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Prof. DrDechrit Maneetham

ABSTRACT

This experimental research The objectives are to 1) develop software to control
equipment operation and 2) evaluate performance testing. In this research, the work was tested.
and recorded as functional data for movement efficiency according to the experimental recording
form to test the efficiency of the program and the observation recording form. to store
movement data.

The results of the research found that 1) development of work control software
The researcher used two languages: ROS to control the movement and LabVIEW (Laboratory
Virtual Instrument Engineering Workbench -LabVIEW) to display the screen and control signals
from the thermometer and hand washing. Food storage cabinet and robot cleaning kit 2) The
evaluation results of the performance test show that the test error is 3 percent, which is a
movement error value less than or equal to 3 percent of the predicted distance, so it can be
concluded. It was confirmed that the robot's mobile test was successful according to the set
goals.

The innovations obtained from this research are prototypes of medical devices or
applications.with  communities that require services to patients or as a model for use in

commerce in Thailandto further reduce imports.

Keyword: Health Robotic, Mobilerobotic For Hospital, lidar sensor for robot
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1.1 anandunuazanuarfgyvasdymn

MnaaUNsAiNIUNTsEUINYes 1Adn-19 e 3 Udeu Wietisiud na. 2563 1y
funn i ldfawAnaiuiandmaluilan fn1sdades Yausema iedoaiunis
uwsnszaneedlsn aunnfulouman anuiveaiivanuiieau naiegsasldsunanseny

TN1IASAZN SN UFpIaantinIY N9 wieladiesas daulddnluilieanuesn

'
=

Uu lindreglunaunannaiu uazAsufnmut1iasiesnannIsLns sEuInveslI Fadl

2 ¥
U A o

= v A v a Y - v A = A
FetayanlasuiuninaTwazasudsiuiu vseundayanisnagdateiduiuinislunis
Josiumsinte Ne1adesUiuasulmdriuaniunisaliu wu mslddounarsdnemsil
Tonadesfnfioannsduiadousuiuls sesldsuuiiuiou deulastousiu uayniudia
A ¥ 1 ¥ AQ’IC; o Y Y QIJ [ ~1 = o o
fglviazemegiane Mysvuratuanivelsaszuintdivihlvgaumlanlaiuisaud Ay
yoin1sguasadliindlnasinlsadesine 9 unau udsluniasy wazniegsia Anseuiin
fansfealFuasuy wazUsus wWelvifinainudaguludgn weannudssdunisnis
LnsnszEvelelsaig o TueuianuInTudae COVID-19 wiazidulsaiiligunssdiadud
Juwdndetiannauinig winunsnszaglilunninednsings vlifaauninssus
LU nangedvzass lUaudslungayedn wiluntsnauduinssiulinianisusuasy
A g & | £ A aa a wa
el luniudengnnesenuntunionaanszegl a1 NN sUTeNIANINTNITHALLUINIUUR
Ao LlASULAN T8 BLIARINATT NUIBIIUVDITT NUIBITUBNTY UTBUINTENT
UNNINENRY YUY langrguaunuinnssy dwssAvgnovdiunlddesiunismeuns
IngiamzludiuniodlonaruinnssuvsedwseAvgaunisunmgniunyssendandusiive
TFuludagduiionaunuLazanN158N1SVNTUYBIYARINTAN N SUANEA LA TUNEI U
Tagiunumastsuld U1 LNINAIETINTI WIANTIUAUMLEUA Tuauene 9 Tigieduie
AMUAZAINTRAUNITUTNITUAZIMIBLULUINT2UTBILN VT aNUa a8 9Ty
vaalsARinanIntunnIsaansduladaiuiasiuiudinlsnanse e deliliglaguduladn
sgiiwunlduanamsaiiinduegals waslufilaswedulainlusuiandrmiieilsngUatm
 Aa X o o a A A9 a ) < ! Ay o o o
wutiiiaTudn wielinisiAnlsarinigdnass Falssmerutauniisnuiidesisun1ssnuili
Alrensaludiedilduiolsausydrdunainsnunmsunmddaduyaraniaislisunishunses

nRugunIaleuiy Saudezegluaniizund wseudindagiuerinaluladniu
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dsUszAvgruaadndiundudiuaunnieiisieaeudisgann nsdndinaluladvse

AN s dlundazUiyanias Tul 2560 dyaan 66.54 Wua1uum lnenguian

q

& a1 ¥ 1

auldemnanisunng Idadwu Segar 43 vewad1n1sddATolounngvavun fyae

28.55 uauum wagnguyndiginazidadelse ddadiu Sesay 18 fyar1dud ey

9 Y

11.66 uduum daunguaisunninsinnd dadiusesas 40 dyan 26.33 Wudwum
laensudianungdiulngunnansgewsn wesuil wasgdu ddndiusiuiviovas 39

A

YurINsU19nU Bdndu Sevaz 13 Jayminisunsszuinlutistagdunslan 3adinns

o))

At invesnywdlutaglunsensendt UnAddlual v3e fiuesuea (New Normal) 911

Yadedgmiang 9 Mdsvulumundwmanunensunngiuinlilulssmalnefivinnssuaiu
Yugud 31nns3Teuasiauniilasiasne daudseney vihilddaes wanesiunuay
v v a ¢ A v Ea P | ¢ & o v Al 3 = | ¢ 1
ABaN15veeUsEAvguIaRld 813 Wi yusudled it lunisiiuves v3e Yueudds
919115 (Delivery Bot) yimiinfilunisdndsoimisaulagiisinnuall

¥ .

aw Aoy a fa v A =2 o & ] =
nuauIdelussmalnenllguseavifnaull fIdeaiundudiunilaves

&

1% 1

AuLuUAiansaduiRusesanlvlinaauiRkasanwaEnINANGRINITARTULALA N3

YudteImskagamuduneun1siaNazetadelusuoms maingangll msiiudeya

=

wazdeansiuguae wasnisviauazenduendeowianiseis dmsunsidonaziinun

(%
o o

] s A Ao wa a fa Ao Y & [ A a
‘ti‘LIEI‘LJG]LﬂﬁE]‘L!‘VlE]G]INZJG]ﬁ']MiUUiﬂ'ﬁV]NﬂWiLL‘W‘VlEJ‘L! N?ﬁQUi%ﬁQﬂﬂLWLUUU’JG}ﬂiiNWLﬂfﬂ"\]'m

a (3

weluladdyanussivgriihilunisufoRnusuuinemamsunmduagnsguagtae
fosodEInInTsnsdnunszesinauarnsUfoRnihlsesinituaesuns weruna Tuns
$nwn vimthilvudse s e nedueiuneuld aaeadanisiunaluladvusudeie 1o 33
(AGV: Automated Guided Vehicle) lngldfinafinn1siamitenie yu aaudandeyuvsonts
BowFonsnaniuinwesingszuuiuiedeuusudse Gyro sensor Tunsadaunuil

AUALDI

1.2 TngUsaeAvaIn1TIvY
1.2.1 ieallyugondiwismuaNnsinnuegUnsalueuiAaa U omlula

1.2.2 wialssdlunsnaaaulssansnmvueudindeundnluda
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1.3 Y9ULUAVBINITINY

N

v [

LA INUATDUIRVBINITIFE LA LUINNL T el

e3>

[V 7

1.3.1 vausamulen Tun1s398msIl

e

Adesisinunuvouindaseluil

1) Anwmadnlsngiflmivazlsafadeluruiausofnaudsiagiu

2) ﬁﬂm%umaumiﬂﬁﬁ’amuﬁﬂLﬁumiﬁ’wfjﬂaaﬁam‘%ﬂuamuwmma

3) Anwdeyaisrtumainuresssuumavinnuvesszurfoans
Yiueus (Robot Operating System :ROS)

1) pruanliRvesgunsaifioziunusneuiduuinnssuvusuduazaiugums

YM9UY Labview

o

1.3.2 YBULUAAIUNITEBALUULALAS19AlUdREINSUUTAITNINITUNN Y

[

(Autonomous Mobile Robot for Hospital Care Service) YMRUNAITUaI9INIT 81 LITA U

o

(%
v v v

uAnuld Tngldfszuuduindourueudme Gyro sensor lumsasiaunuiisediies n1sAnAs
ASsTBuaANDsRALUUSHILER nsfndissuuasaaevaungiastuina wiouns
doansliaerhumiheefuunmduasnealdinsesileildlumsvnaes
1.3.3 younavesgunsallunsmnaes {idelfidentdinsesiielunismaaey loun
1) gunsalsueiauas Iiun Taseadravesogiiflen dmanadniiduianaseu
PANTI9 0.50 WA 817 0.50 1A WAwgd 1.50 wims nieunsinmsensnuas téun gunsel
mMyineamgd, gunsaiiniesdneLeanesed , iwulwesimunszezns (Ridan) yaduindou
&0 yanansnaLlouanInadeas
2) gunsaliugansius Ussneumeveialulasaeulnsaaesnszna NVIDIA
Jetson Tngldnadouldantwidlulugunsailulasaeulnsamesiienvasimiduniw
TWsunsupeuiamesiues Usznoulusae a1w1 ROS (Robot Operating System wazn1wn
Labview
1.3.4 ¥8uUlann1uszezal §3deldnaifnyinasiiau ¥Ia3a15eninasou

NUAUS .6, 2565 89 SuIAN W.A. 2566
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1.4 Uszlevilvainsidy

1.4.1 IiFunuuvesjusudldssuu Gyro sensor uay lwulwesimunszeznig
(Ridar) dwiulilulsmeuanieluaauiindesnisaranaonds

1.4.2 msldnavselovdainnisiseiiiednluvenenaniesesonlugnisiamun

winnssuusziamau 9 lugathuesuealunisananudsuasatiun1sniusseeinanedeny

1.5 dgnadniiianiz

1.5.1 Yusudladoud vanefis usudninisindeuiidunii aeemds nus fe
nsldrenduslunisdinsuazmuauangunsaililasaesfiumesvislulasnoulnsaians
Laza U150V JURMULILYAAINTNIINISUNNE WU Yudin1vusrsensdunliiugUisla
Tnoiilidesande unnd 3o werua, msnsradrgamall 3o msvhauazealuguuuy
$9 9

1.5.2 U3Mamemsunng vangfs msdenisliviusudindeudilunuddauagai
Gumsiitmulaglihemsuagnesusinuiiumgdsudwmmiosinguasviediivniiy

1.5.3 UsgAnSaw vanefs stadouiivesjusudfifimnuusivglunisdsve sy
unmdvsensuiaddliludsligniesnuieuly dsdrousanssedniuiiivun asaaou

a

EUNNU

9 Y
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uni 2

awv o d v
L@NENILLASINUIENINY VDY

2.1 Anudmluiieiusuesud

Anuvsevesnalulagyueud A N1sUszgnAnunawIng1rmans lnesiuluis
MsoonuUUIAIEsdnsNa Nauinismuay lilasdidnnsedind nislusunsunsufinmes
HygUseivg aaonauntsviinuuiuiyed mszardunsiauiusudaineding
Hagtiuauluiseunanazinisiinuuasimuinasanaiiely msvihnuvesjusudlndids
fuuyudunitgn saenauiiesessumaluladaiislmiesinduluouiandndis (augns

LUTITY, 25630)

2.1.1 AunEIevesiueud vusudlagnadisasiauiumvaleiuluag lngly
U A, 1921 Mr. Karel Capck iutini@euunazasvrndalnalainie Wuauwsniiles
ANMNBYDIA1IT HUBUA (Robot) eA1injubuduIaInawda (Czech) the Czech
word robota, meaning “forced labor” nun8fa ausuAiusmieauuAingaduie
udnanduanitujuesuiveseinini (Robot Institute of America) ldliiddfinauves
vugus Ao wunafignesnuuulimimihiivatgeens vdevhaumsendulunandeaiu laed
nsldsunsuninadewd IWudsundadldmudnuusanuiidesns ndnaniuldinisimun
LAzl TEAYILUIUNANADAIY UBUARAAINNTTN UILTAIUANMUAUTEUUNITHEN SN LUTA
Tulsssugnamnssuinld siugudgnavnssuaziinsfnwidonasiamunanfunasnyiili
AownAnlnivessyuuusudiiodnnldiugramnsalueuian

TuthagthudsiivansantuvansUssina Ansiaunifafumeluladvususd (Robot
Technology) lglresninausied

Robot technology is an applied science that is referred to as a combination of
machine tools and computer applications. It includes such diverse fields as machine
design, control theory, microelectronics, computer programming, artificial intellicence
and human factor

2.1.2 ¥linvosusud (Robot Types) iusudlilutlagiuaiusautseanniu
Snwaignsvinadla 5 vie fail (L@%qm’é UUTIIY, 25630)

2.1.2.1 ﬁuﬂuﬁm%ﬁ%u (Cartesian Coordinated Robot)
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- 44'

vueudydail afin1snfowdunuandunsang 3 unu (Three linear axes) Ao tadauiiniu

¥
U 1 1 a A

WAL X, Y, Z fegieusunviai Ao wsululssnugnaivnisy, 1w3e9dins CNC %3e

. < v
Inspection tUusy

) NANINITAFDUN ) ANYULNITNIUY

AW 1 vueuRAT@eu (Cartesian Coordinated Robot)

VUGG, AN YUUAAITTIITEY, LAY LAYONT UASTIN, 25630,

[

wisnsldnussuulyanuseivguazdumesitaluynassnds Al and 10T

2.1.2.2 yuguAnsInseuan (Cylindrical Coordinated Robot) viugudviinil

AzinsindoudumuIEUnTe 2 WAL (Two linear axes) A® WU Y, Z daugm%mmamﬁu

¥
a A o

13anau (Rotation axes) Msgeugudviail Ae wsudmsuaiiefinas (Tower Cane) %38

Qﬂﬂsiﬂmudwi’a@ﬁ"ﬂﬂ (General material handling) \Jusu
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) NANINSAFDUT ) ANYAULNITNNUY

