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ABSTRACT

This study presents the design of the development of a parcel delivery robot
Inside the building with the Robot Operating System. The workspace layout was
created based on the robot's survey. The robot was called to various service stations
by communicating over a wireless computer network. Then, the robot will
automatically run back to recharge at the base station. The raspberry pi board was
installed with the robot operating system (ROS) to process and peripherals control
such as Motor driver, LIDAR system, wireless communication system, etc. The working
process of the designed robot was divided into 4 parts. Firstly, the environment was
scanned to create a map and boundaries of the robot's running area. Secondly, the
location of the service station was determined on the map. Next, the process of calling
the robot to the service station was sending the service station coordinates via a
wireless computer network to the robot. Finally, the robot at the service station
automatically waits for time to run back to the base station. The result of the study
showed that the robot could run correctly to the service station. The mean error from
the center of the correct coordinates was 17 cm. The resulting discrepancy did not
affect the location of the document delivery service. The designed parcel delivery
robot can be applied in a wide variety of applications. A new service station can be

added by adding a microcontroller device and assigning a location coordinate value.

Keywords: Robot, Robot Operating System (ROS), Microcontroller, LIDAR
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ld aweiatuazndosiiiifisoureudnetimnii madeldSuduiudmiuniseugu
auas Ladloulneldivnalulad Digital Light Processing (DLP)

15T 2014 Lincoln Laboratory adasdunmlmififunnnii 16,384 fna
Fausazdraunsadronminmeuieilraunsadunwiudinirdunmiedld welulad
sureunthilffnisludfineasuauwnngnadulasnowinansss ndnuiudulmniied
dladeunnsiay 2010 mﬂﬁumaﬁwLﬂ‘%'aﬁmﬁmqiﬁaLﬁam%zmamﬁ 3,000 AT (10,000
W) tongesUeslauussdannsadunmanuufenvesdivdenvunn 600 wasveslodldviud
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2.1.2 Msausaszuulanis
1am1s UsenaumessuuakNulLeshasssuuLawmas NadanlanIodusay
szuvgey lanisisunyusazawnuauduwning Jlidaglisudsaunudeyaniudumnesiny

nsdeans (wesn goal) Aagui 2.1
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2.1.3 nénn1svinaulanns

lan$ Fuegiundnnisasudiawwesanuini suuagldninuiiganisdan

g £y [ I3

Feviml wazaniawasnisuseatanaiiaulag SLAMTEC ssuuinteyaszagnialaig 8000
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dyraaaidunsnsakuunegLan wazdygiuairesizgndsliavioulauingd
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JUN 2.3 unudsanmuangaeniilasuannnisaunusugeslanis

(fian: https://www.generationrobots.com)

2.2 53uuUUAnsiueun (Robot Operating System)
suuUfoAnisiusud [3-4] iWuszuuifianudavgudviunsidousonsiuag
(Software) ATUANYUEUA F9a83IUTYALAT 03Tl BuazyaAIda fraqfisdulunisiaun
viupud 93 amanilavanenugsennlifu msadauasiauusudiidaududouass
Uszansnwlumswauanesusiusudivainvats  uwisssqudlaldssuudfuannamdn
Juwneuduszuudanistideddszuussfouuuuuny szuudanisnmsinauvelswnsy
snaqfiaznldiurusud (Robot) Ianunsautsnisyinuvsndulugalsuazusasluga
annsadsdoyafadedeasiuld ssuuufuAnisiueud sziishefuvaronestudsdlng
onuLilelsessufiusy U ayugn (Ubuntu)
2.2.1 anudusnvasszuuufiRnsvueud
syuvuvansusud 1iulasansvuelug Adynidauazey Jdusaw
unune Lesaniduszuniidiess aseumaieusiuiuwuulaniisanvainvas fau
Tudanuvearfideriueud uaziflelilasans mswaususudms usmuosusIitmaneg
Tutenansmmssy 2000 unvinendoaunumesalavinsdnuiiesiussuy
Al LUUY3AIIN159873 siuBust (Personal Robotics 2 :PR2) fignifmundie ssuuufuanis
yiugust [Hunsdemiisnuids (STanford Al Robot :STAIR) wagniswaulUsunsudmsy

s

YU (Personal Robots :PR) i aa319suwuuvessruvrendusuuulauiindangu

fa o ! ca Aa o L4

dmsumsldauvesiueud Tud a.a. 2007 Willow Garage AugiToviugudf Iideviadl

nislna ladamusnensiddglunisveisuunnaa wardlilulnaninfulazadrsseniuas


https://www.generationrobots.com/

itensldeuiniuns neaeunifuedsd anumensmdananldfunsatuayua in
3 Teuvlddrud vumnawaramd vvgeesmnen vl wuiAendnues
sruUUfURnIsusud uasyagendusiugiu saensunmsiauwenduiiiidulemusesa
uazAosqnanedu unamosuiiliiusgrsunsnansluyuvuvesiiserues
sruuUfUAnisvueus lasumsiaunnvainvatganitu dmsuviugud
e udavaisanuiifuvusud PR2 910 Willow Garage lfnw usiindayavionua
NeoguUTNDS (Server) Wenduitelifauiauladidslainelusimaredismmuslsl
uusUuvuvesaniiuslfgnianldidugaudeis slugdmiunguauild ssuvufuanis
viuous laganunsafiazdufiveoasldn veweswudinevesiniedld uazdsnuaiiy
Judrveawaznsauaunis wWiwwedeldaliduuwuu Inglides veeuginanlas &1
vnwndeansiiazvilsiiiAvaeamnien WakedeaisisasumInunaang vilduas
Hufivenu waninneald$u mnsuunuimnimanasiisu dmsuanudisavesmanian
wagld Usslovdnndeiauonugmanaia wWensuiuuss wuieadulasans sevduas
Towuesarney vaurlissuuiinavosszuulfiRnisiususd Usznoudedldumiuiilan

ihnululawuasdlasinisnuefsnuulfzlvaufsssuudalul® gnavnssuvwinlvg

2.3 a‘lgﬂszf (Linux)

5

dund [6] Wumildlupnumnefinuiefessuvdjufinsuuugindlaglddundines

< ¢ o ] ) = A4 A A a ¢ @ o | = ¢ s

walluaudnarsihausuivlaussuasiasestledu dundiludiegrmislugiusyenduas
= 13 ¢ A o @ Ao A o gy

@Twazrerduaslamuresanusrauaudianarivedes ynauaunsagusetilanves

aundluldon uilvldegnuad Fundlendmmirevzeuanisludnuaziluuwnans lnegdnvi

¥ [y

eTgaNdunIs (software) dmsuldnulududulugadrsien

I val a 6!

Suusnvesvesdundiauiuazltuluanignguinauls deludagiuayndlasu

Y a

Aanufsuiilsswainssuunsvnouiildudasy Yasade Weield uavsiaisi Jelading
Ly 14 | 1 a @ a I3 4 13 Y o o acs 1
WU1INDIANTHENN 9 19U Loty Frand-unansa wazlunad Tddmsulussuu@snnes
A a a ) ° v 9 Yo d' a s o Ay v

wazid Suusnayndiaudnsuldiuiniesdumasss lulasinswawes ndwinilasu
Anudendagdu dundlawmunsusesnmsidauvesssuvanidnenssuneuiiameslussuy
1 = (7 € A ¥ aal

Ag o samdslulnsfwndefonazndaadinle

2.3.1 msldauaynd

a

¥ S a ¢ A VY & a wa o [ = acs 3 1
NS UALANTDIAUNT B 1‘?1LUUﬁ%UUUQ‘U@ﬂWﬁﬂWﬁ?‘ULﬂﬁ@QLGUS‘V\IL'JE]ﬁ bb)

3

[
1 A a 6

31NN ANEavguugIuangindyinliaundmungiunuvaie Ussnn dundie

9 Y

WudiudrAyvewondnisi@svinesitienin LAMP gaunain Linux, Apache, MySQL, Perl
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/PHP/Python Faluideuldiduiudsnnes uasnuungassuunils ded19mondnIsas
Wudmsuseuuilae AwEin vendwsdmsuInae

- o Y vy a VY
Wesansmimuaznisusuusslanainae aunggninunlalussuuilen

9 Y

i Lasesudyaalnsviey Wsdwillede wazgunsalnnnianeg Aundiluguasiidfyues

9

Fudvuloeadsldlulnsdnniotoduiuuin wasldunuiulmddduavurduleea uuased
AouTImEINANT nFtufindflenldayndisnulandufiey Insioaduazisnnasvaissu

11 ¥4 Linksys 19aunduazlinAinua1uninsenenseyieuady

¥
a 4 =

sragndaiinisldaundiduszuuififinisvesyilesaouiumesuintu Tu

Medenonfinnes veufoungainieu wa. 2548 La3esneuiineiiiinanaesdudunsnly
dund uavan 500 szuv fide 371 syuu Waynduuulawuunils

wseaiauiny Tuil inadandu 3 fleenlull w.a. 2549 3udynd leildslsudes
Moa2 und dwiuldiuimadandu 2 8naae Jimunuegne Atar uas id Software five
20NYALITNUULAUNGNILAY

2.3.2 n1sRnanaAynd

msfndalagvialuazAndaingd (CD) wieuatlns (Flash Drive) Fosadng

nldRassriou Tnawewlng vosdyndausuvouradlasiiouamsoirludmandsulduans

35 iy anunsavdsulaannluswnsy (Rufus) $2lUswNTUY990ULe99EAN LnandI1LE UL

Re

PuULHIUNBUesLln Msed miuu1eda Wy guue (Ubuntu) @rasavitaulariuwnay
Tasi TneAnaslunsulugisiilansos

o a ¢ a o < ac ¢ a a e

nsvnuvesdLndansafaflaluAIe g I osrTaIATaIRRNIm B NY

ausInuzds IudwAs o aussauzav luflandalasivs eflusuteslagvinauiuni o

latoudlneiin3edlaateudauisayasasisanldaulusunsuaigg fauniudaisnain

a sa as ¢ =% ax Q’{q./ 1 £ o a &
\sednesiualdsiies daisnisidasigliusendanailunsinaausunsy

