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9.23.7. EBEBEDR  SEKMEREBHA - BIFH - EKEERE -
9.23.8. mEBEBREDR  SEKMZEMBEILLEESE -
9.23.9. [(EERVAEBERARENEE (ZeEE) -
9.23.10. LEBEMNAENSERMBRGMNEEES -
9.24. tJic - BIREWT LMRE—(ERE - [(EERFLABES -
9.25. #HHAFKEBERAKRAFEHLEERMEFH R BEERORTERE - IREEFBEPEETAAEE
M BHRUBRANREKOEOREFRRALFIR -
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10. &5

101, HUBRSESERIHE -

10.2. BRISESDER :

10.2.1. BEENHEBEE DGR 300 (1.1+1.2+1.3)

10.2.2. EEYSBE—ESED 709 (1.1+1.2+13+1.4(F1.5) 3K 1.6 1.7) + 1.8 +
1.9)

10.2.3. g ST 30 3

10.2.4 B =g 130 ( DEUGEERA) 75%EHRIR + 25% M X4 )

ME =¥y V)
1. FERBBEREEMRERE
Ol AEKRENESTRESETE S8 ERESATHENES - 1Lk | 0

BUERGRE  GRENFLUBREEBNUESFAELBEIA -

AETRTEE - ARGELLBERENSEMINER 8 E& - inE
s BHEEF BN EEET - BHNER  AETzHARE—EBEE - | 3
- RER[EAS BT - AERESRARSE (MNBEE - ERERERRE

Al ) INolERZED -

1.3. —B#ERE  AEREFEIIEERE - 3 3

Rk EIE S RYERSMES

Not completed three laps

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

AHETM=EZA - (LEEERFL - WHESE

1.5. RBMBEE L RBERSREBESER - B 4 4
W EE DTN — WA REES O -
Or
1.6. TER=EE  —EFBERBES B EIEE - 8 8
1.7 TR =EE - RARBIRR BB IEE - 10 10
1.8. RE—BEHELERNSEMA 15 15
1.9.1 RINEE(EREFESZN) 15 15
1.9.2 WA EFESZN i ]
2. EREREREESEE  BREWSHBLEE  AEIBHEERI - EZE@%% /
3. TRRERMEBMX Y B IEETTINAE - FSEMEC - 30
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10.3. EEARE - HFRBRFBER/REETL FR - H%%BN’EE%FF?E’J—HEHMF - [ERYREBET - B
O &XhNEEREMEERTRNTIEE - E2EROREUBLEEER - ZILBERERELR

3788 -
10.4. EBAERFBHEBFFESD - l[‘%ﬁﬁ&%’ﬁ%ﬂﬂ’ﬂﬁﬁﬁéﬁéﬁﬁ YRR
10.5. E%LHE@%%E’JHF%’ B T JRELEDE->RELGHE > RELNGHE >RERGKE  BE

10.6. Fﬁﬁ[‘%ﬁi%ﬁﬂ% §§I‘ﬁ/\ﬁ’]%$ﬁl§lé°
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1. EWRMEERE

1.1, ABRTAEFEE 300x200 AE - SEALFEBB 300 A -

11.2. AEWNESAFBB 1.5 AT -

11.3. AENREHE—ERESFEN—REEESHEENEBERRNE RN 4 8BE - BLRESHHES
(https://en.wikipedia.org/wiki/Front-wheel _drive)  # % 5& 21 (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) - FRLEEREHSE 2
AR REUSLEEEE - BN ER--FERMOAINOEEY  EONER--EMWOAEEA
B -

1.4, AEABERTARENZOH - S0 - Hik=EkEEs -

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

11.6. HEBRED  ARHFSEZHTEPAEETTEINRE - OFRLEEPARFEAERER
&~ BRYRFEMBIRRASE - ERITRBIZBEARREUEERS -

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

11.8. FFAREBE—ERZEMEN(SBC) / Mi%E(H)a3 (SBM) -

11.9. TEEEBEF  SEHMAEAREREIEZSE (RF) ~ E25F ( Bluetooth ) ~ R4
B (Wi-Fi ) SR EIEARREEREHNRE - IRELFEAINESEFRANEN - FHEURID
ThEERAR - A BENMERE - BREKMO KRS LEMAINGE -