Al 2 VugUANsINsEUan (Cylindrical Coordinated Robot)

VUG, AN YUUANTINTZUBN, IAg LAY UilsIIu, 2563,

[

wisnsldussuulyanuszivguazdumesitnluynassnds Al and 10T

2.1.2.3 uBuANTINAY (Spherical Coordinated Robot) ¥iugufyinil

zfin1sinfeulduuuiidunss 1 unu (One linear axis) WALATBUNLUUNYY 2 UNY

(%
a A

(Two rotating axes) fideg1ausuirlinilie Julnvossaduingds, Material transfer n3e

Parts cleaning Dudu

) NANNTARDUN ) ANYAULNITNUY

AW 3 siugusnsenau (Spherical Coordinated Robot)

VUGG, 1N YUUANTINAL, 108 \AvVT UalsITH, 2563,

(%

wisnsldussuulyanuszivguazdumesitaluynassnds Al and 10T
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2.1.24 ﬁuauﬁ%@ﬁa (Joint-Arm Coordinated Robot) ﬁuaumumu%u

v U

A - . 4 =Y
NIIARDUNLUUNHU 3 wnu (Three rotating axes) Tnun1siAfeuNagianwurAaIuAULYY

=Y

YoUY ¥ 138158n91 Revolute coordinates A1eE19vusUAYinilAe ulsEnoU

(Assembly), ey (Welding), :uueaneizn (Material Handling) Dudu

) NANINISLAROUN ) ANWULAITNIU

AN 4 ﬁuauﬁ‘ﬁaﬁia (Joint-Arm Coordinated Robot)

VU8, 31N YUEUAYBse, 1Y LAYANT NISITY, 2563N,

[

wAsnsldussuulyanussivguazdumesilnluynassnds Al and 10T

[ '
a Il IS I

2.1.2.5 Yiubudans1 (Scara Robot) fuesudgdaiazinisiadouimnduuwun
LAUNSS 1 wnu (One linear axes) wagtARoUNLUUMYY 2 WnU (Two rotating axes) anwae

1159194 TARIUAUYUEUANTINTEUBN AI9819UBUATTATAD Automatic assembly,

Die casting #38 Welding Judu
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) NANIINNSLAROUN ) ANYAULNITNNUY

AT 5 Yugudanis (Scara Robot)

MUBWR. 9N YuguianI77, 1ag Lavans udlsssy, 25630,

AuAsnisldnuszuutyaiussiviuazdumesidnluynassnds Al and 10T

2.2 ihuasuoa

2.2.1 AUNUIgUe9TdIueTuea s1sladinean Judlddygaaiin

o

J a adda

new normal 31 #3u05u8a, Ad1uUnAtvy, g1u3dTdalud Ineliad1unuieidn
g JULUUNIANTUTIn0E 1 IUTUANFA199 1N 0AN S U LBRINTUINEWINTENU UIUY

wnutazkuInNUjUanauludinuquinsagradulnd waziaeainnuiealsniildses

adaa

Waguwladlugditindnnglavdnunsgrulnanlifuieg suwuuiadinlvaid Useneumeds

Y

Y aaa

An 8Feus I8dea1s BUJURLAzN13TAN1s n19lTIauu Ui dundsanifinnns

WasuwUasegralungnaisnasjunsied1slanegranils lvuyuwdaesUsuduiesuiiedu

v
[

a01un15UTUININNTIIEE1 59N INAUAUVSOMIUMNDIRRR

ndayanudn “U1 wesuea” (New Normal) gniuildassusnlaglad nsea (Bill

1%
Y

Gross) HeAsusenuImsaunsndyiewsiu lnuneutuldeduisisaniisasugialan
NAINAAINOALATENAENUDTNGT TuansT ) Y9581y 2007-2009 awvindosldan
' «a s 9 a aa a a = 1 v Y <

91 “07 wesuea” (New Normal) ins1ziiniiingfiasugiaasisunuuaeudimeiiiasidy

a A dl' a a V1 = = v A o Y a @ a a a
199510y AellawrswgnaAulalulagassseznils azlidadeniiiAnduingfiniauasugia

'
a

Lagndsnifiningfeisugna liuuasvgianazsuium udinndunndulaldnsnase &

[ '
(= a

wanddedsiAntuduund ausenlaindu Sosund’ (Normal) Ald wandiainnisiin
INgALINLUBSINGS NansAuNaInATYgialandzliatnisanauluiulalafmilouiss
Aedadesing 9 1wy nsnereunseuasegianiniull NiivateUssinaliniiansisay

gaun N1sduduanewan wekantunisidulaniaasegialuiuil svdwalvidiuinle
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anasluewian fadudn “d2 uosuea” (New Normal) Fagniianlfifioyadsnisiivln
maAsugiafinanesasazanitalinduniivlalussdudulasnsold

i daziAnanngniowsifu uidregliiduninaesdidn “d ueduea”
(New Normal) léaiauiian o1asiosmads madulamaasugiavesdufeudd 2002 ufls
2007 nauindngAn1sduluansys wiswgnaduvengdiludnsiuinniniesas 10 ulae
naen NI 2008 LasugRavesiuFuiifiaunisidulnanasdes 9 uasndand 2014
Hudiuun wsvghadutudiliislngeninfosar 7 Bnios UsesrunBuAdiuia oanun
goufuinisiAvindesay 7 unuilezfusesas 10 wilouluedn Lildn1sannosnis
sugAa iosudifu “97 upsuea” (New Normal) vesiulueuian Fsmeuiiasughadu

Auladuannuan aglisavnaasegianaululndwuupuaadululdla

s

luneuiinlaniiningdladn-19 A1d1 “47 uesuea” (New Normal) gnvigusnlydn
asausvgseantulunnienislidnesduniawmsegia gsna n1sfinw FPadszariu wie

a aa

aadany oglsAmuifuiseuinlminddlaia-19 38T3euvulvdAazgnisonin “41 uos
19a” (New Normal) sndneg1ay nsususvesarenisu fifeddnisiiuszozinmis
Hanu n1svetnslasansludnvueidatudts nadadu nstusazauedosdudeaiy
svogaing azliiffuinisesuazindesiuszrinadiondu gnideasdesanuldniiinineunsiy
gaile waviadas dwlagarsdesiuinvevatuldniinineudeuneazldnaaniia
M sddlianansathemnsvessuesniulsenuluedesduld viefdiulddnan
oghanilsfifio naUdsunginssunistevesfuilng anlusfnaulioumduing udtlagtuey
Buvuindevesesulatiuiniy wasquiloudaduulduddsudungdnssuifiatuly
szezen lilusuiAnguinisieavzdesuuiltmngfungnssuiasuly dndh
Sulidulyisy wilUiiwiniseanluseuladunu
2.2.2 3usuulndlugaiisuasuea Euromonitor International iisuAuLaY
Ansrzidogadutinvedan Wame msudlunisliFiavesuilaatilan aendsnnsseuin
voslain-19 fifAuaziirguatiouesuoa duvaneds Pindliunfmiloufudndely  msud
Tuga New Normal #igfusTaadesusu leun
2.2.2.1 viuguduazlgygy1Usehvg (Beyond Human) lugm New Normal
agnlvhauuungssantu Filfmsldussn waefnueiiuyudinerildaranas isasd
Smart Home Appliances mi3awe3asldlutufinanndenindiu swdeddeaiiousss (Virtual

Assistant) Agaglisdnnsauludiunasauusenlalundon q fu wazdauat 2020 (Hudu
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[ [y

Handunisdsnumeides (Voice Activation) agidnunfiunumddgludinusednuvedau

o

11N

2.2.2.2 nsdeansiugndn (Catch Me in Seconds) {uszuunagsdomis

v 14 { 1 U

A v A @ 1 4 .
doasnuanaluseauidudlus (Personal) hagdsnansenun1aai1sual (Emotional)

Y

3 A v Y vy a av o [PN 9 1 vy a
WU Lieshwgndly wginssunlidnaiveuilaa e1vldldguassanisladeyanie

dfeteya wszdwiatesy ANABINITITeNadTIINTWTeY 9 g3RNalalagnan

—

flo gasnanaunsadeasiugnAlasingy nsedu wazliuselewigean

2.2.2.3 mMaiumsigangu (Frictionless Mobility) #iansnsaneulanglyiin

o LY =< ad

v = = 2 A | =t ! ! -
fudtedlauindu laanneisinan lusausendanan F959uidsne 9 egrenst
dnseu agames wazn1surssosudsiuiu azilumsuaindlumsiiunisesiau sauds
#WeAtu Real-Time Update Nianunsausuildsunnulanaoniian nsiaunislagsaansisuzi

v o A g V@Y i A ' = o v o o4 &
wedadaigen e1adliiiutesauazaey q vualy Wedlvgvangilesmdussounisiiiows

Tiusgyvuludnserusasidululnuunlng Ingldfvounsiug nednserugnadradiuly

aa

wanewiod 1y fa1u asunsw Windlnds figerngwedn Wuasusnluseunaiendissun
AAIATNLURLYNTUARDY
2.2.2.4 7151018303015 (Inclusive for AW szuuNliAILEAYyAoA21

warnuanefivnAuamsainfauinseng 19 gsivmassiesmiSuandliiiugn nqudiinag

Y
[ 3

wienguigly Nanusardndsled wisnnieazlindeumiiounudu o Anu Minding Myself

a

guamdnuar “sedumaingy” sldsuaiuldlanazanlaninuaingau wazisinda

a

= S a ! dl' d' 3 = < Ql' v laaa LY
ATTULATYALUUAUNAU LYU LATDINULDANDIDA UNT o1alunioutoyas waloMaeulesiu

[ a [y '3

sssurfwazliidusunsiesasnenieazlasuanudeuunniu nandunnunazlasuainuauls
Wy tawn danigannueien Fagliueundunvy dndisungeensual wazyiglunis
o gj 1 < ua‘gl’ a [ ,.3 I I 1 a [

MuvesaNed Aawdt 2020 IsiiiuAuautRtlugsine 9 wndu lWlduagsiasmuguan
Private Personalization JuslaAganeinswyideyadiuiiuisegraielilaudauinig

n33la landenvesgafae vied1slsavasisauaela wasmIsiguslnaseuuidaya

Y

11NTU Multifunctional Homes fiinedeusawianvzdosieglsliunniuaduiinuay
Mueu udfodsassuRInssuaINMaIeuINTW 1Y YU FeUle luaun wazeenmdinie

Proudly Local, Going Global fuslamagisulianuauladesasiunsrualaniddniuay

a

ansuslaaioy urssiunnatuayuguuiodu uaua1vesiausssuivanvaisLas

¥ '
= U A

wanene Astgnduimdeulaenislondefiugiununniu

Y
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2.2.2.5 nanduanduiinsduaawinaay (Reuse Revolutionaries) E:J:ﬂu%
aulandnnazaulandnsunndulnssedwinday asnlill “ourrnilsvey” (Waste-Free

Future) Wiasataskaziiolan §3093dasnIsuaueduAwasUINITas19vestoaian

v ea v A

vdofinaindualien uazaisfadesannnslanfou sufwdesaeifituiesaudsdu
(Sustainability)

2226 gsAandnilagldsunansznuuiniianain New Normal Laun
$uomns §3R9UBILA wazgsAavieuiion TnslanegsRavieaion teuazi3enlein
set Zero fulaeiifien d1gn sadnsdasunITieaioawreyAueenia (Greek National
Tourism Organization) $auilefiu Goosle 4n¥1AaU Greece From Home Liteuugiinaniud
Woufiadie q lnedledendn de 1¥n1snaradaiiana (Content Marketing)
il “anuduiug” Aunguauiienaidugninlueunan wignvsluvauastusiund fifs o
f19 9 BusTTUTIRSuaIBnY Wilvruduemsded vomuasurldiunteereufinmes

s v oo & A & % 1% - a & v & & I
Fegvintlend Adlenaszasisglaainnisuielavun visndndunngnamdgold way

bvianAlidug) aundmnwiasnioteeniun1yisaietdnase

2.3 Wswnsumsiinaulunisaiuauiineadaen1seuide

2.3.1 Wsunsu ROS n3eszuuUURn15vueus (Robotic Operating System) A®
N39UN15Y11914 (framework) NfiAugavegudmiuniseulusunsunisniuueud lngla

A A ay v & 1 o v a a a °

wnuatesouarlavsisliduninany ananududousasiiuuszansamlunisiau
Y} s A i s A ! I Y a A A
fuunannoTuIvaINaIevUEUR 1380138131031 ROS lasiuriulaussuasiniesile
lai319eu hardware abstraction, device drivers, libraries, visualizers, message-passing,

=Y

package management Wazdu ¢ dnuinuiy eTelilnNauIganAwITiunITaS LN
waadunisiuueud NdAy ROS Wulawugesavilufsdodld ROS iws1zn15a519
I3 & [y 1 A o [ ) [ 1 & @ -~ a o
waWALITNTBITUNUYN 9 p81NTnTudmsuriueudduEeiiein anyuueddunisvinau
auiueus Jymlunisianuluaninwedeusis 9 eradudymiiisndndesdmsuuywd
I o [ 1 '3 2 1 1= I~ d' ) [ = a a" a v a wva S
widmsuueudndalily Induiseosndnsuawiesnuneinlulive sl juinisuse
a010uN1SANYY NALVUNIPIUYUYUARIYAUBUNEIAUFYT AIBMANATINAY ROS
JegnafrevuuniieduasulidniauivusudlaimuigeWduiisiuiu dreg1908u

Vo JURni1snilaenadfidervgnieiunsiunuiluanmwisdeslusy uageadlug

FEUUN VIR LN Bnngunileenalgfidervigylunsldunuiiiiouinie wasngudu | 819



CI¥8ETB8ET

—
—_—
—_—
<
o
c
-
—
=g
[0)
»
-
»
(&)}
w
oo}
[
o
B
o
o
=
o
O
t
=g
[0)
»
-
2}
~
K
(0]
Q
<
-,
ISy
o
a
)
o
()}
~J
=
&
w
=
ISy
()}
~
[}
(0]
Q

8G

13

Aunusmsvhanuiunsihauseufineefituiionsiaduinguuadnluanindgaen ROS
I¢gnesnuuuinifielinguauimarannsafivgrhausutusasdefunuvesiuwag fuld

nfinaandieiu s3uiuusslovidues ROS Tunisiagiunldlunisiaun
govldudmiuusud Taslamzgiaulaineinmsmesnuusud ROS Ienieslausiiuas
Fnsillilunsideudesuususfisldainsdumn feanudl ROS Whilewumesa shldn
nMsnuivesniauInssuusudaniynyulan Weatuayunisldem ROS og
NI19U319 wAUMaNUDY ROS Ao Willow Garage

232 lUsunsuuauia (LabVIEW) geu191n Laboratory Virtual Instrument
Engineering Workbench waUndwndufiwmuriusaelusunsunauda azi3enin Virtual
Instrument 38 3unde 9 91 VI Fanurediuaiesdietaaiion deuandduani 6

peadalaalay Neas19TUVUNTINDAURIADSAIUTUTHNTURAUT?

