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ABSTRACT
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]
vV a1

s uavuainedig 9 uasdwihiidwlWldiuiusudlivewmesimasndunnedias

ilinemaivyule

2.2.1 wasniudsdaya BrickPi

Ci DE XTEQ

Brn kPa

JU 2.2 wasnsudslaya BrickPi

51 - S4 wasndmsuRBMEa$9IN LEGO Mindstorms
MA - MD wosadmsusauamasain LEGO Mindstorms
12C

GPIO anansaideusawuwasannmeuenly
wosnglnidn

anula-Un
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2.3 LEGO Mindstorms NXT Motor

e & v ¢ v o v o
\Wugunsaiatn LEGO Mindstorms NXT Tulassnistiazlduemed 2 & viwehildude

| cq v ¢ o al\l & daw & Y v oW =
‘UEN‘IQ‘UEJ‘LIG] IWﬂuEJUG]ﬁqﬂJ']‘iﬂLﬂaauw ﬁ'ﬁ.ﬂtlma‘ﬁua?ummﬂwﬂwmuauﬂaﬁam'}ﬂuuamai f

& w1 [ fo ° v d & v v v a v = v o &
ﬂqmqiﬂLUuﬁawUHUﬁﬂmLLa? UDLADIMINUIIENINUIMUUADUYY WAZDNT NN LIYIIVMLNLY

]
= o

o o o e 5 . . o I
aot19v21 Tumisléau agdeadeudatunasnuas BrickPi lunass MA — MD wilswesanan s

wawes dunnenwi lujueudi awnsasdeusinesain LEGO Mindstorms 1éds 4 &

3Uft 23 LEGO Mindstorms NXT Motor

(81989970 https://imaees-na.ssl-imaees—amazon.com/i‘maGes/l/71e2unavdS._SX466_.ipg)
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2.4 gUnsalanglW Power supply

o voa v o ] o & ) € 1 |
fimhndrelinssuanss sv Idifugunsalse 9 ieiassllifugunsaisng q wu

Raspberry Pi 3, 4aina$ 1Uusiuy

=1

3UN 2.4 Power supply
(§79899970

https.//www.feachteeh Xyz/media/cataloe/produtt/cache/c68 78845170 he 650096943 ¢

2b1e9/b/1/brickpid [base kit componeitipic.jpg)

2.5 BrickPi3 case

ledsyneudulasniieansnsausenevaunsalifuvususiimislifedudiunn LEGO
gunsaiilagldviu Raspberry Pi uag BrickPi3

E‘Uﬁ 2.5 BrickPi3 case

(91989910 https://www.robotshop.com/media/files/images2/brickpi3-base-kit-desc2 jpg)
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2.6 Python 3

python

sU#l 2.6 Python 3

(5%‘15\1?]%1 http.//www.greencow.space/pt/events/view/417733346/python-programmina-for-endineers-

and-manufacturers-(3-part-series) )

Python Aatfentwildlunisifeulusinsunteiniy ?quﬂﬁwmﬁumiﬂﬂlﬂﬁﬂﬁﬂﬁ’mmamwg%u
NA1IADAINISATUNIYT Python 18 suns suy Unix, Linux , Windows NT, Windows 2000,
Windows XP w3ausiusiszuu FreeBSO Snoeemiiniua i OpenSource iviiouating PHP
vhlinnauanansefiaziit Python inianlusinsuenslsngladlisoadealdsns wavanu
1y Open Source YAt AuTRWALY Python ﬁmmmmmgﬁu wazldeulansu
Aufunnanuaiza A9 Python tugnitannduslasiienuseleitesifunvite e
gneenuuuanillassadr e wiulalng lidudeu Tnaginagldmluntusanguluvmsiintwm
duldineanuigassanou Python interpreter Wi Tuduysn1u1v94n19 Python tilal#
amnsasulfin Python 16 delsnivlaumdmnssiunaiunsaldauldns denndinanldd
https:/Awww.python.org/ Fadulusunsuuuy source uag binary dmiuunaanasuiiinsualm
fisw wonanil Interpreter feafuayunislioulusunsuiu Interactive shell Fadunisieuldn
1890191 Python aslduaziiunadnwsnisvirauvesddalalusiuil Python Interpreter fug
mminﬁ%ﬁ'uﬂfnummmﬁ’uﬁqﬁﬁu’lwﬁﬁgﬂﬁwmmmﬂmm C waz C++ Python tuiming

o [ I " a LY ) 1 2
ﬁﬂﬂiULﬂuﬂW‘lﬂﬂuﬂﬂiﬂﬁd Extension LLﬂﬁLLBWWﬁLﬂ“IJu‘ﬂU'ﬁULLﬂﬁlﬂ
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2.7 Raspbian