2.4 vssasausdnig (Raspberry Pi)

UainalUeINIe [7-8] vesaniuTouladiouneufinnosvuinidn dauauTaluns
Fousefudduosa und uazasueiines maesinig ansniuszgndldaulsvais
anu iy Telunisideulysunsuaiuaueis 9 wiadiunldnunisinudidnnseinduazds
ansoliifunonfiumesfisluunidn

vpdnaesimeansaltiuszuuUfuRnsaynd (Linux) Tnesessulivarsszuy
Tnenshndesneweainisa (SD Card) Uai‘mmLU@%’?Wﬂaazﬁ%ﬁg(CentraL Processing Unit :
CPU), €\'T‘wcl‘qJ(Graphics Processing Unit : GPU) Wa gL 5u(Random Access Memory : RAM)

aeluduideadu fiyadeudertuiilele (General Purpose Input/Output : GPIO) d1v§u
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ilUlduiveunsaididnnseiindous 19 druusenevvesueianaluessmeilidnvaue Lan

9

ALTeusD GPIO
AFDIDANLUY DS

¥94ld Micro SD Card 9aM8 LAN/Internet

(PUNAS) Nasm USB 3.0

Ho391ulWe8 Micro USB .
wasm USB 2.0

sala +5v Ny,
NRDNABILUY CS

99 HDMI

JUN 2.4 dIuUTEnaUraueinTIaluesInIg

2.4.1 quantRvasuasATIFIUETINY
1. ¥UAIuAUNEaNn Broadcom BCM2711 B UYINg 9573 Fig (CPU), ni3e
Uszana 31w vi3e Iy (GPU) wagviienudl 1af(SD) wsuRAM) Tinnglusifeniu
2. wipUszaananalamse Iy (Cortex-A72) \Hudily 64 Jnuuu 4 unu
AHLS7 1.5 GH
MUILAIIUIT 8 GB
\AFEUIBAUTIGY

wosngload 3.0 91U 2 Wasn

3.

4.

5.

6. wosngLead 2.0 91WIU 2 wasn

7. wosndunniedne I 40 iy

8. lulastevAidule (Micro HDMI) 2 wesn
9.

! .1 ! % [ al s

drunesndanass wuledile 2 wesn
10. Yesdyaasednsinle waztednaiadusanesle 4 wese
11. ndamnudmsudaiudoya

12. ¥sdmsuaelinssuaadurung 5 1ad
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2.4.2 YALTRUABUUUDIATIALUDINIY

¢ sl ~ o ca & a PN =t
UBININELUDITINY ﬁ’]ﬂJ"liﬂL%'@N@@ﬂUQﬂﬂimE}LﬁﬂV]iE]Uﬂ?ﬂ,@N'm GPIO a4

Usgnaun v qaﬁw (Universal Asynchronous Receiver Transmitter : UART), Lo @i Lo
(Serial Peripheral Interface : SPI), AsruuAdY (Pulse Width Modulation : PWM), Taauwa?
% (Inter-Integrated Circuit : 120) wazd w9 i oldlunisaiuay wasdeans nvaunsal
a & A ¢ o= s aa = s a I3 I ° v Y
didnnseilnd Feaneininlele WWunasndunaiednaoiunyssasnanunsairluldaule

21 91 JsansadounaiugunsalBiannseiindlanainuaie alladaeiu souvs Tness

al

dmsudelliifugunsaldidnnselindsie fviavun 3 Taad, 5 Taad uaznsg Aagui 2.5

3V3 power 1
GPI02( 3

2 5V power
4 5V power

SCL) S
74

GND 9
11

13

15

3V3 power 17
5l) 19

0) 21
LK) 23
GND 25
27

29

31

33

35

37
GND 39

6 GND

8 GPIO14(TXD)
10 GPIO15(RXD
12

14 GND

16

18

20 GND

22

24 P

26 G

28

30 GND

32

34 GND

36

38

40

JUN 2.5 9AL30UsBULURTATIAUBSTINY

-4 1 .
2.5 Ua3na1neluuIly (Arduino nano)

vosnoneluuilu [9] Fudululasaeulvsaaasgninunlduegianiieuing
panuuuNniiawIaan wavldiuaunagld 193 dledlulasreulnsiassivesofiuny
(ATmegal68P) wsplustafiung (ATmega328P) lasuanuiey Wasaindsianluuns wse
I3 ‘:4' Y} a v a v = s | 1% Y] & & ]
Juraimanzdumasudunsiseus dweineqeluuilu thgnimunduun daus 2.3, 3

Tsunsusuluslamnea gonin 13U gead 3 gorin wlv 19fityieal (Mini USB) Weusie

Y
[ a

s a & aa a i3 1 = s < a s s
AUABHNWILADT UNDINAINDABUNFLDIRNA 14 Wasn HNDINDUIRBNDUNA 8 NBIH UUUDIN

v ac s

gailiSnQuawnas (regulator) anunsadnellasaus 7 - 12 Taad welvivesavinauls nsdid

wiaagnelil 5 Taad egudananediliaenvn 5 Taad fagui 2.6
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ancle]
apcl1]
anclz]
Apc[3]
anclal
apcls]
anc(e]
ADC[7]

Lr

o
&)

GND
RESET
D8 /RX
D1/TX

FT23RL
TX LED

RX LED
Power

LED_BUILTIN

U 2.6 uans PIN ves79eluiunly
(Fan: https://www.allnewstep.com/product/462/nano)
2.5.1 AuaudRvasuainageluully
1. IUlulaspoulnsaaesiefiung (ATmega328)
- wsemulnihfideanistunisvihen e 5 Tiad
- guusuliiihvssuvasigniivanzan e 7 81 12 Thast

. PIBUNALUUBLLIABNTIUIU 8 U1 (A0 — A7)

2
3
4
5. nszsalniinssuansegeganevdyaudunae1dng 40 dadueud
6. nvzualvinNIzLanTIwOIIBLTIY 3.3 Taad 50 dadteud
7. wiheanudunay 32 Alalud
8. nulAuIIERnuTY 2 Alalud
9. wiheoAuIddwsen 1 Alalus
10. ANUSHIFYe RN 16 AuseUADIUT
2.5.2 #ANN39IUVBIVD AN UL
1. ppdgliin (Power supply)
vasneineluuily awsaldndsnuliinainwess giead (USB) ves
ADNNILMBS (computer) UTpLnaInasIUlniIInAsUDNlAgUDIAAILITALEDNLUAITE
T lglnesnludd Tuduveundmdsouliannieuen vimmnesdwnans fil
- 3B (Vin) Aewnuussiulwiindssuesaeneluuilunnuvaenglu
meusnliudesgead (USB) Sulwlave 6-12 1aad
-1 5 Tadt Aevidreusedulil 5 Taad Aldannussiuanndunn K1udeas

Snpaweinngluvesa vieanussiulninivwesneiead (USB)
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-1 3.3 Taad Aovidroussiulnih 3.3 adildamseningawes
(Regulatonnmeluuesninenszuageani 50 fadueu
- 91 GND A9u1n5190
2. ¥AUIT (Memory)
laulasraulnsaiaesioniung328 dntliganudwuuwnavdmsunsdaiu
TWsunsuawn 32 Alalusd fmheanusdansnuuainusy (SRAM) vuia 2 Alalud wasd
NANUTINITUUUBDINSN (EEPROM) vua 1 Alalud
3. WasABUNA — La1Fne (Input-output port)
vasnoneluuly dwesnAdnoariavun 14 11 ansnsanduldianesndune

J0le N urazYNULsy 5 1ad aunsadiensesunseualnitlagean 40

9

=~

adwau

yd)]

4. aundendums (Analog input)
s 1 = s 13 a . I
uasna1neluuily dnesnourdendunm (Analog input) 8 U1 Aw 1 A0
09 91 A7 Fausvaelinnuazdenuuns 10 U0 WUISEAUANLLANATSLA 1,024 AN Tnetsudy
INTLAULTIAY 0 TIasaudeseau 5 11as wazaiunsallasussaunsinusnedslalnely

WIeUBIINMeuentauvneesiond sauAuleitu analogReference()

2.6 MG (C Programming Language)
A% [10-11] iuaweeuinmesilddmsunisiaunlusunsusiall gaiamndy

[ & o o v & ~ [ a wva a L4 as
L‘U'L!ﬂiﬁLLiﬂﬂWMﬁUI‘ULUUﬂW‘HWL'WEJﬂ’]iWGlJ‘L!’]i%UUU&]‘UG]ﬂ’ﬁEqJJUﬂ"ULWIUﬂTHWLLEJZ“IL‘UEJU@"’ZNL‘UU

'
LY =

AwsERUsiansanseyitluszuueiang (hardware) lideausiniunqaseuves
MY eYENUERRANEINTLNTIElUTUNTY AURIIET wasAuwan1aiulY wulla
50 (Dennis Ritchie) SvldAnAuiaLA Wl v eUszanudud a.a. 1970 nonis
NUTILAALYTBRaZA TSN AUAWSEUASEnTeI MuElasnnd
Tlulusunsuenelu lofd
2.6.1 1A5963199091UsUNTUNNT

Tsunalunmdynlsunsuazyszneuseiladiduegaeswieilaidu Ao
Wty main Inglusunsun1u1@agis wiaud fleddu main neu Tuudasilsdduas
Usznausme