11.10. BEXCILUEREEAIR - mERsBE ARG - RAREHKELESEREAZRN—1E -

11.11. BEECILUEREM DC BERAREE - FENmERESERS -

11.12. RZOIDIEAMESEREEWMOAIMERE (BIRFESEA  SLEEZEREE) - BES
EVATHERERIEEEHOM L NEBERAREEELR - MEREEER O BEEEE
B AREIRRE R L -

11.13. ERCIEREUEF24 (E—24E) - IRSBHRE - MEERG -

11.14. BEECLUERETRE - KRB ESEMRE -

11.15. FfI@EEMITTER - BEARE -

11.16. ABEEZREMN  LEAGTHARBZECQBNAMERE  EHSBERERZ AW -
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11.17. AIRFIEEERTOUERK / A+ / €BUEIMARIKS - 130 3 D SN2 MG - KREREH
CNC ERREENZHSE -

11.18. ABNRFIUERTEAMREHENEEE S AR -

11.19. BRCREREBIRS @ RE®  HOUFEANRETS - I ERMEERSME -

11.20. EXEEF EANREZTH - NRBELSURENENIRER - EMEUAEHECHENER -

11.21. AEYLIELHERL -

11.22. ABMEANENARE - EOpcmEESEEGSRSIZEaEA -

11.23. 2ERMOBEATRTHRELY -

11.24. 2EHMEZEBTERBFICEEXRUESTHRRIRE - BUE - FREEN - ERENHEEX
-

11.25. [EEERERFSERMER—ERESE  AREFHERRE -

i3
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12. EEERIERA

tEE
KX i T REFEA 1 YR B T (T2 0 E - SERE T HEN T FREFREFSE - WR
B KIEZIFITEE ~ 5/ ~ AR - S EREZ EWEMNRE -

121, LEO2SEAEERIBALURRE  EREAEUHEE I EERALERGZE - B
R ER AN R E S A L EIR -

122, SERAEARAREELAEASRENEHNBEREANSE SNARNRBBEL -
BARIBER S NI RS E -

123, LBEX - H—EA0EZNREBR 60 58 -

124, EAZESHBZE  SERAR AT SRS RES -

125 EAZAREY  SEEFUNEECOMBETES UEBERRFOS ST S
B SEAE  UETMNELESH DETIE - BRETEAMBERNES - HEREY
T2 =0 S S M M T S % -

126, EEEERBERE FESERGSENENIIEENRSEE  EEETSERS - FEN
SEEHSERNEME - EEE  RERHAT  BARTEIEETEIEY  BAR
S8 -

127, BERBORES AN TSLE - REQSAEMN - SRS - HATS DRNRG -
128, MABBBBNKE - ERZBREE—R 3 HEOEREE - FBBRBRNHABRERH
PMRSANBERERNE - BRNG—E 3 A TRET S ZRABLISE -

129, EBBIRE - BNRABERE  ZEERAT THLE -

1210, EEBETHLER  ARFEEEREE2BE 0  BENBBERESAILEN3H
. EWRENRHEELEBT  BRE—3 0 BHESEYLHERE -
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13. HEBEROHERE