Waveform Graph rioto A%

o
Y
\
Amplitud

Waveform Goffih 2 Plot0 A%
10

Amplitude

50
Time.

AT 6 AIDE19ASDINDIALEN B UNES1991A LabVIEW
nueWe. 910 Freeunsedodnadouniaseain LabVIEW, 1ag wgns ualsssy, 25639,

(%

uisnNs1da1u Machine Vision Aauaumg LabVIEW wag Vision Builder

lUsunsuuaudy dganndedulul a.a. 1983 lagus¥nuduuuaduaniidund la
AuATaEAITENALIS LierITanalun1slsulusunsy dmsuinluldauaiussuy
d{l A @ = & a a £%4 a a o Y o
w3oodn FudugaisuveuuinuAnn1sase lusunsuwauds Ineusenlanmunlusunsy
Wvnzauiumaluladedissiolies ausluvuressruudfuiinisiwasuudasiy wu
LUsunsuuauTidmiuseuudUanis Windows NT Windows 95 53ufisnsiaulusunsy

wauiluneidulnledesaiiies ednszuuiazsunuunmsilsulusunsulazainuindu
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AABAIUAINTITARURRAURUNTAIANY 9 lanainraiy wieusasaflendusng q wWelv
WinzauiunsdNuIINYY wenanldasalusknsunansaviuuussuUUURNSaUN
Lild@puvussuuufuinisuuls dmsuauideazlalusunsy LabVIEW 2017 wansniiisng

TUsunsa LabVIEW 2017 &anwit 7

3 Latwview - m] ®
File  Operate Tools Help

D:l Create F'_rojegt |

Recent Project Templates

Elank %I

myRI0 Project

Blank Project

MEGO: “wiFi_SmartCaonfig Template
MI ELYIS RID Ch Project

| -

D470 Thesis workshLabWIE'w wersion 2vmpDallnterface. lvproj
D7D Thesis Worksi\LabWIEWwW mpDaQinterface. lvproj

Fath Following. lvproj
Untitled Project 2. lvproj
Untitled Praject 1. lvproj

myRI0 Matar Adapter with Geared DC Matar. bproj

A0 S arnnle: oo

\d Set Up and Explore b/ Do a Project ¢ & Get Support

Setup and lzam how to uze myR101 See examples and get ingpired! T Gt arswers to your questions!

| MIBlog articles | FIELVIS NIl The Engineering Lab Solution for Project Based Learning

AWA 7 weenalusunsy LabVIEW 2017

vewn. 910 wsalusunsy LabVIEW 2017, lae Lawqns wilsssu, 2563,

ANAN5LEaU Machine Vision AUANGIY LabVIEW wag Vision Builder

TUsunsukaud Wuluswnsuias1evuun wethunldlusiunsianaziduniasile
Y] ° ) P a P a ° v A A o a a
To dmfununediuiainssy Faduldsunsuigniiunaiiuasesiioinaiiousssly
el URnsmiaingsy AelugausvasandntunisvinauvedlUsunsude nsdanisluau
A5 IAkariAse9lladn agraluszansan tneluswnsy Usenaulumefentunagigsiule
ANAEAINTUNISTAAINUA1eHINT U Y HINTUNWATUANAAIENS HINTUNI9A U

nssnANEns wagiendunlddmsunisussuadyau Wudu

'
= =

a o a 1 a 1 @ Y v a
Fanlusnsuuauin LL(?]ﬂG]N’ﬂ’WﬂITJ’iLLﬂ’iiJauaEJ’NLMUIG]SUG]V]EIG] Ao TUsWATULAUTID

9

'
= o o

ulusunsudsznn GUI Tneauysal dufelidndudendeuldn (Code) isamdila 4 vvdu
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Tngnwiildlunisidoulusunsuuauia Fenitn1e13unm n3ea1u1 G (Graphical
Language) %QI%LLVluﬂWSL%EJuIﬂiLLﬂimLﬂuUisﬁmasmﬁﬁumaﬁummﬁugm WU C BASIC
v3a FORTRAN dhosunnuazdnydnuaifisnun

Tusunsuwaud iulusunsuiifianuazaan awnsaannailunsidoulusunsuas
Wlsnn lnglewiglumideulusunsunsufiawesiileidensefugunsnidu 9 wu iwulwes
(Sensor) waAyLeLABS (Actuator) viansesfielunisuseananadyains 1wy feiduauiues-
151035 (Function Generator) ®aa%alaalay (Oscillocope) @1msuldlunisin uag
nsauau seniseenuuuliiiauitslunisdouldsunsunasiiflsiduiidaresiuae
armagmntumsiamadmnsslinniian fadu adsifiodn dmiugiifesnsasliusslovd

a v

299N LUTUNTULAUTI NAIAD KNABIN1TUITLAINAEUBNIATOIADUNIADST
wWhnneluie3es eviinsnsiesziveyalsyaian naenauttayautaning wayly
= 9 wa v a ¢ = ¥ vy a
wanensaldluszuumuguenluliisigaeuiiames dadelaiuieugegavadlusinsuuauia
= o 9 v a § o 9 a ¢
fAa N1sngrgvinlimiasesneuiinesdiuyana NlleTiuiulusunsuuaudd uaggunsal
Yoo 1ien1siiuteya (Data Acquisition Card) wi ansnsaldeulinaieiduiniesiiein

Y

Tunanezuwuy liinezilu seadalaalay Huiduauuesiiswes Alneaiiaffiwes (Disital
Multi Meter : DMM) aasuilines (Strain Meter) nasluditnes (Thermometer) 30
\3esilofndu q muigldnudenis vinliannsolivsslovianaeufiames oa
wsesileinlimarnvany uagshenautRsinaniwiu Suduiuves idesdleiniaiiounse
v3al3unaenadied Vi (Virtual Instrument) uazdalfiusumiionnsldgunsninsanariiufe
aansaviuasu Vi hmsngaudumsldanuvesdldusaznguldnmanudosns Tnouans

fognainaensiluulusunsuazunsntde (Front panel) ladsnind 8
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ControlSegmentFromDEC.vi Front Panel =

File Edit View Project Operate Tools Window Help

[# = [0 [15pt Application Fent |~ | [$e [T |5+ |[¢8 ]

Binary 7 Segment Cluster

AN 8 NUNBNNTVEULUSHNTULAL WAL TR
AR, 9N Y190m R deulUsunsukazunamnitn, Iny Wyans udlsTsy, 25639,

AUA$N15199U Machine Vision muw@ha LabVIEW wag Vision Builder

fefdnUsznimmisvesmslineuiiunesiluindesdedn Ao awmisaldeuiy
qUﬂiajLﬁU%}a;ﬂa (Data Logger) uag PLC (Programmable Logical Controller) lansouiu
FalagUnfszuuaunuiinazddymide lifiindesdetaadiouaseduiiugiu uasfausias
annsafudeyals uinisdsns Weshausiudugunsalviingu ssianuegeenlunisdanis
unnidmiugiaslilusunsudssanilidmisdenieNiFondn Text Base AmIs
mnugsenlunmsdanstusumisnisdsinudeya mugunsaiifouseitu wosn (Port) e
130 (Card) #in9 9 Saudan153nnssiumslumieninud iefivzanunsafiudoya 3o
urdeyamlflumsduaitelAnUsslowigegn dedlgmaaingn T6unsudly e
TUsunsuuauda Tnefin1sussglausn3 (Libraries) Frunuandmsudanistuilyminaidy
liigunsninisdeusionsifiu DAQ GPIB (General Purpose Interface Bus) iarouwtinil
FnAuludo Hewlett Packard Interface Bus (HP-IB) uaznesmoynsy (Serial Port) Lileld

'
[y 1 1 v ¢ v

frugunsaldsiudayaiuueaunsu (Serial Instruments) T1udansiATendeyaila

9 U 9

=) EaNle

AR

©

(% ]

A835n13619 9 wananll Tulaussmainudalaussyiendunisvinauiiddgydnrane
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Usen1919U Signal Generation Signal Processing Filters @@ NuAdin wagileiduisessu
NTZUIUNTNNAANFENTOU 9§ VildzaInasn1sITnUlUTuATILAUIMNNBITU
Data Flow and Programming tlasanlusunsuwauds ulusunsudldguninmie

[ Y adA

aneal (N7 G) WNUNITITEUAIBAIENYS F9LUDRAAD AIUITOAAAIIURANAIAAIUNTT

[ S

ALNAAIRANIDRUNAALD WAZTDLANA1IDNUTENITNTLINEANVDINTRUIUTUATUA1EY G

o

X o

fun1sWeulusunsumedmisdeensdeuneniy G dlunsdeulagldndnnisnisive
vostoya (Data Flow) Fufleisudsteyatinglusunsy agdesimuniianidlnavesdoyadn
wlufidanle shunsusssnanauazdwaludinleths uagazluanamasgls Fsiidnuas
wilauiu nsillsuvdenlaezunsy (Block Diagram) d@snalwanunsavmunlusunsulalngly
fioransgunuumdsiigienn esnnsdeudunsunisvhan wwuudenlaozunsy WWuds
mnsdnlngfianuduaseguiriadunsiefiagianudile wazthlusunsumauialy
ftmunfionisuszgndldanldie uasmnarlddetuneuniadeulusunsud douflandeu
Tusunsu deadouliiaiensn (Flow Chart) Tiasadurou snduinidoyaildludou
Tusunsy Selusunsuuavisdeldindulusunsufineulanddnumnsiauuuut daels
Tsunsu Fadunisandunaunisiauadluldifusgiann egslsng ufiinisidou
Wswnsululusunsuuauds lddndudedianuiunmadeulusunsule 9 unewas winis
fnuiunaidouldsunsundeld Tusunsudisagudu q udeu avanunsaviliiamn
TusunsuuauTalafiuseansnmnnd i

TUsunsuuauiresiunantindn Jaussuiaiiouldfuaidldnuannsanosiiuuay
ruAunsrauld Taedldannsnaisguuuutueddosnemnss mmslusunsuuauia §
druusznausig o 7l dmsusenwuusnemthdauinuneg Wy seuanIkakuvesiilaalasu
Yumgu (Dial) wazaing (Switch) 1w tnalusunsunauii IsuaninawazaIuAinIsinu
sunsnenfiuned tuiiduiideulusunsuaziFoniudenlaozunsy wWisuiaiiouty

¢ s A4 A v oo | I3 Yo q'
819039 (Hardware) ﬂ']ﬁlsLu VBILATDIUBIN mﬁ@ﬁqqmaﬂUﬁ@ﬂlﬂagLLﬂﬁmLLaﬂﬁlﬂﬂﬁﬂWWW 9
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Coommon Cathode

7 Segment Cluster

L e
[00000006
oF | [o000005E
66 | [0000004F
160 | [00000066
e
7r | [0000007D
6F | [o0000007

Pla|m|mlo|a|m| =

ol

0000007F
|| [oooooosk At
4
Binary
iz Digital output
[T (1 sample)
Hex A (B/DIOO (Pin1
B (B/DICL (Pin 1
(123 C (B/DIO2 (Pin1
it - D (B/DIO3 (Pin1
it -+ E (B/DI04 (Pin 1!
i ¥ F (B/DIO5 (Pin 2
; G (B/DIOG (Pin2
‘e D (B/DIOT (Pin
7
:I = m =
N = e fi>— i,

A9 9 vaanleozunsuvadlushnsULaUT)
WNBWA. 900 Udenlnezunsuvealusunsukayrda, tne nugns udlsssy, 25637,