RaspbianQ§

31.]17% 2.7 Raspbian
(5’1&5%]'1(1 https://www.elektormagazine.com/news/the-ultimate-guide-to-raspbian-and-other-raspberry-
pi-software )
Raspbian u OS e Raspberry Pi Foundation wusaidmiudanay Raspberry Pi lag

WAI1A91N Debian Linux #4481 Distro seailonsunils tasvinsuuusslimne funisle
NUNSHARA Rasphian Uy Raspberry Pi mmmﬁmﬁwu SD card vu1n 2GB 1 wsvurail
wuziAeniud 468 Tuly wsaan download wiaudalivh unzip lalwaunuana .img
waanlelg ime wudfmIeudeuasly SD card uazdwiumsadlu Windows aniilvas
TUsunsudwiuiion SD card s Win32Diskimager 910y a8 directory dwsuniuTusunsus
WU C:\Win32Diskimager ¥n1s unzip TWdi download Tulilu directory ﬁa%’wﬁu Ju
TUsunsu Win32Diskimager.exe #i unzip 1 m:wﬂwi']wﬁﬂg?fyumugﬂ 2.7 :nthuden Image
File \Ju .img #1 unzip 13 udaden Device 1uit SO card as1dom nal Write soauiade udavh

Safely Remove Hardware %89 SD card
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| B
i %5 Win32 Disk Imager J.E'ﬂ__&‘
Image File Device
C:/raspbian/2013-07-26-wheezy-raspbian.img | Fy « l
|Copy | [F] MD5 Hash:
Progress
B |
Version:0.9 | Cancel | Read [ write J[ Edit |
Waiting for a task.
L. >,

Uil 2.8 NISAAAY Raspbian OS

(5’1&5&%’1?1 hitp://santilert.blogspot.com/2013/09/raspbian-os-raspberry-pi.html )

dm3U Mac 1d SD card aslu card reader 974 DalUsunsy Terminal

W& SD card ogfil device oyl Inaldedy diskutit tist 9and ATUIAN column SIZE
UG device 991 column IDENTIFIER 9s1#ulddn SO card #atiogil & unmount device (lu
#reghs device Ae diskt) TaeTdds diskutil unmountDisk /dev/diskl yhidsideu SD card
TagldFds sudo dd bs=1m if=XX.img of=/dev/diskl Wyt XX.img sedalnd img 7
download Wa unzip Hﬁmcﬁﬁud’m disk1 A device 7 unmount 15 araiinsany password
AendaINlBuass Mac 05 X 9gviins mount device ndusnlienlusid uagyinisada
directory Trashes iU fseventsd Wgiaslu device FaaziAndmneufions dosauans
directory Hoonluil /Volumes/Boot TneldiR 184 cd NVolumes/bodt vhmsau directory iy
W laeld@ds rm f - Trashes fseventsd

98n97n /Volumes/Boot nduluii home Tagl¥Ada cd wag & unmount device 3naslagle

Ads diskutil unmountDisk /dev/disk1

. I ol 4:‘ 1 " L3 ¥
N3 Boot Raspbian 1d SD card fwSeuliaslu socket Mogiuarsvesuasn Raspberry Pi
udwosenmlneldany HOMI w3e composite RCA #ia keyboard 1$vnaas USB deans
L7 1 U =J 1 .
network 1Wmnetas RJ45 deanelwidnfiges MicroUSB auiiiu boot message 80AN19990 W
o o2 - Y v & @ 4 w o w v & quw
TOIUNTEVNWIUNYA WA 2.8 Msidenitelnldgnastiuasiu Tab Wiedasnisvivviadeiuls

nA Enter 1{l8931n Raspberry Pi 14 CPU An1ansasndy PC is1Auiae 1iawna Enter fossedn
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fin inszonaguuileusiulivinu Expand Filesystem azidlunisvene file system Toifuna
RS SD card UazILINaNEIaIN reboot ASadAlY Change User Password 15unisaa
password 984 user pi Internationalisation Options 1lUlAbu timezone iy Bangkok
fudeu keyboard layout 210 UK 1fJu US Mé’amﬂaaﬂmﬂLmﬁmﬂ%ﬁms reboot %10
ﬁaqmiﬁﬂmgﬁﬁﬂ Ala terminal #38 login M8 secure shell wdaldiFnda sudo raspi-config
nsUs/ileLATes fuasa Raspberry Pi Lifivutala nalafnenaevietalwiidronetes
MicroUSB leita wsivndiosnis shutdown 0S Ifauysalriou Tsldds sudo shutdown -h