1. Foilaridu (Function name) Usznausedeiladidu wazenadisienisves
argumenteglulniu

2. M3UsEMAfuUS (Variable Declaration) dm§unuwid faudsviesasi

ldlulsunsuazdosfimsusznianisldau waznmsiiuadtuguuuuleg
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3. 93AUTZNOUAIAY (Command element) @1uveaUszlonAmdInige Jakus
sonluusslendadounazuseleniinet lneussloadsdoausgneluindulnmeands (was}
Togluntlauseloadedou JUselealnauingna N UMIeLAIaIUnY dmna () raneuselen

[y = @ ! a v ' £9
sy wagoaiaaulnnldusslealedoutounae

2.7 ugalalsdane 87 (GY-87)

Tugalalsiane 87 [12] Wugunsallugasinsenunss  (Accelerometers), lalsalay
(Gyroscope) wagtfuiia (Compass) Tusatfiaaiu Uuimg\aLﬁammaaumimmm lalsa
wuwoildu gunsaliinsaduanudidaudavdsunUammgunismyudelian ausa
WFayulaeunfias wanudunuie deg/s asarmoTuni azUsznaun189U MPU6050
HMC5883L BMP180 dsdayaritu Bus 12C Télun1smidivasnisindeulvaia 3 unu uas

fiFn9veINTsinioui Aegun2.7

Ui 2.7 Tugalalsine 87

2.7.1 auaudilugalals
1 ¥ loAes +3.3 Be+5 Taadt
2. U MPU6050 HMC5883L BMP180
3. Wouseruda 12C

2.7.2 Mwazdyalugalals

Twazdealugalals uanwislugui 2.8
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VCC_IN Aawiulnl +5 Taadluil Regulate 3.3 Taan
33V Aol 3.3 laan

GND  FawinsTae

SCL meawndyaunilii vuda 120

SDA  Aewndygyimteya uudd 12C

FSYNC faFrame synchronization digital input (MPUSO50)

INTA  Fainterrupt digital output (totem pole or open-draintPU6050)
DRODY #aData Ready, Interrupt Fin (HMC5883L)

5UN 2.8 waziBunlugalals

S A

2.8 Inundudedioan 8266 (NodeMCU ESP 8266)

v

S A d

Truadudydiean 8266 [13] ApUssanaUlNIaLansNdanwUENITVIIUAINES

Y

1 (% a I

Mudaangeinell widdnwasiievnifeaiunsawendedulaln Ia n1saruaunisingu

aunsaldlusunsueneluledd (Arduino IDE) Wdwieatuiuuesneineludlvundud

9
Bueail 8266 vhoufiuswulni 3.3 Taad 8 3.6 Taad nsiiluldnuswiudueesdus 9

Tdusadu 5 Tiad Aesldrarsuiaseduuntigiieliililugaiinamidenienseuanlugaly
Nuggafe 200 Tadueudannudeianea 40 WnuLEsnd

a a

LLamshLmﬁqﬁuuawwmiwumLﬁm%'qaLaaw 8266 laedivnldanu As VIGPIO

(General Purpose Input/Output) #3991 DO 29 D12 971 ADC (Analog to Digital) 15011 AQ

way ¥1lvides (goal uag 3.3 1aad) wagnsnd (Ground, GND) faguil 2.9

RES

A

JUT 2.9 uansiunisiiuuazveslnundudydioad 8266
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2.8.1 AauauURMUABNTYBLasN 8266
Inundudgdieaiitimansulaelassaiswazanillinuasiidnvazadioiude
1. GPI00 uvrdmsuidonlnun Taifledeiu nsnd azidlnualusunsy
ledeamslivihauundliidiowio
2. GPIO15 Wunidowioasnsmdilelflugariney
3. CH_PD %30 EN \Huvnfidiaadalul VCC 1o pull up dyayas Tiiluga
yhau Tugaunasulsifien Reset wil Wosiosnnsiien Wisiow1 CH_PD Ay ns1ad
4. Reset siofuli VCC 1o pull up dyanalneiodesnsSionlinerulv
37199
5. VCC Wurdnsudneliides 1Hldes 3.0 89 3.6 Taadk
6. GND dafiulul 0 1aad
7. GPIO Wuniidnea INPUT/OUTPUT vianwidtlul 3.3 Taadd
8. ADC 1uw1 Analog INPUT Suussdiugsgn 1 1adnuazidun 10 Ja
2.8.2 yoAuvasiviuaduedioan 8266
1. annsoidousetulilwldlnglaidoasinsslugalalifisniy
2. anansalsunazsUlnanlusunsuasuesamiglusunsueinglilendsiu

anggieal (USB) uwuuimenfiunldysalnsdnila

2.9 UasATUNBLINRSUTIeE 7960 (BTS7960 H-Bridge DC Motor Drive)
vasniuseinesTea 7960 [14] fauandluguit 2.10 Tazmindensmunuueines

ndeensnszuageq Jahluldlunsauauiienisazeinusivesewes nelddyayio

' '
! a

Undudmasuildmuaguusamalunisruauaiusl a1u15ase95unusIvesdyyia

@l

'
=

Updudwdsuildmiuauueamalans 25 Alaidsad ausanivAuuenesia 1 69 way

@all

AIUANNY LTI EVILA
1. fussiulwdeswamas 6-27 1ad
2. NIELADWMNAZIER : 47 wawd

3. Guseiudunndwmsuldmivay : 5 1ad
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JUT 2.10 vasaduewmaiifiea 7960
¢ A f < b4 4
2.10 uaLasNesdulAnmas (Encoder Gear Motor)
woimesifesiduldawmes [15] dwandluzun 2.11 fie gunsalflddmsumuauseu
N1399uLeINTSIAG ouninglaeg1uminzan 1y s esandesdudn (Wudu lngende
v o s [ Y [ o b5 = Ay v
wannsviuanuawesUamdnuliitlidundsnunaiiiingaunsowndounla uay
fuilewsafesimihfansouanusmsenesaunsidn Fdnvazneuenvesgunsaiilay
= Y o = Y w A o v B
fsunsesragiuvisulangnseinssueniiusznaumigiigey niulau wazmumagueani
drusululsgneumenalnnisinaueie Neliieannuewesifesivalesuwuy Aaiuls
a d 7 Y = o A a a v & gy
msisadenidlvimunzauiuussannuiiensyinuniivssaniamadagsia 1oulda
4 o Y ! dy v ~ 1 I = ¥ 4 [
8% (Encoder) @111501 L0159 A AN IMUAINGY L NONIAIAI99TILSI9D9NI5Ea a9
Duszeznen1svyu 8arn1sindeud 3e anudiseuils wdrtauansmalmsilansiuen
AU euERINE WY d1eensinszese nazdewediustudiuiy ieuaninaduy
JETNN W39 §199aN153InASI50U IRzdesmaiAudinwad Tnansuszendldiou
Taones awnsaldvinanuldegramainais wu nszuiunisuszneudududidnnsedng

anamnssudinauinaes (semiconductor) 3asiiaianan wu lunmsiannue Jusu

JUT 2.11 wawesiduldnnes
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2.11 wuswasaideuleasu (Lithium lon Battery)

wmmeseiinafieulessy [16] Wuffundanuliihiifivumdnuaziminunsh
T wawnazmnsandsdiszeznaldenuuduinn wuameivieadioulessuiinuddysie
mMemurgaamnssusasudlindsnuliin wu sasudflauin snsududndulauiouay
sasunliin wazdelinsihluliuselovdlududng 9 1wy AaueInia A1uNITNnIT AUNIS
I uazansisyulan wusLnes vindifisuloosulszneusisduuszneundniidify
4 dufo

1. 313l (electrode) laun tualna (cathode) wazdwelun @node)

2. wutulununne? (separator) Aefraedesunssuadniasinesiilidaualnaly
dudarudauelun

3. Budninslsel (Electrorite)falduasazaefifiindovesdiivunanogifusifiven
Tlooouriu uwildeewl¥didnasou (Electron) naruduiufuduilesedniidusmiu
Fihdidnnsedndnlin

a. fsunseua (current collector) Aardulangdivinntindlididnnseulnasiu
gangivasneuen wasianiswasulninlldusslevisingg

2.11.1 ausuiRvesuumnsiaiSeulessy

a 1

va o o a = l d' o
AuauUAndnvashunnel diseulessuranisangliiiusiazasi oy
masaadllnly wunwedlndasnuawoudsilszeziiainisysalwawiuaiiugiisani
‘:‘I ‘ﬂl U ¥ A ¥ 1 o
LusmaTHUUBY q wag eldlauiunindnmeliuiuy

v da a A 4R | ]
angnsidanuvesunmesaiseulesaulussusiiuyssdnsnmazegsening

[
= 1

1-1.5 Yyuegivdsunumsldnuinnvsetessuluiamsguasnuinas nasaniuasidey
P v ] iy - g | % a a
adkar DawdI1vznusunnas ¥aad el leelulaldaussls wummas a unsoLd ey
Useansninaala
2.11.2 lassa¥raneluvesnunmasaiseulosau

lassaiengluraswunnesaiseulossy Asgun 2.12

Wire Optional metal plate

Optional N
' Original cell
PTC and pressure valve (CID)
Wrapper Protection PCB

5UN 2.12 lassasunsluvesiunneiddeulossy

(‘ﬁm: http://www.lygte-info.dk/info/battery%20protection%20UK.html)
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1. PCT azifudadaatunnnusouvenaad (cel) Wiufidn wagdanisvinau
vosuuameias lasazannsanduinlinuldidegaumalidhganizizusna

2. CD Huandundrfostumnudunisly wad iAuiitnaueiauilugnig
sendnld Tnendasilagrimihiidanisvauves wad ams biaunsofuanenduanldlnd
¢80 mnduneiitiveauunnedaenugidng Agneenuuulidmiussuisufanniuseiu
AnusnAnnelu wad tules