[

U516 Machine Vision aunasie LabVIEW wag Vision Builder

lUsunsuuauda efenanmsinauvesasesiiedavsenisinquyinligldaiunse

gaNwuUMLT Jldfesnts nannsdnanuusesndu 3 dulvg) 9 wansianmi 10

. Acquisition
Signals <— —®1 Analysis [ Presentation

and Controls

a o ° A A v o
AN 10 ‘ViaﬂmimmusuaaLm@ﬂua’mmamim@m

VUBWR. N YaNNITNINYENUATENIIRYTaNI1TIAAL, 108 LAYaNS UilsTTu, 25637,

v as

AuASN1TIgaU Machine Vision AauRusae LabVIEW wag Vision Builder
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1
v a

95UUDIAUTENIUVBIEIUAN 9 lasall

! a;' v v

1. dquifudeya (Acquisition) Fududrunisudeyaitt (Input) 3ndsuindex

Y
T Y

Meuaniingsyuy Beluiilfepeuiiimes lngvayaiiidndszuu 8131131nN13A DAQ @13y

a1 tndnumslii viowuwesuianig q Wudu

a v ¥ v 1

2. M5IATIzideya (Analysis) ndaandlasudouauds szt deyaniuilaidy
n1sasigruazlszutanatoya lnee1aldgns nsadnmiansnieineaians
Fsmawant anansavhlalne endosdadelusunsufideoutu

3. N15UARIKA (Presentation) A N suanawadns lugunuuiiduuseloviise
A b9 1nge1auansuuninaeneuiines 1y Adnealafilines wanHalaN1Zen
nszualniln vdeussulniifald vden1simsgsiaunndy (Spectrum Analysis) Fzuans

a s

wnzdgan Tuguvesnnud wiensiwvesnundusienurieanudeya lusrsadar

¥ 1
=< =

woundtedu MfmunTuinlnelusunsunauis fdnvugiiusingmisseniw Wefld
npaedldau aznuirdidnvarmsldanulndifesiuinissioniegunsainsimnssulaedl
aNwMEN1IVI9IUY0Y LUsUnIugae (Subroutines) Waglusunsuvan wilaufiy
awnesiawesiill Tag Vi haudulusunsuges azgniendn SubVis

dmdu Vi nils q Usznousediuusenau 3 @y fie wnenthin vdenlnezunsy
wazlomou (Icon) wagABUMAWES (Connector) ﬂgﬂamdauﬁ%mzﬂauﬁu%umtffmqﬂmai
aflousie Snuniagwihilvesdiulsznowts 3 dau dfsdeluil

wrantirdaezuduilddeninufuseninsgfldfulusunsa (User Interface)
Tnevhluaziidnvazmisutuniiinveanissileniegunsaldildaudunisini q v

U

Usznausig @lndUnidn Yudn Yune Feuaninavisernan ngldaunsadmuanislidauld

'
Ya Y % a

AusuanaueefunITeulusunsuUseiny Visual ianatgadazidnlafnin waniindad

Y 9

Wsuaiioudu GUI valusunsuyse VI Huiee sregraurevtndavedusinsuwauinans

Ta@anInd 11
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B} Untitied 5 Front Panel

[File Edin View Project Operate

Took Window Help

> &) @] 11] [ 185 Appiication Font |~ |30~

AN 11 WRIUTIUAVD L UTHASURATUID

.&-

_‘z)'
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NUBWA. N UrInIinvevlusunsuuauda, 1ag avgvs Ndlsssy, 25639,

[

U

Asnsldau Machine Vision Auaume LabVIEW uag Vision Builder

aauldng (Object) Neguuunaintnaziiod 3 Useian fe

1. fiamauAy (Controls) ApUseansua1aIng Y Fegldausainsidaslunseld

Wd Adnvselaeu WisdsuwUasanle 1w Jumu Judeu adad iWudu

wu ns1 Awwas LED udy

2. fuanana (Indicators) AUsianiilduanianiig 9 witdu gldldaunsaudlola

3. FnARRIRUTENaU (Decorations) LWusaurdnaluinertasdulusunsuwazlan Tu

=3 el ¥ o [ L3 =~ &) = b4
‘Ua@ﬂ‘lﬂ@gLLﬂﬁJLaﬁJ LLﬁﬂlﬁﬂqﬂiUﬂﬂaﬂﬁﬂﬁgﬂ@ULWE]?‘]’J']@Ja']EN'uJLﬂuigLUSUﬂJ@QLLNQﬂ‘UWﬂW

Wit ANWaIEZY8IN152199 UL NAULLKITN TR wanslasanIng 12

AN 12 Object Moguuunsiindavadusunsuuauia

Control Indicator

A Waveform Graph 2

DR AN
ER RN
K2 5
1 \ -8

\ J
T/ o

5

0 10 3.5

Signal Type 15-
B Tnang\eWavﬂ 1
[ o5

Stop Button 0-

] Stop

45+

Decoration

[Poto [~ |

0

NUBWR. 30 Object Moguuuaamirinyelusunsuuauda, \ag avams uilsssy, 25631,

(%

U

30151910 Machine Vision AjuANsag LabVIEW wag Vision Builder
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wwsasiianltluniseanwuuwkianinte azUsznauldaie Control Palette wag Tools
Palette @4 LUSWASULAUAD 3 Controls Palette NAIUN1TOBALUUBKIAUITA AININA 13
= ) 1 Aa 1 (%] [ [ < 1 1 1 1 o .
Fududiundndodugldu lngazdamdungusng q vy nquasaday (Numeric)

Y

Fanelunguasdl MAuANLAEAILARING 19 9 TRgIiURLaY

Silver (8]

v a4 I Q Search I 2, Custnmize'_‘

| |

L4 3 » [
=i !' abc
Murmeric Boclean String & Path

| IIIb =)y f. 3

| [E]E] | ‘ i 4

| Array, Matrix... List, Table & ... Graph

=N /@ B’

- |E= OA

l Ring & Enum  Decorations Yo

AR 13 Controls Palette THlun1seenuuuasviine

nu8Le. 310 Controls Palette 19lunIseenuuussyite, Ing 1avans ualsssy, 25639,

(%

uisn1s1da1u Machine Vision auaumae LabVIEW wag Vision Builder

Tools Palette @9 1AS29LaNLFIUNITWAUTUTUATY FI92TTNINITODALUULE

nindauaz vdanlaezunsuludiuiiaznanifs Tools Palette d1SUD0NLUULAINTNTA
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Tools E

by JLS0| A
r Ah=IRY

®lel/
4

ATNA 14 Tools Palette Mlglunisesnuuukrsrtnln
NUBWA. 3 Tools Palette Nlwlunisoanuuuuasmirtn, lny \avans ualsssy, 25639,

AUA$NI5IH9U Machine Vision muqu@f’w LabVIEW wag Vision Builder

vdenlaozunsy (Block Diagram) tiialiiAnadiuidiladnedu Jldueianes
vdenlnezunsuvedusunsuwauda Wualiouduldn Fwsingeglusuvesniw G lag
vdenlnezunsu fe3ndu Executable Program figuisavinaulaviuil ddefne Tusunsy
LauIvgynsnsRdeuAURaNaInvedlUsknsRaanal Ylilusunsuazyineulan
naiilalifivedanainlulusunsuwiii tnegldaiunsaaegsneazdunvasniuiana1ni

Y & 14 o 4 =l o V1 1
wansbiiuldnaeniian vinlinis@eulusunsuaiunsavinladne diudsegneunielu
vhonlaezunsuusznausie ity AAsh wasAdsdmsumuaunsinu anduluusay
| = 1 2 Yo \ ) o ) < ~ v v )
dau FaUsng egluglvesuion agldsunisaeans (Wire) dmiuudenilmunzaudiaieiu
e mundnyaensnavesoyaseninaudeniaiu inludeyaldsunisussanananud

A09N13 wazlansmaenubikigldanusely
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SW Status
-
Channel Names
.............. I ‘—Aﬁz l X
EL o
stop

A9 15 F18819 Block Diagram
NUBWA. 90 #2889 Block Diagram, 108 1a¥aNS Uells s, 25639,

[

uAsn15lgeIU Machine Vision auauaag LabVIEW uag Vision Builder

=Y

v (Node) Aaguleneu Negluvdenlaezunsy FauszneusmeBunmuaziondng

A o

[ v A [ a [y [ a’lj
92UANNTN Walinsfulusunsulasuuadu 3 vilanan Aedl
1. Wandu As Iun 83Us2na U8 d@INugIuYeInauiimnes Nliaiuse
anwazdeanigluld wu n1sUSeuliisy N1saniunImeadaEns n1saniuniamig
§ & %
AINANEAT LUUAY
2. SubVis #38lun1¥IN1eaNeLIse1998138A191 Subroutine %38 Subprogram fg
lUsunsugesngnlsuduun wegniruisenldgrludnlusunsunis lngaiunsadag
srwazduaunaninte wazudenlaezunsula Wesuidanan (double click) Mlepsuwes
SubVls
3. Express Vis tJu subVis Uszinviildy Ao Lielden Express VI 1121491y
< Y [ { 3 4 X A v | a 4
vdanlaszunsy azUsInguiaenmuael (Configuration) uun wialitouAmisdines
(Parameters) #14 9 A11ABIN1S wazilloUauanaia lusunsuavasrlanlinnelu
vdenlaozunsulienlud® auiilaruunaill Jemnuaimnsanenaues Express VI vl
dimunlidnludeswoaedunaidudou insenisfiwesnaun lagnasalumn wasgniiu

9 a o Y = o § v ] a =3 o ]
I'JﬂWEJITJLiiJ'Ui@EJLLa'J "NW']IWﬂ']iL‘UEJUI‘UiLLﬂﬁQJLL@U?U@JﬂQWNﬁ%@’JﬂLLagifJ@Li'JGUU"U@Vl JLAKIN

q

U Express VI Ao 2l lonsuvuinlnguasinundadudii uanafaegs Express VI

NN 16
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[Function Node|

=)
n
s
5
“4\

Align and
Resarmple

. Signals
Resampled Sign*

Ad 16 Feen Block Diagram Node

NUBWA. 3 #3887 Block Diagram Node, lag Lavana 1flsIIy, 25639,

[

uA$N15lEIU Machine Vision auausae LabVIEW uag Vision Builder

wsesdlanldlunisieuldsunsuluvdanlaozunsy Tuswnsuwauiald Functions

Palette dedlflenduuaz SubVis fne o Nleglvdldidenld Iy fedduuay SubVis §agn

Jadungu o muanwaznsiilldnu dshegrsawi 17

DAQmx - Data Acquisition @
| iTs I Q Search I £, Customize™ I
Task Const  Channel Const Create Chan...
L
Tirning Triggering
[T=T] =<
Channel Mode Timing Node  Triggering M...  Read Node Write Node
- ¥ C g= * ¥
L& : e A
DAQ Assist Real-Time Dev Config  Task Config/...  Advanced

AW 17 1A383s0d15U DAQMX — Data Acquisition

NUBWA. 9N 1ATe9dad 15U DAOmx - Data Acquisition, 108 1a¥ans Uilsssy, 25639,

v a6

ANANTN

151997 Machine Vision A3uRueIe LabVIEW wag Vision Builder
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Tools Palette @1usuvasnlaozunsy 35019100 Tools Palette aru1savla

1nen15AANT Window >> Show Tools Palette #n30na Shift Right- Click u&aadnidan

LA509071ARIN5IT9U H29819984 Tools Palette wandlananing 18

Tools E

b Py | A
¥ "g|®
e

P

[

AR 18 LeSesile Tools Palette

NURWA. 91 iA3e9de Tools Palette, Jag nwgns ualssssl, 25639,

ANASN5LE9U Machine Vision A3UANGIY LabVIEW wag Vision Builder

wseallefiaglu Tools Pallete @nansanuslaiidu 4 Uszian fadl
1. Operation Tool l#lun1siasundasamsedenmniiuudenlnozunsu
2. Position/Size/Select T4lun151a00 LAABUINY FALIHINIDANNUAVUIAUDY
& ca v X <
paULINANas 19 Ul uvAaN lnzWASY
3. Edit Text Tool 1dlun1suAladanumdudidnes nsoiiudaniuasuy
WegUTNUn

4. Wiring Tool Tlunslesans (Wiring) seuinunesita (Terminal) #3alnun

Feaneilosld azsdunsfimuadunisnisivavesdeya
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Tonou wazasuiuames IWSsuaiioulusunsugeslulusunsuuniivill Tnglonsuly
Tusunsuuaui vinefeudonlaezunsuviliuden Mnsdstonaituazesntinuma aouiun
wod Fddulusunsuuaud szenlusunsudenian Subvl Fervesnsideulusunsudaeniu
G Ao @awnsnadie VI Razdruduuiliiaudiededdediedass anduluniends
wndeensidnufauisadeu WsunsusudunniieSonld Vi Avneadstunountunlday
¢ Gan1sdeuludnwagdidonin nadouduluga (Module) dnwairitiluvedlonou uas
AOULALDS uanIsen il 19 lny AouLUALADS ﬁ]xﬁﬁdawia%agam%ﬁﬁaﬂdw wmosiiuea

Usng iy

J94d

lcon Connector

AW 19 dnwaiiluvadlenau LasABULLALADS

nuBwe. 10 anwaluvedlenay uazpouipmeas, \ae LaYns udlsIy, 2563,

AUASN5LE9U Machine Vision AaURNSIe LabVIEW wag Vision Builder

o Y

ANANNT LG IUTUTHLATULAUID ALLANAIIINATE NI IUN15 UL USHNTUAINLIED

o

by e ligsuly sulusunsuuauda wWhladednwvisng o Aldlulusunsy {37y

Y

lassuieudnnildlu TUsunsuwauda Aulusunsuiiugiunialy
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A1399 1 Wiguisumdnnildlunsweulusunsuwauiwaslusknsunugu

TUsunsuuauda | lUsunsunugiu ATl
VI Program TUsuNIunan
Function function HendudnusanasreTuuniulusunsutiu 1wy

Haddu sin, log tusu

SubVi Subroutine | Wsunsugeengnisenidlaglusunsumen
Front Panel | user interface | diuidnsefiugldau Usenaulumediumunuuay
AIULERINA

Block Diagram | Program code | nsigumutunauuudazlusunsuinmuadu

Uszimvestoya
Tunsdeulusunsaialy FesdinsUssmaduusanefeufivndonldonuldsud st
widmsulUsunsuuaudy Tsunsuazddunsliasiomn Tnedldlidosiies ewddon
Uszinnuosteyauidluvdenlnezunsulignieasindu Uszinnvosesdoyanislu
TWswnsuwauds fnansegrandoudulusunsuluniwdy o wazdaluvisuseanmiiildaulu
TusunsuuavTihiy Sefeyawartugnudsoondu 6 v feil
1. Numeric Apdayaussinndaiay fsduiuduuarduaunadon Inodoya
Ussnnsnnudiluvfonlaezunsuazuandiiuduiindu dwsuunalounsuanddy
Fududdy wardeyawanid arnsowdsuluuldlaenisadnandduas udnden

representation LazldonUIZLANGUAY AININT 20
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Mumeric

Visible Items 3
Find Control

Make Type Def.

| Hide Contral

| Change to Indicater
Change to Array

| Change to Constant

| Description and Tip...

