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IS/ RIGTFAEEF - ERAFFAET TEECS "TEFLIL " HARE - FHGEEFL

A8 TG IFLILFEAT R EATES -

9243 HBEEHEBPAERT=—EZE S=WEBAKHME HEEEBE LWRETEEARETRSEE
KEBSHNEERNA - BREZSHMAGER - BERNER A S 3 & - EMEREREITRBHER
HE TR RFBERER -  BEZHMEMBSRNERAS 46 -

9.24.4. HEEBKEBEPAERT=—BZE HWEFE FELENREA  HEBFEEFESA -

9.24.5. HEERMKEE  ABERERN S RRBRBIRG ZHAETTE - FANESFSEME A H58 -

9.24.6. EERMKEE  ABRBRGEHEFLEHE -

9.24.7. HERMKEE  ABENR JFEGHERE -

9.24.8. #&iB 3 NIERMIERRE - EWRIRTNREBE IR -

9.24.9. HEBEBEDR  SEKMEREBHAINT - EEBUDSEETHE -

9.24.10. FEEBRETD - SERMEARKBHFI D - BUSH  EEERE -
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9.24.11. GEBRED - LERMEBIILEES -
9.24.12. LEBAERERARENEE (BFEE) -
9.24.13. [EBRVAEASERMBRGNIEEES -
9.25. tJiC - BIREWT LR E—(E/RE - [(EERFLABES -
9.26. FHHAFKBERAKAFEHLEBRMEFH RILBEERORTERE - IREEFBEPEETAAEE
- BHRUBRANREKMEOREFRRAZFIR -
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10. 553

10.21. BESBEE-RSR7 307 (1.1+1.2+1.3)

10.2.2. [BRYHEE—LISHRS26270 (1.1+12+13+14(51.5) 3, 1.6(81.7)+1.8+19)
10.2.3. i3 30 73

10.24 =51T7D 1227 ( DBUSEERK 7T5%EMRIR + 25% XM 4 )

ME =¥y EY)
1. FERBBEREEMRERE
. AEKRENESTRESETE  S—ERIKAETHENES - 1Lk | 0

BUERKRE  GRENFLUBEREEBNUESFAEILBEIA -

AETRTEER - ARGELLBERENEMINER 8 E& - inE
. BEEEFE BN EEET - BHNER  AETZHARE—EBEE - | ;
- RER[ES BT - AEREGRARSE (MBEE - ERERERRE

Al ) INolERZED -

1.3. —B#ERE  AEREFEIIEERE - 3 3

Rk EIE S RYERSMES

RSTR 3 BIHEE

AHETM=EZA - [EBEE&RFL - WHESRE
1.4. HBNEBE L - —ENSERXBRGRIZE N IE 2 2
Bl - EWMNAE DTl — WIS IE -

AHETM=EZA - (LBEE&RFL - WHESRE

LS. CRMEIE L B R AB eI EA - & 4 4
WUAZ DR — R AN -
SR E NS

16, SREEE - AN AR RS BB - 8 8
17 SREE  RERBIESNE B - 10 10
18.1 HEREESNLE  BEDER—E 7 7
182 R BB E RSN TTIESE) 15 Is
183 MAEFBSNNEFESNIETTESE 7 7

e \ OIS BB /
2 EREREREEEEE  BRECSHBLEE  DELIBRER - ,

TRESNERTS AN TREDTHNMAE - HLEWEC OIE : ¥
HEEABEAR(L) -
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10.3. LEEAERE - #HARSREBERBRETL MK - H%ﬁﬁﬁéf’lft':&#}:?'ﬁ’\]—ﬂfmﬁ - [ERYREET B
EEFOFERZEMERRTHNTEE E2EKOEIUBLEEER - ZILBERBRETS
3748 -

104. LEEGERFBEHASESY  BEERSBRESERTORES

10.5. EEEREENGF - BN 'HELDGHE->RELNGHDE->HERSRE->RERSRE ) BE
TERERIHBEEABEMCNSERTIEAZHSEERKBBNER) -

10.6. FIEEMERSLEMRIREL S -

10.7. BFERBELCEHREREEIHOEREETENBETESNE Y - £EREEBRIERE S FE
SHEDUATIERATHMNERERESHNEIRBMARELRN - WR—ZKAEMIEREEEE
BRRFIMERE - BERERROEISREESKEERRELOS -

