
print ("Motor - Hello metal IMTRASH")
cv2.imshow('metal’,img5)

cv2.waitKey(3000)
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cv2.destroyWindow('metal)
cv2.imshow('metal',img6)
cv2.waitKey(1000)
GPIO.setup(pinplast,GPIO.OUT)
GPIO.setup(pintrash,GPIO.OUT)
GPIO.setup(pinmetal,GPIO.OUT)
GPIO.setup(pinglass,GPIO.OUT)
GPIO.output(pinplast,GPIO.HIGH)
GPIO.output(pintrash,GPIO.HIGH)
GPIO.output(pinmetal,GPIO.LOW)
GPIO.output(pinglass,GPIO.HIGH)
time.sleep(time_ch3)
cv2.destroyWindow('metal)
ultrasonic.checkfull(typebin)
time.sleep(time_ch3-3)

GPIO.output(pinmetal,GPIO.HIGH)

if (typebin == 'glass) :
print ("Motor - Hello glass IMTRASH")
cv2.imshow('glass',img3)
cv2.waitKey(3000)
cv2.destroyWindow('slass’)
cv2.imshow('glass',img4)
cv2.waitKey(1000)
GPIO.setup(pinplast,GPIO.OUT)
GPIO.setup(pintrash,GPIO.OUT)
GPIO.setup(pinmetal,GPIO.OUT)
GPIO.setup(pinglass,GPIO.OUT)
GPIO.output(pinplast,GPIO.HIGH)
GPIO.output(pintrash,GPIO.HIGH)
GPIO.output(pinmetal,GPIO.HIGH)

GPIO.output(pinglass,GPIO.LOW)
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time.sleep(time_chd)
cv2.destroyWindow('glass')
ultrasonic.checkfull(typebin)
time.sleep(time_ch4-3)
GPIO.output(pinglass,GPIO.HIGH)
if name ==' main_ "
mm = Motor()
#  mm.arduino(‘trash’)
#  mm.arduino('plastic’)
#  mm.arduino('metal’)

#  mm.arduino('slass’)
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Falwa : Ultrasonic.py

Al : Python

A195U1e : TeaRInTUN15YINIuYduNaznsIvdeuIUS e sTudufunsoly Ine Ultrasonic

Sensor WULAEIAUNITHTINEBUINTVELLIUN I UNADISUNT o wiaglvlunstindverlnddy vsaify
a Y A 1 . . A Yo v v v o ° I

ANITUTAABUNIUNIG Line Notify LWaudslAdmtninin1siivaey

Toelandruilidusmaiiiunisges Alusensunanazisenldau

#n5iudn Module Bu qifievnSenldnululusunsy
import RPi.GPIO as GPIO
import time

import requests

GPIO.setmode(GPIO.BCM)
TRIG =8

ECHO =7
GPIO.setup(TRIG,GPIO.OUT)
GPIO.setup(ECHO,GPIO.IN)

global msg

class Ultrasonic:
def checkfull (selftypebin): # n1sfruaiialdlunisidnds Line Notify waz doulunsdidwerlndifu/ifiu

url = 'https://notify-api.line.me/api/notify’
token = 'RuVYrUg3xGwxSgeesncMkKbRTUeJ5)CwyaNwdy5i5QL
headers = {'content-type"'application/x-www-form-urlencoded',Authorization':'Bearer '+token}
GPIO.output(TRIG, False)
time.sleep (0.01)
GPIO.output(TRIG, True)
time.sleep (0.0001)

GPIO.output(TRIG, False)

while GPIO.input(ECHO)==0:
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time_start = time.time()
while GPIO.input(ECHO)==1:

time_end = time.time()

time_duration = time_end - time_start
distance = time_duration * 17150
distance = round (distance, 2)
if (distance < 5): # deuluiledwezif
msg = 'The ' + typebin + ' bin is full. And distance : ' + str (distance) + ' cm'

r = requests.post(url, headers=headers, data = {'message:msg})

elif (distance < 10): # Fouludlodmerlndis
msg ="The ' + typebin + ' bin is almost full. And distance : ' + str (distance) + ' cm'
r = requests.post (url, headers=headers, data = {message mseg})

else:

pass




Folwd : testw.py

ATl : Python
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AN95UNY : LAATNTUNISYINIIUYBIEIUNILATIVEDULINUNVBIVLE FIALTNSANNUATIUDIUINLN

wiazUsennly feazdusvisiiuanuniuglunsyiuievesisastulrtiussans n N

Toelandruilidusmaniunisges Alusknsunanazisenldau

from i2c import *

import time

i2c = i2c()

w = float(data)
print(w)
time.sleep(3)
class weigth :

def _init_ (self):

def check():

if w>=60.0:
print ("glass")
return glass

elif w <= 31.0 and w >= 13.0 :
print ("plastic")
return plastic

elif w <= 10.0 and w >=0.1:
print ("metel")
return metel

else :
print ("trash")

return trash

self.path = "/home/pi/Desktop/Trashy"

self.learn = load_learner(self.path, Trashy ResNet50 Model.pkl)

# glass UutinuInn1n 60.0

# plastic Ywiinegsening 13.0 fia 31.0

# metel Yminagsyning 0.1 84 10.0

# trash Sus]




Folwd : 12C.py
ATl : Python

A1asue : tanflaidunisvieulunisdedayadnn Arduino uno TUés Raspberry Pi fiu 1°C
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#1/usr/bin/python
import smbus

import time

bus = smbus.SMBus(1)
address = 0x04
check = chr(bus.read_byte(address))
#print(check)
data ="
if check!="0"
for iin range(int(check)):

data += chr(bus.read_byte(address))

#print ((data)+" ¢")
else:
print("no")

#time.sleep(9)
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YIAWaERn Y2AUN2 nszlaslans
o witn o hwiin .:.' thwitn
UD ., UD . U o
(n3w) (nsw) (nsw)
i select? vun 600 wa. 17 Lo 1aa1 Aum 250 93 190 padiauanlng 245 ua. 11
it thiing aun 550 wa. 14 | Hivitamin C 200% 11A150 ua. 127 | adowwes 325 va. 13
hiia nestle 41 600 wa. 15 wusud gulnadn v 42 ua. 61 Qizz thaud 230 ua. 11
ity G vunm 600 . 16 aUauwes vun 250 ua. 153 U8 wundinad 245 wa. 11
ity ee31 M 500 a1a. 17 A13IVIUAT VA 150 @ 138 vJos dle vun 320 wu3 14
13151‘11 vit a day 9U19 480 1a. 28 M150 U150 wa. 141
¥ man some u1a 480 wa. 31 Atnue aulay u1a 250 Ua. 183
Yndi Rfnia Wad 290 va. 28
U3 wund vua 550 wa. 28
Y3971 nFuil wum 500 wa. 34
Tn Lildhana wua 500 e, 27
B nuil aun 420 wa. 29
1wy Dutch Mill awn 400 wa. 30
Bifesta Cleansing 90 wa. 26
Aduenuth Shokubutsu 100 . 20
paracap paracetamol 100 wia 18
1087 aduwiAeale 350 n3u 30
nlag 320 NS 20
s Auis unm 0.75 ans 24
‘ljﬂg‘llm tesco YUIn 330 wa. 13

ANLRABYRIVIANAERN (NFU)

ALRALVDIVIARAT (NSU)

AafgvaInseladlans (n5u)

23.25

141.85
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2T 9 - 2 M5NAaeInIslYy Force Sensitive Resistor 4lalun15inumviinuny Loadcell
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2 9 - 4 vaahundegemi reTrash Tutlagii
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