now sollnanuruuUesAMAaLA LED Euaennaien

Fovienid Fot 1 i Puser (91}
Ceeen whatagr tn bﬂ Mt § dafhoee asireneat o TN m-;.u.g

asguage nrd rog\otal \ﬁ“‘. ol |-- lacat
Latrik o mw wEh e WLy
lﬂﬂ s Filte Lkﬂllll Iudﬁ',ﬂﬂllﬁul K‘
l—u-u iy 1o
Confiporn stviated uu\
t r-ﬂ-l‘hn Abeat 1By 4o "In il Lo

v

Uil 2.9 BIOS 2n518LUD53INNY

(’5’Naﬂmﬂ hitp:/santilert. blogspot.com/2013/09/raspbian-os-raspberry-pi.html )
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2.8 VNC

5Uf 2,10 VNC

(91999970 https://www.mundeemak.com/download-RealVNC-6-0-2.htm] )

VNC (Virtual Network Computing) tJumalulagdmiu warvieUsyerlna uistuzuuuy
nsiinfisszazlnauiias edigneNiames VNC fa8liauistdminan wuumaisioUee

a ¢ oW o i .:sI | & = ¢
ﬂﬂﬂW?Lm@iLﬂi@ﬂﬁUﬁiﬁﬂqﬂ‘izﬂglﬂﬁLLaﬂﬁ'JUﬂ?JW']UﬂTiL“U@SJm@Lﬂia‘lﬂﬂ LWﬂIUIﬁﬂLﬂaﬂﬁ@ﬂ

el v

svwylnaiiu UNC fselewdlumiodensufimme St ldannsodhianadiounnd iy
VNV RETIETERaN b uaﬂmnﬁﬁaﬁﬂsﬂwﬂﬁw%’uﬁ@LLaLﬂ%a‘chEJ’Luamwwmﬁaumaﬁa
wunkuninalulagan saume (T) Adesnsudletlywissuuminauvasszeglnauennain sy
VNCVNC gnassuifiulassnisiselemuvadalutsasvemsssit 1990 finmsadslagdu
warifeUsvezlnandnuatsagaetuagiu YNC lushtauinn e VNG duldadrsunens
3N RealVNC. AsEnseyUsTIOUATELEY 4 THuA UltraVNC wag TightVNC. VNC

a = A, d o/ L% :: 1 i .
ﬁuUﬁ‘L‘;‘LﬁWU‘LJQUﬁlﬂ’liwwuﬂiJEmwum‘Uu Windows, MacOS wa¥ Linux

L3 a = [} A 1
WNC virnuluguuuulaaidus / @5wnesualdluslnaeainietraamsidoninmsy
Uvlassvezlna (RFB) gnén VNC (unnsaSendnge) sxuwddlddoyadld (manaudufinsivannis
< 1 a_ A v acf € acs ¢ o v
indoulmvsanduasmsadinuionsnauuunn) fuldswiies 1¥swiaes VNC avdunimmihae

v a & ¢ w o o v v o 2 ¢
090U framebuffer LU?JVI']LLa:ﬁLL‘UiﬂﬁUlUUQE}ﬂﬂ']‘S?QJWQ@LLaLLUaﬂqiﬂau’U'ﬂNﬂaﬂqﬂLﬂia\ﬂﬂﬁLﬂum
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mnszezlnaludimstioudeyalundes msideusioriu RFB Unfesluiinedn TCP 5000 u
W@iaesmadionlunis VNC aglsfinmumslda vNC Tnehlufiodniuasiinuadiuay
sdenimuANuUaeadtdsanimadenin 9 wiMicrosoft Iesileddunaniieussorina
wifussuudURnisues Windows Fusn Windows Remote Desktop (WRD) dagliiidansnse
SufvadeusoszerlnannlaaiSudimdiuls uenanmsatuayulaadusilugunsad Windows
Bu wgUNIalLAudaLazaNIMTnuLeUATOER I0S Way Android Hsanunsavinueindiy

lpaudud Windows Remote Desktop (uatlalldi@sniaad) shumaneny fislog
Faunnsnea1n VNC #l4TUsTnnoa RFB vasnu WRD 14 Rerote Desktop Protocol (RDP) RDP
Liswnsavhondldlaeassiuginsudaiu RFB ws ROP-azutmivainarieUseniumn
Auuzilunsadasudwiresiazduaniymuuzihmaiuniunsideusesseying A
uansinsluldslameadenalingas WRD Taslfuvudisinsounstiotnasnovausssonisianey
voultnnnineadu VNC winugradignd WRD liaunsaseadiiunisudnimaiiuiasees
gunsalszerlng widesiewsauuwaduldiueniusigmn Google Waita Chrome Remote
Desktop uaglislamaa Chromoting vesnueailoatiuayugunsal Chrome OS findnaiy
Windows Remate Desktop uduiilausigusianea RFB AgRMauUAiMuAINUaen bLaYnS
Tnuiiiiuiuiieadrslagiu ARD dm3ugunsal MacOS vasinies iaUfiiderderug el
gunsal i08 awsevhmihilulradudssedingld uewndatuinsrieUsserlnady 4 1oy

