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33N FIRST Tech Challenge

FIRST® Tech Challenge faazls

FIRST® Tech WulusunsuiiurindeudugudnansdajatiiliiniFoulduussaunsaliilimilon Tasuazi
Fudu Tuusiasd uiasfuneddusnlundlniinaniviesnuy a$s nadeu uasss TUsuATIRUBLFTIRU
Soluffuazaududedosiaunaisegng mﬂéfaqmu%‘auiﬁmﬁmﬁmﬁu FIRST® Tech Challenge wag
TUswnsy FRSTAu 9 aruisordnit 1wanidunisudeaduresuszina tneies n3a FIRST Tech
Challenge, Thailand 7 www.ftcthailand.org WarABIN1TAAAINTRYA update sum%aﬁumqﬂ'ﬁmﬂlé’ﬁ Fan
Page : FIRSTTechChallengeTHAILAND -

#aNN13Y8S FIRST
wARIOONNNUSTRY FIRST® ¥4 Gracious Professionalism® Wag Coopertition® HUALENRAN VOILT il
¢ MIAUNU : LTIETIINYTLaTLLAALAL 9
- WIANTIU : lEANARET9ATIALATAUNINLE T TUNTWAT Y
. wansnu ;i lFAGeufifleusuusslanve
- AR AsNB e T uLATE U UAIULANAN VDT
- msvhouduiiy  sudunsdudiosiheusintu
. YN : inaynuaziaduaandudeiieii

Gracious Professionalism®

FIRST® ldsiliflessueianuvedlusunsuvesn
Gracious Professionalism® tH133n15viassing 9
fidaesumsihauiisiaan maatiunuiveou

HAZATTNUARALASYNYU

GRADES ‘ AGES

7-12 12-18

FIRSTE Tech Chalienge students learn to think like engineers.
Teamns design, build, and program robots to compete in an
alliance format against other teams. Robots are built from a
reusable platform, powered by android technology, and can be
coded using a variety of levels of Java-based programming.
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Game & Season Info

Game & Season Info

Check out all of the latest information to get started
f ¥ @@ #CENTERSTAGE

Lights, camera, STEAM! Science, technology, engineering, arts, and math (STEAM)
inspire big ideas, bold action — and creativity. Our skills make it possible to create art and
experiences that bring us together, entertain us, and move us. During our 2023-2024 arts-
inspired robotics season, FIRST® IN SHOWSM presented by Qualcomm, we will celebrate
the roles our STEM skills play in the arts and design and build a world of endless possibilities.

The future is yours to create.

The Stage is Yours

Watch the game animation and download the materials
for CENTERSTAGESM presented by RTX. This season,
FIRST® Tech Challenge teams are raising the curtain
on how design, creativity, and precision play a role in

creating all new experiences.
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¥iugun (The Robot)

siugus FIRST Tech Challenge iummugdsdumilnaiignesnuuuuazgnadstulnefiuiiasadag i
$7un3uBaty FIRST Tech Challenge WiaUijdnisiaamzinlunisudsiuusysid luuniae nanis ng
wazUaMNUAlUNITEBNLULLALAS I LEUA UiasTiuasfaRuAeiuiueud wasng nAn1veInIsulatunau
Budusenuuurueud

FEUUAIUAU Robot (Robot Control System)

YuBUd FIRST Tech Challenge gnAjuAulagszuulfuifn1sueunsess (Android-based platform) waagisl
wldgunsniueunsend 2 du iemuauusufvewy uazutsiu gunsaiueunseRtuLIN Axdoudeude
Taemssiusiusud wazviuiiiidufauausiusud (Robot Controller) gunsaluau asosftud 2 axgn
Jeusteru samepad wasvminiiluanituindeu (Oriver Station)

o A

lgadwiingafiumalulagueun (Robot Technology)

. gUnsaluaunsens Android Device A gunsalaundnlnudivinanusneszuuUfiRnuueunsess gng
Y9 <REO6% Way <RS03 dwiumedeanivliuuazedduresssuuufoing Aldsunseunalily
Tunsudedule

. aaildundsu Driver Station A8 13nwasuazvemvinsignlilaeg fiuduindou (Drive Team) 1ile
AIUANYUEUATUSENINN ST ITY

. Java fin MuilUsunsuiuusi U muauueud (Robot Controller)

A o

«  Logic Level Converter #® qﬂﬂiﬂj&aﬂimﬁﬂﬁauiymiﬁ encoder %39 sensor (vieulae 14 5v
logic levels) T#i191usaufiu REV Expansion Hub wag/%3e REV Control Hub (71 ¥iaulagld 3.3v
logic levels) qUﬂsaﬁmwizﬂauﬁw step-up voltage converter (310 3.3V §13 5V) wag dual
channel Wag bidirectional logic level Converter E;Uﬂiajﬁlmﬁlgﬂw Inenssiu 5V digital sensor 50
fiu IRC Sensor Adaptor Cable i3 5V I C Sensor

- ¢ Sensor Adaptor Cable o aunUinasnsofudasiniin Mifiauuas pin orientation ves REV
Robotics Logic Level Converter Wielidrfu Modern Robotics Compatible IRC Sensor

- Mini USB to OTG (On-The-Go) Micro Cable e msiiouseszninsgunsniLounsoss AuaNiusus

(Android Device Robot Controller) wag REV Expansion Hub
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Op Mode (88311910 operation mode) i gewsinasfignldlunisdautameinssuvesiuoudilily
n1susedu fmruAusiusud (Robot Controller) 14 Op Mode 1ieUjtfinsia seuinanisudadu
(Match)

OTGAMjoAdapKHI%I%amﬁa USB hub v port 489 Micro USB OTG (On-The-Go) uuan1il
%ULﬂ?iaquﬂsaiLLaumam‘ (Driver Station Android device)

REV Control Hub A® qﬂnmﬁ&aﬂimﬁﬂﬁiwqﬂﬂiai DC motor channels 4 %u, Servo channels 6
%u, digital I/O channels 8 %u, analog input channels 4 %u ey independent 12C buses 4 °‘§u
uanI ML REV Control Hub daviuthilfu faenuaususust (Robot Controller) Wiegnldlugunsal
LouATeEd (Android Device) Midausiodu REV Control Hub

REV Expansion Hub @9 E]Uﬂimﬁ)LﬁﬂIWiuﬂVli’JiJ@Uﬂiiu DC motor channels 4 ﬁuu servo channels
6 “tju digital I/O channels 8 °U‘u analog input channels 4 “U‘u ke independent 12c¢ buses 4 u
REVSPARK Mini Motor Controller ® QﬂﬂsmaLaﬂmauﬂmuammmﬂw@u PWM (210 servo
controller) way 4an1 12V power iU DC motor

REV Robotics Sensors e \iuiwasfignasnuuulag REV Robotics Mldousiaiiu REV Control %38
Expansion Hub

REV Servo Power Module #e gunsnidiannsedafiiiiunszualiiu 3-wire servos #1 REV Servo
Power Module il 6 input servo ports wag 6 output ports 71 U Y input ports 63 REV Servo
Power Module inszualanuuamasi 12V uavdsmenssual 6v I uray output servo port
Ezqu REV Servo Power Module aunsagenszualiline 154 10 8 output servo ports Hanua
STaEY 90 sisie 1 luga

FamuRuyuEus Robot Controller fio aunsaluaunsossdliieusiaiu REV Expansion Hub %38 REV
Control Hub Tuvjuest Fesanrussviugiust (Robot Controller) ¥imthilliwenuas fusasfudoutu
Afiuly 871 on-board sensors wagSuRdaa1n fuduindeu (Drive Team) Hiun1sannfiduindeu
(Driver Station) uanaInii fAuANYLEUSR (Robot Controller) fydarndaluss motor wagsaniuau
servo (servo controllers) Lﬁaiﬁvjuauﬁm?{auﬁ

UVC Compatible Camera w38 USB Video Class (UVC) Compatible Camera fio ndasfdsiafisossu
USB Video Class specification
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1 s
NHVBIUBUA Robot Rules
fiaeldid159un15udedy FIRST Tech Challenge Tournament 9z 33§idudsduusiazfindauen

nseutleaiejusudifiiondnuaiuazaineassd lwaunsualvesngnisaiamjusud e teains auuuds
ﬁuauﬁﬁlﬁmayﬁﬂ&fl,eiuﬁuaucﬁaéwaﬂaamﬁaiumiLLszJaﬁiTuiszﬁT'ﬁJ ﬁLSi’J"lLLﬁquﬁiTuLmauﬁm mcﬁm@huﬂgmsa%ﬁﬂ
WuguAeuRvzai sfususivesay uaﬂﬁmu budstunsiazivannsoiig swﬁzjaﬁvumwuaummm@mu
Annguuiiuled FIRST Tech Challenge Luaqmﬂwwamumwuwm UNTIBDIANa VI ALt T
Fudu? FIRST Tech Challenge $U504 ﬂuagawgﬂmawamma GuumuLLamaﬁgyguauwgﬂﬂg‘mma%ﬂiﬁng
ogflu diloiny Part 1 Tudiuves MeToTudruriusudi gnnguasiinng wae nszaIuAM-ABUNLNITUTITY
Wit

. ¢
NHUBINUBUANIIY
WewsHaives FIRST fe tieduaiunufnassassdlunsesniuy asulafiniseenuuutuldléviliae
funse vielinnansznulifusssudefidudstuusiasiin fusinngnisesnuuurueudas Walen el
FosnuuuaiisassAnanuegias fiiudiiusasiinardofionsanimadefiosin musnanmsssnuuy
Slefinsandsniseenuuuusuduienagninisiduina gidutsduagios aufmaudeeluiifunues mn
fmauvesiauselud Ao 14 ﬁlslajaummiﬁaamwudauﬁy’u 9
. mseenuuuazylusudfudsme violtaulillivielsl
. mIeenwuuIYEuNLTndemevsely
- mMsesnuuvInlidsnnursenaadasuiniuniol
. fingdeluuieivaisaiuniseonuuudnuned v
. winynaueenLUULLLT aranmnsaiunulivdeli
FudauiiRanguane - lleyanelildsiavoneiosuduasiududeluiiudutsznay
a. %umw‘l‘i’ﬂuiwwumaaunuaummmmmmﬂmﬂmmmmamamaammm uaz/ V3o fio Judwiivin
ALY (Scoring Elements) iU 88 high traction wheels (978819 AM-2256) Uag Aengnd high grip
(19813 Rough top)
b. FudndianansavliAnanudemesiovusudauis vievhliusudgudanii
Judwitusgneumedusznouiiludunse wu dlndivhananaisusen asi vidodudwi

drunanvenyl MisuunneIaseN-Indwes (eniiununmeinglugunsnlueunsess)