tEE RS E ISt

13.1.  SHERE R~ 3200 x 3200 AE (+/- 5 AE ) - EEPARVIESAZEEBR~TZE 3000 x 3000 A
B (+-5NE) -

13.2. EBEWNTIZHBEALE -

13.3. EBEEHSE 100 RENIMEBIEE -

13.4. SMEMRBAAES (BB M ) BREEEE - INEIRIMNIERERER (RBESEEWEMR
E) °

13.5. ZMAEEKSE 100 AENAREIEZE

15. AEERINE IS ERT

13.6. WigRIINED (BB EBHNAE ) ~ IMERAE (FAEEN AL ) - KEEEZHNEBREHEEE -

13.7. EBEREMNEEXRER - (RKEIZIBEFMWEIDRE )

13.8.  AMEMATE 2 BRI EBBERFBOR IS Lt 75 Fa%

13.9. BEELARBNEBHRIE - RNEERN 20 AE - BEKECHRIFIIEUSBET CMYK (0,
60, 100, 0) - EEE42H% CMYK (100, 80, 0, 0) -

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

13.11. BEELEEBAIE AR/ 200 x 500 AE

13.12. B LEIEAFEERRBEGME - IEAEMERIE 1 2AF - &RRIEEESR CMYK (000 30) -

13.13. BEIRBEFHMER 50x50 NE

13.14. RBEFUEBBEENLREZ 0.5 2E - WERHEIRBEFESERZE - RIENEEE
CMYK (20 0 100 0) =

13.15. EIMERKS 85 A%
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CMYK
20 0 100 0O

CMYK
0 60 100 O

CMYK
100 80 0 (4]

CMYK
0 0 0 30

Stroke width 1 mm

Stroke width 1 mm

Stroke width 0.5 mm

A WR()

FUTURE

ENGINEERS

16. SR EI R~

B ERENEIREE

13.16. AEFIRBMBEMREMIES BN - IMNSRKEERLE - EHhERBAZ R E -

13.17. RENEERZREH -

13.18. EEHBERB VB NELLERENRSDENESE I ERT CMYK 5288 -
BosEEIRE=ZE - £AELESD - BESERSRBSMNIRESYENES
REEF MR PRI ESER -

World Robot Olympiad and the WRO logo are trademarks of the World Robot Olympiad Association Ltd.

Page 26 / 47 FRORGT




WORID ROBOT OLYMPIAD ™

@ ®
/N AN *
m;"l‘:f. }‘Z\' w R O k

WRO Future Engineers Category — General Rules

17.BIRFRE S M ECE &5

)
E
el

b-1113
ol

13.19. EHEXBIER - R4 50x50x100 A% -

13.20. MREBLEEFRINBH(ERRE  ZUEEA . 7 @485 7 EFeE:R -
13.21. #AEXEE5EEE S PANTONE 1795 C, RGB (238, 39, 55) -

13.22. #BEXEIE5EEE® S PANTONE 802 C, RGB (68, 214, 44) -

13.23. AREBERBIEZIME (BHBZBEEMEADRTE ) -

13.24. ATEERBEZTHEE (HBBEEPREWRTE ) -

/

18 )L *‘I‘HIE\ET.I-
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FEE

13.25. BREFESHNFRREZ—RRTH 200x20x100mm KRS
13.26. B WEBRIEBEINFESHEHMEFESERBITAR
13.27 FEHESEREAERFLE RGB(255, 0, 255)

13.28. REBERDSHIMKILBER

13.29. REEERBMaAIFS -

19. FEISEBRIR TR
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14. FRER

BB EREEERN  SHSEEEMIETIELR (AINERESHNE
R) MEMBEHER - SRERNES ZAHESHTRE -

EITs EBREOBHHAEEAERREASE BRI - BREE - 5
BHEEMA - HENERFASABRARELE M5 BREMRAER
HEAISEKE WS RSB ENSE -

PGB AR A EE I LB AR BN R M B R AL ML B WAL - BT EE e
£ - apeEarBEne SN RS WRO EiE HEmER WRO 42
FER WRO HE -

BE BENSMEER  BEREENEHKESE - BERBERREN
HIB AT SR SR BE -

BRI IS EREEDERNED - ZEHIECSEMBELESREYE
BN -

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

E5 AR S — B S RS E MBI - LLBENERERELES
TP RO -

NSRS EHEEE - AT LS CREER - O A 1 o
B TREREY -

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

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

RS =i BTSRRI E o SIS S E AT TS E -

EWhEE SEEEANEE SN EE

WRO AP - WRO 3 World Robot Olympiad Association Ltd. - 3&
—EE R EREE NIETT WRO W BB LE B AR B ST I F)