Mumeric Palette

Create

Data Operations
Advanced

| ¥ View AsIcon

I Representation 3
| — v wmw — S

| Properties /

AN 20 Yoyauszinn Numeric
U8, 1N TayaUsziny Numeric, 108 LA¥ONT UASTIN, 25637,

ANAN5LE9U Machine Vision AaURANGI8 LabVIEW wag Vision Builder

2. Yau (Boolean) AadayauslAnNilAIANITUNe @A Av gn (True) kag

a < (% Y @ [ a 3 [ 2/
nNe (False) vy Ua@ﬂl@@%LLﬂiﬂJ Q%LLﬂ@Qﬂ@H@IMLVULUUﬂWS? waza1nsunnanida

a )

< a a o < 4 1 a ¢ v < 3 v
yaundusune sslanwuztdugunidmIuan [wudaing onduleinnnasianyuy
JugUnsnluanna wu talesiUauas (LED) viiovasnlnussiansng 9 danini 21

< v v

3. @189nvs (String) Aadeyalsvnniludidnes leasuazusingimiulu

= [J ¥ v dy
QRN am’liﬂﬂ’m‘wﬂzﬂLL‘U‘Uﬂ’]iLLﬁ@\‘iNﬁI@ 4 E‘ULL‘U‘U PNU
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3.1 wansNawuuUngd (Normal Display)

3.2 uanauuuldn (Code Display) UszlemidmSunaniisnusfinnlaiues
iy 1wy Ms3UIsIALEY MiSeNSTUUsSViRll

33 LAAINALUUNIALISA (Password Display) A8 N1TUNUAITNETAIY
\A30evLNg asterisk (%)

3.4 wananardusitaiavgudunn (Hex Display)

Boolean

1ru"Ts-iI::rIe Items »

| Find Terminal
Change to Indicator
Change to Array

Make Type Def.

Description and Tip...

Create
Replace
Data Operations
I Advanced
| Fit Control to Pane
Scale Object with Pane

Mechanical Action 3

. T (M M
| Properties v I || [p—] [v L
—T— —D_Lo—

v v v w |

k| mEF | M _F

ko —tt) (ro—td] |ro—tt

AW 21 Toyauszinm Boolean
8. 1N TayaUseny Boolean, 1ag Lavgns uilsIsy, 2563,

AuA$N15T99U Machine Vision muqméﬁ’w LabVIEW lLag Vision Builder

¥ 1

4. Enum Aedeyauszinnuanslifldiiududinidede uaa19seiignuily

(% ¥
Y o a =

Usziianafiediay fuliu luvdenlaezunsy Swesiudeyaussnniluihdumieudu

LAY

5. Dynamic Wudayafiedluguvesinnesy (Waveform) Tuvdienlnesunsy

gnuanseduIRuY Banigluagdsenaunie owse (Array) veaannasy Time Stamp
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Laztovesdyqrnu Tona Uszian Dynamic Harulnglalu Express VI 49m1nn1987U013

v Y

o

ALALaEIATIETE N

]

6. Time Stamp udeyanusznausmeiufiuaznaniauasidenifiadiund
(ms) Time Stamp luvdenlaezunsy azuansbiiududiimadunun awisathuiilasti
Jwiunawuuwuvanesnusele

WaNN19911914Y84 Dataflow Programming

a [

Aswlsuimuilusunsy giauiadsinlanisinavestoeya uazalinvesdoya

d '
= a

(Data Type) FududsdAylunsiaulusunsumeunauia fndnnis Ae Hendunse SubVi
svhnuisedieddeyalradiun Weilduihnuadsvddeyaludsilanduiisainsteya

Joyadzgnasiulagany fann Fauaneiegensigulusunsuuaudiivendasangungil

a

Tuntheessmwaeaidussmnsuley TnswananadulbuuaIavHIUNItNelA B uNs

9

< = a0 '3 < 6
AWLNGREBIGHEG! LLazmmmewmmuaﬂmmﬁulw

Input Celcius

3 o Celcius Farenheit Farenheit

100+ 212- 12
s :
60 150-

Input Celcius

40= 100
20: :
0- 3-

AN 22 fMegramsilisulusunsuulamiivaumnginlglusunsuiauiy
e, 910 Areg 1 deulusunsuutamigeamginglusunsuuauin,
Loy Wnwgvis wlsssy, 25639, ANATNISIEIU Machine Vision AuAume LabVIEW uaz

Vision Builder
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2.4 anuiineriumalulagdumasidalunnassnds

Buwmesilaluynassnda (oT: Internet of Things) Munefia N15NAWINY 9 gnitoules

'
a 1

yndwmnogsglandunesidn viliuyedaansadnismuaunisldanugunsaling q dums
\3et1edumesiin 1wu nala-Un gunsaiiadedldlnil sogud Insdwidede wdsaile
doans wndesdion1ansnuns 01a15 Trudeu wiedldluiinusesiudng q kuedeti
duneside Wusu lnewmalulad Internet of Things (IoT) naseA U A.A. 2000 9iins
AUANNTINNULAENSIEA1I1 Smart 1Yy 1aTesilesaaies (smart device) Tasevnglylii
§9938% (smart grid) U938 (smart home) 1AT3U883238% (smart network) S8UU
YUdI9938% (smart intelligent transportation) 1WuAY 21nsEULTIRTBLANS 9 i Favilex
uywdannsadans mualinugunsaling 9 iunaeieiiedunesiin

wielulad Internet of Things (IoT) S fumaluladflueuian gunsaisne 9 vulan
wwannsnideslsuasAndodoansiuinuszuudumesidald Wuman Smart Home flansnsa
muaunslaUaln aeluduiiuduwmesidald soudisgunsal Wearable 813 Google
Glass %3@ Smart Watch filudrunilsveunalulad Interet of Thines wiufu Favsifiule
dw@uL@@%Lﬁmnﬂi’uﬁléﬁumuﬁwﬁmiu%’imashwﬁﬁlﬂuéh wazsiufazase q Wmnfiunum
Tudimveasuinduites o Sndae dwmsugunsaiildauquuagirdaduideusn (u
lulasreulnsaiaes (Microcontroller) iawil #o NodeMCU

A1115U NodeMCU  Faunanvlosunilsiildtelunisasislusian Interet of Things
(IoT) fiusznauludae fuesn (Development Kit) wag Firmware (Software uuuasa) Ay
open source @unsatdeulsunsudioniwn Lau 1 vilaldmnulddety uimdousy
Tupa WiFi (ESP8266) dafuriladdnylunislfideudetudumesidntiues NodeMCU Hui
Snwaizad1afu Arduino #597iinese Input Output build in W1lud @auisaden
TUsunsumuaugunsal s 9 Ielaglsidesinugunsnidu q

Jagtiumalulad Intemet of Things (IoT) Falumaluladiilusunan gunsaling 4
vulanazaninsnideulssuazfndedeasiuinszuudumedidald Wuman Smart Home 7
a1u1sauaunIslalaln aelut uiiudumesitald soudisgunsal Wearable 9g19
Google Glass 30 Smart Watch fidudiunilavoanalulad Intemnet of Things 13Uy
Jagdunisideurenauwislussuu loT avdwiudinans Firebase lnsligatauns Seualni

(Real time) wazanunsadudfindeyalild lusuduwenndndu 67 Firebase doiluuinig

guteyaseulatiivils dwiuluuniludiuves Firebase Console agld 3 nwilunsideu
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goulfurfifiedainnluss Firebase Tnsluunillinaaouuasnaaoinisussndldszuy loT
muQmmiﬁwmmmiﬂﬂmauimsaLﬁ@%@ﬁ‘ﬁ (Lmqwé LEITY, 2563)

1) Msnaassldszuuinalulad Internet of Things (I0T) AIUANNITHINIUYDS
wiaan b

2) Msnnadtdszuumalulad Interet of Things (IoT) ATUANNITVINIUYBY
viaoaliil1 LED Usen (Door) uae \p3esuUFueINTA (Air Condition)

3) nsnaaesldszuumalulad Intemet of Things (I0T) AIUANNITYINIUYDY
Ls‘fmwa%ﬁww%’ui’mqmuqﬁLLazmm%u (DHT11)

4) nsvaaedbdszuumalulad Interet of Things (I0T) AUANNITVIIIUYDY
Wuasdmsuiaaiu (Smoke)

5) n13naaedldszuumalulad Intemet of Things (IoT) AIUANNITIIIUYDS
FuesAmM3ULATEINg (Ambient Sensor)

6) Msneaadldszuumalulad Internet of Things (IoT) AIUANNITNINUVDS
dugeidmiuindnsmslvavesth (Water Flow Sensor)

7) nsnaaesldszuumalulad Intemet of Things (I0T) AIUANNITYINIUYDY
WuwesdmsuTaussiului (Voltage)

8) nsnaaesldszuumalulad Intemet of Things (IT) AIUANNITYINNIUVDY
Wuwesdmsuianszualil (Current)

9) nsnaaesldszuumalulad Internet of Things (IoT) ATUANNITHIIIUYEY
Wuesdmsuiaduazeaduine wuu PM 2.5

Tun1s3deassliiderimstondymrudumesidalunnassndaiioldiyeuss

Y

¢ A

IhinwazaunsalgnulnsAnAaa uNkazdnsuAaURLADS LA
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2.5 uginetas
Tun15Ane13d81389 ueudiafaundnludf@d1miuusnisnianisunng

va o

FA98l9YINNNSANIAUAILENET A5 kaZIILIFENNITDUNDUILID19D9 LU Fadl

=

S3zyns yuuia (2551) lind13d1 n1sllsunsuiialaglusunsudssiangunim

54

wardyanuwalladiu1dunumlununIeIugnaIMnIsy kagauAITEBNLUUNITAIUAY

9EIUNINANY NS 1zdlUTUNINUTEIANIUSUATHIUA W Uagdydnwal Wuaiunsanavdila
lodeliigeenn Wesanlusunsuuseinnldsunsugunin wazdyanvel Wuldsunsudle
) [ [ I3 a o o.'/ a & v d!
sunmuazdydnealinununsWeumMEiluidneys dans
Weumdmdusisnestuenaian1stanaInlaide wazfmsiadaundananainlaenn

A A Harjo etal. (2022).Smart Thermal Scanner Camera Implementation for
Primary Screening of Covid-19 Suspects at Financial Planning Office's Lobby. ladAnen
~ o =1 a B v a X 9 ' B °
fegnTnsunsidevedain 19 uarguszaudeiiaduldunsssuiagauduunanyseneg
19 9 SuNdulailidy dosldauneneIuazn1 TN INVBYNYUNDAANITUNINTEIY

[

¥99175a 1a7a 19 uiTediavinnisnsassilamaluladndasawnuaiiusoudiasuzadlu

U esUseglaense wazsyylainlastnsidanuidswazasunansenisilu ladn 19

= ada v & & av A & v o Ao ¢ A =
2L U8V ULUUNITIVYLTINT TN LﬂUﬂaiﬂaﬂqimﬂa@ﬂLLUUaﬂLﬂ@ 1INQUITLEIALNDANYN

)
nsindsgnemNazaInvisemalulad luneaeddluiesissialull vosuseyu sewineu

WeauInng Viesdu ieaiuved Ushaindeu uiiadeud wiaiudeyaduaiuUasnsie

LAZAZAINAUILVDINUILIU
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AT HUNISIVY

NMIT8504 YuLuAAFeUNRlUIRAIMSUUSNITNINISLIME Weadwdndumuay
wwsedlebmiuazunlelunisusnismenisunndyinliinn1sysainisnianisneutaly

sunuuln luganiilsadinsaseuin AvTuRaUNITAS1IYAYUEUALATEUNIN luTRd 1My

(3 A I

UINITNNNITHANE KATUABUNTANYINANITYTINTULUARGEUNSN UTRFMTUUINS

nansunndidesdu gATelauuinisafiunisiieliussgingusrasAveanisideeeng
.

avldun fall

1) MsAmuAvaUALA TUNBUNITIY
2) wnseadlenldlumsiivsiusindeys
3) MsusIuTndeya

4) NMFIATIENToYA
3.1 NSANUAYBULYALAZTUADUNNTIVY
N1SMMUATBULUAYEINTTINY K lanuaiueudiadaunsnlulifdmsuuinis