10.8. BHMEINFF - KLU TFIESEHR (ARPHFE-RBEEE-BRFRESAREREBERZR)

108.1. BEEMBERERS DR + ERABBRENL S 28 + KT HE 2 HRITE D B
10.8.2. [EBHAEIBRER S OH

10.8.3. [EHHEIBRERSRKE

10.84. [EBHAEIBRER S HE

10.8.5. [EHHAEIBRER SRHE

10.8.6. IilTXXHDE

10.8.7. EEHEERERSOH

10.8.8. EEHEBERERSOH

10.89. EEHEERERSRE

10.8.10. BEPEERERISRME
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1. EWRMEERE

1.1, ABRTARFEE 300x200 AE - SEALFEBB 300 Ak -

11.2. AENESAFBB 1.5 AT -

11.3. AENREHE—ERESFEN—REEEHEENEBERRNE RN 4 BE - BLRESHHES
(https://en.wikipedia.org/wiki/Front-wheel drive) - & 5& &l (https://en.wikipedia.org/wiki/Rear-
wheel_drive) 3% I & 5&E & (https://en.wikipedia.org/wiki/Four-wheel_drive) - 2B AR DEFE
FAZ=Eh&m 845 8 (https:/en.wikipedia.org/wiki/Differential_wheeled robot) - FRLEERETHSE 2
ARG REUSLEEE - BN ER--FERMOAINOEEY  BEONER--EMWO DA
B -

1.4, AEABERTOURENZOH - S0 - Hik=kEE -

11.5. ARnFFEAHBARESEEF=FFNER (KREREKEA ) -

11.6. AENWREBBEXM  WETTA "E#H . - ABTERE - AnstERT AR ERR BT
flz - BRIEHRAZE OB HEUSLEEER -

11.7. HGEBRED  ARHFSEZHTEPNAEETTEINHE - OFRLEEPARFEAERER
&~ BRSRFEMBIRRASE - ERITREIZEARREUEERS -

11.8. FRREMNESI T IZMER(SBC) (https://en.wikipedia.org/wiki/Single-board _computer)
or T ()28 (SBM) (https://en.wikipedia.org/wiki/Single-board microcontroller) - &
ABR -

11.9. RFFAREBE—ERZEMENL(SBC) / Mi%E(H)a: (SBM) -

11.10. ELEEBREF  SEHMAEAREREIEZSSE (RF) ~ E25F ( Bluetooth ) ~ H#RA
B (Wi-Fi ) SR EIEARRE BB RE - IRELFEAINESEFRANERN - FHEURID
ThEERAR - A BENGERE - BREKMO KRS LEMAINGE -

11.11. BEEOILUEREEAR - BB E ARG - RABREHELESERRAIRN -2 88
BFHoMFRIRBENEEZ GO ZHE -

11.12. BEECILUEREE DC BERAREE - FENmERESERS -

11.13. RZOILIEAMESEREEMOAIMERE (EIRFESREA  SLEEZEREE) - BES
EVATHERERIEESEHOM L NEBERAREEELR - MEREEER O BEEEE
AVAEFSEI T i

11.14. BECIERT OS24 (E—24E ) - IRSBHRE - MEERG -

11.15. BB LUERETRE - KRB ESEMRE -

11.16. FI@EEMITTER - BE ARSI -
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11.17. HEBLEDE . WACRAREELENSINEE SR BERERE TN -