3. Protected PCB vi3ai3oniuin 18650 wuuiees daduissdidnnsednd
yuadndiilalinelugavesianuame’ simihiinesdosiunislénszuaiiu (Over Current)
Yoatuussiumgmaiu (Over Charge Voltage) wazdlastunsldinlusesulaadiisinid
fmun (Over Discharge) Tasnneluazdl IC finey nsaaaevatnaanailag IC gnesnuuuls

a a v Y] 6 =% " v a =
fimsfunszuadosning Tuszaululasuend Fwunvaglidmatuuimauuamnesiay

2.12 29958ATTAULITINY

9n3u#t 2.13 Wulugauvasosdinm giead (USB) 5 Taast wsedulwihdunm (nput)
7 1ad 924 1384 Usaruedne (Output) 5.01 1aad 2.5 waud nIzuale W nngIanves
oimarianios 4 uend annsalinsualuansiowios 3 ueud Tugasdld IC MP2307 Tunns

wlagh [17]

JUN 2.13 19950R3EAULTINY
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N1S99NLUULAZNITAEUNNS

unilnandsnisesnuuuszuunisnuresiususduenaisnislueaisdae
sruuUfuRnIsviueud lnedl vdenlaezunsuudenlaszunsuueuddaenaisatelueinis
AaeTUUuUJURNMTY usus 1$9130N15Y1191U09TEUU N1508NLUUNATTIN 1995d 0D
Sonldaurusuddsonars duneunisaireuinuiuiinsinutureunisisiuns

BenlEaIU NN5aNLUUIASIASIIVAN STUUTITILUALADT LALANUIINIT I IIIULUMLADS

< o
3.1 vdanlaazunsunisyiney

vhenlassunsuuaninisyinnuresiueudduenasnelusiasmessuul g

Viugud Asgun 3.1

Lidar

A4

Raspberry P!

Battery q ROS

Robot Operating System

A

Y

o Arduino
» Battery
Nano
Y
Moter Encoder : Moter Encoder
< Moter Driver >
Left Right

JUN 3.1 venlaasunIsun1sinauveIsEUy

31n5U7 3.1 vdenlaezunsunisyiauvesiusuiduenalsniglueinisaiy
sruuUuRnisvusud meviude lamsvhmihidusugesaunuinglasseu waiand

Ioluuszananavusauesmy antuazsiiAlaluaiaunuilaghananInuy Riz 9gn
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(%

Ansisaguu ROS dwenneluuly Wudsuaan wuweslals wuwesiduldnwmes wavds

AtasuludssnanavusaueIneiodiidundieneliuily fnuuenes iuvein

JUUBLHDT LYY

3.2 ladysavinnuvesjusuddauanaisnelueinns

IWadysanisvihnuvesinuresiugudduenalsnglueins fagui 3.2

S

N sanaEenlda sanAEnlE
& & v
ludagafi 1 Tufeqndi 2 Wi 3
fivad 5 it fad 5 3unil fiwad 5 T
e,

JUN 3.2 unuansyianuresjueuddaenaisnieluenns

N UA 3.2 WK IManINIIIuYeI ueusi d senaisaelueiansd iy

a va ] - = v ] I3 a Yo PN ] ¢

izUU‘lJQ‘UG]m‘J‘I/IUEJummu Lll@uﬂqiﬂ@ﬁﬂﬂi%ﬁﬁluwuau@mqﬂV]imﬂ']%u@'ﬁ@cl/] 1,2,3 ‘Vlu&lu@]
d' P v a aY v oo ° v A = a [ I3 &

eiAdeunludusnanlavinsimuall uasidiedgasenld vusudaznanseidunan 5

N9 LWeATu 5 Fui YueudindounduandainaAogiie s and ey
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3.3 N132INLLUUINRT

3.3.1 299559UVRTTULUBUAdaanasn1eluannis Aegui 3.3

[ :
L-Im E
Motar [Z) F
Encoder Right
g

e 8
+]2

(I 5.E
H=1

Eaitery
T
e 2 ]
_ILL_ Ea lg: ; i —}F
=" 5 —:“'—aily Raspberry pi

4

[ i
=

|

QI'
e

5 B

Motor E
Encoder Left

JUT 3.3 N1580NUUUNITTINVDIUYUAAULONETS

1NFUN 3.3 1aT51Nveniusudwena1snglueiasiieseuuUURnsviueud

Weovhnsielnlivesasiaueinig yminnuseaianandn lngsudeyadainltanisdei

'
=

wiiaunuinglasseuvusud e19elu uilu FefuAnnarniwuweslals Avimiiidu
Hadnadsiimmsvesjusudiuazisuieesifuldnnes vt Aidusduseunisvyuvesd

deengeluuilu lifuAiainanuweslalsuazisuesiduldained azdeiilaly
Uszananafivednnaiueine iledsidaundseneluuily dsnunemed iiuvesady

19LM95 YN



24

3.3.2 299sadndienldanujusuddauenans Aegun 3.4

GOL.IT\

wiolt AD
—GND

ERTATE

Micro

[
5
m

UsE|
Powveer

Bank

JUN 3.4 Kasreaindisenldeuusuidaenats

3.4 YUNDUNITESIUILIUNUNNITNI9IY

¥ [
1 Ao Yo o

A UHNHINTLTLITRQUaeAL I BUDNTUABUNITORNIUUNENTVINNIY kaEA1S
Senldemds Tuduntnevedinla agilaTerminal 2 vt niideit 1 agldiTenends

Haldada wienen 2 agldisenmdilsnauessmeandunisifounadiuoud wazlald

'
o

NuAds ualamstvoineluuily Tnednisldedasiai

'
o

1. Md3 roscore Wun1slaldaumids ROS
2. M3 roslaunch myodom slam_map_making.launch Adsiiagiumdaaend

14 Hevrauess Wunaaldnumdsesldnu ualaasivegeluuily

v |

3. &4 rosrun myodom odom (HurdslgSudetayaniavas odom

Y

4. A& rosrun gmapping slam_gmapping UMl Unas1unuN wuunse 2

7 Wy wHuke91A13 MNLawesuAzIATI ey TIUTINYMEIUEUALAR O U

aa

5. A1A4 rviz LASB9LRES 19NN 2 15 3 05 dwsu ROS



25

6. #1843 rosrun teleop twist keyboard teleop twist keyboard.py I‘fﬂuﬂﬁmuv‘ju

NSWAUTDIVULUARUULLILULIG AIFUT 3.5

ubuntu@ubuntu-Nitro-AN515-43: ~

U...

srun teleop twist keyboard teleop twist keybo
ard.py

Reading from the keyboard and Publishing to Twist!

b : down (-z)
anything else : stop

q/z : increase/decrease max speeds by 10%
w/x : increase/decrease only linear speed by 10%

5UN 3.5 nihdaAdenldlunisnivauiirn e sueus

ﬁ]’]ﬂg‘dﬁl 3.5 mimuquﬁuauﬁﬁwﬁwﬁn rosrun teleop twist_keyboard teleop
twist_keyboard.py n13nada | il elivueudiad euiludramin andu J usudnyudie
et L vususivuen nall K viugusivgaiadeudl vasInnsnuaunsiuyesiueus
nTawUE U US N siulasseuauiausiaa 1Eds rosrun map_server
map_saver f my test65 Wudaildluns saver dufinlsvinnasasnaly leldmastu

Done #1315 Saver Waniuilld Aeguyl 3.6 uaz 3.7

ubuntu@ubuntu-Nitro-AN515-43: ~ Q =

$ rosrun map_server map_saver -f my_test65

INFO] [1655742215.449132790]: Waiting for the map

[
INFO] [1655742215.719849318]: Received a 4000 X 4000 map @ 0.050 m/pix
INFO] [1655742215.719923849]: Writing map occupancy data to my test65.pgm
INFO] [1655742215.985380399]: Writing map occupancy data to my_test65.yaml
INFO] [1655742215.985559157]: Done

sUN 3.6 NTE19AES Saver WA
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S

s ¥ = ____1

vioy 1 o

199 2

9199 3

ﬂﬁ'mmzmy@
e

av

=

5U7 3.7 UShansinuiniinisesniuy

=

3.5 YUNBUNITNALMUTanTgIu

v v
a A (% o

duilngdnhIutuilinguszasiieuandunaunisinyasenldanu wagnsisenld
mds luduvemiveveslidnla awilaTerminal 2 wiee ntenei 1 agldiTondAdarl

Tada wieined 2 azldiSonddalanavesneazsiunsensesvueud wazsdalda

|
[

Fnds ualanstuonneluuly  Tnefimsldmdassd

1. fds roscore Wumsaldemmadluy ROS

2. A1&4 roslaunch myodom slam_map_making.launch Mdaiagldilsmavets
Hunslialdnuddsagddou Tnualanifueneluuily

3. #1&9 rosrun myodom odom Lﬁuﬁﬂgﬂﬁiﬁﬁ'%'uﬁﬂ%}a%aﬁhwm odom

4. #1&4 rosrun map_server map_server /home/ubuntu/nav_ws/my_test82.yaml
HudldFonndunualdadaly

5. fds roslaunch amcl amel_diff.launch Lﬂuﬁﬂgﬂsﬁa@mmh‘mmm‘tzjuauﬁ

6. #d4 roslaunch turtlebot3 navigation move base.launch Juddaniss udu
NN NVBIUL UG
7. fds rviz Tesileatianin 2 47 3 R dwdu ROS