[

NINITWINNG A9

3.1.1 Tunoun1seanwuulasIasIsiueunalusLnsUaNsia (3D)

A7l 23 wuuanudAlassasuiionsosnuuugnuduAueuRAGoun
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AN 25 wandlasaasIenN1TeBNLUUNEUARAB NSRRI UUINITMINTLITE

[

a D o ¢ =i vo &
gsuenthlunsianuesgunsalnunini 23 lansil
1) gaduiAdiay (AGY MOBILE ROBOT) tlugaaiuaun1svIsuiueusdinioud
gnludRdmiuuinisnenisunng lngagligunsaliwwgasiatniasiawnui 3 Jatui
fiAnanaziynnunuLameTdmTuAfaun
2) ghiun1BUzMNIIa YAl (Cabinet Medical) 1ugunsalvimiiussqdudn
v TR o N I a a | 5 A v & =
nresmsasliiugUielaedanvaugnUnegredinda Wy 8193, 19, LYd 619 9 lagawd
szuuUavhauldsiailoniunssuiunsanesesasilouas ingamgll
3) insesaneilonaringumngil (Temp & Alcohal Pump) vimifiudesueaneses

LY a [ o A d' A o o Y 1w P [ Y @ a 1%
LLEW’JG’IQ@U%Q&IM@Q%ﬂﬂUWMEJlUVIQ@VIﬂWMUWLLaSWWﬁUWﬂQaﬁyﬁyﬂmLW@‘Uaﬂa@ﬂ%Lﬂ‘UﬁUﬂW
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4) 99AIUAY (Touch Control) Lugunsalvimifidmsunisdudalunisidennis
au

[% o
Y Y

3.1.2 JunpUNIEBNLUULAYARRIYAAIUANLARDLT
Tanpunsaluazaiuysznauvesssuumuausnluifuassrsuululasreulnsaaesi
Aoly

1) NM3AIUANSTULSALLR fgszuululasmoulnsaaes

2) yamuauueinef iugunsairmunsLadoud

3) USSR TIAAIUIURANIINISIATOUN

P ¢ P =
ATNN 26 ﬁqmqﬂﬂimmmmﬂaaw
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3.1.3 %"’umaumiaaﬂLLUinummué”;&ﬂﬂime

3.1.3.1 lUsunsu ROS (Robotics Operating System) Fussuuitadreatuitevildie
anuBangulumadeusendasamunuiueud 35lu ROS agsIuTaATeilolazynmas
#19 9 Afudulumsimuueudionld Gedeina 4 mé’]‘\jﬁ]%aﬂﬂ?’mEjﬂﬁl”]ﬂiﬂﬂﬂiﬂ%’lﬂﬂﬂﬂi

Wawueuaniiaugudeu wagyilvliusednsamlunisiauiiueudvainatesueuy

o w d{l =i
ANIUNILARBUN

= 8|
= S =
8l B
bl: (o]
] ]
e L1
e =
v g T
Kl 2
C B
- w®
- el
H B

AN 27 Fog1ensisuAdItaulvvadlusunsy ROS

3.1.3.2 Tsunsuuauds Weunsuwaudr 1ulusunsufidanuasann auisoantian
Tun1sdeuluswnsuasiiliunn Tnslanzlurnudsuldsunsuneufamesiiio@oudeotu
gUNT0idL 9 19U Lwues (Sensor) LaAYLELABS (Actuator) MielaTeaiiolunisuszanana
dyeynas Wi AaNFuIUIUes-15was (Function Generator) aa@adalaglay (Oscillocope)

dmsuldlunisinuaznisaiuay meniseenwuulidanudirslunisteulusunsuuazd

HandundiggrueanuagaIntumsiamdmnssulinnian dau addiatn dmsuda

e

A vay °

Fosnsazlivsglovigeanainlusunsunauds nanfe fidissnsihdeyaainaeueniaios
peufiumesidrunnansluinies evnsnisiinsesideyausyanan nasnauiideyaun
wansra uavlunanensdl MHlussuuauudnluiadmenenfiunes dedoldiuougeanves
TUsunsunauds fe mangneuvinliiedeoseuimesdiuyana Adevauiulsunsuuauin
uazgUnsaiifouste Wiensiiudeya (Data Acquisition Card) wé anansawdeulinateidy
isesiletnlunatsguuuy liirazfu eeadalaalad feidulauiussisnes Adnoasiad
A3 (Digital Multi Meter : DMM) @@ sufitnes (Strain Meter) itnaslufiines
(Thermometer) n3oiA3aaiioTndu ¢ mmﬁ;ﬂ%’muﬁaqms vinlanunsalguszloaiann
noufiwnes Lileasaedesilotn livarnvans uavsonuauiRdnandredu Saduiiinves

A3893lDIRLELaURS T BB ENeg199Ne7 VI (Virtual Instrument) wazdalaSeumiianisiy
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gunsalaTamatufe awnsausuaey Vi Wwangauiunisldnuvesildudazngulaniy

ANUABINTT LalanIflIogutnaen1slsulusinsutazunetnla (Front panel)

£ ControlsegmentiromE e -~
Fie Edt View Project Ops

[ Bo@mse

o
?
HubudindouRdaTuliadKSuuSNIsNWMSIWNG V I |
(Autonomous Mobile Robot for Hospital Care Service)
T o [
\ QUUKND |
msidyu
0 1. 3000 1A:SIVAIUNUHNDINOUAARONBOIO MIS
2. KBUMODMISHADO
3. nogudugomsriuu
rhAcwazona
(Self Cleaning)
$ruoumsawiio
0 ISU / auaamsnviu
[Esn) = =

a v v
AMNH 29 NUIVDLANINAUULNINUIUA

a1u150e5UIeNIsImMuUAnfa q Minnsiensgunsallunisiaulaegdidevin
nseenuuulaensimuanNuieslesvesgunsallvianusansialansouiulaenisidnluly
L ddo o nw o = Y = oA a o D
HunnIialy Inedyaruiianansanmdulaluasnifediuie gamgll, I1uiunisdnsie

a3y Fadrsarinanunsatfiendueesuuussuudula

[

3.1.4 YDULUALATNANNTYINLYMUgUARGoundnludRdmsuuInIIne

LY

nsunnd Inen1sveasiasatifivunaunsldnuueudaal
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import pytest

import sys, numpy, time, traceback

from datetime import datetime as dt

from colorama import init, Fore, Style

init()

from lib.rate import Rate

from lib.message bus import MessageBus

from lib.message factory import MessageFactory
from lib.clock import Clock

from lib.enums import Orientation

from lib.logger import Logger, Level

from lib.config_loader import ConfigLoader

from lib.motor import Motor

from lib.motor_configurer import MotorConfigurer
from lib.rotary_ctrl import RotaryControl

from lib.button import Button

from lib.i2c_scanner import 12CScanner

from lib.moth import Moth
from lib.rgbmatrix import RgbMatrix, Color, DisplayType

# settings ...ocooeees
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ENABLE MOTH = False  # enable moth behaviour
USE _ROTARY_CONTROL = True # otherwise just set at 30.0
PORT _REVERSE = False  # False runs the port wheel counter-clockwise

STBD_REVERSE = False  # True runs the starboard wheel clockwise

ENABLE_PORT = True # enable port motor
ENABLE_STBD = True # enable starboard motor

DECELERATE = True # if True decelerate at end, otherwise just stop

INFINITE = True # if True run til Ctrl-C otherwise ¢o 1 meter

if ENABLE_MOTH: # then assume some other things
INFINITE = False
ENABLE PORT = True
ENABLE STBD = True

USE_ROTARY_CONTROL = True

_stbd_rotate = -1.0 if STBD_REVERSE else 1.0

_port_rotate = -1.0 if PORT_REVERSE else 1.0

_log = Logger (test', Level.INFO)
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@pytest.mark.unit
def test_velocity to _power conversion():
# velocity to power conversion test:
for v in numpy.arange(0.0, 60.0, 2.0):
p = Motor.velocity to power(v)

_log.info('velocity:  {:5.2f}; format(v) + Fore.YELLOW + ' power:
{:5.2f};" format(p))

def callback_method A(value):
global action A
action_A = not action A

_log.info('callback method fired;)\t' + Fore.YELLOW + ‘action A:
{}.format(action_A))

def callback_method B(value):
global action B
action B = not action B

_log.info('callback method fired;\t' + Fore.YELLOW + ‘action B:

{}.format(action_B))
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@pytest.mark.unit
def test_motors():

global _port_motor, stbd motor, action A, action B

# read YAML configuration
_loader = ConfigLoader(Level.INFO)
filename = 'config.yaml'

_config = loader.configure(filename)

_log.info('creating message factory...")

_message factory = MessageFactory(Level.INFO)
_log.info('creating message bus...")
_message_bus = MessageBus(Level. WARN)
_log.info('creating clock...")

_clock = Clock(_config, message bus, message factory, Level. WARN)

_motor_configurer = MotorConfigurer(_config, clock, Level.INFO)
_motors = _motor_configurer.get_ motors()

_motors.enable()

_i2c_scanner = 12CScanner(Level.WARN)

if ENABLE_ MOTH:

aq
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if i2c_scanner.has_address([0x18]):
_rgbmatrix = RgbMatrix(Level. WARN)
# _rebmatrix.set_display_type(DisplayType.SOLID)
_moth = Moth(_config, None, Level. WARN)
else:
_log.warning('cannot enable moth: no IO Expander found.)

_moth = None

_pin_A =16
_button 16 = Button(_pin_A, callback_method A, Level.INFO)

_log.info(Style.BRIGHT + 'press button A (connected to pin {:d}) to togsle

or initiate action.'format(_pin_A))

_pin B=24
_button_24 = Button(_pin_B, callback_method B, Level.INFO)

_log.info(Style.BRIGHT + 'press button B connected to pin {:d}) to
exit..format(_pin_B))

_log.info('starting motors...")

_port_motor = _motors.get_motor(Orientation.PORT)
_stbd_motor = motors.get_motor(Orientation.STBD)
if ENABLE_PORT:

_port_motor.enable()
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if ENABLE STBD:

_stbd_motor.enable()

_rot_ctrl = RotaryControl(_config, 0, 50, 2, Level.WARN) # min, max, step
_rate = Rate(5)

_step_limit = 2312

_velocity stbd = 0.0

_velocity port = 0.0

_start_time = dt.now()

_moth port =10

_moth stbd =1.0

_moth offset = 0.6

_moth bias =[0.0,0.0]

_moth fudge =0.7

try:

action A = True # if not using buttons at all set to True

action B = True

while INFINITE or action B or ( _port motor.steps < step limit and

_stbd _motor.steps < _step limit ):

if action A:
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action_A = False # trigger once
while action_B:
if USE_ROTARY CONTROL:
_target velocity = rot ctrl.read()
else:
_target velocity = 30.0
# _power = _target velocity / 100.0
_power = Motor.velocity to power(_target velocity)
if ENABLE MOTH and _moth:
_moth bias = moth.get bias()

# _log.info(Fore. WHITE + Style.BRIGHT + 'port: {:5.2f}; stbd:
{:5.2f} format(_moth_port, moth stbd))

# _rgbmatrix.show_hue(_moth_hue, Orientation.BOTH)
_orientation = _moth.get_orientation()
if _orientation is Orientation.PORT:
_moth _port = moth_bias[0] * moth_ fudge
_moth stbd = 1.0
_rgbmatrix.show_color(Color.BLACK, Orientation.STBD)
_rgbmatrix.show_color(Color.RED, Orientation.PORT)
elif orientation is Orientation.STBD:
_moth_port = 1.0
_moth _stbd = moth bias[1] * moth fudge

_rgbmatrix.show_color(Color.BLACK, Orientation.PORT)
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_rgbmatrix.show_color(Color.GREEN, Orientation.STBD)
else:
_moth_port = 1.0
_moth_stbd = 1.0
_rgbmatrix.show_color(Color.BLACK, Orientation.PORT)
_rgbmatrix.show_color(Color.BLACK, Orientation.STBD)
if ENABLE_STBD:

_stbd_motor.set_motor_power(_stbd rotate * power *

_moth_stbd)
_velocity stbd = stbd motor.velocity
if ENABLE PORT:
_port_motor.set_motor_power(_port rotate * power *
_moth port)
_velocity port = port_motor.velocity
_log.info(Fore.YELLOW + 'power: {:5.2f}; bias: "format(_power)
\

+ ForeRED + ' {5.2f} ‘'format(_moth bias[0]) +
Fore.GREEN + '{:5.2f};".format(_moth_bias[1]) \

+ Fore.BLACK + ' target velocity:
{:5.2f};" format(_target velocity) \

+ Fore.CYAN + ' velocity: "\

+ Fore.RED + ' {:5.2f} 'format( velocity port) +
Fore.GREEN + ' {:5.2f} .format(_velocity stbd))
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# _log.info(Fore.RED  + 'power {:5.2f}/{:5.2f}; {:>4d} steps;

\t'format(_stbd motor.get current power level(), power, port motor.steps) \

# + Fore.GREEN + 'power {:5.2f}/{:5.2f};, {:>4d}

steps.'.format(_port_ motor.get current power level(), power, stbd motor.steps))
_rate.wait()
action B = True # reentry into B loop, waiting for A
_log.info('waiting for A button press...)
time.sleep(1.0)

# end wait loOP oo

if ENABLE PORT:
_log.info('port motor: {:d} steps.'.format(_port_motor.steps))
if ENABLE STBD:

_log.info('stbd motor: {:d} steps.'.format(_stbd motor.steps))

except Keyboardinterrupt:
_log.info('Ctrl-C caught; exiting...")
except Exception as e:
_log.error(error: {}.format(e))
finally:
close_motors(_log)

_elapsed_ms = round(( dt.now() - start_time ).total_seconds() * 1000.0)
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_log.info(Fore.YELLOW + '‘complete: elapsed:

{:dIms' format(_elapsed ms))

def close_motors(_log):
global port motor, stbd motor

Decelerate to stop. Failing that, just stop.