11.18. FIRHERERTQBEE / A/ SBUETROAS - 5103 D SIS - WD)
CONC BFREHFHIT S -

1119, HEMBFILIEREAMN O HENELOETIRE -

1120, EFTNERETRES  RES  TORIORESS  WAFEAREHREME -

1121 ERFERS EHNRES - IRRETTRARENAR - EREBUTRATIEENESR -

11.22. REBTBEMBELST -

11.23. HEFTERIRRLTIRG - AR SR H S SR e o] -

1124, SERATHRAALFET -

1125, SERARZETERBSILELSRTHSMINRE B2 LN  EERRAENX
# -

11.26. LLBEXERFLBERAEA—ENESE  RANEEHRNE -
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12. EEERIERA

tEE
KX PG T REFEA P B R B T (T2 0 E - SERE T HEN TN FREFREFSE - WR
B RIEZIAITEE ~ /R ~ AR - S B E S WEMNRE -

12.1. EEEEZERSARFEARIGERS  EREAXIGREZERZRISLEERKGZA - #2
ZHRERMRSERETSLEERS -

122. 2ERMEEARIGEBEEOAEXGRENBREUERZAGSE  BRHEKAGEBEEFL -
FMAFERENREENRERE -

12.3. EBEX  F—RaNAKIEERES 60 2iE -

124. HEHERRSHGZAH - 2B ARHEILCE S RER -

12.5. HHFRAGRRE  2BEFIUEECHUEETRE - B BTRBEFHAEERBGIE
HBEGRE - B LELESH LETHE - BEASTEEMBERNRE - nstEKEN
RIS A BRI MIE TR -

12.6. MHEOSKBEERE  FAESERMABELARREENREE - EHEETSERE - FIEN
AEEHRERVRREE - EERE - REFHF T - BKOATERBETEEUEN - WAR
B

12.7. BEWEFAVAET FF NBIE - REEZAEMR - SBRETE - #ATS LR -

12.8.  EARBBBEKE - EIRERFERIES—R 3 DERENRRE - REBRENEKOFERELH
Ml R ER 2R - BERHAR 5T 3 nER TREASE ZEREBUCRE -

12.9. EBUUBERAE - HNFABERE - ZO5 AR NMELE -

12.10. EEEKNGILER  FEEFEREBBFZEE 0  BANBESESHELEEN3 2
iE - ERENRBEOERXEREYT  BRE—3 90 ¥ - AR SHHLIREREER -

1211 L HEEET - &S AVREESIITBR - AMHFERE -
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13. HmEBEROHERE

tEE RSB IFith

13.1.  SHERE R~ 3200 x 3200 AE (+/- 5 AE ) - EEPARVIESAZEEBRTZE 3000 x 3000 A
E(+-50E)-

13.2. EBENTIZHBEALE -

13.3. EBEEHSE 100 RENIMEBIEE -

13.4. SMEMRBAAES (BIEBNM ) BREESEE - INEIRIMNIERERER (RBESBEEWEMR
E) e

13.5. ZMAEESE 100 AENAREIEZE

10. AE B RINE IS ERT

13.6. WigRIINED (BB AE ) ~ IMERAE (FAEEN AL ) - KEEEZHNEBEHEEE -

13.7. EREMNEEXRERE - (RHEZIEFMWEIDRE )

13.8.  AMEMAE 2 BRI EBBE R BOR IS Lt 75 F0a%

13.9. BEELARBNEBHRIE - RNEERN 20 AE - BEKRECHRIFIIEUSBEI CMYK (0,
60, 100, 0) - EEE& 42 8% CMYK (100, 80, 0, 0) -

13.10. ZEBAS 1 AENERKRIRHISENERE - EHRVEES CMYK (000 30) -

13.11. BEELEEBAIEAR/ 200 x 500 AE

13.12. B EIEAFEERRBEEGME - IEAEHERIE 1 2AF - &RRIEEESR CMYK (000 30) -

13.13. BERBEFHMESR 50x50 NE

13.14. RBEFUEFBEENLREZ 0.5 2E - WERHERBEFESERZE - RIENEEE
CMYK (20 0 100 0) =

13.15. EIMERKS 85 A%
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CMYK
20 0 100 0

CMYK
0 60 100 0O

CMYK
1008 0 0

CMYK
0 0 0 30

1000 mm

Stroke width 1 mm
Stroke width 1 mm

Stroke width 0,5 mm
.ﬁ mm

somm] I 85mm ]

4 WRO 400 mm 200 mm 400 mm

FUTURE

ENGINEERS

1000 mm

1. SEER~T

B ERENEIREE

13.16. AERFIRBMBEHREMIES BN - IMNSRKEERLE - EHhERBAZ R E -

13.17. RENEERZREH -

13.18. EEHBERB VS NEIEERENRSDHNESE I ERT CMYK 288 -
BosEERE=E - AAELESD - BESAERSRBSHNIRESYENES
REEF MR PRI ESER -
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)
E
ol