YA IUTLABIADNTHUNY

wduNilveuvsa Ay

De Qe

0

€

D

waiiusgneumetuduresdnd (Hesndesmidisguanuarainulasndy)

‘L!ﬂ’J'Ll‘V]UiuﬂE‘J‘UWJ YUDILNAINTOLAA

¢ e e

D

De

Fuduiiuszneusetanfiannsaviiliinuadngnudeseonin W adugniu bearing fvay

=~

VS DLAAN LN

Sw e oo

v
a 1

i Fuduiignesniuuiiiaideuselasiueudmelninldeunuuds Page | 7
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j. gunsniUniussafine wu dufufig 19an1e (gas spring) visensannsalwes (Compressors) “al
k. aunsailanseda (Hydraulic)

L. Lﬂ%@QQQQQﬁgﬂﬂﬂﬂ Vacuum based mechanisms

wuraEuduiiuniiga Maximum Staring Size - Yuinilnafignvesjusuddvivlilunisudsdu Gusui
n¥1a 18 fi (45.72 o) 917 18 T (45.72 o) warge 18 fih (a5.72 911 guUnIalinvua Musus (Robot
Sizing Tool) axgnléifuataunnsgruiielituladusudivuaduluaung uenani ilelfiunis
ATIEUABUITNAUNIUTITY siusudazdesiinnaneiiugunsalinlaglifinseenusanasudng viefuuy
vosgUnInite ansavesrausudlifiutuninvuiniFudy veinBunisutiuuda esdusznoy
meuenvesusuifignldliamthanansaiiuesnindu uenanuuiedisidnlineusuny

Wusudazdesanusanseglugunsaiiavuinsiusud (Robot Sizing Tool) Aafl
a. iflovususioglulvueln (power-OFF) Fudauivhlivjususogluruinauiu 1wy mein wdalng wils
g4 viTolen AesvsegRnfuusuinaenniITuady
b. levusudeglulmnlusunsumdemsiususinounisutsdiu (Robot initialization Routine) Tulvsnnns
¥ausalusiA (Autonomous Op Mode) denailiunisgula3os servo motors Tusairfusudeglu
Tyiniln (power-ON) uazvaiTvusUsBgs

vnvusudfioglulnunlusunsuiadeasjusuda oun1sudady (Robot Initialization Routine) ¥11l# Servo
wAeuiidlelusunsuidsinuegiu aedesithedouinliuusiusud thefounsdomly Indunnsande-
Uavugus wazildnin “WARNING! - Robot moves on Initialization” “5¢¥1! - viugudidsadoud” win
servo IisumddiiiadouiluvareghlnawSomiueud uaziiolinssunmsaaaumoaiiu theifeunsi
aunetheties 1 47 x 2.63 §7 (2.54 Wy, x 6.68 . 919819 Avery Label #5160) wazdnalivuiy Ay
(LwRnuuyn vise fin vuviansenszuen)

WYN19A9AIUAN YUBUA Robot Controller Mount — N3351N15AAUNARY aMnsaldnfauazuoudiu ¢
AIUANUEURA (Robot Controller) laminnssunisataauinliaiuisadifisvsensafiudiniuauyueud
(Robot Controller) vasiula fintiuazliilasuanutisvioatiuauuiiismeannssunsniaauny

gunsaliauasessil¥arunuviusud (Robot Controller Android Device) zfsnsuuuyiug lasdasiy
laflsfntiae (display Screen) gnduianiniagluauiuuds uazsusudsadu iesain Sudiudialnsia (gu
LUALADY NolmasuaziAUA servo aandl Wuwed uazanslw) lu anunsadesiuvusudlsmnifanisvu
usEninvuguAlusenInununIsudely

WUBIR: FRAIUANYUBUS (Robot Controller) Usznausne Ing built-in wireless Alddsansiu gunsaliou
nse8s (Android Device) Tuanniifuiadou (Driver Station) famuaswusus (Robot Controller) lainasgnifs

mglanenseanauiinnvIvtenadyy1aInganmAIuANuEUs (Robot Controller)
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NSUARYINELAYTIM Team Number Display - UgUAZADILAAIINEIAUTN (RN IZALaY 19U “12347) uu

witutine 2 s fsil
a. Hindu n3sunns wazkUIENIA AEdesENnsasyuivusudlaegshslnegIINIeEYiy
b. vanelaviinazdesgnusaiiuetafosanassilinssiruvesiusud (efu 180 asm)
c. fhiavazdesgeediaton 2.5 17 (6.35 au.) wasdiddniuaiumas
d. mnelaviinazdosudausmeaznuiensuteduld fegresianiudauss Ae 1) usiudiaviidauy
weunanain wnuld wSeunulaneg a1 vse 2) ﬁaLa%ﬁgnﬁmﬁmmﬁn Ink jet WSonilnialwasuu
WHUNTEAHUAZIATE AN

Uneszyrjusudnusiing Alliance Marker - viugudagdaslssnaumeaunsnivesdiu (Team Supplies) wag
hessyrusudiusing (Alliance marker) vudutsvowusuiisaosiuiield anmnsnseyldimusuddile
\Dunuoudiusinsiidmualiliudas i Thessyrusudiusiing (Alliance marker) azdaagnAnuusiuing
vosmusus dedoadusnuietufusmuiifamneauiis
Tavazdeailszorving 3 faanvneiay nssunsvedesuesfiuiiossyvusudiusing (Alliance marker) lu
FEMINMSUA ey
a. Ungszyvueuiusiing (Alliance marker) @u3 %é’auﬂugﬂﬁm%uﬁum YA 2.5 1 x 2.5 47
(6.35 . X 6.35 wa) +/- 0.25 11 (0.64 w11.) b. theszyusudiiusiing (Aliance marker) 13u
sefpnlugurnandgduvwindueiiu
b. AUENAN 2.5 12 (6.35 W) +/- 0.25 12 (0.64 wa1)
c. thessyrusudiusiing (Alliance marken) Vdasazdosanunsniseantd iolfannsoady dhe
senInmsuaula
d. theszyiusuditusing (Alliance marker) avdesiinnuudsusmofiaznumusionisudsduls doehs
yosTaniiudauss Ao 1) wuutheseyjususdiusiing (Alliance marker template) fifiusisenanuazani
\un viseRnaguuusunatain wiull vieunulang va
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)

WwawsHalveIngdiivelvinssunisaIAauINansasEUug udLAziuguAusinseg19d18Ae Tournament
director azldidnnTousaiusiingbiuds wuuukuiieveawsaziiy svegluiuledues FIRST Tech Challenge
wIa13agAssU Template 1

Alliance Marker Template

Teams can use this
template to print
Alliance Markers to
the correct size.
These can be
laminated and
attached to the robot
using Velcro, dual
lock, etc. Make sure
they can withstand
gameplay and follow
the rules outlined in
Game Manual Part
1, Rule <RG06>.

MF'RST FOR INSPIRATION & RECOGNITION OF SCIENCE & TECHNOLOGY
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undandeunayynliiniga Allowed Energy Sources - wasuildlagyiugus FIRST Tech Challenge

(undaufignauliluthadudunisusedu) avananundadea fil
a. wasudidnvselindainuunimeiiniunsiuses
b. nsiasuuUasiumisvesguinaausslifunisuesiugus (Robot center of Gravity)
¢ wisnfundsnuanmadsusuresiudiususus wiasfiuasdosssinsyTinssunaln aimde
Fudrwdu 4 Atnqundariluusud nnnavdsusUrestudurietaniioade:

n1sUdasTudIuiueud Launching Robot Parts - Judiurewiusudliaunsavitnisuassdaies 1 (gu L
asaadeudenvusudlameiites) wilduignidesazdinsined fuivueud feaeiden 1w g
Wen visewweniala

n15Uaae Game Scoring Elements - viugudanunsayaey Scoring element tuluaineld viuus i1azgn
szylilungamzveany udazfivazdosassing (elements) ssanusiifivaeifieliils azuuu nsUdey
g (elements) shgeuiiisnnifuluenayiliiAnsussesofiudulaznssunis Maauia vnnssunsdl
AuEnivusudifddesing (Scoring elements) shgaraniafiun 1iuly siusudazdesgnasiaasudn
as nifujususasiosdosng (scoring element) lulu ermalnefiszormalsiifiu 16 Wn (4.88 1) uasd
seaumuaslaiiu 5 We (1.52 3.)
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ngLNeINUTIUEIUATDINALAL IaAVLEUA

Jaaeyynlviiunld Allowed Materials - usingfinauisainJanlaniunszuun1susenIu NTEUIUNT

wUsguanldasnsiueud Tananaunsavn@elaainiuaAselull 1w McMaster-Carr, Home Depots, Grainger,
AndyMark, TETRIX/PITSCO, MATRIX/Modern Robotics, REV Robotics, “18%

fegnavesianiilinunszuaunsussy Ao
uwuull Sheet goods
. %uﬁauiamﬁé’aizilﬁ%’umsﬁugﬂ Extruded shapes
o Tavz wanafn Ll 819 989
.« wiman
FetnawesTanTiHunTEUILNUUTIY
«  AZLNIWINLG Perforated sheet kay Diamond plate
. Fudwiiunszuaunisdntugy Injection molded
. Fudw 3D printed
. eeada awanse iBen 1dule w89
«  awauSannalla WU auSane (Compression) @U39fa (extension) aU3s
fin (torsion) @819 Surgical tubing “1a

FudaudnFagy Commercial O The-Shelf Parts - wiazfiuanunsnlddudaunalndnsagd (Commercial Off-
The-Shelf) fiflornBasziiien (single degree of freedom) dwsun15uYedu FIRST Tech Challenge Fuguil
flesmdaszinien 14 input ien (Single input) Liteadns output 1ea (Single output) Frogselliifodudan
fiflosndasziien (single degree of freedom)

. dulniuuudide (Linear Actuaton): Fadulihiifinisvhauuuuirdeuiiluuadunss

. ANTBN: MYUTOULNY

- n3zynifes Single Speed (Single Speed Gearbox): rotary input tAgd liin rotary output e
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\nunives FIRST Aewfleatuayuusasiulviosnuuuiadossudnalnuesmuieumuiiaziie daulsenoudign
ponuuuazgnadsneuud it udslununsusty gunsainalniidouuds Wy windunszans
(gripper) LLaﬂUc’JmQaam%aizLﬁm (Single degree of freedom) Taeagidunns Usenouuual “seazhos
Usenoutuesfioy azlildsuniseunelild udmieiossuidnasuil wideldan AndyMark, TleRunner,
REV Robotics Built Kit %Qﬂayiywmiﬂ%wm%umuﬁ?ulﬁlé’m Hungla 9 dude Holonomic wheels ayg9

