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_ Abstract

This project proposed a designed of small_prototype autamatic
garbage disposal system. This sysiem consists of the image processing
part to decide the number of target (garbage)-and-wrii robotic.pact 1o
get rid of all of tagget. Most6f composicnts aro. designed and
constructed by using 3D printer. The embedded processor devides afe
selected to make the main control systert have o small.of size s nitich
as possible. This small protot¥pe:sysicm can beused easily by any
user. The resulls of proposed project show that the proposed projecied
can be further developed to use in the real world

Nowadays, People don™t reillize abit probiems Tt may oceur in
near fulure flom pulting garbage into the water. 1t make o huge-ameunt
of waste in the water. Especially bad -water quatity and water
pollution. Every year thtrean: manywarbage float 1 obsirkct the drin
gate such as hard-destroved plastic ', unusable furmiture . foam and
plastic bag. By the way the general.method for climinating waste also
hard slowly and requires™a loy of Lbors 1o, cleaning: In addition; we

have created “This small protorvpe system for solve problems: by
automatically working o aving humar libor, €5VE moncy ind cab.

control the schedule of works

. _Methodolap

The simple ovex allof the sysbem can be showed as below.

1_'314-".".“.-.&1 -N Driver control |

Fig.2 Prototype of the proposed system

E-mail: klattasit@kmitlac.th’, kspaisan@@kmitl.ac.th
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U

 Regis

Hhe waste-cleaning systeimrean reduce the mmount of wasie at the canal,
Danot need of Afot af iumar labor. The principlcof system as followed.

Firsl, usier cidn select optidn oF system Lo operutédepend on period time and
level aimountiof waste Srabl¢ talcontrol for user requirement and then when the
cymemmadcieel the Wasle, Thesystom operation siart from use sweeper o sweep
amount of waste.forward 7t bo the area pesraobot am. Adjer that the robot arm
will mowe (o pick the wasts up from the watcr automaically,

-Use imiige provessing part (o decide menhmber o}hﬁ{gﬂb«gﬂ
-Lse nwmm'rh fean amount ol' umvc

Able to dev énﬁ‘tomml system i:(’lﬂﬁtlon mquhmmn.
-Rédumelnmnmchcofwnﬂ 4

For devel h;fnhe future F
Ru.'ln& Mrﬂ'ﬁ}‘nlun fw,,hh] distance,
Nmﬁ:mmnnddnqh?\mmd for long distance.

4 Exmumﬁ?ﬁm;mﬁu the water,

% '-DL' )ltqluuwlcm'nmuﬂ.mlhcn.llwlll_
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AARUIN ¥
N13AAAY Raspbian

[ . = . )
winwalunisidenly Raspbian My 0S Tu Raspberry pi luniseanuuukazwauIszUy
. - o a P & ada P o A a
W31 Raspberry Pie lailowasosnauiinmosvuiadniilvuniesaniishiie flanuauisa
= < o | | = < . =
wilouiasesreuiimesvwnlngynuszns awnsasess Monitor Lan 30 Wifi saudaiiu server
° < v & o .
Frassiinauamnsalduld sl GPIO (general purpose input/output) a@wsawdeu
o et 1 3 | U
Wsunsuiieruauuasiudangunsaineuen Wy muRn Relay Switch 8wwf19Ingunsal

Sensor \fudu szuuUfURns Raspberry Pi.gaunsnas 05 lussena Linux Tévatnvans 1éun

1) anilvian,ir i-or ads/raspbian/
e — o "“-::‘\:_ st ”//'/

U 9.1 wifduled httpsW.rberypi.org/downloads/raspbian/

2) arilvanlusunsu BalenaEtcher 970 https://www.balena.io/etcher/ tevinsideu
4 150 aslu Micro SD Card
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gﬂﬁ v.2 wi Ul https://www.balena.io/etcher

© - =

2018-11-1_-fuilimg

3UM v.3 Tusunsu Balenaktcher

3) 1d Micro SD Card Lty Raspberry pi Udavian1siniaseaviasaantiy

gﬂﬁ .4 Ya4ld Micro SD Card 999 Raspberry pi 3
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gﬂﬁ 9.5! Desktop, 189 Raspbian-OS
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AIAKNUIN A
N13AnAY Opency Tu Raspbian
1) WUnATes Raspberry pi a1 Uanti1 Terminal Fuan
$ @ B Blieosbores ~ T« 1053

pi@osboxes: ~

File Edit Tabs Help

3‘|Ji?1I A, 1 899 Terminat
2) damsas Library-# OpenCV #imamsludiimugiy Tasvihmsfsnisndesesoluiiitazyssvin
sudo apt-getiupdate &&sudo apt-get-upgrade
sudo apt-getiinstall-build-essentiat-crnake-unzip pke-config
sudo apt-get install libjpeg-dev libpng-dev libtiff-dev
sudo apt-get install libavcodec-dewibavformat-devibswscale=dev libval-dev
sudo apt-get install libxvidcore-dey;libx264-dev
sudo apt-get install libgtk-3-dey,
sudo apt-get install libcanberra-gtk*
sudo apt-get install libatlas-base-dev gfortran