_log.info('closing motors...")
try:
if DECELERATE:

if _stbd motor.get current power level() > 0.0 or

_port_motor.get current_power level() > 0.0:
_init_power = stbd _motor.get current_power level()
for _power in numpy.arange(_init_power, 0.0, -0.01):
_log.info('setting motor power: {:5.2f} .format(_power))
if ENABLE_STBD:
_stbd_motor.set_motor_power(_stbd rotate * power)
if ENABLE_PORT:
_port_motor.set_ motor_power(_port_rotate * power)
time.sleep(0.05)

else:
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_log.warning('motor power already appears at zero.')
time.sleep(0.5)
# else just stop suddenly
except Exception as e:
_log.error('error during motor close: {}'.format(e))
finally:
if ENABLE PORT:

if _port_mot

51
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Asadl | wandidudinnnswadeudi (Gundh) naoaulal ANYAIZNISIAY
1 74 LAAINE WUNTATIUNG
2 78 WGNAG WUnRtIassUnf
3 78 LEAINE RUREIATIUNG
4 78 LARING WUREIasIUnG
5 74 LEAINE WRUREIATIUNG
6 78 TGIENG WUREIasIUnG
7 77 LEAINE WRUREIATIUNG
8 77 LARING WunRtassUnf
9 78 LAAINE RUREIATIUNG
10 74 LARING WUnRtIassUnd
11 76 TGN WRUREIATIUNG
12 75 LARING Wuntassund
13 77 TGN WUREIATIUNG
14 77 TGN WUntIassUnd
15 76 LAASHE WUREIATIUNG
16 75 LEARMING WuntassUnd
17 74 LAASHE WUREIATIUNG
18 77 LARAING Wuntassund
19 75 LAASHE WUREIATIUNG

20 78 LAAING WuntassUnd
21 75 LAASHE WUREIATIUNG
22 76 LEARING WURtassUnf
23 75 LERAIN WUREIATIUNG
24 76 LEARING WURtassUnf
25 76 TGN WUREIATIUNG
26 75 LEARAING WuntassUnd
27 76 WGENTG WUREIATIUNG
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Normal
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asedi | nanfidufinnsindoud (Gunit) navoulal ANYAIZNISIAY
1 99 LEAINE WUNTNTIUNG
2 102 TGIENG WURtassUng
3 103 TGN WUNTASIUNG
il 100 TGENG WUREIasIUng
5 99 LEAINE WUNTNTIUNG
6 101 TGIENG WUnRtassUnd
7 103 LEAINE WRUREIATIUNG
8 103 TGING WUREIasIUnG
9 102 LEAINE RUREIATIUNG
10 101 LAAING WUREIasIUnG
11 103 TGN WUREIATIUNG
12 103 TGN LAURARTA
13 102 TGENG LAURAATR
14 103 TGN LAUARTA
15 103 TGNG LAURAATR
16 100 TGNG WuntassUnd
17 101 WGENTG WUREIATIUNG
18 102 LARING WuntassUnd
19 99 TGN WUREIATIUNG
20 103 TGING WuntassUnd
21 103 TGN WUREIATIUNG
22 100 LARING WuntassUnd
23 103 TGN WUREIATIUNG
24 103 LARING Wuntassund
25 100 TGN WUREIATIUNG
26 99 THING WURtassUnf
27 101 TGRNG WUREIATIUNG
28 99 THING WURtassUnf
29 101 TGRNG WUREIATIUNG
30 100 THING WURtassUnf

Aade 101.10 w19l YBINTUEAAING WUREIATIUNG
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Normal
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Asen nafivuiinnisedeud Guaf) waooulal ANYAIZNISIAY
1 36 LAAINE WUNTNTIUNG
2 35 TGNG WURtassUng
3 38 LAAIHE WUNTASIUNG
il 36 LERINE WUREIasIUng
5 36 LAAIHE WUNTNTIUNG
6 34 TGNG WUnRtassUnd
7 36 LAAIHA WRUREIATIUNG
8 37 TGNG WUREIasIUnG
9 34 LAASHA RUREIATIUNG
10 34 LAMING WUREIasIUnG
11 35 LAASHA WUREIATIUNG
12 38 LAMING WURtIassUnd
13 35 LLARINE WRUREIATIUNG
14 38 LARING WUnRtIassUnd
15 34 LAAINE WRUREIATIUNG

16 35 LERING WuntassUnd
17 36 LLAAINE WUREIATIUNG
18 36 LERING WuntassUnd
19 36 LAASHE WUREIATIUNG
20 35 TGING WuntassUnd
21 36 LAASHE WUREIATIUNG
22 37 LARAING WuntassUnd
23 36 WGENG) WUREIATIUNG
24 38 LAAING Wuntassund
25 38 LAASHE WUREIATIUNG
26 35 LERINE WURtassUnf
27 37 LERAIN WUREIATIUNG
28 36 LERINE WURtassUnf
29 35 LERAIN WUREIATIUNG
30 34 LERINE WURtassUnf
Aade 35.87 U1l YBINIIUEAING WUREIATIUNG
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Normal

Mean 35.87
StDev 1306
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asadl | wandivdudinniswadauii (Gund) navoulal ANYAIZNISIAY
1 67 LEAINE WUNTNTIUNG
2 67 TGIENG WURtassUng
3 65 TGN WUNTASIUNG
il 64 TGENG WUREIasIUng
5 68 LEAINE WUNTNTIUNG
6 64 TGIENG WUnRtassUnd
7 68 LEAINE WRUREIATIUNG
8 68 TGN WUREIasIUnG
9 68 LEAINE RUREIATIUNG
10 66 TGIENG WUREIasIUnG
11 66 TGN WUREIATIUNG
12 65 LARING WURtIassUnd
13 64 TGN WRUREIATIUNG
14 65 WGNAG WUnRtIassUnd
15 67 TGN WRUREIATIUNG
16 65 TGNG WuntassUnd
17 66 TGN WUREIATIUNG
18 64 LARING WuntassUnd
19 64 TGN WUREIATIUNG
20 67 LARING WuntassUnd
21 66 TGN WUREIATIUNG
22 64 LARING WuntassUnd
23 65 TGN WUREIATIUNG
24 66 LARING Wuntassund
25 67 TGN WUREIATIUNG
26 68 laluanang WAUNTNASIUNR
27 68 laiuanana WUNTNASIUNG
28 65 THING WURtassUnf
29 65 WERIHE WUREIATIUNG
30 68 GENAG WURtassUnf
Aade 35.87 U1l YBINTUEAAING WUREIATIUNG
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Histogram of 1antiufiauanisidunyuias s2ezn1910 wes (Laiiuli)
Normal

Mean 66
StDev 1.486
N 30

Frequency
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asadl | wandivdudinniswadauii (Gund) navoulal ANYAIZNISIAY
1 98 LEAINE WUNTNTIUNG
2 95 TGIENG WURtassUng
3 95 TGN WUNTASIUNG
il 98 TGENG WUREIasIUng
5 97 lainanawa WUNTNTIUNG
6 94 laiuananag WAUNTNATIUNR
7 98 laianana WRUREIATIUNG
8 9 TGN WUREIasIUnG
9 96 LEAINE RUREIATIUNG
10 94 LAAING WUREIasIUnG
11 96 TGN WUREIATIUNG
12 96 LARING WURtIassUnd
13 98 TGN WRUREIATIUNG
14 97 WGNAG WUnRtIassUnd
15 96 TGN WRUREIATIUNG
16 98 WGENTG WAUARTA
17 98 TGN AUARTA
18 96 TGNG WuntassUnd
19 94 TGN WUREIATIUNG
20 98 TGING WuntassUnd
21 98 TGN WUREIATIUNG
22 94 LARING WuntassUnd
23 96 TGN WUREIATIUNG
24 94 LARING Wuntassund
25 94 TGN WUREIATIUNG
26 96 THING WURtassUnf
27 95 TGN WUREIATIUNG
28 95 THING WURtassUnf
29 95 TGN AURARTA
30 98 WLENTG WAUARTA
Aade 96.03 U1l YBINTUEAAING WUREIATIUNG
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Histogram of vaniiufinuanistdunuuiag szaznie 15 wes (Laliuli)
Normal

Mean 96.03
StDev  1.474
N 30

Frequency
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sEaEd 15 wes (naniu)
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asedi | nanfidufinnsindoud (Gunit) navoulal ANYAIZNISIAY
1 128 LEAINE WUNTNTIUNG
2 128 TGIENG WURtassUng
3 128 TGN WUNTASIUNG
il 125 WGENTG LAURARTA
5 126 TGENG LAUAATR
6 126 TGIENG WUnRtassUnd
7 126 LEAINE WRUREIATIUNG
8 127 WGNAG WUREIasIUnG
9 127 LEAINE RUREIATIUNG
10 124 LAAING WUREIasIUnG
11 127 TGN WUREIATIUNG
12 128 LARING WURtIassUnd
13 127 TGN WRUREIATIUNG
14 124 TGN WUnRtIassUnd
15 124 TGN WRUREIATIUNG
16 126 LARING WuntassUnd
17 128 TGN WUREIATIUNG
18 128 LARING WuntassUnd
19 125 TGN WUREIATIUNG
20 126 LARING WuntassUnd
21 125 TGN WUREIATIUNG
22 127 LEAINE WuntassUnd
23 127 TGN WUREIATIUNG
24 126 LARING Wuntassund
25 124 TGN WUREIATIUNG
26 128 LARING WURtassUnf
27 126 TGN WUREIATIUNG
28 127 LARING WURtassUnf
29 125 WERIHE WUREIATIUNG
30 125 THING WURtassUnf

Aade 126.30 U191 YBINTUEAAING WUREIATIUNG
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Histogram of Lantufinuanisidunuuiag svaznie 20 wes (Laiiuli)
Normal
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Mean 126.3
StDev 1363
N 30
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Dotplot of tisuratzasnIsidunuadviuausd ludansadulae
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asedi | nanfidufinnsindoud (Gunit) navoulal ANYAIZNISIAY
1 2.40 LEAINE WUNTNTIUNG
2 2.40 TGIENG WURtassUng
3 2.40 TGN WUNTASIUNG
il 2.55 WGENTG LAURARTA
5 2.55 TGENG LAUAATR
6 2.40 TGIENG WUnRtassUnd
7 2.40 LEAINE WRUREIATIUNG
8 2.40 TGING WUREIasIUnG
9 2.40 LEAINE RUREIATIUNG
10 2.40 LAAING WUREIasIUnG
11 2.40 TGN WUREIATIUNG
12 2.40 LARING WURtIassUnd
13 2.40 TGN WRUREIATIUNG
14 2.40 WGNAG WUnRtIassUnd
15 2.40 TGN WRUREIATIUNG
16 2.40 LARING WuntassUnd
17 2.40 WGENTG WUREIATIUNG
18 2.40 LARING WuntassUnd
19 2.40 TGN WUREIATIUNG
20 2.40 LARING WuntassUnd
21 2.40 TGN WUREIATIUNG
22 2.40 LARING WuntassUnd
23 2.40 TGN WUREIATIUNG
24 2.40 LARING Wuntassund
25 2.40 TGN WUREIATIUNG
26 2.40 LARING WURtassUnf
27 2.40 TGRNG WUREIATIUNG
28 2.40 LARING WURtassUnf
29 2.40 TGRNG WUREIATIUNG
30 2.40 THING WURtassUnf

Aade 126.30 U191 YBINTUEAAING WUREIATIUNG
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Design and Development of An Automated
Mobile Robot for Hospital Care Services
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Absiracr— Robot demand in the cBmical sector has significantly
imcreased recently, mostly due to the rising nomber of COVID-
].'lpnl‘l!ltSA.RS-(.ﬂ- -1 i mosthy spread throush close homan
contact and contact with contaminated objects and surfaces. As
aresult the practice of social distancing has become an essential
preventive imtervention. Dme to this, patients muost receive
medical care with little doctor-patient contact. Robotics are
being wsed in the hospital to profect fromt-line healthcare
personnel from possible coronavims comtamination, while also
reducing the need for medical professional: by enabling robots
o assnme some medical responsibilities to a certain evtent. This
paper described the design and development process of the
mnmiedrohdfuhﬂial:msmﬁ, a5 well the the testing
of this mobile robot movement control nsing ommni wheels.
Eeywords—Mobile robor, Hospital robat, Covid

[ INTRODUCTION

In most nations throughowt the world m 2020, the
coropavims COVID-19 poses 2 pandemmic theeat The
COVID-12 vims iz dispersing alarminsly quickly in
practically every nation on earth. At the end of Decemher
2019, Wuhan, Hubei Province, Bepublic of China sarved as
its imitial place of ongin covomsvirus[l]. The Condid-19
pandsmic emergency has alse brought attention o the idea
that it could be prefersble to remove some tasks from boman
operators’ presence in hospitals, geriamic wards, and hospices
wheare patents may be endangered by prosdnty to others[2].
Frontline healthcare personnel face an elevated susceptibiliny
to coniracting infections due to their close proximity and
frequent interaction with patients[3]. The COVID-19
pandemic’s appearance has feled the developmens of service
robots in the hesltheare sector by companies and
miversities[4] with the goal of reducing the difficultes and
problems bronght on by this infections disease Addifonally,
the utilizstion of service robots in hospitals i becoming mors
and more necessary, specifically to assist mrses and other
medical personnel and increase overzl] productvity levels[5].
Inmovations, pamicalarly in the domains of medical
mstuments and robotics, serve to mitizate the constraints
faced by healthcare workers. These robotic advancements
cater o & range of demand:, such as waste collection, also
food and medicine dalivery.