WINIASUNSWaILA LA eI pveunLIsasy
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Ui 3

N1398NLLUU

2.1 gama‘lﬂamnsu (Use case diagram)

3.1.1 HAAINITNIIUNTNTINY awjuauﬁﬁ’l 309

&! 8
- \‘ K

MOTOR RPlidar A1M8
g & ¥

G DEXTER

Computer

& % :
- BrickPi

A

BrickPi3

MOTOR
%\ Y P

e | = 1 o
JUT 3.1 Use case diagram T03uguidnsia

INJUN 3.1 uan3 Use case diagram vosvusudITe NMsasvanIsviney Suduan

Aldsvimsteduueudihu i uwonnaiasuuuasnlnuienouiinees wnalulad oT T
v e [} 3 v aa v ] E_’, ] ] O = ' € o

msdsAuueud i ldluanwifisiesnisdiss vaduvimisdisatuiindrannsuee$iassey

o o= ovy % @ 19 a o a v
wazgunminiuiinle gldawsoauadnsidainiuwenwiiadtuunsuimesidiag
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3.2 N1999NUUUTISALIS (Hardware)

3.2.1 fuBuaUIAy

$4t

A o . -
JUN 3.2 M5%11971UU84 BrickPi

= o g ' (3 = £ o v o ' &
1NN 3.2 uanemsvhsmvesiaueuidis s axliueme Sy iidurve sjueud
Weusioagfiu BrickPi uazifiwuiwesiudatayaliitu BrickPi wiuifu Iay Brickp innsiveusiong

U Raspberry Pi lunsldeiu agdaddasin o Taadlviiusjuous ielivususaunsoviele
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3.2.2 lnssairevjususivedu

JUnmsieluil uandlassairnjusuitedu Taeanunsalilassandudiuresynvesiay
LEGO vihmseanuuudilassldmuigldfonis

U7 3.4 Tassadrajupuddey
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U 3.6 lnssasaiusunvady
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U 3.8 lassadejusuivedy
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JUT 3.10 Trssadainvjusuddedunas camera pi
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v

sUN 3.12 lpsed
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o o

A b4 1]
UM 3.14 lpssairajueudUedy
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3U 3.16 \owsiomedoyn USB RPLidar AIMS
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U7 3.18 Jouso Power Supply
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= o 1 ¢
3UN 3.20 WWpumauamas MA

30



JUN 3.22 Wausawsines MD
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5Uf 3.23 1

U
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3.3 N1509NLUUTBBNALIS (Software)

3.3.1 naeersasUantvjusuddsiu

dex

Cameral

vl r

frm

-~

& a

5.6/2.0 fps

JU# 3.24 ndessstantivusuntaiu

3.3.2 RPLidar A1M8

E‘Uﬁ 3.25 NBﬁWS‘ﬂ’]‘iWﬁ‘BWLLNU‘ﬁIQWﬂ RPLidar A1M8
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3.4 Wadv1§ansvinanu

3.4.1 N15%1971UVINSUIAUUBUA

OO
-60

7AY/AY

N
N
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3.4.2 Triadwin RPLidar A1IM8

LSURY

VILATNMIAZSEEN Y

v

ALIAILAY X AUy

LARINANITWAD AN TN

\_T'_

talusunss . ALl
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uni 4

AaN13M8 4

1 < o v, o o v w1 I3
nnmaneassjusudluanuiiiaes tneld wifi iudenandunisteiuusud nsvaey

svgymalawseuluituidy ansaldoulduaylivadnsmugausrasdvasnisadremjusus

o s ]

1. JeAuueusle Wy vne viewer

2. MIrHEIBUNANNG 360 B4Fn

3. Uadurusudlaglidesdtinanisipdeuiive svusuf WasundunaenNnsLERINATDS
\Fuigasuny

4. Aondpaiuiu mmsaua%ﬁuﬁaiau*]ﬁwjuauﬁ

5. Twansuas Motioneye tufinnIwnsasaa
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o  as ] o ci. = g
4.1 msUsAuvusudlagldeaniunasmadsuduesain python3

nsulusunsuy python3 Aldilufmugunisyhanuesemesiald NXT Mindstorm $u
Tsunsu aglinadwsaagud 4.1

