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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. ARENWREBBEXM  WETTA "E#H . - ABETERE - AnstERT AR ERR BT
flz - BRIEHRA ZE OB HEUSLEEER -

11.6. HEBRED  ARHFSEZHTEPAEETTEINHE - OFRLEEPARFEAERER
&~ BRERFEMBIRRASE - ERITRBIZBEARREUEERS -

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

11.8. FPAEBE—EHZEMENL(SBC) / Mi%E(H)a3 (SBM) -

11.9. &EEEBEF  SEHMAEAREREIEZSE (RF) ~ E25F ( Bluetooth ) -~ R4
B (Wi-Fi ) SR EIEARREERENRE - IRELFEAINESEFRANERN - FHEURID
ThEeRAR - A BENGERE - BREKMO KRS LEMAINGE -

11.10. BEXCILUEREEAIR - mEAsBE ARG - RABREHKELESEREAZRN—E -

11.11. BEECILUEREE DC BERAREE - FENmERBSERS -

11.12. RZODIEAMESEREEWMOAIMERE (BIREFESEA  SLEE2EREE) - BES
EVATHERERIEEEHOM L NEBERAREEER - MEREEEE O BEEEE
B AREIRREN R L -

11.13. EECIEREUEF24 (E—24E ) - IRSBHRE - MEERG -

11.14. BEECLUEREITRE - KRB ESEMRE -

11.15. FfI@EEMITTER - BEARE -

11.16. ABEEZREMN  LEAGTHAREZECQBENSGMEE  EHSBERERZANTW -
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11.17. AIRFIEEERTOUERR / A+ / «BUEIMARIKSR - K130 3 D SIS MG - KRS
CNC ERREENZHSE -

11.18. ABNRFIUERETEAMREHENEERE S AR -

11.19. BRCREREBIRS @ RE® - HOUFEANRETS - I ERMEERSME -

11.20. EXEEF EANREZTH - MRBELSURENENIERER - EMEUAEHECHENER -

11.21. AEYLIELHERLT -

11.22. ABMEANENARS - EOpc4mEE ST SRBIEEaE -

11.23. 2ERMOBENTRTRELY -

11.24. 2EHMEZEBTERBTILEERUESTHRRRE - BUE - FRAEEN - TREXHEEX
-

11.25. [EEERERFSERMER—ERESE  AREFHERRE -
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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 -

121, LEOSSEEERIBALURBE  EREAEIHBEEIEERALERGIE - B
R ER A0SR E G A L EIR -

122, SERAEARAREELAEASRENEHNBEREANSE SNARNRBBEL -
BARIBER S NI RS E -

123, LEBEX - H—EA0ERNREBR 60 5 -

124, EAZESHBZE  SERAR AT SRS RES -

125, EAZAREY  SEEFUNEECOMBETES AEBERRFOS ST S
B SEAE  UETMNELESH DETIE - BRETEAMBERNER - rEREY
T2 =0 S S M T SR 5% -

126, EEEERBERE FESERGSENENIIEENRSEE  EEETSERS - FEN
SEEHSERANEME - EEE  RERHAT  BARTEIEETEIEY  BAR
B8 -

127, EBERBORES AT TSLE - REQSAEMN - SRS - HAFS DRKRG -
128, MARBBBBNOKE - ERZBRER—R 3 HEOEREE - FBBRRNHABREXRH
MRSANBERERNE - BRNG—E 3 A TRET S ZRABLSE -

129, [EXBBIRE - BNMEBERG  ZESRLT THILE -

1210, EEBETHLER  ARFEEEREE2BE 0  BENBEBERESAILEN3H
. ERENMRHEELEBT  BRE—3 00 BHBSEYLEERE -
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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

15.AEERINEBIEERT

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 0O

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

16. SHEEI R~

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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17.BIRFRE S M ECE &5

)
E
ol

b-1113
ol

13.19. EHEXBIER - R4 50x50x100 A% -

13.20. REBLEBRINBH(ERRE  ZOEEA . 7 @485 7 EFeE:R -
13.21. #AEX@EE5EEE S PANTONE 1795 C, RGB (238, 39, 55) -

13.22. #BEXEIE5EAE S PANTONE 802 C, RGB (68, 214, 44) -

13.23. AREERBIEZHIME (HBBEEMEADRTE ) -

13.24. ATEERBEZTHEE (HBBEEPREWRTE ) -

/

18 )L *‘I‘HIE\ET.I-
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14. FRER