8. Ads node server.js Wumsisenldi@sviies



27

3.5.1 Yunaunsingaenldauy
1. 1don 2D Nav Goal Liafivuasmunisviuguifseinsazlviviueudiniiou

Tlushuvdatiu fsgun 3.8

turtlebot3_navigation.rviz* - RViz

ANLALIN

]

fan5eElv

indouiily

5U# 3.8 MsfimuAfumleeIg 2D Nav Goal

3. 9nuule Terminal nisslmilagldads cd nav ws/src/ Litaidnly
gelnatnes src 9nud ulgA1d s catkin create pkg rundl move base nsps actionlib
roscpp Wumdsasnalnawmes anansaildeudeliamesnazasnelanss rundl

4. nduazluitnlwamas nav_ ws azwulwanesnizedn src wilualnd
Ao oA h . )
7NUYB sinple_navigation goals.cpp

5. WUANtANeAdY vz gt usinuriavasusud e lavinnivunaay 20

Nav Goal suvsiifin fegui 3.9

6. thdnudanlaanunAds rviz luAlulva sinple navigation goals.cpp

7. dvesa ESP8266 wsatiuldndaiiiavinnisidsuldnaing
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[1656605906. 54
[1656605906. 541

) (Chadamon )

)] [1655€05981.55 =5 $—5° an2 Position(2
), Orientation(d. ¢ : L0606, 1.008) = Angle: 0.827

JUN 3.9 sumiainafiuanauuing1aigd rviz

28 goal.target pose.pose.position.x
29 goal.target pose.pose.position.y -0.468
30 goal.target pose.pose.position.z A
31

32 goal.target pose.pose.orientation.x = 0.000
33 goal.target pose.pose.orientation.y ). 00

|
|;f L]

34 goal.target pose.pose.orientation.z = -0.376;
35 goal.target pose.pose.orientation.w = 0.927;
36

g‘lJ‘ﬁ 3.10 Wsumisiilaann Rvizuuilulg sinple_navigation goals.cpp

1 s 1
3.6 N199NUUVUVUBUAGILDNET
3.6.1 N159NLUUIATIETNUBUAIDNENT

lumseanuiuulasaasiedivun N9 40 WUAWAT 813 40 WURLLAS 813 70

wufns lassadeduiannwdneiunyssasd ddeaesdnsdne va1 Weludeduidy
Y a - a % i s ¢ o ¥ A 1 v W

wazdedaseiiomuANiiAnIg Auvuiueuaillanis vimihvdesiawestaluagyiauiuing
lngsouriugud wiagvieunauindalans iethAmlaluussnanase tuasdmivaunsal

Bdnselinduazueindieg wanewagui 3.11 uaz 3.12
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<_H__ IS b

o~ qunsal AN
ddnnseiind
LRGEE )
wazuUasin
$199) .
|
B |
(n) )

(R)

5UT 3.11 nseenuuulassaiandn (n) deaunii (v) Reenumds (p) wiussauunnes

3.6.2 Inseadeiusuddaansns
Tnssadsusuivusuiduenarsniefidaudsenoudsl
1. lassasneiannmaneiunuszadd (n319xe19xgq) (40x40x70) @1u15a5u
hwiindsvedldlaiiu 5 Alansu
2. vednauesinneg vivihidudnyszananavdnlunisnuauvueud
3. lapn3 viwthil aunuingseuasusus
a. vesaeneliulu v suannan Wuweslalstuiduiesidulda
ne3 uazApeiuAdanTaesine edddnunemesiuueiniuseinos

5. Wuweslals viwmihiensdefianaveiueud
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6. uoinasiduldnined imihAduindewiuoud lnediduwes suldnnes
Jusiluseunsmyuresds

7. vesadunawes ynthdiduuewmesdns v

8. wuAwass vhuthfiselWlituuewestie an

9. aufiuay vhuthiiudasinannuunmes 12 Taas Whvde 5 Thad iiede

TvifuvesasauasInie

10. apddsY

dasldlenans : R WHBTFANARIU
: X 2 aunand

AdNNIAnNg

WAZLBTARN"]

(n) (¥)

JUN 3.12 Tassadandn (n) Hanumi (v) Beimumas (@) winwsauunaes
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3.7 UV UUALADS

mMandnnummesitiadeiifedids fe

1. YIPAN3RURLUALADTS Ah Tunisufanunmeds msviadienszuaniuas
nan$au Sezdwmadreuuniness

WATAUIUGIEUNTN 3.1
N3ELANAIYI5Y = 10% X VUIAAUIUUALIDS (3.1)

Faifu wumnesifildvemiusuddaonasaelueiassessuuuvanisueus
12 Taad 20 wonUs 0.1 x 20 = 2 3A35905amenseud 2 koud

2. AYMUUAADSITIVAD RIS

wusaesITild drlvgidlowunualsey asmdeauuuanes3 Ah Usvanal
350 Fettudassiaiudn 65% leluunimo Tty

AFNFANUIUAIEUNITT 3.2 HAZAUNITN 3.3

17U Ah NADINTSTISANY = 65% X VUIAVDILUALKDSS (Ah) (3.2)

FIIUTUIVNSD = 37UIU Ah RHBISANY / NSTLENAITVSD (3.3)

ALY BURLWRTI NI U uAd anansnelueIAsAesEUVU AN T ueud

12 Tad 20 wauian?d

71U Ah IADINISVISANY = 65% x 20 WanTUe17) = 13 woudend

LTINS = 13 waude1) / 3 woud ~ 4.33 Falug

asUAe Luamesi vesusudduenasnislueinsfisssuuUURn s usud
12 Thad 20 wondend lewunmess vuadoswniadiiudn 13 uewdend lnswsnfeonseua
3 wond WunaUszanas 4.33 $ala
3.8 Aurunsldaununing’

LuALme3 vesusuddsenatsnelueimsfossuuUfianisiueud 12 Tiad
20 woud 240 94

Tduewes 12 13ad 0.42 13ad 5.04 104 69 1 ¢

Tneltuawasianun 2 ¢ = 12 1nad 0.84 wautd 10.08 e
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AU ELLIAINST I UL UL BT AIAUNIST 3.4
WUMLADS 240 79 / UaLmas 10.08 Tne (3.4)
T uBUaLmas b UTEan 23.8 9alud welunsanuswassutiinuin Aasiu
nszuagegaUszana 1.2 wend s wawmes 1 6
rUUNBWBS 2 A1 = 12 1am 2.4 waud 28.8 Tne
TAUIUNTTILIAINS TN ULUALA DS AUT AR IAUNIST 3.5

WURLABS 240 Sad / uewmes 28.8 Tag (3.5)

It U UnmeslaUssan 8.3 F2la
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4.1.1 gunsaiinldlunisnaaas
1. MuguAdLenas

2. Windaildauaunisiadeui

9
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o O 1

3. nifadeiithiviindaud 2-6 Alan3u
4. p3749
4.1.2 FumBuNITNAADY
1. thienanslaludwenansvessusudliasunusdwiindldfmual §
2. muAumIeAsuTiusud Hiovageusuthmidnionans tufinuanisvaaes

adlum15199 4.1

M19197 4.1 NAaeINSIAFeUTIveiuudTMES U wineNa1s 2-6 Alansuy
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4.2 N157Aa9 U lan1sIuN15ASIURINAVINS

Tunsvnassizunismeasdldlanslunisnsraduasinuinsanduthailald
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4.2.1 gunsafinldlunismaaas
1. Yiugundenans
2. lindnildenuaunisiadoudi

3. @9NAI19 9¥d NavINTTAY LiN1D

4.2.2 JUNBUNITNAADI

a a

1. muadliusudiiad ounludausuiuinisinany weaunuingdsia

319l TBUUEUA

A15199 4.2 PaIN1SRIIATUAIRRYIelans

X A a = v a v
AMNNUNVIN ANNHFTIIUEAINAVIN
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! LGN AWMLY ueIsT

NANTNNANTNAGRIN 4.2 lanrsarusansiadudainuinusnalaeseuriugun
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4.3.2 FumBuNITNARDY
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FOURUEUA LagyiNNTasIINug
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NMTNHANIINAABIN 4.3 viusudau1saaduun vt unldnu lngld
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azlianunsaaknunszants

4.4 nsveavenIsiAfauNvaiusudludwiadvanens 3 Win
Tunsnaasstiaziunmsnaassienldruueudduanais ludeiidadmunsusas

(%
[ Y )

fifnanduimilaluuanslutuiinga
4.4.1 gunseiildlunisvaaas

1. uguddLenans

2. duvianatudenldausi 3 Uy
4.4.2 FumauNITNARD

o

1 favjusudlidmeinaoy

2. (uniueuAanannAeuifsiidndming duiindrasluranisnaaes

3 flevusudindeidndivune uagiandugainaes Sufindradlunanis
NARBY

4. vhdaunsuiia 3 fite

5.110uRNNaNISNAae LUMANNAaIARAIUSDEaZINANNST 4.1

s & ¢ S Y ¢ | ¢ 4' a
LUaIIUNAIUARIALARBUTDYRY = ﬁ)}ﬂfﬂuaﬂﬁ’m—ﬁuaumﬁq@Lﬂa@um | x100 (4.1)
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TWsunsuinaindyaiFenldanu

#include <ESP8266WiFiMulti.h> //3enldlausTs ESP8266WiFiMulti
#include <ESP8266HTTPClient.h> //3enldlausn3 ESP8266 HTTPClient
#include <ArduinoJson.h> /A gdmsusudeyalld Json

const char* ssid = "abc"; J/fvuniio WiFi Mideuse

const char* password = "0900715943"; //fun password WiFi fidessie
const String host = "192.168.43.212", J/fvun 1P fideuste

const int buttonPin = DO; // fmuaiudung DO

int buttonState = 0; //amusﬁm%luﬁl 0

void setup() {

Serial.begin(9600); // tuspuialunisdedns 9600

pinMode(buttonPin, INPUT); // fvuavn buttonPin Wulnua INPUT
WiFi.mode(WIFI OFF);

delay(1000); //RU3L3a1 13U

WiFi.mode(WIFI STA); /M9y WiFi Tulue STA

WiFi.begin(ssid, password); /AZeuseiu WiFi fifnmun (STA)