sudo apt-get install python3-dev

i
e as

3) 13 Download Inldfndeas OpencV Tnsfunedadsifazussia
cd ~
weet -O opencv.zip https://github.com/opencv/opencv/archive/4.0.0.zip
weet -O opencv_contrib.zip https://github.com/opencv/opencv_contrib/archive/4.0.0.zip

unzip opencv.zip

40



unzip opencv_contrib.zip
mv opencv-4.0.0 opencv
mv opencv_contrib-4.0.0 opencv_contrib

4) @313 Environment @ wsu OpenCV
weet https://bootstrap.pypa.io/get-pip.py
sudo python3 get-pip.py
sudo pip install virtualenv virtualenvwrapper
sudo rm -rf ~/get-pip.py ~/.cache/pip
echo -e "\n# virtualenv and virtualenvwrapper" >> ~/.profile
echo "export WORKON_HOME=SHOME/ virtualenvs"s>.~/profile
echo "export VIRTUALENVWRAPPER. PYTHON=/usr/bin/python3t, 5> ~/.profile
echo "source /usr/flocal/binAvirtualenwrapper sh™ »>~/.profite
source ~/.profile
mkvirtualeny ov -p python3

workon cv

LN pi@raspberrypis ~

workon cv

5UN A.2 ynduluuiuansinas virtual environment 1¢f

pip install numpy
5) CMake uway Compile OpenCV @ 43U Raspberry pi

cd ~/opencv
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mkdir build
cd build
Code dhuarsiilvifianidiiensimuaiae
cmake -D CMAKE_BUILD TYPE=RELEASE \
-D CMAKE_INSTALL PREFIX=/usr/local \
-D OPENCV_EXTRA_MODULES_PATH=~/opencv_contrib/modules \
-D ENABLE_NEON=ON \
D ENABLE_VFPV3=0ON \
-D BUILD_TESTS=OFF \
-D OPENCV_ENABLE_NONFREE=ON \
-D INSTALL_PYTHON_EXAMPLES=OFF \
-D BUILD_EXAMPLES=0OFF-:

ﬁ'lmSLﬂ"uﬁuﬁ"Lumse’hﬁaaf’ﬂ'agammsaq OpenCV
sudo nano /ete/dphys-swapfile

wsuwnly CONF SWAPSIZE = 2048

sudo /etc/init.d/dphys-swapfile stop

sudo /etc/init.d/dphys-swapfile 'start

¥1n13 Compile OpencV.

make -j4

[100%] Building CXX object modules/python2/(MakeFiles/opencv_python2.dir/__/src2/cv2.cpp.o
[10€%] Building CXX object modules/ximgproc/(MakeFiles/opencv_perf_ximgproc.dir/perf/perf_rollin
g-guidance_filter.cpp.o

[1ee%] Building OXX object modules/optflow/UMakeFiles/opencv_perf_optflow.dir/perf/perf_variatio
nal_refinement.cpp.o

Scanning ndencies of target opencv_python3

[10@%] Building OX object modules/python3/(MakeFiles/opency_python3.dir/__/sr

[1e@%] Building OXX object modules/ximgproc/OMakeFiles/opencv_perf_ximgproc.di
ed_medion_filter.cpp.o

[10e%] Linking O executable ../../bin/opencv_perf_cptflow

[108%X] Built target opencv_perf_optflow

[102%] Building (XX object modules/ximgproc/(MakeFiles/opencv_perf_ximgproc,dir/perf/pref_joint_
bilateral_filter.cpp.o

[10e%] Linking XX executable ../../bin/opencv_perf_ximgproc

[1@e%] Built torget opencv_perf_ximgproc

[18e%] Linking CXX shared module ../../lib/cv2.so

[100%] Built target opencv_python2

[100%] Linking O shared module ../../1ib/python3/cv2. cpython-35m-arm-1inux-gnueabihf,so

[10€%] Built target opencv_python3
(ev) :

sudo make install

Built target gen-pkgconfig
C Built target libwebp

[ 1eX] Built target libjasper

[ 15%] Built target IlmImf

[ 2@%] Built target libprotobuf

g‘dﬁ A.3 vaue Compile OpenCV

Jumpuilazldnaiuuuinaadddinaiseuszunm 1-2 v
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sudo make install
sudo ldconfig
8) USuiuil Swapfile lfuiniia
sudo nano /etc/dphys-swapfile
udunly CONF_SWAPSIZE = 2048
sudo /etc/init.d/dphys-swapfile stop
sudo /etc/init.d/dphys-swapfile start
9) veaauI1 OpenCV annsnaslaviall
workon cv
python
import cv2

cv2._ version

& .. ,
WINYUHIAN '4.0
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AIANUIN N