BB EREEERN  SHSEEEMIGTIELR (AINERESHNE
R) MEMBHEX - SRERNES ZAHNESHTRE -

EITs EBREOBHHAEEAERREASE BRSIE « BRRE - 5
BHEEMWA - HENERFASABRARELE M5 BREMRAER
BRI EKE W SRS S BN E -

PGB A A B I LB AR BN R Mt B R AL ML B AL - BT EE e
£ - apeEerBEneE SN ES WRO EiE HEmER WRO 42
FER WRO HE -

BE BENAMEEE  FRBENEHESE - BB ERRRT
HIB AT SR SR BE -

BRI IS EMEEDPERNES - ZEE Ok EMRELESEREYE
BN -

GitHub repo — BTN EERRE I EA R SBAITE 2% - FEINEERE
A GitHub 12t ( https://github.com/ )

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

NSRS EHREEE - AT LS FREER - O] A 1 o
BT TRERIEY -

B EARBE D - BA—EOEEKN 2-3 B2HE (B4E) . M
ISR AR -

HifzEs —# (24 ) 155 - PR EEMA01 I SR/ 10 SR 14 (B R S S N
DAL T B EE A B I L IE S LIRS R L -

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

wWhEE S EEEANEE SN EE

WRO

FEAFRAIF - WRO fZF World Robot Olympiad Association Ltd. + &
—EEZIKEBENETT WRO WA EPIALEEMMRRISHRIZFER
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FyE% A.FFILECE P ol AE SR ERVIF R

RBRABENIERINESR
PR AIEOT

(a) - BB
(b) - BB

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

() - BELERE A 4 E

1]

(a) (b) (€)
ﬁ1gam§=ﬁﬁnwmmwm§ b) ZXEREBE - MEEER ;

c)RBIRIAH A EBES - FEBRBIRGWBZEN

T

(d) (e)
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(f)
20. d) RBIRFEF BN EEES ; o) RERZBEETEEEES ;
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)

22, [REFIE - SR ERENEESH
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3. ERERM3E®E "EB, B/ ERE

AETR 3 E®R  AEREIEMRBIRENRE - HARIEIGERIEE - LUNRAET 0

(c) REBERIELR / ARE - HHARFEILKEEREE
23. SEFRKItHRERER / ERE

MPREETEF - AR AEZE(@) A (b) BRIFLLEE - B2 -
B HARELVE - LEBERER -

ik

ABTEEABER (o)fE

(a) AEIEEARLIE / ERE (b) ARERFERIEHIEBRER / ERE
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(c) REBERIER / ARE - HHARKFEILKEEREE
24. SE|REFEHERIER / SRE

4. FHEKRAFSEITER

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

UM 418150 5 R:

BRA1 . RERRSAAREGETRE  TEBINESAFLLEBFERRES@ITH -

5

25. AT ERENR KRS TR

g0 EE 24 - (EELOSTRADAIRRE (HERFBERBIER) -
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 -

iR
\ \

26. RFFREFILERENEEEE R ZZFE

g0_EEl 26 - (EELSTRAORIERE ( BABERRERR) :
- BER1AEREEEZR - ERETEZEUER -
- PMER2:”RERFLETY -
- PEER 3 AERKREIR -
- PB4 ABEEERPELSE F—EERZTRE -
- BR5:AEFEFHERENLD TR ETE -

o

o

ERNBERTEOFH -

1B 3 . REHERRAETE - BxERAMEBEE 25 -
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MPREFHRTEITEH - KBEEMEREAECEHALE - WEEAMBY N —ERSE - A
EEERIFLE -