92 1680 171 (00 - VINC Viewer

8P PORT A «.bf. PORT 6, +43)

v KEY_DOWN

)
Lo FOnar (WP PORT_A +BF PORT P, 30)

7 pomiy (P POHT

wurses noLbreakl ), screen heypadi®); curses
ri0s. enehainl |

Ui 4.1 mssulusunsuniunuugus

\ievihnsinnvgunsalvusud uagsrvueudldmusiomisudn aunsadurusudls
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while True:
char = screen.getch()
if char == ord('p'):
Dreas
elif char == ord('q’'):
print('STOP'")
BP.set_motor_power(BP.PORT_A + BP.PORT_D, Q)

11t char == curses.KEY_UP:
print(‘w")
BP.set_motor_power(BP.PORT_A + BP.PORT_D, -40)

f char == curses.KEY_DOWN:
print(’'s")
BP.set_motor_power(BP.PORT_A + BP.PORT_D, 30)

f _char == curses.KEY_RIGHT:
print('d")

BP.set._motor_power (BP.PORT_A, 20)
BP.set_motar_power (BP.PORT_D, -20)

11f char ==curses.KEY_LEFT:
print({'a’)
BP.set_motor power(BP.PORT_A, -20)
BP.set_motor_power (BP.PORT_D, 20)

JUT 4.2 python3 nisdanusiugus

LYl

[

Tugun 4.2 Wevivmsnadudsiuvubud esvimsuansuadndsail
P i = (3 o
1. wenayy p vashguase agviniseanainlysuns
2. Wenay g uesRduesa auin1s RIS ys stop wieufulFuenas A uaz
UBINO3 D gAY
P I & =l 6 L3 o - £ o 2/ (Y] LY ¢
3. WenadugnAsTuuLYasAdunIa LN sRLNEanys wwdeuiuliuewmes A uas
4 < a v =
NOLADT D NIUYIULTNUILIRAT AYANNSTI 40
= ' ' a6 I3 o a s w 1% v 9 v ¢
4. WanalugnATaaeuesAduein AN siunmIones s wisuiulviuemes A uas
€ < = ¥ =
NOLBT D MHUMIUNUIUINNT AI8AIIULSI 30
P ' < 6 s o = o v o <
5. wenaugnAsuvesAguase sxviimsiiunidmsnes d wieutuveinas A vgua
< a o = L3 [ a v =
LIHUTUIWNT MITAIIULTT 20 UaY 3BLMD3 D UyUNIULNUIUIRNT MI8RIus) 20

< 1 8/ L3 3 = ¢ as  as 2/ o
6. \anaugnastievesiduasa axvimsiiuidiisnus a wienfuneines A viumu

< - v < 3 I - v <
FHUIUIWNT MIEAIIULIT 20 Uay Natmds D AYUAULTNUIUIRNT @8A2IUL57 20

H
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4.2 NM3FuAIINGULRS rplidar waznISUARINE

instulusunsu python3 Tudauwas rplidar awlAnadnsAIgun 4.3

192.168.137.3 (dex) - VNC Viewer - m} 'S

Eile r plid A

?é& Eile Edit Format Run Options Window Help
Type * A
>>> | ¢ me LIDAR measurement file and create an image for display v
===z |
{'sg Adafruit invests time and re srees providi t ar ) |
t pygame window
ist Lio
os
math cos, sin, pi, floor
pygame
adafruit_rplidar RPLida
# Set up pygame and the displa
os.putenv('SOL_FBDEV', dev/fl )
FYU1"G anit()
= pygame.display.set_mode((320,248))
lcd = pygame.display.set rodn((sJO JDﬂ))
pygame . mouse . set_visible( «i
lcd.fill((0,0,0))
pygame.display.update()
etup the RPLidar
PORT NAME = ' /dew/t tyl#SB
lidar = RPLidar(® . PORT_NAME)
# used to scale data to fit on the sCreen
max_distance = B
pylint: disable=redefinéd-auter name,global-statement

process_data(data)

max_distance "

lcd.fill((®@,0,0)) B
angle range(360):

10.0GiB (Total 14.5GiB

11 ULy, 4400 130 |y U RHT o

P a ¢ '
UM 4.3 msulUsunsuduiwas rplidar
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4.3 N§942995UANABY camera pi WIUUT VDS