Tldla

Y ' L °o & = v N
FegevetududsagUNeanlilY Ao

« Linear Slide Kit

« Linear Actuator Kit

+ Single Speed (non-shifting) gearboxes

«  gn3en Pulley

« 019U UDINMIT Lazy Susan

.+ AzUinded Lead screws

A9E 19U BTN U IANBATENRANY I
«  ¥aUsznoU Gripper assemblies
+  ¥AUszla Ratcheting wrenches

Tandaulasuaziandiazu Modifying Materials and COTS Parts - Taauazdudiudniagun lasu
augalildorvaunsagndaudasld wu 191 dn 1 asulanlidEung

¥

Jupaun1sUsznauiilasunsayyn - n1slien NMsimenies n13UnN3 waznsangtudiuyn siladunis
Usenauiuguangnngvug

oA o A o & a & W v a X . .
darsnaedu - sunlild arsudeduduiagunnadaminarsuulilivanievwlouauiuuds Scoring

elements ¥3YUEUARIDY
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nguasmsldudiuuaziandiarnsatinuadiueud Robot Electrical Parts and Materials Rules
NsaseuazeNfusuAiiiatene ngwariuendetmuafieyaauaslieyge uiasiinagdes udladnle

IHasedldlniiuazgunsallnimuilssnundaivunun uiagiiudesdinw gilon1s Usenauyueus ves
FIRST Tech Challenge tiiaidudouuzihlunisadsuazifouderiueaudiisniny Jasase

#And1n-Un Main Power Switch - a3ndidn-Uaviusuddesauauszuuliiiianuelasldsuliuain
LUALADINANYBULUA WiazTiudasld TETRIX (part # W39129) MATRIX (part # 50-0030) %38 REV (REV-
31-1387) agalnogrviaiiofuaind Ia-Ua 1lesannduisivasadoiigndmivus azfiuuaznssunis
maaRrUnsusus

ﬂuL"TJm-ﬂm%ﬁﬁuauﬁﬁ]“é’ammwwLLviuiuﬁwmeﬁﬂiiumimﬂaummmaaLﬁi’hﬁma”uauﬁuﬁ thewes
Usdn- Uﬂawwuaumﬁ]vmm’mmﬂaﬂuﬂmﬂm Umawwuaum wazfndie “POWER BUTTON” “Uuujm Ua”
Uumwuaumﬂlﬂaﬂmﬂm Un wiolinssunsniraunsesdiulidniay ﬂfm sxdesfivunethation 167 x 2.63
$1 (2,56 3. X 6.68 w11, feehe T1e Avery Label # 5160) uay 'muuwummwumnuaum (ilafnuuyu
NIDUUNBNTINTZUBN)

Y- Unavdviueudazdondlivud Musudegemiie
Josiumnvueuduiuuas WngURmemiainanudenie

WWLUUALABT Battery Mount - LUALABIIEABIRADLAUMLEUAGIY AUnWN, Zip tie ise Naend uu
lawnduiagldvilvivunmesdudadurueuddidunseauuudilaenss wunme3azsegn Undesnnveuunay
vedeiiiiuaneuvan (Wu Wngy ielaenzy 1av)
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LUALABINENYBIYUBLA Robot Main Battery - Tilvasvususivianunazdeanianuuanoindn ves
sugust (12V) whiiu Sojusuindsiazeygaliiuunmeivaniinunisiusoadios 1 Juwinu oygelild
wunMBIEnva L il

a. TETRIX (W39057, formally 739023) 12V DC wUsAa3Lne

b. Modern Robotics/MATRIX (14-0014) 12V DC 6LUMILMOSULWA

c. REV Robotics (REV-31-1302) 12V DC Slim uumne3una

o I~ Ao o YN i
witagduunmesislianwaelndlfesiuinae og
VALY WAL URLADITILASUB Y INE19gN N1y
A A 1
ABNUIINGAUUY

v A

W1d Fuses - Tddduazdadligniiunfnnwsaiuasuiidiunanuuanesiimasiiganinuild wnuiden

a =

Wudazihliinnisdninsvseinduinauilssnundalavenly idwesiadazdeddi Auidwesunings
windnduagdesldsuidanihihdniimdiesninunldunu fdnigniuaeu aldlifissniufenrini uaz
Loy nlilddn3iGnsies (Breakers)

nslélnwasviusud Robot Power - msldluiwonjususiidormuadneazBondeluil
a. gunsallnifazsaslasulwainnesal (power ports) Ul REV Expansion Hub %38 REV Control Hub
pnifunuiseyly fell
. REV Expansion Hub uag REV Control Hub az#esldlnanuunneindnuesiueus
I REV SPARK Mini Motor Controllers az#asldluainuummeindnuesviugus
. Sensors %é’aqgm%maﬁ’u REV Expansion Hub #58 REV Control Hub
V. uwrdswasnulil <RE12>
V. ndesidle <RE13>
b. guUnsallouATOLRRAIUANYUEUSA (Robot Controller Android Device) fadldlnlannuumneslufwio
9INN15%¥153 REV Expansion Hub lieaygalildluihainansuen

AIATUANYUBUA Robot Controller - sy nlldiiatuauueudiiss 1 67 wagaiu1salasy REV
Expansion Hub 1¢i
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gunsniwaunsaes Android Devices - augwbvildaunsaleunsosdnsaluil

a. Motorola Moto G 2nd Generation

b. Motorola Moto G 3rd Generation

c. Motorola Moto G4 Play (4th Generation)/Motorola Moto G4 Play*

d. Motorola Moto G5

e. Motorola Moto G5 Plus

f. Motorola Moto E4 (1lawng USA versions Usenausig SKUs XT1765, XT1765PP, XT1766 uag
XT1767)

g. Motorola Moto E5 (XT1920)

h. Motorola Moto E5 Play (XT1921)

sathgunsaineunsesdedreduiiusnglutuldidu dauauviusud (Robot Controllers) wde aniil
Fuiadou (Driver Stations) gng dm3uliesduvesszuuyfifnisusunsesd (Android Operating System
versions) 7416 USD interface maaqﬂmaﬁuaumaaﬁ muquvjuau(ﬁ (Android Device Robot Controller USB
interface) efeadoudefiu REV Expansion Hub %38 USB hub LVi'l‘L?u

*Motorola Moto G4 Play 919279918 2 ULUU 7 Motorola Moto G Play (4th gen) %38 Motorola

Moto G& Play annsardenldinsdniiededlaedemilald og19lsAnia FIRST Tech Challenge wuwiil#de
Tnsdwiisu XT1607 we XT1609 iilasaniisaesiuuneiduilfluanizeinsn wazgn vaaauuiugd i
anunsnsesureNinITuas FIRST Tech Challenge snnusiaefiudelnsdwyiqu XT1601, XT1602, XT1603, w30
XT 1608 15udn anunsaldnsdwimanildsonsregnnguuns sgnalsfnmuenaityniiniuldidesain
InsAwrilisossugeniiuasegnuiuunuy

1UIUVBIRIAIUANTNAA Control Module Quantities - fpuAslugalsznaume
a. A REV Control Hub; %58
b. gUnInluaunTeEAYeNsiaiu REV Expansion Hub

NN “A” LAz “b” AIUUU @3N
c.  REV Expansion Hub (fillélsiiiu 1 6)
d.  REV SPAARK Mini Motor Controllers (gl
e. REV Servo Power Modules (A#afils)
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ﬁ’mwﬂm Motor tLag Servo (Motor and Servo Controllers) - é'hmuqu Motor iLag Servo ‘17" a1usaldle A
REV Expansion Hub, REV Control Hub, REV Servo Power Module, REV SPARK
Mini Motor Controller wag VEX Motor Controller 29

o

\3assud DC (DC Motors) - oy rlildiadossusd DC luvususdesiannitan 8 ¢ fseandonded
a. TETRIX 12V DC Motor
b. AndyMark Neve Rest series 12V DC Motors
c. Modern Robotics/MATRIX 12V DC Motors
d. REV Robotics HD Hex 12V DC Motor
e. REV Robotics Core Hex 12V DC Motor

liaygelildiadaseud DC ueniniionnil

Servos - au MLy servos geaalaliiiu 12 63 servo ApeTRISURUMIAIUAN servo kA servo FxABIN
muquaﬂﬁfﬂV\lﬁwm REV Expansion Hub, REV Control Hub, 138 REV Servo Power

Module 3 servo o1 dunuumumieuUUnSs uignirinegil 6V viietesndn uazseslany Weuste servo 3
@18 (three-wire servo connector) 1A3B38UA VEX EDR 393 fiadnfiu servo Fsazgnltiliudadousioru VEX
Motor Controller 29 wag REV Servo Power Modute—aqiymalﬁ REV Servo Power Module fin3aseus VEX
EDR 393 l¢ioeine snniignlsiiiu 2 i

s Sensors - Wuwodasdesideruuadsil

Fuwesiindnanlssnula 9 awnsadeusefiu REV Expansion Hub %38 REV Control Hub

Fuwesiindnanlssaule g anunsadeusieriu Logic Level Converter uag/w3a I Sensor Adapter

Cable n¥o# <RE14.kk drwFusgaziduaiAsadunisld Logic Level Converter wag JC Sensor

Adapter Cable

c. Passive electronics w3e gunsallwiliianunsavirnuldlaglidessingzualin arunsaiiluldde
Uszanuduesldmuiilsanundaiugesuuzi

d. eugmlild Voltage sensors w3 \iuwasnsiainussiulnilald wenainitaglduu output port ves
Lﬂ%‘aﬂmU@u motor %38 servo

o v

e. oy mbild Current sensors 5o Wuwasianszuald uenaininazlduu output port v89 LATBY
AIUAYN motor %38 servo

b

auanlilda9as I’c multiplexers wagdosgniousouaglasuluunaindiiion I°c uu REV Expansion
Hub %38 REV Control Hub Lvintiu
. aunnlly Voltage sensors Waz/#38 current sensors WOLIBUADIENINUUALADIUNALAY REV