[
g\

@
o - ¢

27. RIERFAETRIVSETZMAHEMER -

mnEE 27 :
- PR REHOCERGTHAOIEREATE (HERFsEAKE) -

PEER 2 . REFLEY -
PEER 3 REHMNR AT - Bl FMEEE - SERER FManES -
B4 REEMEERENRZREXEAT -

EAEEMERSVRZFERESE - AERSOTRE - AISEREETREZE L5 —{E4E 58
BARFE -
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28. EXREHDFEMENRFRE - BRRARTHEEZERE

yniE 28 ZRIPAR :
- MR AEFHRLEERSTRAOORKERIE (HFBEANBANER) -
- PER 2 AEFLULAEMEESAIZTRE
- MER3:AEFHRAOTR - BAEMARENES - T2EAMONES -

ERBERRERLEERFL

PUNBRECER IS EETT
- MR AEFHRLEERSTREORZRIE (HFBEAMNBANER)
- PER 2 AEFULAEMEESAIZTRE
- PEER3: AEHERSEEE - (WE28FHT)
- [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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29. RFFAREERENBEAZSRLES M -

YHEl 29 FREF - RRPAEZRUETD !
- MR AEFHNEEERSTRALORZREHIIE (ASBERAEANER) -
- BER2:ABEFLIEMEREAGZELHFBER  KRABZ—RUEHG -
- PEER3: ABENELOHERGOBE -
- [ER4 A5 AENOEFEERMERER L - REIEEIEERSETE -
- [ER6M7  AEBREFELEZE - XNHERAOBEH (F_RIEHZGE) -
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- WE 29 £ TNE - [ESEEREMOE - AIIEERFL - (US—RIEHZEUEHESR

oJ#AR TS R E R EEZERE )
- B 29 ATE - AEDNAERSEMINEERN - FEHRE - BHIIEEREFEAZHREL

1B 6 : RAEEBERRBIRG

EAEERDETRE  UEERSOEBRBIRG - ABXENAELAESR BT
RERBBE (BIEERR - TETERFIIEE (FnERTIREELE )  BRGEBXT

RRFELH G EENE; BRIEXIEE EQQEEEHEEEJ@ )
2 ] 1 * 1

(a) (b)
B 30. SERAETHERRBIREIGRE : 2) FBZHAHEIES - b) AR ERAES -

B 7 RERZETR

EAEPHBREDOTER - RFPAEAZETR ORERESRERER - HIRER )

31 RERIETRE
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ABERIEFLEESOTRE - DR EIREE - BEAERBRGEEAES @ BIGeXXBER
it REE

(a) (b)
2. AERZFTREBRBFRFMARERE -

5. HHRAY A OIRBRZIBIER

Z R ERERNAORBRERERN B AEYERERS ERE AR BTN - HEREHE

At

KRR BIZHME FRIRER ( WH%?U%H%E’\J@E%%) ERAENFRE SR BEHOR B iR
HAETHE  AEEREHIPBEATHNRSE  BHEASZEL
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~—-_-_——>

FRE AR AR

B 33. )REfTRIEIERAS MBERRERGE (RENIER) -
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FRELE D R

|
B 34. )RETRIEERAS MBARZERG (REMHTA) -
ABETEEBHAENRE  HHABFLRELARLESE -

~
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JRECSE R

36. RETRICHERAMBBRERGE (REXEZEB)

SAEKREDOEZETER  AEBBRBRHREETZNU

I | . I

37. RERIZETREBZBEIRG -
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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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https://www.edrawsoft.com/wiring-diagram.html

https://www.smartdraw.com/wiring-diagram/

https://www.doityourself.com/stry/3-different-types-of-electrical-wiring-diagrams-explained

> wnNn =

https://www.allaboutcircuits.com/projects/build-your-own-robot-design-and-schematic/
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6 GitHub & H
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GitHub EHZIZE :

1. https://careerfoundry.com/en/blog/web-development/what-do-developers-use-github-for-heres-why-its-
vital/

2. What is GitHub?

3. https://apiumhub.com/tech-blog-barcelona/using-github/

4. https://kinsta.com/knowledgebase/what-is-github/

5. https://en.wikipedia.org/wiki/GitHub

6. https://www.howtogeek.com/180167/htg-explains-what-is-github-and-what-do-geeks-use-it-for/

7. https://www.simplilearn.com/tutorials/git-tutorial
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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 |MU 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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