-] 3 5 L3 L3 d] . £ o v a
FININMIAAAILBNALIT ¥ motioneye UU raspberry pi uazyin1sgndssisainla

HUlUT e lagldavunsavlofiueniasa anusiy :8765 (MNNIINAFBIAB192.168.137.3:8765)
wWlenadns éfﬂgﬂff‘f 4.4

€« C O lwusondu | 1921681373 * @

motionEye @

5.6/2.0 Ips

3UT 4.4 ndoa9asila motioneye

Tunslwansiuas motioneye aunsafiutiufinnmlumsasalésndie

40



4.4 n1suaneBueulusu Project day 2019

4

o 3
AN 4.5 ﬂWWLLﬂﬂqqqiﬂﬂiLﬁ]ﬂLﬂﬂ
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29 4.8 awuanssulusianag
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unm 5

d7UNan1MAaeg

51 d3unanismaaes

vupud ey annsamuauiu VNC 16 uarannsouansuaaniduged rplidar 16 uas
annsaduiina s igesld lnemsvhauvesjusud azuvady 3 diudisd

5.1.1 35UUN1sAIUANNBIRDIHuLUG ¥i1n155uTUsunsy python3 azad1s Ul

4

a

wan fundnta@uan 6 du Teetiaduduisdujueud 5 da waglalelusunsudn 1 du Tne

1

2
LY 7] O

uAuMuBA asgaRerfianisnavuiaya s lunsyulds lanunsafivanainungs
<

SO0- 2

nsimdauilld

5.1.2 58U LI SAUAL I OURANIL YN TulUinsy python3 ava$ianti
pygame g \Aan1swaangauisyu v A duinuiluiuilagsey WVINTNYUNDLADS
94 rplidar iHeMiUAMUUALIYEENI WA IRGA (xy) wagvianswdengaaslulumis

pygame
= ] - .‘,’ ar < EY L3
5.1:3 syvuniafiowdloustsniludafuvs avie TngazUsgnaulusegunsal

£
s . o s a

v ar P o/ o La 1 ﬁ‘u v ]
IU3InTr8gma (Ultrasonic HC-SR04) lumsimszauihludinuiieunsal Tnedsinlaosgnds

9 v
v 1

sialudigunsnlussisasdidinyseindausinailen (ESP32) udaduneeasasyinssurudaa
siolUdauevnaiady LINE vesifldnudntSinanilududuvionn Sesilidldaunsuiy

Asazin lunwan lensoldomiludaailn
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5.2 Ueyminuseninannsmnaes
1) Power Supply F1elwldwe viliusudindeuidra
2) m33ulusunsy rplidar ,camera pi way MuAuYusuA Ty

T « )
3) lifmnudilunisiedoud
4) aunatiesvedayay i wifi mnuan vilildanansaueiiu vnc vesviusud

v

5) dmtdnviusus yhldiedeuid

5.3 wuamsnmsuiudgaasnaudosanlusuian
1) seyszegnnalagsou
2) WuLFaRU Power Supply
3) tadunuguslfhefulnen stsdUdumsnadufduade

4) sWannlfesnsouivdaya wazdsoyalsmnglddeinis
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The propose of this research is 1o create a mobile Lego robot which is
used to navigate an environment that human ean not access such as a cave
or small arca also indicated an obstacle of fhe environment by using
LIDAR sensor with Raspberry Pi and Brick pi worked together.

This project can be developed for more advanced features like 3D virtual
mapping or install another sensor in it to suit your applications,

Jziicicn

On 23 June 2018, there was a big news inThailand which was about a
group of teenagers along with their football coach has become trapped
inside Tham Luang cave, Chiang Rai and the main idea of this projcct is
to indicate area that human hard to_access by using the RPridar A M8
sensor we can virtualize the object or an obstacle in the area and control
the Lego robot by Raspberry Pi and Brick Pi also can take a picture or
video from the area by using Raspberry Pi Camera V2 with all these we
can sce the environment with out human involved.

Fig. 1 The system of Project

‘Mgthodolqu

i

The system consist of § steps.

1) Raspberry Pi 3 Model B: this device is a core of the project is used 1o
connect.control and process all the component of the Lego robot
RPLidar AIMS8: The device is used for 360 laser scanncr used for
scanning the environment which is the area that the robot is located
BrickPi: this device is receiving a command from Raspberry pi and
used to control the LEGO Mindstorms NXT also combined the robot
components together
LEGO Mindstorms NXT: this device is a programmable robotics kit
which used 1o make a robotics movement parts.
5) Raspberry Pi Camera V2 : Taking a picture or footage from the arca and
send to Raspberry Pi to process

2

3

4

nesulgs

—

The system was {ested and here some resulied 1o show below.