#&fili(touched) NSRS A\ B RREIIBI S RIS SRS IEESWEE -

S iEfA -
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fy i A FFILECE P ol AE SR ERVIF R

REERBE N EANES
REEFHEMT
(a) - BAHBH
(b) — BB ASEY
(c)- B8 . BFEEROAEE
(d) - ##5  EREEMEEEE
(e) - BENLEHEALE
() — BELERE A 4%

fiﬁ

(a) (b) (c)
Bl 19. a) LEERZBRFENABAIE ; b) XBERGZE - NEEBA ;

c)RHE 2%%%&..% IF R R BIRTRIBE

(d) (e)
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(f)
20. d) RBIFFEF BN EEES ; o) RERZBHETEEEES ;
IR BIRGEF BT EEEBES
2. BREFLEEERE (—REBNEGRE ) NS 1RHE

R IFEIAEREEEFERENRE - HLUAERERFEHE - EREFLERIEREAIE
zEdh - APREFEREIERENERI , K2 IRERFET=ERENELA - AVREHR
RETEERENERENA -

EAEFLEAZDBRE W - FFHTEREHEEEETEFLEREREA -

UWNAEFLENEBEZGERE (48 %)

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

AETR 3 ER  REREIEMRBIRERE - AR IEIGERIEE - LUNRAE 0

(c) REBERIER / ARE - HHARFEILKEEREE
23. SEFRItHRERER / ERE

MPREETEF - HHARBAEZE(@@) M (b) BRIFLLEE - B2 -
B HARELVE - LEERER -

ik

AEBESTEEABER (o)

(a) AEIEEARLI / ERE (b) AEFERIEHIEBRER / FRE

World Robot Olympiad and the WRO logo are trademarks of the World Robot Olympiad Association Ltd.
Page 31 /47

ERGBOT




WORID ROBOT OLYMPIAD ™

M AWROK

WRO Future Engineers Category — General Rules

(c) REBERIER / ARE - HHARKFILLKEEREE
24. SE|REFEHERIER / SRE

4. FHEKRAFSEITER

ELEEHE  ErfrAEadRaTiAmaE  BEEP R AEEMERSJHAEMRITTE
78 (REUEERERIPD )  AEZIERFE FTWREKEZESHEMORL - .

LUN 4181505 R:

BRA1 . RERRSAARGETHE  TEBINESAFLEBFERRES QTR -

X /" 'lllll*
.-"/'

S

=)

25. AR ERENR KRS TR

g0 EE 24 - (EELOSTRADAIRRE ( HERFBERIER)
R 1 AEREEER  ERETEZEIER -
PEER 2 . REFLEY -
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- PER 3 AERKREIR -

- (R4 AEFERBNERE - IR EIEANAXEHE T —EE5 -
- PERS  AERFEFRZERENRISITRS T -

ErERZEETR -

B2 SERKBERSENE  TFEMEERHZE -

Lo
\ \

26. RFFREFILERENEEEEE 22T E

g0_EEl 26 - (EELSTRAORIERE ( BABERRERR)
- BER1AEREEEZR  ERETEZEUER -
- PMER2:”REFLETY -
- PER 3 AERKREIR -
- PB4 AEEERPELSE F—EERZTRE -
- BR5AEFEFHERENLD TR ETE -

o

o

ERNBERTEDFH -

1B 3 REHERRAETHE - BxERAMEBEE 25 -
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MBREFHRTEITEH - KBREMEREAECEHALE - WeEEAMBHY TN —ERSE - A
EEERIFLE -

e

27. RIERFAETRIVSETZMAREMER -

mnEE 27 :
- PR REHOEERSTHAOIEREATE (HERFsEAKE) -

PEER 2 . REFLEY -
PEER 3 REHIMNRA T - Biels FMEEE - SRR M IanES -
B4 REEMEERENZREXEAT -

EAEEMERSVRFRRESE - AERSOTRE - AISEEETREZE 25 —{E48 58
BRRFE -
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28. EXREHNFEMENRFRE - BRRARTH&REZERE