E-113
ol

13.19. REAHRRIBIZ - Y% 50x50x100 A% -

13.20. MREBLEEBRINBH(ERRE  ZOEEA . 7 @485 7 EFeE:R -
13.21. #AEXEIE5EEE S PANTONE 1795 C, RGB (238, 39, 55) -

13.22. #G3UEIEE5EEE S PANTONE 802 C, RGB (68, 214, 44) -

13.23. ARERRBZFDAME (AZIBEEMEDRE ) -
13.24. KREBRBEGFNES (BHBZIBEEMEDRE) -
(a) (b)
. 12. )L Tnn}\E_.r
FEHS

13.25. BEFHESHNFREZ—ER TS 200x20x100mm IR
13.26. E—mERIEETINEESTESHMEIFESERPIHEN
13.27 FEHEREACRFAS® RGB(255,0, 255)

13.28. FEEBHMRIR

13.29. FEBNEER

13. FEZERBRIRTIRS
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14. FRER

BB EREEERN  SHSEEEMIGTIELSE (AINERESHNE
R) MEMBEHER - SRERNES ZAHNESHTRE -

EITs EBREOBHHAEEAERREASE BRSIE « BRRE - 5
BHEEMA - HENERFASABRARELE M5B BREMRAER
BRI EKE WS RSB ENSE -

EGEE A A B 1 LEE AR BN R Mt B R AL ML B AL - BT EE e
£ - ap2EarBEne SN IS WRO EiE HEmER WRO 42
FER WRO HE -

BE BENSMEER  BEREENEHKESE - BERBERREN
HIB AT SR SR BE -

SRS EREEDERNED - ZEEHIECSEMEELESREYE
BN -

GitHub repo — BT NSRRI E AR SENIE A% - FEINAEIRE
A GitHub 12t ( https://github.com/ )

EE AR S — B S RS E MBI - (hBENERERELES
TR -

RS EHEEE - AT LS CREER - O A 1 o
BT TREREY -

B ERRAID - A SSOEEKN 2-3 S2ME (B4 ) - ik
ISR AR -

EEHIE —# (24 ) 155 - IR EEMA01 I S/ 10 | SR 14t (B R S S N
DAL T B EE A B I LIS S LIRS RS -

RS =i BT ERE E o SIS S E AT S E -

wWhEE S EEEANEE SN EE

WRO EM%EJDP . WRO 1t World Robot Olympiad Association Ltd. - 3=

—EE R EREE NIETT WRO W B A LE B8 B ST F)
BEES S P HAR SN B EIN S - EEEEMEEREE -
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FyE% A.FFILECE P ol AE SR ERVIF R

RBRABENIERINESR
PR AIEOT

(a) - BB
(b) - 158

(c)- B8 . BFEEREALEE
(d)— 5  EREEME LS
(e) - BENLEHEALE

() - BELERE A 4 E

1]

(a) (b) (€)
ﬁ14am§=ﬁﬁnwmmwm§ b) ZXEREBE - MEEER ;

c)RBIRIAH D EEES - FEBRBIREWBZEN

&

(d) (e)
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(f)
15. d) RERFEFA B D EEE S ; o) RBRABEFATEZEERES ;
IR BEIRHEF BT EEEBES
2. BREFLEERE (—REBHOEEGRE ) NS 1RE

RIFEIAEREEEFERENRE - HLUAERNEREHE - EREFLERIEREAIE
zEdh  APREFEREIERENERI , K2 IRERFEZ=ERENEZEA - AVRERK
RETEERENEENA -

EAERFLEAZDBRE YW - FH T EREHEEEETEFLEERERENA -

UWNAEFLENEBEZTERE (48 2)

17. 5EFLE - o ERENEES
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}Hﬂ]E

3. ERERM3E®E "EB, B/ ERE

BWTR=_E® FAREERERERERTBGERLE

(a) AEFEAERLEARR / GRE (b) RERERIEHIEBRER / ARE

(c) REBERIER / ARE - HHARFEILKEEREE
18. REEEFIFH A RBBIELR / FRE

MPREETEF - AR AEZE(@) A (b) BRIFLLEE - B2 -
B SR ELVE - (EERER - BREREEIRREE -

K 5

(a) AEIEEALY / 2*%@ (b) ARERFERIEHIEBRER / ERE

ik

ABTEEABER (o)fE
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(c) REBERIER / ARE - HHARKFEILKEEREE
19. RERIRN: $HiBBRELS / BRE

4. FHEKRAFSEITER

ELEEHE  ErfrARadiRaTiAmaE - BEEP R AEEMERSJHAEMRITE
78 (REUEERERNPD )  ABREZIERFEE THWREKEZESHEMORL - .