LK ] 1 o
FRONT
LEFT STOP RIGHT
RETURN
EXIT

Fig. 2 Picture of the area, 360 scanning result and robot controller displayed on
the Raspberry Pi screen

—ite

From result above, we can explain that :

The display is included thece components for the result and controller and when
the Lego robot moving into any arca it can detect the obstacle by using Rplidar.
This robol can also’ take a picture of that arca with all these functions you can see
the enyironment cven il the environment_might cover with full of smoke or
darkness and can not be able to see with human eyes .

[1] “RPLIDAR-A1.360°Laser Range Scanner.” found on website :
bttp:/fwwwislamtec.com/en/lidar/al

2] “What is a Raspberry Pi?" found on website :
hitps://www.raspberrypi.org/help/what-%20is-a-raspberry-pi/

[3] Lego Mindstorms NXT.” found on website :
hitps://en.wikipedin.org/wiki/Lego_Mindstorms NXT
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gowiwsnldivvusudialidgisa
wdl 2 dnilngjq Ao Mmwnleuldiuusus uag sewiasuuusiees
1. nwndild audl 2 dau fe

1.1 mwlwsou Tidmiunseunuuameiusudmewiufuiaduesa

import curses
import time
import brickpi3
import time
import numpy as np
import tkinter as tk
BP = brickpi3.BrickPi3()
screen = curses.initscr()
curses.noecho()
curses.cbreak()
screen.keypad(True)
try:

while True:

char = screen.getch()

if char == ord('p’):

break
elif char == ord('q): #ne g Lﬁ’@%gﬂ

print('STOP')

BP.set_motor_power(BP.PORT_A+ BP.PORT D, 0)
elif char == curses.KEY_UP: #ﬂﬂﬂuﬁu ilaludnamii

print('w’)

BP.set_motor_power(BP.PORT_A + BP.PORT D, -40)
elif char == curses.KEY_DOWN: #nﬁiju‘ﬁu \ionaEvas

print('s')

BP.set_motor_power(BP.PORT_A + BP.PORT D, 30)
elif char == curses.KEY_RIGHT: #ﬂmﬁwﬁu WievyulUnae
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print(‘'d")

BP.set_motor_power(BP.PORT A, 20)
BP.set_motor_power(BP.PORT D, -20)

elif char == curses.KEY_LEFT: snouty ttonyulunmsde

print(‘a’)

BP.set_motor_power(BP.PORT A, -20)
BP.set_motor_power(BP.PORT D, 20)

finally:
curses.nocbreak(); screen.keypad(0); curses.echo()

curses.endwin()

v o Lo =
1.2 ﬂ')'b"ﬂWﬁE}‘U 'L%Imwwmswﬁamﬂ'ﬂm;mw

import os

from math import cos, sin, pi, floor
import pygame

from adafruit_rplidar import RPLidar
os.putenv('SDL_FBDEV', ‘/dev/fb1")
pygame.init()

lcd = pygame.display.set_ mode((1280,800))
pygame.mouse.set_visible(False)
led fill((0,0,0))
pygame.display.update()
PORT_NAME = "/dev/ttyUSB0'

lidar = RPLidar(None, PORT_NAME)
#data
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centerx =
[(640,395),(640,396),(640,397),(640,398),(640,399),(640,400),(640,401),(640,402),(640,403),(64
0,404),(640,405)]
centerY =
[(635,400),(636,400),(637,400),(638,400),(639,400),(641,400),(642,400),(643,400),(644,400),(64
5,400)]
max_distance = 0
def process_data(data):
global max_distance
led fill((0,0,0))
for angle in range(360):
distance = datafangle]
for x_out in centerX:
lcd.set_at(x_out, pygame.Color(255,0,0))
for y_out in centerY:
led.set_at(y out, pygame.Color(255,0,0))
if distance > 0:
max_distance = max((min([5000, distance]), max-distance])
radians = angle * pi /-180.0
y = distance * cos(radians)
x = distance * sin(radians)
point'= (640 + int(x / max_distance * 799), 400 + int(-y /
max_distance * 799))
lcd.set_at(point, pygame.Color(255, 255, 255))
pygame.display.update()
scan_data = [0]*360
try:
print(lidar.info)
for scan in lidar.iter_scans():

for (_, angle, distance) in scan:
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scan_data[min([359, floor(angle)])] = distance
process_data(scan_data)
except Keyboardinterrupt:
print('Stoping.’)
lidar.stop()

lidar.disconnect()
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UNITUNUITIYBS NdD92935Un A8 Motioneye

i

\Ualusunsu Terminl uu Raspberry pi Juwn

L A 1
1. unlndneuiay Tnansneg

sudo nano /etc/apt/sources.list

2. ua7av sanliviyn uaudrlddeanusiudiuan

#deb http://mirrordirector.raspbian.org/raspbian/ stretch main contrib non-free rpi
# Uncomment line below then 'apt-get update’ to enable 'apt-get source'
#deb-src http://archive.raspbian.org/raspbian/ stretch main contrib non-free rpi
deb http://archive.raspbian.org/rasphian/ stretch main contrib non-free rpi