Expansion Hub %38 REV Control Hub
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unaanase1ulv Light Sources - angmiﬁ’l%lw’t%’m (Functional tight) wag/%3e IWUs¥aU (Decorative
light) (521814 LEDs) Augonmnunsadl

a. lieyywlildlniidesnss 1wy Inlawes vie lrinszan snviulfidudumesuonssessing 2 nsves
REV Robotics (REV-31-1505) (REV Robotics 2m Distance sensor)
b eygalilduvdmdssniluiignauaulag port fises¥u REV Expansion Hub 138 REV Control Hub
. uvdmdanuld (Light-source) fildunsduses de
l LL‘UG]LG]@‘%LLWﬂ‘ﬁla@:ﬂﬂEIIULLUUﬁWL%%gU (Internal battery pack) %138 battery holder
. REV Expansion Hub %38 REV Control Hub Motor-Control ports, spare XT30 ports, 5V
auxiliary power ports Wag 12C sensor ports

msfesliiifuas flash georavilliiAnernsdn Gedrundvesnisinernsdnie sewing 3 uay
30 13509 (Lasurlavdeiuni) Faazunndnsmundazyana AuUnATam doulmieninuduings 60
F3nd wiauiidausoulmseauitiosnd 3 Bsndiodld Uni fedulunisldwvemjusudasdos
Ailaienadifidrsmnsudeiuiiimnuseulsio audvesliinaviedessinaiuly

wiazfiufiidondnalilanedes (flashing lights) agapaidladnlnazarusagnlanie 1Ua (ld
n3EN3u) n3sunImsudsiuaansaldnafidaiteveliudas fiuusundlviitelils suniudidrsiunis
wistunuduifiarmseulmseuaslinsendu

wiazfiuanansaldll LED welidaausing 4 Taglilwnseniulinnuiivszanm 1 B3nd viietes
1 (eianansodfivanuiinnninduniios 1 a) degradu

. usarfiuanunsalidyaasuln LED wislimsuinléviinisdu scoring elements wén

nN&o43Ale Video Cameras
a. aygalvldgunsaliifindestiufinidlonelui Wy GoPro niefllndiAes iileldgudsauns udsdu
wazlusgninanistuiinialeasaeslnssuu wifi 138 Bluetooth vusigunsal
b. ey wilildndes UVC Compatible Cameras dvdunisiafiisafunsueaiiuiiunonfiames ndos
UVC Compatible Cameras az#faagnidessialagnssifu REV Control Hub v3or1u USB hub
\Jouseiugunsalusunsessmuauvueus (Android Device Robot Controller) H OTG adapter

NSRUAIBRUEUA - N1SAUAEveMuEUATIvedin Al
a. sy wlnldaunsallesiulunszyn USB Meuserivany USB

b. sy wlildileslsildn (gnle) vuanelvuazasedala page | 18
age
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C.

j.

813l%a1e Micro Mini USB to OTG (On-The-Go) #3aa1e Mini USB $3ufiugu USB uazevualines
OTG Micro \lewdausia Robot Controller Android Device ffu Robot electronics [sans1uin OTG
Micro Adapter anaadnfusiu USB qunsaimdrilanaifieusiofiu Robot electronics #eiisaluil
i wesndunm USB Tusiawas REV Expansion Hub %38 REV Control Hub #5e
i. U USB idlewsaiumesndumnm USB lufwes REV Expansion Hub v3e REV Control
Hub ynldguduindeuasdesiandsnmuainedidlnogiamils
i yauummel USB Bandludvide
i, wesmangliasu 5V uu REV Expansion Hub %38 REV Control Hub
vouuzlifld Anderson Powerpole waziaideusouuuiuriouuudousefindefudmsu nsse
aglwidrfuueud wugihlildfuennsnssnemdsmuamngauiioan mnuednves
gl SadeusouasiuennsnszneiamnasldsunsiuauIuegns sy
pvfimaasudarediinis (udadenfinuummeitareiniesanumned) #e Anderson
Powerpole visatasofidniule
agliluazansmueumoine fiedtsiadfaenndosiulngliaimsiudmivasuin @unsd v1nd
Fronaviedifiiiuau) uazanglau / vhll @Edvdediiu)
augalilinandaginisdnnisangliuazanaiadannussinn (Quaneduiusaavasln Yasndy
18°)
syaalilitagauiuaannuszianilleliifietesfuameliiividedamomurumoinesiu uewnos (9u
widlwihnsnedivesanudou Wudu)
amglinmimuguuewedimesladuldnneiuasiudouseeavensmudluyauimie COTS lévield
fosteluil
i.  Power wires are 18 AWG or larger.
i, aemuauuawesTeluil;
i 22 AWG viselngnindusuueineas TETRIX Max 12V DC wagusinos REV Robotics
Core Hex (REV-41-1300) 12V DC
i, 18 AWG viaelngjnidmiutewmes DC 12V 8u 9 sanun
ii. @ PWM (waslha) dvuin 22 AWG viielngnin [v. @ewuesamistauiaviniumnselngni
GREIRIIIM

WHRTTILALADILENILBNENSEUTUNTITUINTINAIN Tngwny
&8 multi-conductor cables Tuseninan1snsiaaeuiueus

fuassziuandn - fudasseiuasinilfidenseduveny REV viiedumuny REV fulduiwes 12C 4
WAl 5V ifelduwesidviafivihiulstu 5v eyaelildmulasseiu asdnmilsisegunsal
12C wazshudasssduaninvilsinsefueesnavia fulasseduasinmsiandsnuain REV
Expansion Hub %38 REV Control Hub Wiy
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k. wusibisemefussuumunudniulaswesiusudsgliiuazeygnlildmesnasfunlasuns

$us9997n FIRST Sandnludandivduvintu aensmiduuy Resistive whiiuillésy mseysfRlildny
Aoae¥aanons1ad Resistive vasviusud REV (REV- 31-1269) fiufill gunsaididnmsefindfisidase
WUU Powerpole 81al% REV Robotics Anderson Powerpole to XT30 Adapter (REV-31-1385)
52U REV Robotics Resistive Grounding Strap ey Wldaensnduioszuainesou |
dmsuneasiBoniuinietunsiasameiangd visesuamesiusngdiionsifuaeves

Robot

nsUsuasugunsaldianusaiing - enalinmsusulasugunsallniiuazBidnnsedndilasuns Suses
wislildnulauinau Mudaudasniglunisludnuwugle o flnasenuvasnse

fagaveIn1sankUainayanvily

AN Wie aanuene

mefignLTeusiovE eIy
meﬂmx‘lﬁumuaLﬁ@%ﬁgﬂﬁﬁiﬁgu Shortening motor shafts
Gearbox Waz/vi3e \Aesiigniuasy

fegvasnisiauUadilioygyn

Msunuil H-Bridge Tushaunuueines

Rewinding motor
Msdguihdmneihdndmgeninilssauiiun
nsvdlidy

nMsdgudndseneunigluves Servo Lﬁawﬁlaummmimu
494 Servo \lglvivumaeniian videmsundy
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£

Fadrnavadanliunaey - usasfiudesdnmaniduindeuvemueuasfsuiinudediin aalull
a. aniidundousaslsznaumy

v
a

gunsaluaunsoss 1 u
OTG Cable 1 3u

V.

Vi.

USB hub lifu 1 3u

COTS USB wummeameuen ldiiu 1 u
ke Ty 2 Fu

dnszneule 9 MiBagunsalfiseylitrsdu

]

b. Bumesiny USB vasgunsal Driver Station Android anunsaweusiafiu:

anewda Mini USB 1y OTG (On-The-Go) viseanesiuilideusieiu USB Hub %3
LNAULNAATLS (1) Fane USB warawaunas OTG Micro

c. ey wlilduunneinieuan COTS USB Lesunilsnauiitiouseiudu USB wewy1sagunsal Android
d. nuunanlasueynmintukandeganuans asnsaldsauiule

Logitech F310 gamepad (E’i’m‘ﬁ # 940-00010)

Xbox 360 Controller @150 Windows (g1 # 52A-00004)

Sony DualShock 4 Wireless Controller @1115U PS4 (ASIN # BO1LWVX2RG) fivieululyun
Tanewiiiu (e @euseruans USB 2.0 Type A fis Type B Micro ﬁﬂmqﬁgﬁ)

Etpark Wired Controller @1%5u PS4 (ASIN # BO7NYVKIBT) #tiavivan3uted Driver
Station Fesanunsadndsuazuesiiuldlaadnidinnaauy

e. YNDLANINALUUSUNAYD Driver Station $o9anu1saNDakazLaaiulalagd 1t Nnnaw

PPN

nuregdAny: an1iduindeu (Driver Station) Wugunsallsaneniinglaneluda luseninanis wisduly

]
a

Asuatsaniduimelanevieandu q Hasalanunsenadudayanaingann Driver Station 14

gUnsalBidnnseiindiiuiy - luaumwmiﬂ%aﬂﬂsmal,anwiauﬂawiulmuﬂ*ﬁﬂaLawwviuﬂgﬂau 'mnu

X

swEJmsaUﬂimaLam/]iauﬂamqmwlulmuaumm 1§un uesa Arduino, Raspberry Pi, a8 waz193sil

AAUALDY
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neNAITUEUA

Fogunsal- uiaziiusios "fade’ Robot Controller wiaumaneiauiiu FIRST Tech Challenge 8814 iunams
Wwar RC (WU “1236-RC”) uravfiudes "sede” anrillasiieidiemneaviined oy nanisuas DS Wy
1234-DS) fluifl Driver Station %38 Robot Controller gunsal Android snnniwilaedessfesisiogunsal
wanigenIneauTiun g SR s e TuTefisnus it udu de TA" (fogrady "1234-A-RC", "1234-B-
RC”)

wiaadlonsifeulusunsuiiuuzii uusililiniesloneluifly FIRST Tech Challenge

a. peafleniswaun FTC Blocks - n3esfiensdeulusunsuwuunndldudendsleasiing Robot
Controller

b. n3esien1sfeulusunsy FTC OnBot Java — dnMMIndesun siauIwuuswuurenuillaading
AAUANYUEUA

c. Android Studio - #NTMLIRRBNNMIRAUILUUYTUINITHUUTBAIY
Java Native Interface (UNI) iag Android Native Development Kit (NDK) - #isigunsasan lausis
TantuiinasluteUvesnulagldnsausiu NI wag Android NDK

¢ o ¢ ¢l ] 1 ¢ . s O
1I95TUVRLTTUULINALITNaYYIA - M3 esialuiluantsnen1sgunsal Android LIBsTuTUg VD
seuUUfURnsuaznestuiisuwstug uasiostugondwis FTC Tugifoyynsiegunsal

nsdwi Android
1985%9U Android LD VUYDNALIS

aunsal y ¢ g s

! YU FTC vum
Motorola Moto G 2nd Generation 6.0 (Marshmallow)
Motorola Moto G 3rd Generation 6.0 (Marshmallow)
Motorola Moto G4 Play (4th Generation) / 7.0 (Nougat)
Motorola Moto G4 Play (See <RE06> for details
Motorola Moto G5 7.0 (Nougat)

Ultimate Goal 6.0

Motorola Moto G5 Plus 7.0 (Nougat)