Serial.printtn(");
Serial.print("Connecting"); // somsvdeusie
while (WiFi.status() 1= WL_CONNECTED) {  //509unin aeiousiod113a
delay(500);
Serial.print(".");
}
Serial.printtn(");
Serial.println("Connected to Network/SSID");  //wansdonnudeusodnsa Network 13
SSID
Serial.print("IP address: "), //W@naA1d1 “IP address” @@nmnisSerial
Monitor
Serial.println(WiFi.locallP()); //udnauneLan 1P Alasuinan ESP8266
99NN Serial Monitor
}
void loop() {

buttonState = digitalRead(buttonPin);  /Masg1udunnanUuiy (31 DO)
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Serial.println("buttonState : " + String(buttonState));

if(buttonState == 1){ //tmuadouludndiuta buttonState @ 1
Tivinlutnnn
postdataToBase();
delay(2000);
}
delay(100);
}
void postdataToBase(){ // \indatabase
HTTPClient http; /NGeildan

ABESP8266 L¥nidndatabase
String postMessage; //AuasiinpostMessage
StaticJsonDocument<200> doc: //UseMEsIwlsASUAINISWAN Json
JsonObject obj = doc.createNestedObject("obj");
obj["device"] = 1;
serializeJson(obj, postMessage);

Serial.printin("request : " + postMessage);

\Inamaualufidatabase
http.begin("http://"+host+":3000/point4");
http.addHeader("Content-Type", "application/json");
int httpCode = http.POST(postMessage);

String payload = http.getString();
Serial.printin("httpCode : " + String(httpCode) + " payload : " + payload );
http.end(); //Aan1sdeusie



TUsunsusingatnang
#include <ros/ros.h>
#include <move base _msgs/MoveBaseAction.h>
#include <actionlib/client/simple_action client.h>
typedef actionlib::SimpleActionClient<move base msgs:MoveBaseAction>
MoveBaseClient;
int main(int argc, char** argv){
ros:init(arec, argv, "my navigation goals");
ros::NodeHandle n;
ros::Duration(5).sleep();

MoveBaseClient ac("move base", true);

while(lac.waitForServer(ros::Duration(5.0)))X

ROS_INFO("Waiting for the move base action server to come up");

move base msgs::MoveBaseGoal goal;
goal.target_pose.header.frame id = "map";

goal.target pose.header.stamp = ros:Time:now();

goal.target _pose.pose.position.x = 1.914;
goal.target pose.pose.position.y = -1.479;
goal.target pose.pose.position.z = 0.000;
goal.target_pose.pose.orientation.x = 0.000;
goal.target_pose.pose.orientation.y = 0.000;
goal.target _pose.pose.orientation.z = 0.001;

goal.target_pose.pose.orientation.w = 1.000;

ROS_INFO("Sending goal 1");

ac.sendGoal(goal);
ac.waitForResult();

iflac.getState() == actionlib::SimpleClientGoalState::SUCCEEDED)



ROS_INFO("movebasel"),
else

ROS_INFO("movebase0");

// s83ndudn 5 Tud
ros::Duration(5).sleep();
goal.target pose.header.frame_id = "map";

goal.target pose.header.stamp = ros:Time:now();

goal.target pose.pose.position.x = 0.076;
goal.target pose.pose.position.y = -0.027;

goal.target_pose.pose.position.z = 0.013;

goal.target pose.pose.orientation.x = 0;
goal.target _pose.pose.orientation.y = 0;
goal.target_pose.pose.orientation.z = 0;

goal.target_pose.pose.orientation.w = 1;

ROS_INFO("Sending goal 2");

ac.sendGoal(goal);

ac.waitForResult();

iflac.getState() == actionlib::SimpleClientGoalState:: SUCCEEDED)
ROS_INFO("movebasel");
else

ROS_INFO("movebase0")

return 0O;

}
TWsunsudnLIes

//\gnananieeandatabase
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const express = require('express')
const bodyParser = require('body-parser’);
const cors = require('cors)),

const { exec } = require("child_process");

const app = express();

const port = 3000;

//madatabase

app.use(cors());

//3enld
app.use(bodyParser.urlencoded({ extended: false }));
app.use(bodyParser.json());

var status = O;

//mesadendaamslundu
app.post(/pointl’, (req, res) => {
console.log("status : " + status); //WAWADUADUY
if(status === 01
status = 1;
exec("rosrun rundl rundl", (error, stdout, stderr) => {
if (error) {

console.log("error: ${error.message}’);

return;

}

if (stderr) {
console.log('stderr: ${stderr});
return;

}

console.log('stdout : ' + stdout);

status = 0;
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response = { success : 1}
res.status(200).json(fmsg:"ok" , body: response});
b;

b;
app.post(/point2', (req, res) => {
console.log("status : " + status); //LALADUANIUE
if(status === 0
status = 1;
exec("rosrun rund?2 rund?2", (error, stdout, stderr) => {
if (error) {

console.log(‘error: ${error.message}’);

return;

}

if (stderr) {
console.log('stderr: ${stderr});
return;

}

console.log('stdout : ' + stdout);

status = 0;

response = { success : 1};
res.status(200).json(fmsg:"ok" , body: response});

b

b;
app.post(/point3, (req, res) => {
console.log("status : " + status); //WAWFADUAD UL
if(status === 0}
status = 1;
exec("rosrun rund3 rund3", (error, stdout, stderr) => {

if (error) {
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console.log("error: ${error.message}’);

return;

}

if (stderr) {
console.log('stderr: ${stderr});
return;

}

console.log('stdout : ' + stdout);

status = 0;

response = { success : 1};
res.status(200).json(fmsg:"ok" , body: response});
b;
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a

JUADUN 3 WA Terminal (Men1s5na ctri+alt+t) WinazlgluSunldmdanisues

VuuddLena sl

'
o

1. fds roscore Wunsdaldedssinelu ROS

2. #1449 roslaunch myodom slam_map_making.launch ﬁwﬁaﬁaﬂ%’ﬁjq Raspberry
pi {unmsdeldnumdsasld run TnualanisiuArduino

3. A& rosrun myodom odom L@uﬁﬂgﬂmﬁ%dﬁamﬂaﬁhwm odom

4. $1&3 rosrun map_server map_server /home/ubuntu/nav_ws/my_test82.yaml
Dumddldizenlnduuniliasel

5. fds roslaunch amcl amcl_diff.launch Lﬂuﬁﬁﬂ%@mmi’wnwmﬁuauﬁ

6. A1ds roslaunch turtlebot3 navigation move base.launch \Jurdanias s
NS NVBWULUA

7. s viz wSesdleadtanin 2 9f 3 iR dwsu ROS

8. A& node server.js WunsiSenld@snnes

E‘Uﬁ 9. 3 ¥IRN9 Terminal
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Introduction SLAMIEC

RPUDAR Al 15 a low cost 360 degree 20 laser scanner (LUDAR) solution developed
by SLAMTEC. The system can perform 360degree scan within Gmeter ranga, The
produced 2D point doud data can be used in mapping. localization and
cbject/anvironmant modaling

RPUDAR Al's scanning frequency reached 5.5 hz when sampling 360 points sach
round. And #t can be configured up to 10 hz maximum

RPUDAR Al is bascally a laser trangulation measurement system. It can work
aexcellent m all kends of indoor emvronment and outdoor environment without
sunight

System connection

RPUDAR Al contains a range scanner system and a motor system, After power on
sach sub-system, RPLIDAR Al start rotating and scanning clockwise, User can get
range scan data through the communication mterface (Senal port/USB)

(chockwise rgtaton)

Rardm SCmews
E N

Ha platicers

ustomazaiie

Figure 1-1 RPLIDAR A7 Systermn Composiion

RPUDAR Al comes with a speed datection and adaptive system. The system will
adwst frequency of @ser scanner automatically according to motor speed. And
host system can get RPUDAR Al's real speed through communication interface

3/16



SLAMIEC

The smple powar supply schema saves LIDAR system’s BOM cost and makes
RPUDAR Al much easier to use. Detaded specfication about power and
communication mterface can be found n the following sections,

Mechanism

RPLUDAR is based on laser trangulation ranging principle and uses high-speed
V5ion acqusition and processing hardware developed by SLAMTEC. The system
measures distance data in more than 2000 times' per second and with high
resolution distance output (<1% of the distance).

RPUDAR emits modulated infrared kaser signal and the laser signal is then
reflectad by the object to be datected. The returning signal & sampled by vison
apquisition system in RPLIDAR Al and the DSP embedded in RPLIDAR Al start
processing the ssmple data and output distance value and angle valug between
object and RPLIDAR Al through communication interface

Figure 1-2 The RPLIDAR A1 Working Schemabic

Tha high-speed ranging scanner system is mounted on a spinning rotator with a
build-in angular encoding system Quning rotating, a 360 dagree scan of the
cumrent emwronment will be performed.

4/16
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SLAMIEC

*Note - The LUDAR scan image is ot directly
et 10 the envircemeant Showed here.
Bustrative purpose only.

Figure 1-3 The Obtained Environment Mag from RPLIDAR A T Scanming

Safety and Scope

RPUDAR Al system use 3 low power {<SmW) infrared laser as its light source, and
drives it using modulated pulse, The aser emits in 3 very short time frame which
ﬁ can make sure its safety to hurman and pet and reach Class | laser safety standard.