N15ARAY Arduino IDE

TUswnsy Arduino IDE Wulusunsuitldniwn C Tunis@eu viliaesensyinanudile 14

Y] o o W ' ' |
sz Tuiluisilusunsuiuiuy Open source Annauaunsaldels Taglidldde
wadnluniswaun Snviedadulusunsuiilasuanudouatnaunsvas vhlvauisadumisnisle

12

NuuazdoyaiuAuladeg

1) aniflvanlusunsy Arduino IDE https://www.arduino.cc/en/Main/Software

ElowMoad the Arduipa, IDE

HouaLy BUTLOS BETA puribs

a0 o L e e B
—— g,/ e e sl R T

B R ] e o e

Ut L1 vl httpsy//Avww arduine.cc/en/Main/Software

2) fnsalusunsy Arduino IDE am‘uﬂauﬁ?ma%
e o) t WA T Yk o g

Hnmremu agreement before instaling Arduno. 1f you
mﬂdmafﬂamdﬁlm

LESSER GENERAL PUBLIC LICENSE "
[Version 3,25 June 2007 -
L"DM!(C} 2007 Freée Software Foundation, Inc. <HHp:[/fsf.org/>

mhmmmvwmmmmoftﬁm
but.changing it is not alowed.

version.of the GNU Lesser General Public License ncorporates the terms
mum Soflhe Gl.lsemral Public License; supplemented

g‘uﬁ 4.2 NM5Aage Arduino (1)
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o Arduino Setup: Installation Options -

Check the components you want to install and unchedk the components.
continue,

you don't want to install. Click Next to
Select components to install: Install Arduino software
Install USB driver
[ Create Start Menu shortcut
[ Create Desktop shortcut
Assodate .ino fies
Space required: 482.4M8

Cancel I MJksf!]rw.laiSyﬂem-\BU < fBack ' i&uh '

] a & ;
3UN 4.3 mM3faee Arduino (2)
. Arduino Setup: Instaltation Foldes

Carrel I Nuisoft Instal System v3.0 < Back Close I

U 4.6 N5AnAa Arduino (5)
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3) Waluswnsu Arduino IDE

= 27 "
JUR-9.7 mihasvedldsiunsu Arduino

a7
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AMARNUIN

v
N130AAY Cura

1) anmilvanlusunsu Cura Sl https://ultimaker.com/en/products/ultimaker-cura-

software

UIHMaKeT Epioe  Products  Stories R T :

Ultimaker Cura
software

LIEraiont €6 prepares youe mosded for 10 pricting
Crtavsed. et ested oo’ bes for 30 ponters and
TrAtedals IThEAT) WU LAt SEat Drmibeng de haldy o o L
B with wdustry stanadard soltvae ategr st o0 e
srheaming your worsfidwe for mawemem gl

nnnnnnnn

o a b
3U# 9.2 ms@nns Cura (1)
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€ Cura 14.07 Setup - X

Choose Components
Choose which features of Cura 14.07 you want to instal

Check the components you want to install and unchedk the components you don't want to
install. Ciick Install to start

Choose 3 options below

Select components to install: Cura 14.07

[} Uninstal other Cura versions

Space required: 86.2V8 4, Click Install

o

= a O
JUN 9.3 n13fasa Cura (2)
£ Cura 14.07 Setup =

Installing
Please wart whi Cora 1 4.07 @ beng eistalled

|i:utt'. tmer_query Dy

TR |

Pleasa wait for installation

r!_'lJ_f'.__":i i ' e

31]1?; 2.4 730069 Cura.(3)

rDenze Driverdnsiallaboh Wi.‘-lﬂir

Welcome to the Device Driver
Installation Wizard!

This wizard helpe youinatall the softiane drivers thal some
computens Sevices need n ofger I work

1.Click Next

Te continue, chck Next

5UM 2.5 n13AAsa Cura (4)
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Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer

came with instructions, please read them first

1.Installation Success

1

You can now connect your device to this computer. ¥ your device

Drrver Name Status
v/ Arduino LLC (www ardui . Readyto use

I 2.Click to finish

d = H':
3U 2.6 nsians Cura (5)

Installation Complete
Setup was completed successfilly,

Installation complete

L]

Click Next

et |

. D &
JUN 2.7 mM3kinmy Cura (6)

Cura 14.07 Setup

Compleling the Cura 14.07 Selup
Wizaid
Cura 14.07 has beertinstaled.on'your computer

Cick Frwgh to dose this wizard

' Astart Qura 19.07 '

i3

—

1.Choose to run Cura

2. Click to finish

]

UM 9.8 nsAinsia Cura (7)
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