Motorola Moto E4 (USA versions only, includes | 7.0 (Nougat)
SKUs XT1765, XT1765PP, XT1766, and XT1767)
Motorola Moto E5 (XT1920) 7.0 (Nougat)
Motorola Moto E5 Play (XT1921) 7.0 (Nougat)
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Jodfey: ng <RS02> w3 RS03 Lifnuali Teams dUinsalugenduisiiesd ua'wqm Jnududedl
mssuinsafidndu (Wsgnalag FIRST) Adelile FIRST seyindinisudlusenduwasfiddnydadonihunlilag
Teams MN9zABIRARINITBUNIANBULIAMYITY woNIINTraNALISIasTuudTlasuaymInlunis

wiadupgradunenis nssuinsaderuaglasunisdeansluguuuusieluil

® i1 Team Blast - M3dunsafisnlunasmneaniesduazgnudsluda Teams vu Team
Blast sazuansiufiseavinsduinsandndusioe

[

e aaulayl - %anmemLUwﬂugjw guansaglunimingnanalulagvensnseuiuiunni
ardewhmssuinsawedusis iy

® o - wouALI3 ﬁ°1Lﬂuﬁaaﬁ§jmzLLamag”lwﬁWWa%’umﬂIuIa'Qw%aﬁuﬁﬁﬁmzﬁmﬁwms

Fudu

& al

FMANTATBNALITN

wawandnsuduFenmMadeulusunsunmuailegludsdn http/www.firstinspires.org/node/5181

REV Hubs
aunsal oS Tus asduganduag FTC tusn
REV Control Hub O/S Version 1.1.1 UnltimateGoal 6.0
REV Expansion Hub Firmware version 1.8.2

newe) : geniuds REC PC Hub interface THiiedasailsuuasuarseuuufjUinisasly REV Hubs vang
wuestulumAe 1.2.0

n1saduueudsEndItensUdesdase (Enludf) waznsdsdulaedlfdul (muay) - Aufiaindnee Tdau
vusudvesnulugisiiludaszazdoswansliiiulussninmsasieaeunirauinaniidlasies azadudn
AuANvuguATEIaluednlulRuaslveinIuaumeAudy

waU Robot Controller - gUnsa! Android 984 Robot Controller (§11%) fieail “FTC Robot Controller” R
Juseundiadusudud w3y REV Expansion Hub waw Robot Controller azdias lilasunisiadsuugunsal
Android 984 Driver Station

waw Driver Station - fiufasfnsawan “FTC Driver Station” eg1udun1anisaslugunsal Android 289
Driver Station uazlduantiiieaiuAuviugudvemInulusenitensuiesdy nuneaostuvewoniwls
Driver Station fa4msaiunuELauLI035duaeay Robot Controller Aaliifingisian Driver Station Ul

q‘dmaﬁ Android ¥89 Robot Controller
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msﬁ%\aﬁﬁzuuﬂﬁﬁﬁmsqﬂnszﬁ Android uag REV Control Hub - ffaAunuusudLazdosiaan Driver
Station 1Ju

a) foslalnumaiosdu A4lléTu Teams 714 REV Control Hub)

b) fesaugys

o aeula Wi-Fi

d) sWaru REV Control Hub §iasunnsnsainaduduainlssauaes “swanu

nsUuAeugeanduag -
a) ulilesuoyaeliusuiasunen FIRST Tech Challenge Driver Station luguuuula 4
b) uazdesld FIRST Robot Controller SDK uazlail#¥ueygrnlvauiudsunioudludiuves SOK 1
wanedulng, AAR wuuluwns

=

yaUszasrvenglfeiield Teams aatilnan SDK nostuagralunienisain FIRST wasviinis
whilvieiinldniinasatu ldoygyralild FIRST SDK egrudunienisiivsulassadisluaiin
AINTTUTOUNAU VTDRALUAS

n158881584 Driver Station - ey rl#ldn1530a1558mins Robot uaw Driver Station HuusUnALATY
Robot Controller uag Driver Station it

n158e@13581319 Robot Controller uag Driver Station gn d1da inalnfilsifinisufuidasuil damlaeg
goNduIS FIRST Tech Challenge (FTC) agnatfunienis@susznausag FTC Software Development Kit
(SDK) aga.lunenisuay FTC Robot Controller wazlasties FTC wouannd iu Wildsueugnlian3udes
Flevizeteyadu 4 Inglivendwrivosyanaiianamievendnas FTC nestudinulas fuamnsaldnudnumuy
nsdsdeyanidlnadilifinisuiuiasuiiunieuduronduas FTC iilad1eloudoyatfisiinsening Robot
Controller waw Driver Station wawswasAinsaly drawthlneuanlnsdwidldueyiifuasliannsolalfnu
I¢agldsumssnifuandodaiail

Tusgn319n15u999u Robot Controller wasfinuag Driver Station vesiulilasusyqnlideuse wuulsane
fugunsaldu o wenimileaniuuaziu
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N150n Team Code : SUAUSZINNNGNULAN)

Team Code Aafiavsausydfislunisutadiu FTC Thailand Uszneulusne 1au 4 ndndiléisu a1
Finmsudedy iileliihunoanuuy a¥1s Team Code o9 udthunding
1. fvjugud
2. 2. Engineering Notebook

3. Un
Y

Tunaennisuiadunniu lieygwliviinisadu Team Code v3ot1 Team Code 20n31N617 Yugwd

LR
VA7)
Y Y o

VRINAIUNIATIIFR U UBUALT Vielladdonivunluniseeniuukashin Team Code sl

n13AnfIaY Team Code Uszdnviueus
1. Team Code \Juave1s18nuviniu
2. muderimuniudslivailunisfinauusedndin Team Code Ta9vusus

AN3uARa Team Code i Engineering Notebook
1. Team Code Whuavensrdnwitu 2
2. ﬂmﬁ‘vﬁaL?ziauuﬁmﬁﬁymuumawamﬁwﬂ Engineering Notebook
3. gudaause font bold wazauna fontaas 30 Fuld

N1TkANS Team Code ﬁy‘m

Team Code tHutaversdnuiniu

2. fasivdedeuiiiusutasumntnym

3. annsasuriniu svegliteundt 5 wns
4. fanulivanesninseninanisutady

—_
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N13A3ITURULUA

A95U"Y

vouuslifiuinsns sz Asu i sauestewiNIsuTIty NsrTRaeumand astely
fulalduftRnunguasdotsdures Robot vun "518n150599H0URUELFLAZNNS ATIRdEUNIAAUIL
s dunnamseglunianuin B uaz C

NSANFULAZLNIINIS IA5198

NANNTSTUNNSNAITAUNNS IRRZLULNAZI19TA
® [ngineering Notebook
® YanuuALarUBULINUeY Engineering Portfolio
® NIARNAUNAIU

® LN9inN1sAs1eIa

wingfudodlddnuaudalusluniseaniuu @319 wazeulusunsy AmuANUEER sudeunuvmtilunisd
AUV TNAGDANITYINNUNTUIITUTT LI

N55UNN5ALIRS1TaRUNEN “Gracious Professionalism”  Aan15viausiuiuegafiused@nsaim fn1svinau
Wudtuiansn@aiusaz iy Ianufnas19asse wazau1saas1suinnssule 5708 nseuiunIsmIaddINgsy 99
M4 FIRST Tech Challenge 9glvirnuugiiniannnssunisiiveazladnluusulse Fawsasiinaglasuuazinluuile

Wauuveswmuesdsluduiienarsaunsaqlian http//www firstinspires.org/node/5226

Engineering Notebook

Engineering Notebook

Zesndusgramislumsudsiufanszuiunsaumumdndang waznsedsuiauaunisuteululdas
wld e

o dgudgym

® N3TIUTIUTEYA

®  N13TTANLUINITUAT I
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®  N159INLUUANNANTIVLDA

®  N1SPBNLUUITEAUVBITEUU

® N1INAEDU

ANSNARNAU

AsduaSULasUT SV AUNUS

quUsTUUN LY

NTTINENUITU

® msingansnsa

ARDATUNTEUIUNITATIUALNTOBNLUUY UL Uiagiindzdoudouiinfnuasnisinaunuguassatym uag
danlaiSous Auvdntazgnideutuiinlily Engineering Notebook @sagipasutuiinAsus Kick off (15u) aufis
QRETSING

Engineering Notebook Husiaglsiidudedefuunfiudiuddalunisvia Engineering Portfolio

nssunsoIRRnLisaRatufinnisimnst hevsrharadiluluduneu msmususazmseonuuurany
vosiiu Seanduiindandumiloufiivienasvesiiuiader niseenuuurueus n1saunuMsass guasse
N15UFUU e N133ANTTIUYTEIM UagnIslavadaNs1 TNy UYBITIY Tunnsudedui Engineering Notebook
ausaduiinuaugsia uazidmanglunisingyuyuvesi

Engineering Notebook fiasinlusinnasslunisudstuunasddu

JUlUUvaY Engineering Notebook
wiasuausaantufinnIsviuldwuvansiieey wislenansdiannseting

e Hianvnselnd wsaziinaunsaldlusunsumeNiamesuleas1e Engineering Notebook.