The modulated laser can effectively prevent ambient light and sunlight dunng
Gassl  anging scanning process. This make RPUDAR Al work excallent in all kinds of
ndoor emwonment and cutdoor environment without sunlight

Data Output

When RPLIDAR Al is working, sampéng data will output to commumcation
nterface. Each sample poent contains below information. RPLIDAR Al outputs

5/16
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SLAMIEC

samplng data continuously, Host systems can configure output format and stop
RPUDAR Al by sending stop command. If you need detailed data format and
communication protocol, please contact with SLAMTEC

P T Rt

Currant ma dcnan value M 'lh rm:nng

- s core of the SPLIDAR Al and the samghng paint
Headng oearea Currant heading angle of the maasurement
Guatity el Guality of the maazurement

“Start Flag (Boclean) Flaq of 3 new wcan

Figure 1-4 The RALUGAR Al Semple Point Data Information

Ate- oo =10 ] aiomd I oo | [Cuiman |

et —
StatFag
A Aabwscan

I
Fgure 1-5 The RPUDAR A) Sample Paint Oatx Frames
Application Scenarios
The RPLIDAR Al can be used in the following application scanarios:
0 Home service /cleaning robot navigation and localzation
0 Genaral robot nansgaton and localization
O Smart toy's localization and obstacle avoidance
0 Emvironment scanning and 3D re-modeling

© General simultansous localization and mapping (SLAM)

J "Y::‘ :.;{.L;-l‘k San

Copyngin (0] 2013-2016 Shanghan Slamrec Co, Ltd



Measurement Performance

0 For Model A1ME Qnly

Distance Wiile olyacis

Range Maberim| TBOD 0.18-& 180

Angular

fia bagree nda  0-380 nfa

Distance «0.5 o1 .6 metars

Hasolution i nfa «1% of thi distanoe na All distanca range®

Angular 5.8Hz ccan rate

Flaselution Dagrae Wa el . nfa

Sample Millisezand|ms e —

Caralion i na 0.8 =

Hz nfa :L#ﬁ/ o

Fraguancy \1 I //:;
NI/ Tomical | Lt [

ScanRate Mz 1 !!//’3?//;@ = g essured Soa_
G = rf;’-) — 2 RRLIOAR A1 fakes 350
1 SNV~ "\JE samples per sCan

Figure 2-1 APLICAR AT Pevformance

Mote: the triangulation range system resclution changes along with distanca, and
the theoratical resolution changa of RPLIDAR Al & shown as balowe:

Copyright () 2013-201& Shanghal Slamiec Cio

u e
w0 e
. .-""F.':/ 1%
BI%
H f-‘jf///f v
0.08%
3 B84%.
a3%
ﬂL'm
EBEEREHFEHﬂEERHﬂEEgEHi
MEE AR ERIARARRER IR EREE
Figure 2-2 The Trend Gragls of BPLIDAR A1 Resolution
7/ 16
Cegyyright i) 2009-2013 RoboPeak Tean
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Laser Power Specification

0 [For Model AIME Only

Ib=m Unat Min Typical M Comment=s
Laser Manomater|nm| s a4 133 Infrared  Light
wawalangth Band

L K d ] Peak poraar
Laser powsr Ml kst || P

e 110 300

Pulza langth M rosacond|us]

Figure 2-3 RPLIDAR A1 Optical Specification

Communication interface

RPLIDAR A1 uses 33W-TTL seriad port (WART) as the communication interface
Cither communication interface such as USE can be customized according o
customar's requirement. The table below described speciication for sarial port
neerface. Flaase contact SLAMTEC if wou want detailed comenunication protocol
and S0

Figure 2-4 RPLIDAR A7 Power interface



SLAMTIEC

Band rate bips - 115200

‘Warking made - - BH1 - Bnil
Dulput Fugh woltage  Volt M) 25 - kL] Logic Hgh
Dulput lowvoltage  Volt V) - - 0.4 Logic Low
Input hgh veltage  Voli [V} 18 - 18 Logic Hgh
Input bow wedtage  Wolt[v) 03 - 0.4 Logic Low

Eigure 2-5 RPLIDAR External Interface Signal Definition

Note; the RE input signal of ALMB s recognized by the cument. In order to ensure
the reliable signal dentification inside the system, the actual control node voltage

of this pan will not be kower than 16w
L ] Powar - Poasar lar RELIDAR A1 bator s = W
Walar Enable signal fer RPLIOAR A1
ntartacg | MOTOCTL  ingat . Mctosfwid oo - vMOTO
Conbral Sanal
GMO Poaar GMD fer RPLIDAR A1 Mabor ‘ o
- Forawr for BPLIODAR A1 Rarge
el g JA i L] &Y
Seral outpul for Range Scanmer
v ™ Output pyA, 1 L1
Interfaca ko g ::mmﬁum!mw p oy
GHD - for  RPLIDAR Al Rangs
GMO Pirsar o A i = o vED

Figure 26 RPLIDAR A 7 External interfrce Speciicntions

hota: fior the motor interface and core mierface of batch version, they use the
PH1.25-3F horizontal pitch connector and PH1.25-4P verbcal pich comnnector
respactively. Flease refer to the mechanscal dimensions in Chapter § for datails of
signals and thair matched pirs. But the RPLIDAR development kit uses the FH2.54-
7P pitch connactor. Please refer to AFLCAR Development &t Uiser Manual for
detailed specications.

5,16
Copyright {c) 2009-2013 RoboPeak Team
Copyngit () 2013-201& Shamghal Slambec Co., Lid



Power Supply and Consumption
Ranging scannar system and motor system are powered separatedy in RPLIDAR
Al Extgrnal systern should provide power suppdy for them separately in order to
amsure data accuracy. Balow chart showed a recommended power mode, More
specification & prowided in the following table.
Lysiem _ 425 5V OF, low ripple <1%

AN

ng h EN-10v D, high cument

Figerre 2-7 BBLADAR AT Power Recommended Power Mode

IF tha woltage axcemds tha

" ) valt [ F ] 55 Miace value, & may damaga
- theer COrg

Scanner SyELem it High ripple may caasa tha
willtada ripple VAYE - i Cong wadring 1ailure.
Ecanner system sar  Miliamgara Undarposar may - Cass
LK TN [ oAy am the Slartun tedune.
= Milliafngary TBO 80 100 Sheap made, 5V ngen
= tmy TBD 3 180 Waorkmad, 5 input
Motor syshem voltaga Volt [vf § | a I:::-:l F":'"“i -~a N
Molor system ourent M2y TAbh 100 RO 8 g

[T
Eiguires 2-8 RALIDAR A7 Power Supply Specification

MISC

0 For Moded A2MIFATMA Only

10 718
Copryright i) 2009-2013 RoboPeak Team
Copyright () 2013-201& Shanghal Slambec Cio, Lid
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Waight Gram (gl Tah 190 T&d
Tamrgseratune ranga Dagroe Calsius [<C) | TED 48
Figrure 2-8 APLIOAR A | MIEC Specification
11718
Copywight ic) 2009-20132 RoboPeak Team

Copymght (c) 2012-2016 Shanghal Slambe Co, Lid
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Self-protection and Status Detection SLAMTEC

To make sure RPLIDAR 415 lasar always working in the safety ranga (<5miW] and
avmed any other damage caused by device, RPLUDAR A1 comaes with laser power
detection and sensor healthy chack feature, RPLIDAR Al will shut down the laser
and stop working when any of below emrors has been detectad,

O Laser transmet powar excaeds imited value

O Laser cannot poreer on noamialby

0 5can speed of Laser scanner system is unsiabs
O Scan speed of Laser scanner system i too slow

0 Laser saignal sersor works abnoemalby

Host systems can inquine the RPLIDAR Al's status throwgh communication
mterface and restart RPLIDAR Al to try to eamvary from emor

12718



SLAMTEC provides debug G tool and SDK (available for Windows, x86 Linux and
Arm Linux) to speed up the product development for users. Plhase contact

SLAMTEC for detail informaton

1 o S—— ™

! [SCAN. Model: O PR LOG W 0 Serviak AXCCBSFSCIMG23I02 -
fde Commard QOpton Yew el

(il m (@D

2569.25

6.3 Hz (377 RPM)

Feady |

13/16



Mechanical and Customization Options  SLAMIEC

To facility customer’s integration, RPLIDAR Al's structure & designed to decouple
the core ranging system and fixed platform which can be customized. The pant
marked red in the below figure is the fixed platform that can be customized
according to customer raquerement.

Figure 5-1 The focd platform of RPLCAR AT
The RPUDAR A1-AIM8 assemble sze showed below:

Figure 5-2 The Mechaneal Dirmensions of RPUIDAR AT

1%/16
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2013-3-13 Initial dratt

1. Updiated thia hasar chacs sdormation
2013-8-18 2. Upedated mator sallage range
3, Updated size char accondend bo Aleyl .5 sampbe desagn

2013-8-9 Updatad porser consumption

013-11-2 Updatad product spacdeation

2013-12-3%  Updaled prosuct spacdscation

2014-3-% A mzdul namse A 181

014-4-17  Added waight and lamgeraburs ranga deseriplion

2014-5-4 Changed the measuramsn datance rangs bassd on ihe naw dasgn

A Updata Mechanical paramater ligure.
Modity modal nama b A1M3
Update Mechanacal parameter figure.
Midity modal nama to ATME
iE-nids Added slartup currend raquiramant of A1MB and corrected some
paramaiar arrors

2006-04-28  Added cormecbinn information fee babch warsion

2014-3-29

2014-05-1%  Replaced ohsolets imagas.

Updated the descripion aboul B nged skonad and added a note
about it.