UM 418150 5 R:

BRA1 . RERRSAAREGETRE  TEBINESAFLLEBFERRES@ITH -

5

20. AT ERENR KRS TR

g0_EE 20 - (EEOSTRADAIRRE ( HERFBERBAER) -
PR 1 AEREEER  ERETEZEIER -
PEER 2 . REFLEY -
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- PEER 3 AERKREIR -

- [ER4AEFERBNERE - IR EIEANEXEHE T —EE5 -
- PERS  AERFEFRERENRISITRS T -

SRR -

B2 SERKBRSENE  TFEMEEHZE -

SRR
\ \

21. RFFREFILERENEEEEE 227 E

EE - EEEOSTRARRIERS (BEBERRERKN) -
- BER1AEREEEZR - ERETEZEUER -
- PMER2:”RERFLETY -
- PEER 3 AERKREIR -
- PB4 ABEEERPELSE F—EERZTRE -
- BR5:AEFEFHERENLD TR ETE -

o

o

G

BB RTZ0FH -
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B3 KESHEARSETH - BxERAMESERZS -
MBREFHARSTMITE - ABEMERERETERHEAIE - #EAMBHER N — (B - Al

EEERFLE -

@

22. RIERRFETRASETERMABMESE -

PEER 1: : AEHOEELSTRADIRKEAIE (HEEsRANEK) -

- PMER2:”REFLETY -

- BER3:AE#HRRAOOTR - BEE MERD - AEBEE CHMONES -

B4 AEEMERFAVZFENESE -

EAEEMERMAVRZFRELESD - AERSOTRE - AISEEETREZE L5 —{E4E 58

BRI °
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23. EXREHNNFEMENRFRE - SRRARTH&REZERE

g0 EBAERIPAIR
- MR AEFHRLEERSTRAOORKERIE (HFBEANBANER) -
- PER 2 AEFLULAEMEESAIZTRE
PEER 3 . AEFHKRAGETER - HABERARRNES - T2 EAMONES -

ERBERRERLEERFL

PUNBRECER IS EETT
- MR AEFHRLEERSTREORZRIE (HFBEAMNBANER)
- PER 2 AEFULAEMEESAIZTRE
- MER3:AESHERDOEE - (NEEAT)
- [ER4:AEFLEEMBEREZFE -
- BR5:AEFEFHERENLD TR ETE -

ERAENERFNE T ERENREA - ALLEEASFL -

1B 5: ZRAEFME

ABRFFZRUETSD - BFERES —RANESRDSEMENUE - WIRE L E R A
ABRFHNRTRB IR -
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Bl 24. AP SEERENBBAZRAES@ -

g EERRER - eAPRESRAETE ¢
- MR AEFHNEEERSTRALORZREHIIE (ASBERAEANER) -
- BER2:ABEFLIEMEREAGZELHFBER  KRABZ—RUEHG -
- PEER3: ABENELOHERGOBE -
- [ER4 A5 AENOEFEERMERER L - REIEEIEERSETE -
- [ER6M7  AEBREFELEZE - XNHERAOBEH (F_RIEHZGE) -
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- WE 24 ZNE - AETEHRAMIOE - AILEERFEL - (UE—RAEHENUEBAERED
AR BRI E=IBE )
- B 24 B NE - AEDBEHSEMONERA - FERE - RILEERSEASHEFL

BN 6 : RAMBBRRER -
INERE 1B 6 FERIBAIEIE SR MIER"
MRBEMDITEITERS EATE - BISest BRI TR

25. MBI S A K TBIE ERTTR A EITE

ABERIEFLEESOTRE - DR EIREE - BEAERBRGEEAES  BIGeXXBER
A @

(a) (b)
Bl 26. SERZTREBEBARBIRENEKRE -
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5. FEBRINGEEBRRBEIRG

ZIDRERERNAMBERBER - &/ HENSSEEA EREBBARIEIER - MR
At

RAGBIRRUE LNERR (WREIMENREER ) FAAIENRR - SREHORBEGHER
WA EITERE  SBEEREHEIBBHAENAR  KEASEL :