® meilalyu uinsiiuaunsaldeunaiy uddesaunudasenesudamnuti
wluNszUIuNMSAndu wiaziiuseadduatuiiulilinen

J8n1iun Engineering Notebook
Team number (@VU5E1911) ADIWERINUA
sunn Deiutiy azldlasunismnsaa

1aYUsEANY AogudnsiunATUEN VBe
Engineering Notebook tudavsfu
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ANLUZUN Engineering Notebook

o uuzthlvliuauagy 1wy asssesUnvih wielinsuin deyaeslsgegasdiulvu viientilvy
wietaglinssunisvindeya Mdesnsfeadiunisdndusieda lisinsaau

1%
v

® Fngineering Notebook ﬁaqﬁ%’agamu

a.  NIBUIUNTOONUVUYUBUA n3sun1sAnduazidayaan Engineering
2 = = a ¥ ! ]
b. deyavefiusiunananITIingans1TuYu Notebook snUszneuntsinudoya usi
= =2 a
C. MTVNUNUTOITINTITUNLGITD UHUNTIAN | gqdundn Notebook A Engineering
VU UNUNAYNG UHURRIWN Portfolio

29819 Engineering Notebook
anunsaaunulaann FIRST website Faanusaurlugiudegaldinnssuniszgeslstng

Engineering Portfolio
Engineering Portfolio Aaazls
ﬁau%aqﬂﬁ%’mﬁ]u%ﬂ Engineering Notebook
Engineering Notebook wilawuiluienasvuefiufin1sssywhun1sooniuy waghiun1s9iaunanaulkugsng
Engineering Portfolio aziitaya n1sWmunau nsusuusunly auassa {jfym?ﬁﬁlﬁl,%'aui NISLAAIAILAR
YIATNAAEANISENYININNTE5 AUFnNsuTet Engineering Portfolio wisloufuiduenansiisnldlunis
alAT91u (Resume)

3UuUU Engineering Portfolio
wiazfinaunsadenddlugluuuaneiie visenarsdidnnsedndanunsadaduguuuulnaiiuesiauduilulyle

Wy PDF) hazfasUSudaanin

Jan1mua Engineering Portfolio

® usawiiudeses Engineering Portfolio XA HE LR RN LR VIR KRR
o  Jununtdesliiy 15 win Engineering Portfolio wazluunuiindesd
o avUszifiudesuandlitniau nssiuULYeIUn nsseylvidaiau

ntwes Portfolios wnlaidl nssun1sazlingaa
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VBLLUSUN

o Fouieiaviinsnuuuvesamtn
® Engineering Portfolio AasUszneulusme
a. MIATUNTEUIUNTBRNLUUTLEUA
b. ajuswaziduavesiuuaziansudyLvY
. aTUuNUNUlAYTIN UNUNAYNS UNUITRILINY UNUTIAIVTBUNUTRILIYINYEN15YINNY

571978

Januualuudazsieia

TTAAUNTATIUS o Lsinziludipads Engineering Portfolio waglu Portfolio asfesey

Yumnala (Inspiring Award) ToyaNgINUNITOBNWUUYUEUA ?JE]ﬂ,JaLﬂEJ’Jﬂ‘U‘VliJLLayﬂ'l'i'JNLLNu\i’]u
vpa9in T Portfolio aumaqumiamuuumiml,auawmmmwwLau
warATUSIU 9109 AI9%E Engineering Notebook el Ae s
ﬂiimmﬂamumiﬂﬂwwauaL‘wuLmumvmaauuauuswa%aawﬁiu
Portfolio

T19Tamun1sAn ® Engineering Portfolio éfaqﬁL‘f’jammﬁmﬂsiumwﬁﬂmsmamsﬁm

(Think Award) AUIAANFNERNS LAYNAID NS IIRANANIAFERNS N1588NLUUTIM

Tusduuuveansasunmsu

) . . Y Ao Ao oA A )
® Engineering Portfolio fiasdifiagandnanin Audanutilaly
N3EUIUNTNIIMNTIUAENT TIdshegrcunFeunlaieu;

e Portfolio asfesreliinssunisussiivlaluidomiuanslu
Engineering Notebook
sULUY Portfolio faailadneuasinisdansguuuuiigndes Faiau
Portfolio feafinsenadiauszaunsaliildiFeuduasunaguvesnisaing
Yugus

® Portfolio fesaguuniBeuiilsinnnsthusuaugyusy Inesenusa
w"LwaaﬂuﬂuiULmum'mwumau

® Portfolio maaumsivmmmLetjmﬂmmwsasﬁwmﬂiﬂwﬂumu’m
agals LLauaulﬁﬂaa\‘ﬂ,mmlmLiauimﬂmu‘um

Portfolio GlENﬂJUVIEﬁ‘U‘UENLLB\Iu\‘i’IWU@WIEJIﬂEJi’JN

Portfolio fipsitayaiigiuwruaulumstmuinyen1s9uYes
aunTnludiy

e Portfolio vzsiadlssuniseenuwuumumannisilumnung
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s197an5u 50U le 9
(Connect Award)

uRazuFoas Engineering Portfolio

Portfolio Aaelin1seunuuvasinkazdmungvafinluniswaun
Finwrvesandn suddunoufianinlugenudisalumstanini
e MeogreveInIinuIeIzinaualuzuves Timeline,
nsthlugnszuiunsmadneramans Ienssuemans adlnAansvse
NM3IAMENgRINISHNBUTY

Portfolio AesiinmsaguisnisFeudmmilwidldangiBermauas
Fuuzihilldnaennsvinnuugiianugivaiu Sseraagiingue
Auuz1i191n First’s Mentor Matching Site 161

S19an5as 1 uInNg Y
(Collins Aerospace
Innovate Award)

uAaYINAZFOYds Engineering Portfolio
1w Engineering Portfolio é’aﬂﬁmiizqﬁqLﬁammﬁmﬂﬁmmam%ﬁ
Paelunisdndulasonuuunisuidem

Portfolio avfasasesmuesnieeniiuvesnssunisiunisvegdeya

U

1w Engineering Notebook

F19INIAIVANATUAYY
1ng Arm, Inc.

(Control Award,
sponsored by Arm. Inc.)

uiazfiuaziesds Engineering Portfolio eazfioeiiiiforniluans
asrUsznavlumsaiuAy
wiazTiuanunsodeUszniaseTatluenansuendazuandliiiius
BnsmvaNiueud lneiinnuedlaiiu 2 vt

s197aN5aREsUANAala
(Motivate Award)

ufazyiuFDIds Engineering Portfolio

u Portfolio agAelin1sdanisununuszymanglusunnuas
Funoulugiimnedisesnsesaunduendnuaivesiiu maszay
v Wmsnglunsainsanasiunsesiin timelines nnsthee
M3RUKAYNISUTNSHIAY

=

fugsaavhuihidunidouymves First Tech

v
a k4 a

fiuazfiosausotuariaundnusasaudunuimiiszmlugaud s

= 1

Yp97iuagals

397aN1599NILUY
(Design Award)

iufosa Portfolio $3uAeFIBE190U CAD UaETIEALALN

Portfolio avfpsainemuesnieeniiuvanssunistunisvegdeya

Y

1w Engineering Notebook
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a. WALy 9EIN159RANS 1 IAFUNEINUNTIUNIT AR 2 AUNSBUINAINTY

oAy ° o ¢ = & o
b. uABENNABIL Robot aABuaNNTY FeaziUulonans upasudedEinnsulauenis
a Y @ =2 | 3 '
ngalunisuandliiuiianisesnuuuyiueud DONUUULAZAIHALVLEUAT
c. mydunwaiazldinategntey 10 undl Huasa ey
' a 9 ¢ 1A @ :
Tusendng 5 uiiusnvesnsdunivel udasinazidudey

UauslingsunIs
e. w&@N 5 MRt iauey dnnsanufamnANgnsINNNTaN 5 Wi
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3. nsUseiiiu Engineering Portfolio aglifinmsindusetalasetaniannmsdunvaiifissegauien
wiazilludiuvesnisvayniauednuuznsvinny danssunsynauaglasuuuinsdadumnuinas

WwiiazfilazABawang Portfolio Wuunesun1sus Control award Tiuiflaiuulesun1sve feedbackan
nssuNsAnAuneuiazsuynsdunvel Sutuazgnadilaenssainddnn1snisinnig
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wiazfiuiesnlawuunisiideyadeundudenseniuuleuvedeya FaagliuilAvveuwsasiiy 1 au Aol i

A159N1TANEY

msdunwalzintuluiesenmamnnlagey lliiiEsssuniu Sudarfiuesldundsnaasanuiitieass
IpSuuseneuTuntwdenoufinnameiBou wiasfiumswssunsine daaufidunvelliseudeaiioaslsly
Ve Fausaziiumsluiafidunsainewnan 5 und

N15LAS8UAIVRINY
LHAEANAITEIUIIYALLDYAVBILAAL SN A bITALININAETNSUSERIUAULe Faailaa1unsante FIRST Tech

Y Y

Challenge World Championship Tournaments $153 Award Categories.
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Tusgwinamsdunuaideiiinazgnanndessls Aedsildizous wavUszaunisalfildsu Fefunuvesiivannse
nouniessusiieatiunsesnuuuueus Tudanuandinienlussninanisdunualiin msaznsiaaeuiu
Medndn Tagvesiudrfleielaluy waldvldarusanoumaiunisdunivalld \lesannnisutady FIRST
Tech Challenge WiufifiFouiduddny 1Wunsdealenmaliinzeuldnudssaunsaiuanlmiannissau
AN

51993 Video uazailalun1slvisneda Compass and Promote Awards

nsadasTetadl avunndeiulluuses? metailildflilunnnsusedu Widafusssumaudstuindviell
Flovzderzdomandliiuds aarlunisdnnisudadu FIRST Tech Challenge usazfiuansnsaasinlols us
Falovzlilldsunsinduegradumanis ditulmiesnndsamnsndund email info.ftcthalland@pre.acth
el@iite “Promote Award Video”

® 7lanpIagnat 1 dUAnauNITLaIeTuU
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9
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a a a
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danazneuliuniuniezuuugegaluninsalunis -
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a
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3. Connect Award

finadeuTeeszvinagusy FIRST uag AnavaInvanevasianssuvaslan
Tumsdndussiaazuoulifinfiannsnidodlosesinermans malulad Imnssumansuazadamans
(STEM) FisTlumavuriosiu Inelvigueu STEM luviestuldfidinluanudisa fsenasmdsnslinruomie
ngudlsifianudlaly FIRST wasfufivuzsnetail Aefluiidumlondluimnssumaniuazinemansuay
weluled Tasfiinmnusudutuneuiiszussadnane

danmuavas “Connect Award”
o fuspanandliiiuianumsnluiuuaziv uaznsieusiuiunnaudesdl Gracious
Professionalism
® JluAvsds Engineering Portfolio

® Portfolio Apsiiununu Wy AnuaNNsavesaNgnias NS TINfuneulunisilug
Wwinne 0139zeglugy Timeline msanusluldluinenmans adinAans Imnssumansyusumse
M53ANTTOUTH

Portfolio fasflunasuiniiulasurusinieslsnndilisrwig nsiauiudinen FIRST envvzdumadend
Duitwensuls

AUz
o Jusasuaniinsidenludlunisimunanndnlusesdamnssy Inemansvseyuvumalulad

o JunvurazdosiglvyuvuiidiuTinuazidnla FIRST, wan1sudsduuniu
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4. Collins Aerospace Innovate Award

ilodernanuAnsusenugarunduridussiat fuffesuanduundalmifianssoiuldliae
UselomiluTinussdriuasidudous susudfiairsassdmuunda uinnssulunisuitym lunisudedtu
mufinseenuuuiimsny arwauysaiasudiu uazanuwdanimlunuesnuuy Fasnstationasmned
nseenuUUuBURlRETIa vidogunsal Aedeivuiifienudnadnsassiild dadeiladassdidonha
aauelurnzivusudlisnufeshaunaeanisudetu Suoyaiifesgninausluumasuniseenuuy
viusuAioglu Portfolio e uazsoaansliiuiaismsuitymussiiuse