YN8 28 ZRIPAK :
- MR AEFHRLEERSTRAOORKERIE (HFBEANBANER) -
- P& 2 AEFLULAEMEESFIZTRE
- MER3:AEFHKAOTR - BHAEMARENES - T2EAMONES -

ERBERRERLEERFL

LUNBRECERGISEETT
- MER1AEFSHRLEERSTROORZRIE (HFBEANBANER)
- PER 2 AEFLULAEMEESAIZTRE
- PEER3: AEHERSEEE - (WE28FHT)
- [ER4:AEFLEEMBEREZFE -
- BR5:AEFEFHERENLD TR ETE -

ERAENERFDE D ERENREA - ALLEEASFL -

1B 5: ZRAEFME

ABRFFZRUESD - BFERES —RANESRDSEMENUE - WIRE LE R A
ABRFHNRTRB IR -
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29. RFFAREERENBEAZRLES M -

YHEl 29 FREF - RRPAREZRUETD !
- MR AEFHNEEERSTRAORZREHIIE (ASBERABEANER) -
- BER2:ABEFLIEMEREAGZELHFBER  KRABZ—RUEHG -
- PEER 3 ABENELOHERSGOBE -
- [ER4 A5 AESOEFEERMERER L - REIEEIEERSETE -
- [ER6M7 : AEBREFELEZE - XNHERAOBEH (F_RIEHZGE) -
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- WE 29 £ N8 - [ESSEEREMOE - AILEERFL - (USE—RIEHZENUEHESR
OJ#ARTS B E R EEZERE )
- B 29 ATE - AEDNAERSEMINEERN - FEHE - BHIIEEREFEAZHREL

1B 6 : REMBERRBIRG -
/J\%PE@ T 6 Lmi_ A B Z“%EZHE”JB%"

B 7 RERZETR

EABHERELOITER - nFPAERETR (REELRERER - EEER )

= 24 EEHEIZEISED .
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ABERIEFLEES OTRE - DR EIREE - BEAERBRGEEAES  BRHEeXXBER

At @B

(a) (b)
2. AERZFTREBRBFRFMARERE -

5. FEBRIVGEBERRBEIRG

D RBERERNAREBRBER - & AENEHAERSERBBAR BT - AR
it

RABIRFHAUE ERIFRAR ( WH%?U%H%E’\J@E%?) ERAIERFRLR - EREHORBRGIER

WG ETEE REEREAIBBAENFR - BEASZEL

,

~----_——)

FRE AR AR

B 33. )REfTRIEIERAS MBRRERGE (RENIER) -
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JREEE D

|
4. REBETREERAMBRRZERG (REMLA) -

ABETEEBHAENRE  HHABFLRELARLEE -

A

~-—--__—)

R E SRR

5. 5ETREERS MBEBRERG (SEXTEER) -
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JREC SRR

1

[l 36. )RETRICIHR S MBERRBRG (RETEREB )

EAEKREDOEZETER  AEBBRBRHHREETZNU

|

37. AERIZFTREBRBIRGE

EEBRIBER  RAELEALBEN=BEPTHWREETRBERG - EBEAIEEFESNER L
ODRBREZR AN O EBRBER - BINADHBEIRBIRS °
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6. EFESENFE
ERBAEGH ENIERE 2 EFESNMEFESER ZBETLA - WRAIMSFITIEN

(B AERERHERE/NR 20 ) - HRABRRTEREN -

7 N7 VS

38. 39. 40.
IR ETERIE Ry ST B R I Hess | 524 A BYNE ST HTExEEEA

SRSBAEGH ENWEREEADNUREFEESAR - HRABRASEDEN -

77

7 \7

& 41. fiE] 42. B o=
RS R Fstes OB BIME LA TINE -

FEIZER BRI A - — BB - S AMEUENELE - FEESEEIE -
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fiik B AR ESTHIE

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.

.
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v

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 |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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