I METHODS
The robotic system comprises a cabinet and an Ansomated
Guided Wehicle (AGV). Fizwe 1 ihstrates the

comprehensive architechore of the contol system for the
Antomated Guided Vehicle (AGV) system. A visual display
iz simated above the cabinet to facilitate interaction berwesn
the operator, such as 3 muse, and the robot.

A. Mechamical Design

The cabinet will be positioned sbove an Amsomated
Guided Vehicle (AGV). The dimension of this cabinet is 14
cmheightandSDcmmﬂth.TheﬂmmtadGmdedVehide
(AGV) desiznated for the cabine: possesses
dimensions of 30 cm = 50 cm, with a beight of 10.4 cm. The
touch conmo] panel, temperature messumement, snd aloohol
pangp shall be positioned shove the cabinet

The sector of inmslogistics greatly benefitz: fom
amomated guwided vehicle systems (AGWVE)[§] This robot is
capable of achieving omnidirections] motion ']:u.r_h
emmsss spinning in posifon or twanslating in

direction, through the wilizatdon of specially dnﬂ.aped
unmwlnﬂswnrcammw]&e]s[?]

Fig 1. Tsomstric view of the hospital cass services mhot
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Fig 1. Front view of the rohot and cabinct

Figure 4 shows description of robot parts as follows:

= AGV mobile robot
It is 3 confrol wmit for mobile robot equipmen:.
Amtonomous Mobile Pobot for Hospital Care Service)
which will hawe a LIDAF: type sensor device to cTeate
8 3D map in the direction and also has motor comirol
circuit for drving wheels

= Medical Cabinst
This unit serves to comtain goeeds thet need to be
delivered to patients, such as food, drinking water, and
varons medical supplies. The system open to work
only when passed the process of washing hands and
mezsunng the temperamre.

» Temparanre measurement & sloohol pump |

When the hand extended to the point below the sensor,
the the sensor will be factivated o release the alcohol
This umit also has the ability to measure tenperature
and shows tenperanme on the display box. It will also
migger the cirowit to release the door lock of medical
cabinet.

» Touch control pansl

It is a device that acis as & user inferface to select the
task fimction.. This unit uses NVIDLA Jetson Mano as
a main commeller. The Jetson Mano is 2 ConIpact,
poient microprocessor made to droive enmy-level edge
Al applications and gadeets. an affordsbls replacement
for the other single board compuwers (SBC:)[8]. Touch
panel from the IPS display = used as the Himsn
Machine Interface (HIMT).

Fig 5. NVIDIA Fetson Mano boamd.

Fig &IPS dusplay (7 inch)

B. Electronic conirel circut

Figure 7 shows the overall elecoonic conirel system of this
robot. This robotic system is comprised of many electromic
mialiiigg The microconiroller employed in this
congext is the Ardmne Mega 2580 as shown in Figure 8. This
microconmoller pladform is well-soited for fulfilling the
conputational requirements of basic peripheral interfacing.

The robotic device is equipped with four direct orent (dc)
motars that are imfegrated with an encoder. The motors are
interconnected using H-bridge dc motor dover model SE-
HB40-1, as depicted in Figure 8. The driver has maxinnm

120



CI¥8ETBBET

65 tbos / opiteiet Loczeopr tasex , stesus sorootcaacs stesuzt owa [N

output curent of 40 A enough o dove the motor. The
movement of the system is regulated by the dc motor drivers,
which establish a connection between each of the four ommni
wheels and an individual dc motor

Fig. © Fbridgs o motor deiver SE-EB40-1

The primary constiment of the system is the batery, which
possesses a capacity of 40 Ah Pulse Width Modulation
(PWM) sipmals are produced on the digital pins of the
microcontrodler by connecting the signal pins of each motor
driver to those pins.

=  Motor control winng dizgram

The robot's motor condrel cipouit is shown in Figure 8,
where four H-bridzes thar allow for independent
congol of each motors direction snd speed are
inchaded[9].

Fig 9. Wirng diagam of motor conmrol

= LIDAR

The selection of the wnderdying techmology for
ConSCTing an swonomons robot is confingent upon
the specific task that the robot is intended to perform
LIDAR: also known as LIght Detection And Fansing,
is a techmigne wuilized to ascerain distances by
directing & laser at an object or surface]10]. Shown
Figure 11 is 3 LIDAF. sensor module.

There exist two primary categories of robots: those
desigmed to operate within 3 familiar emvirommen: amnd
those intended for deployment in umfaniliar or
mknown environments. In an mfamiliar seffing, the
Simmltaneous Localizaton snd Msapping (SLAW)
method is employed in conjumction with loop-closure
to facilitate the mapping of the environment from amy
location inside it

L,

Fiz 10. LIDAR semsor modulo

Amtomated Guided Vehicles (AGVs) ofien adhere to a

predetermined trajectory estzblished for the purpose of

expcuting their assigned operatons. LIDAR is a
techmique primarily wilizing = laser semsor, also
known a3z 3 distance sensor. The laser senzor podnt
cloud is equpped with highly acourate distance
estimation capabilides, making it well-suited for the
production of SLANM maps[11].

¢ Sofware

= Fuobot Operating System (ROSE)

Specifically desigmed for the cestion of robot
software, this operating system is a comprehensive
architecnme[12]. It provides a flexible platdiorm for
developing code that commels robots. In addifion
RS based robotics development often incosporates
the use of simmlation and viswalisation tools such as
Gazebo and FViz Shown in Fimume 12 is a3 ROS
DIOETAMINE EOVITONIMEDT

Fig 11. BOS programming amimnment

The Gazebo sinmilation environment is widely utilised in

the field of robotics and emdronmental sinmlaton due to its
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open-source natmre and popularity. The soffware offers an
engine that facilitates the simulation of robotic dynantics,
enabling the crestion of infricate scenarios for the purposes of
testing and development.

The Fobot Operating System (FU05) famework inclndes
3 threedimencional wisualization tool called EViz It
facilitates the visnalisation of sensor data, robot models, and
warious other forms of information within a three-dimensonal
scenario. It is customary to adhere to the following procedural
Setp, FOS Conmol, BViz Visualization, Testing, and
Development

A wide range of online resources, neorials, and packages
are available to assist individuals in midstne AGV sinmladon
with 05, Gazebo, and FViz.

1) LabView
LsbVIEW'™, a graphical programming language, is
i urilized in several indusmies for purposes such as

operations. The Human Machine Interface (EMI) display wall
e progranmmed in the Labview programming emdironment as
showm in Figime 12

. = B -

# o e L e

1= e

Fig 12. LabView progroming anvimoment
D Emematics of Omnnahes]

The amtonomous suded wehicle (AGV) employed a
confipuration consisting of for ommidirecional whesls. As
shown Figure 13, the omni wheel is 2 type of wheel that is
outfitted with numerons small rollers distribnted along its
whole cironmiference. These rollers enshle the whesl to move
laterally, or perpendicular to its intended directon of
motion[13].

Fig. 13. Coromi whesl

In Figure 14, the ommi-direcions] drive base's kinematics
dizgram is shown The is indicated by the varisbles
B radins of the robot base

r:radins of separate wheels

Er, ¥r: TObot base's body frame

3L Y : global coordinate system

Vi, Ve, V1, and v - linesr velocities of the four wheels
8 : robot's heading angle

Fig 14. Coexi-directional dove base's kimematics

The linear velocity (v., v,) and angular velocity o of the
robot base can be wsed to create the kinematic model of the

ommi-directional drive base[14]:
1 : AR
oo i win @
-
[ 1 Fi
. - awl s
2| _|| =in @ e & -
= r
vy 1 =1
E — — ar] .
v, o d sl o
=1 -1
— —_ur
sinf  omE

This mode] is intended primarily for the computation of
conTol nputs n cironmstances when the headine angles are
constant, which is 8 crucial point to meks. As 2 result, the
ooomrence of singularites can be effectvely prevented
Based on the kinemstic mode] derived in the previous section,
msmmeverability analysis was camied out to check whether the
robotic platfonm was capsble of perfoming the motions
described in Figure 16[15).

'en e Lo I a
j_JIJ [Jlll_l} i _ﬂ ;]__jl‘-
Oy B i

i j A
™ i | 1™,
dnd/ nd g d M

Fig 13, Oomowhesls motioss

IN. RESULTS AND DISCUSSION
This robot is already desizned and sgll in the process of
development. Fimme 16 chows the placement of confrallar,
motors, and enmiwhbesls of AGV. The very first experimant
thet was conducted in this research is sinmilation nsins Matlab.
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Fig 1€ Placemant of contoler, motors, and cmmivdeck of AGY

There is an open-source Matlab m-Sle that canbe nsed o
sinmilate forward, imverse kinematics with odomeoy for
mobile robot[16]. With radins of separate wheels = (.05 m,
oy width =10, 5m, and body length=0.5 m the results of the
simmilation of AV robot is shown in Figure 18 and 19,

A Odomery

Odometry can be broadly defined as the process of
utilising moton sensor data to estimate the temporal change
i position[17]. Figure 17 shows the odomemy of the AGV
robot. Whils Figara 18 shows plot of snemlar velocity (o) of
saparate wheels vs me (2).

i

—— =]
a ¢ ] 1 _H L] r L] -
L}
1 ar = ———
adl
[] ¥ ] []
W
14 —— ]

Fiz 15. Angularvalocity of weparate wheek v e (5)

B, Dhynamic Replanning on an Indoor Adm

Asg shown in Figure 19 unsl Figure 22, the sinmilation of
dynamic replamming on an indeor map was done using an
open-soumce Matdab m-file] 18], This dinsTaton demonsrates
the implementstion of dynamic replanning on @ hospital map
with & range finder and an A* path planner.

IBERREE
(ERENN

Fig 19 Hoepinal doorphn

e

Fig. 20 Initial routs t= packags

CTTTITTT
: (]

LLLLLL
Fig. 21. Hospital Soer plm with chutacie
TTTTImd
AFH
HEERE

Fag. 12 AGV route to package

IV. COMCLITSER

An Automated Mobile Fobots for Hospital Care Service
is already desizned The primary tazk of this robot goal is to
rednce the amoumt of ime hospita] s@if spend in divect contact
with COVID-19 patients, so it will this initistive lessen the
worklead of heslthcare providers and lower the msk of
infection &5 a result.

The robot performs two main finctions, Tansportation of
food and medicine to the patient's bedside and sterilization of
hospital wards. They perform both tasks with a certaim
smononty. The robot uses a probabilistic approach to ensure
an optimal and discrete path to bed The Gazebo platformusad
to bazld virmal emvironments to evalnate hospital efficacy and
sdaptability in real contexts. The sirmilations will performed
ImMATLAB SIMUTINE and validated using the OS5 -based
Gazebo simmlator.

The first simmlation is already conducted using Matlab m-
file to simmlate Forward, inverse kinemsatics with odometry
for mobile robot. Then simmlaton fordynamic replannine on
inchpor map was also done.
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Fig 1&. Placamant of contoler, motom, and comiwdeels of AGY

There is an open-source Matlsh m-fle that can be nsed to
simmilate forward, imverse kinematics with odomety for
mobile robot[16]. With radins of separate wheels = 0,05 m,
body width =10, 5m, and body lenzth = 0.5 m, the results of the
simmilation of 4GV robot is shown in Figure 18 and 19.

A Odomery

Odometry can be broadly defined as the process of
utilising motion sensor data to estimate the temporal change
in position[17]. Figure 17 chows the edometry of the AGV
robot. While Figure 18 shows plot of sneubar velecity (o) of
separate wheels vs time ().

e ——
{I's[l as i 18 2 25
Fig. 17. Odometry of AGY motions
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= ™
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Fig 1B, Angnlarvalocity of separate wheels vs time (5)

B. Dhynamic Replamming an an Fdoor g

A shown in Figure 19 undl Figare 22, the sipmlaton of
dynamic replanming on an indoor map was done using an
open-soumce Miatlab m-filef 18], This illustration demonsirates
the implementation of dynamic replanning on 3 hospital map
with 2 range finder and an A* path planner.

ERRRR
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Fig 19 Huugita] focrplan

Fig 21 Hospital flocr plam with chetacls

Fig II AGV routs to package

IV. ComCTusIoN

An Automated Mobile Robots for Hospital Care Senvice
i already desizned The primary task of this robot zoal is 1o
reduce the amoumt of time hospits] s spend in direct contact
with COVID-19 patients, so if will this imtatve lessen the
workload of beslthcare providers and lower the nsk of
infection 2= 3 rasult

The robot performs two main fanctions, transportation of
food and medicine to the patient's bedside and sterilization of
hospital wards. They perform both tasks with a certain
sonomy. The robot uses a probabilistic approach to ensure
an optimal and discrete path to bed The Gazebo platform used
to el virmal emvironments to evalnate hospital efficacy and
adaptability in real contexts, The sinmilations will
inMATLAB SIMUTINE and validated using the BOS -based
Gazebo simmlator.

The first sinmlation is already conducted using Matlab m-
file to simulate Forward, ioverse kinematics with odomemy
for mobile robot. Then simmlation fordynamic replanning on
indoor map wes also done.
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