Fafnun
o finazdesuandliiiuie Gracious Professionalism msviausufuiiiussansnmuesmnaulunis
s
® Jiugiosds portfolio
e u portfolio Aosfinisuaninsusseeiiommeimnssuuaznisoonuuumsuiiamieeniuy
atdls
o uguivsegUnsaltiemierneseenuuulaseassA menu ulanlvl

o gunsniiiadvassAsevinuldegsellieuasAsuiiu
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5. Control Award

ATUANAILAAIALAZATILAINTOVBIUUA

etansmuevugudazgnueulifisiildisumes vie serduaslunisfiuanuaansalunsufoinislunis
wdiduvesiuguilngaylifufiuinandiiuds maudtamilunisudstu msufassssuunmsvihau nisld
wuwesliuszavEnmanntu Ssdumuauiideshanusaideduauy fuflvurnetaddesimsagunsly
BoWAWIS LwUes N13AIUANNALNG

JanN19un
o fuazfosnandiiiuie Gracious Professionalism mMavismsamfuifiussansnmvemnaulunisudadu
o JudosaiinsnisTiuutstiuiiossia Control Award Tnensenuuunesy wasswaziBenliiiu 2 wih
e Judoswds Engineering Portfolio Fedasilidevnmaiennssy LazlonansiAaUaIRUsznaUMsmuAL

®  IAUsENAUNMIAIUANABINLVTIN VB us A luAUINLYITY

Fauuzin
o ldnafinnSevensuisiienn
e nsmuaumsldnulieglivssdnsnn
° %’aa&aLﬁuLaummmLﬂ'msﬁ’ﬂlﬂiuagmﬁuﬁﬂmﬁmﬂssu (Engineering Notebook)

o Goudaniuieglsildnulivielils wu wuwes Wsunsu dane3iin vise n1sleulusunsuain
Code
o ' o A o A a oy @ & o A vy s @ o
sedanismuauiaInseiadumszseiall fudesasinsuen Yeiunazasinsdosdawuunasunisadingl
nssunsnIsualed Sedatlidunanuaunsavesiulunmsldlusunsumunuviueudlinay

lunsudetiuudazsaunssunisaze:
o wuweivieaunsainldiuueudnldnislauaslald nSeuvenave
9 act A o = A oo g v ) v a a 1y a a
o Junestiuvsesianisleulusunsuvesiiuivinlyivueudviaulaiivsyansanuaglifiuseavsam
NIoUUBNELA

® NITUNMTILANTTUIUNITOBAUUUNLANUTUTRULNN TS

Ll

fuspensendeyatiieavainsda Control Award Fetayaiiisfuvzaasilly Engineering Notebook
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6. Motivate Award

gouszmegduliidnunddnluinmsssu FIRSTI
Tusnotailvdesinduiinivanseeniimsiausufuazanunssiesedulunshnu sudmdndsvaly
n58AN5utsdu FIRST Tech Challenge fiufianinsagauszmeliaululssFouvioyuvuseniuuazituniiy

a@ulu FIRST aglesusneda

Fan1nun
o fudpsuansliifiuisenummdsiunaziu wagnsvinnusaufunnaudesd] Gracous
Professionalism
® {lufesds Engineering Portfolio fifinsussenefunluauinn n1su3msn1sdanis N3EANYU

Timelines N15¥11911 MIUNIFYNVL UAZNITUTNTENE I TEIU

o Fusoudusiununnva FIRST
AUFDIAIUNTNDTUNEDIUNUIMNTNNVaIaNTNAarALLaskiazAuliduluAIudSaaeals

AUz

o JunnaumsiidnlunisinauesgiiiaulatasidiusiusonnenIsunis

= v g = a & s v s o
L4 ‘V]llLLﬁfﬂﬂI‘lﬂLWuaﬂﬂ'ﬂ'&lﬂﬂﬁﬁ"lﬂﬁﬁiﬂuaﬁﬂqiwﬁlq@qﬂﬂﬁmﬂLﬂEl'Jﬂ‘Uﬂqﬁ(ﬂﬁ'WI“U@Q FIRST
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7. Design Award
s
N1309NLUUNANER
ANENTIUNTITFRAULBUANTiauaIsnuLaldnuld s19anisesnuuuasuauliiuiiuiianuise Ueian

MAnUselevdasanlunisuidaym

'3 Y]
NN ISANEU

' = '

o oanudiisznauvhliniugd azenm 0199zanuAtIINTansssud vselduwuifn
o lmifiadvassdegnelsimnurjusuddonduss munm wagldoulddlunudnisudedu
= DA o & A
o fuuandliiiufiansvionududiy
o fusedmiauiueyaniseenuuuueuiotsazdulugy CAD wionagy

o Jullsngazdumieiunannisiun1seanwuuluEeIAUEIEILLAEATIaY

AUz
® Jusudiignaudniau
® JusuAlinseaniuURL 1A

® N15PRNUUUYULUAAOAATITULLIARYBITIL
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8. Promote Award (Optional)

sefadazueuliunfiufifingiifle wounsgasisum laodomazdumsduaiueuiludes nermans
welulad Amnssumans adamans Tuggnisuds 2020-2021 dusasfivanunsodsinle lusade Public
Service Announcement (PSA) dlaefiarueilaiiu 1 und

2A5n15%197U FIRST Tech Challenge

® nuiN1SARAY

O nloARILBNLUUANUANNITWYS FIRST

Ilenssldiiu 60 Jund
Flededinunmuazainsoudnluneunslangaainnisus
wasildgedllazfindvans
Medemauarnsoygndesszyluasin
nlenaedlnme

O O O O O

¢ Tilasesdingluiunivue
® Jlufpnau Al NINANTENUNIMUUINFBYUUY

ANUAS9EsIAlUNSAPNNYR N aNdwmazl

[ ]
2D

flansarinssraialduiie

[ J
edD_
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9. 51998 Compass Award (Optional)

sefadazueuliunglimusnvntedidenmgiliuurin msatiuayunaeanisutedu saufadu fuandi
Wudsmsihausiniuiifiusyavsamanuvdn Gracious Professional fyurazgniiaue andniFeusinuma
3o 40-60 Funit Wlespuandliiuildvmuiuiidiudiefuegils

® LNuNISANEY
O IleLFvITINBIAUTENDUAMINNYBY FIRST
O anusm iy 60 3ud
O fedlAmNIN
o dediazifinavans finsinvennaily
O fesdsviuEan

4

o dasansliiuamnuauisalunisidunusnwivesiy

o allensadinsseiaduiia

10 Judges' Award
sedailladliluynnisudetu nssunsgliAsnyazudaniends luseninan1sudsluenveifiuuafiuy

wansliiudian1siney msgfiaunaue) Ausnwiloan s1etaiifiseanmsinduainnssunisuazazueuli
Aundanunerealunisuiteymlunisutsdy egraaudn

11. 519798 Top Ranked Team Award
FUNPASLUUSIAUN 1-6 (EMSUNITWUITUNTUINNTT 22 ) vSaRuRlaafuN 1-4 F1nsunis wietundl 21

7Un30 Uoenin)
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AANUIN A-uasdaya
Aila FIRST Tech Challenge Game

Partl way Part 2 - www.ftcthailand.org

[

JiAn13udety FIRST Tech Challenge Uszmelne
159 58UUSUAS8WEAFINEaY SAUAUANLIAINTSUAIENST U INeNawTealn

AnAod1UNIUNITINIIULYITY FIRST Tech Challenge Uszindlng
Aug FIRST Tech Challenge THAILAND lsaissudSudsesueadinende

Wil 117 sy adane oiflondedwl a.dudlmi swialuswdld 50000
Inséwii: 053-242038 sip 351

Tu Funs-ans 131 8:00am - 5:00pm
Email: info.ftcthailand@prc.ac.th

daya FIRST Tech Challenge Wiudn (Online)
FIRST homepage - www.ftcthailand.ordg

FIRST Tech Challenge Page - FIRSTTechChallenge THAILAND
Line ID :@576tdcan
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AARNUIIN B-iﬂﬂﬂ'\iﬁi%ﬁ]ﬁﬂ‘l]‘i{l:ﬂﬂﬂﬁ

i ; NMSATINEDUANULYLLUS (ATUIRS): WU / LaikU

iy | n3adeu N13ATIAERUVUINYULUA ng #
’meuaummmiwwsaumamsaaaumalﬂm‘mm <17>
(imawumummmawmmaaaucﬂﬂalﬂ
miwﬂﬂiameuwﬂaumLmamaumsmuLwiﬂs‘z’iqaasgﬂl%uuﬁuauﬁiwdw
nsudady
VAABUUBUALUULEN@ LT NnvasnBilanitulasisuinsdalATaUY <17> a
JEUUABNTIINDS (FnwTaunounITuYei) RGO2
usudTmnanemnziurnaaiesielnglidoddussluvmaiasiofudng
v3oRuUY
Anaaniieunsindevlnvenjusudilioiniessudindeulmluseinemis <RG0O2>
Sudiu

v v ngviueuslaevily Rule #
VusudnadliusenaumeTud UTEINTTA YA IEUAS 01 UEUAD U <RG01>a&b
viueudnadliusynaumeingdunsie <RGO1>c
viusuddadliidusummrudswesdsinung <RGO1>d
vusudseslifvouvdoyuiiay <RGO1>e
viusuddaslifidmlsznouandad veanaivzeLaa <RGO1>f&g
Wususdeslivsznoume Tanderaduaunnauardivesnunisudsdudndl <RGO1>h
nsuedu
vusuAreshifosduszneudadenselaswjusudmelwihlugauns <RGO1>i
drulsznauriusuilasinueiianaunsal
vususdelifigunsalussquia <RGO1>j
vusudnesliussnaumegunsailansedn <RGO1>k
viusuddethivsznauienalnagyyiniea <RGO1>
vinglaviiudeaiuinauegistien 2 fu wazgniowuieuly <RG04>
Wusiinsii1iunsudsfulargniownuieuly <RGO5>
wasivueudld (nefiandanugnifudsudisumsudedy) amsnanuvag <RGO6>
Wamwﬂ,miumiaummlmmmu
nuauﬁlmﬁmﬂﬂmmsJaamJiuﬂawmﬁuLaqlﬁ <RGO7>

v v duszneuusuduazinuei angunsal Rule #
muﬂiwﬂaumwmuuwuaummmmmmwimuaummLLau Software il& <RMO1>
nMfissatorunsine Software <RM02>
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fiu | msaedeu | N13ATIVFUVUIAUEUA ng #

v v Fudulwihvewiusuduazinasiiangunsal Rule #
ddlihwdangnindsegamingay fnthe awsadnemlduazyraing <RE01
MInsutsiuanInsaneadiuld TETRIX, REV uag MATRIX iWuaialndlmand
i5uaygyn
LL‘UmLmaim‘vmmﬂmﬂl’;ﬂwuaumaEJNﬂaammiuummwlmmﬂwuaum 0] <RE02>
Suvideaunuud
wunmeIVaNTINoguA 1 Suvesiusudviniilisusygnudignussgluvuens <RE05>ali)
LLavﬂﬂLS?J'amiafTuaﬁa"lWWWé’ﬂLLav REV Expansion Hub or REV Control Hub
o finsan V\I’Jﬁlw%maﬂmmﬂaaumama‘wumqﬁmwmammwméﬁ <REO4>
wsalildihddninaniivun wasiildauliurasuse i
aﬂﬂim“lwﬁmmaﬂiwmwawlvxluu REV Expansion Hub %3 REV Control <RE05>a
Hub aﬂLaumumwu15‘1u<REo5>a&b <RE12>, and <RE13>
REV Expansion Hub/v%e REV Control Hub ldlvainuuninasndnvesjueus <RE05>a())
REV SPARK Mini Motor Controllers 14lulann wusna3ndn <RE05>a(ii)
fdumesenalasunszualwain REV Expansion Hub #5® REV Control Hub <REO5>a(iii)
vinenbildadaing (sauds LEDs) lignludavsedesnss eniiu REV Robotics <RE05>al(iv)
2m Distance Sensor vaaalwld¥unseudlnlaeBmsildsueya awindu <RE13>
gUnsalmsdninle dgnld desldlnannuunmeslusiuazdn wireless <RE05>a(v)