3. DALAN

sudo apt-get update

4. Hama ffmpeg val-utils

sudo apt-get install ffmpeg val-utils -y
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5. finda ibmariadbclient18 lbpas

sudo apt-get install libmariadbclient18 libpgs -y

i
s

6. BnRa Motion

sudo wget https://github.com/Motion-Project/motion/releases/download/release-

4.1/pi_stretch_motion_4.1-1 armhf.deb

[
s

7. ARRA9I95YU Motion 4.1

sudo dpkg -i pi_stretch_motion_4.1-1 armhf.deb

8. Aned laweddmsu python

sudo apt-get install python-pip python-dev libssl-dev libcurld-openssi-dev libjpeg-dev -y

9. AAAY motioneye

sudo -H pip install motioneye

10. pauRnlusUnsy

sudo mkdir -p /ete/motioneye
sudo cp /usr/local/share/motioneye/extra/motioneye.conf.sample

/etc/motioneye/motioneye.conf

11. a$lwa motioneye

sudo mkdir -p /var/lib/motioneye

@ ¢ P T |
12. anaaniWdandnnlusnd

sudo cp /usr/local/share/motioneye/extra/motioneye.systemd-unit-local
/etc/systemd/system/motioneye.service

57



13. SiluUsunsulng

sudo systemctl daemon-reload

14. Yalusunsy motioneye

sudo systemctl enable motioneye

15. WalUsunsu motioneye

sudo systemctl start motioneye

16. w@msan U

sudo systemctl status motioneye

endor

min ago

as

fuanedall wansanihmsianaseuiesud ansaldnuld TRl ip raspberry pi mugae

8765

17. WhlURUT RS AN 192.168.1 xc8765 anniiuaugeniales login Tuldlawny ip \Ju
admin

Login

Username

Password

Remember Me

Cancel




18. andusrULIElloAnaee AGNT You have not configured any camera yet. Click

here to add one..

19. Wden wilandes uazquildoy

Add Camera. ..

Camera Type |Local V4L2 Camera

Local V4L2 Camera

Local MMAL Camera

R _ Network Camera

Local V4L2 cameras \

your motionEye sysi Reémote motionEye Camera
Simple MJPEG Camera

Cancel OK

Camera

a o a dS
20. AANYI ATUUALNDAIAT

raspberrypi

21. fesvanudms Ut lauAs el

Advanced Settings OF
Admin Username admin
Admin Password

Surveillance Username

Surveillance Password
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Y 3 1 = Y 1 ¥ ﬂ‘
22, Lﬂmnﬁmmwug& Uﬂm}:ﬂmaq aswdu ON

Advanced Settings

Admin Username admin
Admin Password
Surveillance Username

Surveillance Password

23. ABNABY WarUSUVLIRAINRINTG

Camera Name Comeral

1

ve.rnl.camers

MMAL Camera
Automatic Brightness

Video Resolution 640x480

Video Rotation

Frame Rate

Extra Motion Options
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< = a o o e
24, gﬂaaumﬁ‘u AN LazIAlenUuTin

Storage Device Custom Path

Root Directory /var/lib/motioneye/Cameral

Disk Usage 8.3/14.5 GB (57%)

Upload Media Files

Call A Web Hook

Run A Command

O v o= | v = o
25. fNAT UUVINNINANNY LLaZigﬂgL?a'ﬂ.VIaU ﬂ']W‘Vlﬂ']EJI']

; e oo
iunnnw

aeuuula
Image File Name

image Quality

7=z U

Capture Mode
- NATRUNN
Preserve Pictures Forever

Enable Manual Snapshots ON
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26. A1 UUTINIALe

< =y o
TUAA L

Movie File Name

Movie Format H.264/0MX .mp4)

~o ~S=a e
U Fla by - U™m

Movie Quality

Recording Mode Motion Triggered szazinanlu

Maximum Movie Length 25
: nNITALRALe
Preserve Movies

27. e Apply 1iovuvinn1saIAianda

CameraT raspberrypi
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