“~

o - ——)

FRE AR AR

Bl 27. RETRIESER A MBBZBEIRGE (SEHDEBR) -

FRELELER I R

[l 28. )REETTRE LSRR A MBBRBIRI (SERHB) -
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ABETEEBHAENRE  HHABFLBELARLEE -

> \

.~---————)

REC SRR 0

B 29. )REfTRIEIERAS MBRRERGE (REXEZER) -
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Appendix B: Game field for national/regional finals

The main difference in the game field preparation for national/regional finals from the international
final is how to build the interior wall, since the wall configuration depends on the randomization
that happens before every qualification match.

Below is the recommendation that can be used to prepare segments of the interior wall.

First of all, this recommendation assumes that the material of the interior wall is
wood/particleboard/MDF. Then, the wall consists of four parts: two long segments and two short
segments and the thickness of every segment is the same. These segments are fixed together
by using confirmat screws or dome screws and insert nuts. The height of the segments is 100
mm. The colour of the segments is black.

-
>
T

! | Le H
A |- o

long segment

A short segment

Figure 37. Scheme of segments used for the interior wall

So, all possible configurations of the inner wall could be achieved if the following sets of segments
are prepared:

Long segments Short segments
2 segments per 1000 mm 2 segments per (1000 - 2%) mm
2 segments per 1400 mm 2 segments per (1400 - 2%) mm
2 segments per 1800 mm 2 segments per (1800 - 2%) mm

7}

where “‘w” is the thickness of a segment

For example, if the segment thickness is 17 mm, the lengths of short segments will be 966 mm,
1299 mm and 1632 mm.

After the randomization prior to a match the corresponding combination of segments is fixed
together by screws and located on the field. In order to make the construction harder to move by
the vehicle, some weight could be located on the inner side of the wall’s corners.
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Appendix D: Minimal set of electromechanical components

The list below represents the list of equipment which can be used for electromechanical parts
of the vehicle. This is suggestion rather than the requirements. Teams are on their own to
follow these suggestions or not.

e asingle board computer: it will be used for real time video processing, analysing sensor
data, sending/managing signals to the motor controller.

e asingle board microcontroller + a motor shield: this combination of equipment receives
managing signals from the main SBC and operates with motors correspondingly.

e a wide-angle camera

e two distance sensors

e two light sensors

e servomotor: it controls steering

e DC-motor with gearbox: it controls the vehicle’s velocity

e atleast one encoder: it allows the vehicle to measure angular velocity of a DC motor

e |IMU (inertial measurement unit) — this is usually a combination of gyroscope and
accelerometer: it can be used to improve the vehicle navigation

e two batteries: one is for SBC and SBM, another is for motors

e avoltage stabilizer: it is required to provide adequate power supply for the SBC/SBM
e two switches to connect batteries to the power consumers: SBC/SBM, motors

e push button: it could be used as a trigger to start the match

An example vehicle configuration could be:

e Chassis from a Remote Controlled (RC) Car

e The main controller -- Raspberry Pi 3 (https://www.raspberrypi.org/products/raspberry-pi-
3-model-b-plus/), and a MicroSD card to keep an operating system and programs.

e Camera module (https://www.raspberrypi.org/products/camera-module-v2/) with extra
wide-angle lens

e The motor and sensor controller -- Arduino UNO (https://store.arduino.cc/arduino-uno-
rev3) with a prototyping shield (https://store.arduino.cc/proto-shield-rev3-uno-size)

e DC Motor Controller (https://www.robotshop.com/en/cytron-13a-5-30v-single-dc-motor-
controller.html)

e DC Motor to drive the vehicle (could be part of the chassis),
e Servo Motor for steering (could be part of the chassis)

e |IMU sensor (https://www.sparkfun.com/products/13762)
e 2 Ultrasonic Distance Sensor (https://www.sparkfun.com/products/15569)

e 2 Analog Line sensors (https://www.sparkfun.com/products/9473)

e Rotary Encoder (https://www.sparkfun.com/products/10790)

e an external USB Battery with a hub to split the consumption between Raspberry Pi and
Arduino

e additional battery applicable to power the DC motor (could be part of the chassis)
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