<RE14>
\nesiiemuAusiusuiuaunsasviaaes (Grgnld) <RE05>b
mm“l%’lvxlmﬂu:ummaﬂummamamsmmaa REV Expansion Hub
fosdl () Lﬂiaﬂuaﬂ’mﬂm@uﬂumLLauﬂi@FJ(ﬂViux‘lLﬂi’eJ\‘l+ REV Expansion Hub <RE06>
or b) REV Control Hub) uagaunsadl REV Expansion Hub Wialédn 1 1wdes <RE08>
uama%u,asLﬂ%"mmmuﬁauwﬂﬁ‘lﬁlﬁﬁa REV Expansion Hub, REV Control <RE09>
Hub. REV Servo Power Module, REV Spark Mini Motor Controller tag VEX
Motor Controller 29
vusuidesiiuawmesliiiu 8 DC vaweuasuuuildFuaunn <RE10>
susuifidnalnlsiiiu 12 ¢ nalnmdiiusosdenadesiu REV Expansion <RE11>
Hub, REV Control Hub, REV Servo Power Module 158 VEX Motor
Controller 29 uazdodliiAumuiifnanszylidmiusauny
susuifesiifuvesfignoyginvindu wanduwesgnidousefis REV <RE12>
Expansion Hub %38 REV Control Hub
aeliuaranglmedoslsdusedliafiainae fediunndneiufe dneuanld <RE15>f
Taneduns am 1nna e nieuuau uazdnsaustily Wi vide
angln wowmosvadu naln uazduwes duuingndes <RE15>i
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jin | asqadeu

N13ATIVADUVUINYUBUA

ng #

Fuededdlnihgnideulugilasaimusud TneTsaldsueygatufonsld
@18#y REV Robotics Resistive Grounding Strap tddu REV Robotics
Anderson Powerpole to XT30 adapter anudoufisaneiiu (Resistive
Grounding Strap) ity Lipygelildaofuniomendadu

<RE15>k

Inihuazgunsallwinilasueygmengnuiudeuiionlildusslomila
nTu neluvesgunsallwimaniensaslilignuiudeunionnislagi
AwdmanIEnuse ANUUaAIY

<RE16>

v P o g vA a a =
VI@?IE]U@EJ/@E]ﬂEJ'NW’é]TilVIﬂMWUNﬂﬁU'TNLﬁEJ‘VﬂEJ - NavN

viusudiedlilediaeiiuauy
(M3n57aeuillideAy wirgnsivaeudlodnsiadeuliolnenydeueus
p1vhlvinuaundee)

<17>

va33ailaenilu wie wnnavasdaiianain (i)

AN TI9E0UUEUA
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Appendix C - 371801190596 dUN1TINTIADUANAGUIU

V@J']EJLa?JﬁlIZ ANNULNINTIVADUAUIN(ATUINT): NI /hjﬁ\hu
v gunBniiuitun ng #
1A @) audu 1 @udu), lesiies 2 (maden); Human Player (Liivsfu) <C06>
ngesauasvasandauiulassiimuaNiueud
v NHBISARISVDIANTAUTURAZ AIUANUUEUG ng) #
anflautuusenausieaunsal Android isaA3aaien (Gircle), Motorola Moto G 2nd Generation, <REQO7>
Motorola Moto G 3rd Generation, Motorola Moto G4 Play, Motorola Moto G5, Motorola G5 Plus, <RE17>a
Motorola Moto E4, Motorola Moto E5 %38 Motorola Moto E5 Play
Audadugunsal Android (sn14) Lﬁuwﬁﬂuﬁuﬁiﬂﬂﬁ (Circle), Motorola Moto G S;u‘?'i 2, Motorola Moto <REO7>
G i;'uﬁ 3, Motorola Moto G4 Play, Motorola Moto G5, Motorola G5 Plus, Motorola Moto E4,
Motorola Moto E5 , Motorola Moto E5 Play. unasie USB vesgunsal Android \Housoru REV
Expansion Hub 30U USB whily
anflauduumesinly USB vasgunsal Driver Station Android Wewsiaffuane Mini USB 18w OTG 30 <RE17>b
anesiideuseiu USB Hub vieniauduins
LiAunis (1) Fudenidandlvdlatunuunneimeuen USB fieuseifusu USB ves Driver Station <RE17>cC
aonfiauduusznausiy gamepads Viagzgmlmﬁuam@h (Logitech F310, Xbox 360, Sony DualShock 4 <RE17>a&b
wuuilangdmdu PSA w3 Etpark Wired Controller dwidu PSa) Tusgela 9 Sauriu
The touch display screen of the Driver Station must be accessible and visible to field personnel. <RE17>e
DS | RC | nguaswewswas Driver Station (DS) wag Robot Controller (RC) #
53UUUURNs Android Wuldmudariivug : Motorola Moto G 2nd Generation waiz Motorola Moto <RS03>
G 3rd Generation -
- 13e3%u 6.0 W3agendn guUnsal Android Buq ﬁawmﬂu’wm
- 199391 7.0 399N
52UuUUAN13 REV Control Hub (sl4) Aewiesdu 1.1.1 wieaend <RS03>
REV Expansion Hub (sn14) ieduliliuuas 1.8.2 viseaenin <RS03>
Tnsényi Android gnésenithulvunuueiestuila Wi-Fi uazugys Uneg <RSO7>
NA REV Control Hub (i) il MA-Fi ugys DeeguassiaruazianiisanmiEuduanlssnuyes “siar” <RSO7>
gunsal Android lallfideusatuiedatneviasiulng <RS09>
Insényi Android wag REV Control Hub (8114 l@Sunsastiemenunsiaviinegradunenisniusieg DS <RS01>
%50 -RC MUANULUNIZEL
ndal Wi-Fi Direct fis1ldvisvunuagnaidouse Wi-Fi uugunsal Android gnausen
wou D5 wag RC tuneddu 6.0 vioauiniuaziou DS wag RC fvansiauneiduieniu <RS03>
333831 Robot Wag Driver Station ¥inlsiuueuwdtedu RC uag DS wiiu lisyawlideasusnas <RS09>
NA | Driver Station laat FTC Driver Station aghaifiumanisiieniussvjusust <RS06>
NA wau FTC Robot Controller uulvnséwii Android (mnld) iuneundindusuduidaldnuueundinduuay | <RS05>
Lififorudu q Unngiu
NA Robot Controller gnsaniduvesdynn Wi-Fi figndes (mndutsdusiosnis) <C14>
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v AFIVFDUNTTVINIUYDIVUBUANAUINUYITY ng #
famuaNiuguidasaiuan1 ity (@anddedu)

v 1 (3 ! ! a v wa L a v A v 1 v
nsaduvueudsEninnsUaesdasy (§rludf) uag n13UsAulaedddul (muay) ldegimgndes <RS04>
Wusudisukarngnvinudegndilaganiidu
Yuneavihnihndsdusasneaviueuiidedugnneg o aonddu
A laiBnsmsdeduueudliven Wonssunsds
v Jayanszuiun1sInAnamseal Inauiuuetu #
P o R P P 3 X da
Auudlailisygwlilinsisuwdasmenduaslunuiig
funudilahmsenmsudstudufissnsuszanawiniy msudsiuenasudeuvienduianfidmun Hu
rruduleweuvesiitlunisnsisgeunmsfeundasimuanisuazuanaiodniu
PR N v Ao a a . . v D) ' s 1 =
fugimnniimihisuRageulunishn Team Supplied Alliance Marker Tifiaasdnsvosiusud nouiiay <RGO5>
Whlndauuugsdu

v233130llaenNalU w3a wianavasdaiawain (d13)

HnTI9d0UAL
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AMANWIN D-51998 Control Award

s1s¥asunsmuauazgniinnsan Tnglvudasfiudduainsfeiausiuseda fiudesszyuar viunde
psdUsznaudAny Tunismunuiivinliusud vesmuiesiidnvarfivay limieulas suuddszyseadon
msindeulnmdn 7 annsadunals Welvinssunsdindu ansnsaueadiuldivindy nsliduwesuagszuus
s adamans fetunouosdidu iliusudraugnduld Taonssunsdaduaslideyauuly
asinstiile Uszifiunnseaniuy mMImuaLLazuAm LB URULAL IS

v

JayauulualinTaLAaanan [ 1-24Tnseawinuy F9luadasusenaunie

v
o

’mqﬂizmﬂiﬂﬂﬁ'ﬂ‘d (Autonomous Objectives)
venauansalunsiuiidusudansisasildiomn Awnsquanifessufinisliazuun n1eg
fumaaznstafuiledeatunuies usudlidndudesdmalusuns wimsuansaiuaunsaegistioniian
1 lUsunsu

nsldiBuees (Sensor Used)
2y WuwesildaiunuiueusuazaIausseeLUUEevesisnsly

sTUUASAUIAIMIAtinANEans (Key Algorithms)
Tinsseyisanamendaman i liiusudvesinfdnuasmsvhauiwnndisifesinng fuay uie
ddnyildviliusudiussauanudiiauuanumutsiu Tnslawigegneis Biwamadnamanii
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wiurslUsunsy (Autonomous Program Diagrams)
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