20180704

15 /18
Cogrywight {ch 2009-2013 RoboPeak Team
Copynght (c) 2013-2016 Shanghai Slamiec Cio, Lid
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Raspberry Pi 4 Computer
Model B

Atiiched v Jow 2055
2y Racphwrry M Toading Lid

wow apberypl og

Raspberry M
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Qverview

Raspberry Pi 4 Model B |5 the latest peoduct in the popular Raspberry Prrange of
computers. if offers ground-bresking ncreases in processar speed, muktimedia
perfoemance, memory, and connectivty compared to the priorgeneration
Raspbesty Pi 3 Modd 8+, while retaining backwarnds compatibility and similar
power consumption. For the end user, Raspbesry Pl 4 Model 8 provides desktop
perfcemance comparable 1o entry-evel x86 PC systems

This product's key features include a high-performance 64-bit quad-core
processcr, dualdisplay support 2t resclutions wp 10 4K via 2 par of
micro-HOMI parts, hardware video decode at up to 3Kptd, up 1o 4GB of RAM,
dual-band 2.4/5.0 GHz wweless LAN, Bluetooth 5.0, Gigabt Ethernet, USE 310,
and Pot capabilty (via a separate Pof HAT add-on).

The chal-band wireless LAN and Buetcoth have moddar compiiance cersfication,
aliowing the board 1o be designed into end products with signficantly reduced
compliance festing, improving both cost and time 1o market.

Saagbery P4 Model B Mods e
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Specification

GRIDO:

Wideo E sound:

&0 card support:

Inpest poswer:

Production lifetima:

Broadoom BEM2 T, quadcone Corfex-A7TZ [(ARM vE)
bd-bit Solt @ 1.56Hz

1GH, 268 or 458 LPDORY
{depending on maodel]

24 GHz and 5.0 GHz IEEE BO2.11bvg/nv'ac wireless
LaM, Blustooth 5.0, BLE

(Gigaiit Ethermet

Z = IS8 2.0 poris

2 = U%E 2.0 poris.

Standaed 40-pin GFIO header
(Tl backwards-compatible with previous boardsh

2 = mibcro HOMAI ports [ to £Kp80 supported)
Zane MR DS display port

2Hane MIF1 C5l camera post
#-pole stereo audio and composibe videa part

HZ05 [4%pt0 decode):

H 264 (1080ps0 decode, 1280p30 encode);
OpeniGl ES, 3.0 graphics

Micro 50 cand siod for loading operating sysbem
and daia siorage

5 DG wia SE-C connector {minimuom 34')
5V DC wia GA10 header jminimum 247
Power over Ethernet (PoE)—enahiled

{requires separate PoE HAT)

Operating temperabare 0-51°C

o a full it of ocal and regional product approvals,
please visi

The RaspbesryPi £ Moded 8 wall remain inproduction

unitil at least Janwary 2026

Enapbary P4 Mol 0 Sroduc Dnef
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Physical Specifications
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GY-87 10DOF MPUGDS0 HMCS8831. BMP180 Sensor Module

Features

Accelemtion. Gyroscope snd Magnesomeser

10DOF modules (three-axis gyroscope + triaxial accelerumeter and three-axis magnetic
field = ammesphenic pressure)

Build in ultra low nose lmesr LDO voltage regulator

Build-in oo board fikers, which reduce noise from motor and other high current
electronics

All sensors connected 1o R2C bus

Buaild in Logie leved converter tor 12C

Power indicator LED

Specifications

Power Supply: DC3 V.8V

Communication: [IC peotecol (fully compatible with 2.3V sysiem containing LLC
circuit)

Chips: MPUG0S0 + HMCISSE + BMP1BO

Size. 2 2cmx . Tem

Weght: 6g

This is a 10 degree of freedom device which mconpomies a MPLUG0S0 accelerometer and
oyro chip, 2 HMCSSSEL digital compass, and &2 BMP 130 baroaseter. These are all common
chips and there is plenty of code arcund for each of themn.

The MPUGOS0 devices consbine a 3-2xis gyroscope and & 3-axis accelesometer on the same
silicon together with an coboard Digital Motioa Processor (DMP) capable of processing
complex 9-axis MationFesion algondms.



The pans’ integrated 9-axis MotionFesion algonthms secess exiemal magmetonseters of
wiber sensors theough an suxibiary master (3 bus, dlowing the devices o gather & full set of
sensor datn without inbervention fioan the systems processor. The devices are offered in the same
dodn0l 9 mm QFN footprint and pince as tee current MPL-50007 family of imsegrated S-axis
gvroscopes, providing o simple upgrade path ond meking i casy 1o fit on space constramed
boards. The levenSense Motion Apps Plaiform that comes with the MPU-S030 ahsiracis
medion-hased complexities, offloads sensor management from the operaiimg systems and
provides a stracbared set of APk for application develospament. For precision tracking of bath
fiet and slow motions, the pams festare o user-programmable gyro full-scale range of +230,
24001, £ (M), amd 20001 fsee {dps) aned @ user-programmahle seceleremeter full -seale mmge of

g +dg, +ig. mnd +16g.

The HMOR8E) is o surface mount muli-chip modale desigmed for bow field magnetic
sensing with & dignal mterface for epplications sech as low cost compassing and magnetometry.
The HMCS8HS i bades our state of the o, high-resolution HMC | 18X serics magneio-resistive
sensors plus Hozeywell developed ASIC contmining amplification, ssomatic degaussing strap
drivers, offser cancellation, 12hit ADRC that emables 1° to FPeompass beading scoamey.
Applicotions for the HMVCIA83 include Mobile Phones, Methooks, Consumser Electromics. Ao
MWovigation Sveteme, and Personal Navigation Devices.

The BMPIS is the new digial barometric pressare sensor of Bose h Sensonec, with & very
bigh performance, which enables applications in advanced mobide devices, such &= sman
phomes, mblet FCs and spons devices. It follows the BMPOES snd brings many improvements.
like the smaller size and the expansion of digial nterfoces. The wlra-low power comcmplisn
domm to 3ud makes the BVIP |80 the leader in power savimg for vour mobile deviess. BMPIS0
i also distinguished by its wery smhle behaviour (perfomsance]) with regard 1o fhe independency
of the supply voltage.

Applications
»  FPY, RC end Bobots systens
= (iP5 navigetion sysiems
= Impact recognition and logging
»  Craning mmd vinual reslity input devices
« Motion-activaied functions
= Imelligent power saving for bandheld devices
w  Wikbamtion monitorg and compesea ton
= Free-fall desection
= dilonieniaiion deiection
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LAMPIRAN
Datasheet Arduine Nano
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Fe= Calgory Pin Name

Vin 33V, 5V GND

Power

Detads

 Via: btput voltage 1o Asduinn When using e cxiermad power
12V

SV: Repulated power sippldy tead lo power mcroovasoler
copoacnix oo Be hoard.
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AmlogPie | AB-AT | Used o messtes anog voltage o e range of 05V
lepsOueut  Digital Pias D9 - DI3 | Canbe mmed s input o cuspes pina. OV (low) anud SV’ hiigh)
| Pl
|
| Serial ReTx | Useal o reveive ned teamuenit TTL scrial dets.
 Exiomal 23 | To tngger 2 micrapl.
| Intoreapts |
1
WM EETTRT | Provides 5 FWM sipet
g A VM A mEE Y Y SV Rr—
5Pt | 104SS), TH(MOST), 11 {MISO) s | Usead fow SP commmmication.
I tl"m ¥
lbsiiED |13 To turm o the isbad LED.
| , N1\
e | A(SDALAS ISCA) f Userd for TWE commsmicaticn.
ol @ En AP A aD.. W R A\
| i [ :
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D Cureesi om 3.3V Fin S0md
Flash Memry 2 KE{2 KB is wsed firr Boooloader)
SRAM 1KB

EEPROM I KE

Freguency

dy @ dl Y o U 24 lﬂ' = ! 5 1 Y o ¥ €Y 14
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7960 High Current 43A H-Bridge Motor Driver

The BYSTS0 is a fully integrated high current H bidge module for motor drive apphications. lserfacing o
a microcomtroller is made casy by the integrated driver IC which features logic Jevel mpats, diagnosis with
current sense, shew rate adjustment, dead time gemeration mnd profection against oventemperature,
overvoltage, undesvoltage, overcurrent and short circust. The BTSTO0 provides a cost optimized solution

foe protected high current PWM motor drives with very Jow board space consumgtion.

Briel’ Daga:
o Input Voltage: 6 ~ 27Vde.
Driver. Dual BYST90 H Bridge Configamtion.
Peak corvent: 43-Amp
PWM capability of up to 25 kHz.
Control lopeat Level: 3.3-8V.
Contral Mode: PWM or level
Working Dety Cycle: 0 ~ 1005,
¢  Over-voltage Lock Out.
¢ Under-voltage Shut Down,
o  Board Size (LxWxHy $0mm x $0mm x 43mm.
o Weight &b

o
—
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Mechanical Dimension:

43mm
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Schematic Dingram:
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Control Input
Pins

| RPWM Forward Level o PWM signal, Active High

2 LPWM Reverse Level o PWM ggnal, Active High

3 R_Elc Formard Drive Enable Ingut, Active High/ Low Disable
< L EN Raverie Deive Enable Inpat, ACtive Nig’/un Disabie
s RIS Forward Deive, Side curront alanm ot put

[ LIS Reverse Deive, Side curent Jlanm output

7 Ve S5V Powar Supgly microcontsolior

8 Gnd Ground Power Supply mucrocontroller
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Motor Power Supply & Output Pin Assignment:

Power Supply Motor Output

Input Pin Pin
Fia Ne Function Descrip tion
1 B+ Positive Motor Power Supply. 6 - 27VDC
2 B- Negative Motor Power Supply. Ground
3 M+ Motor Output =
4 M- Motor Output -

Controlling DC Mator with BYS7960 Using Arduine:

Below is the cawrcait conmection using BTSTO90 high power driver o comtral one DU motoe with Anduino
board. The potenticmeter allows e control of motor speed and rotativn disection of $he nsoecs.
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