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10.7. FRREMNESITT I ZMER(SBC) (https://en.wikipedia.org/wiki/Single-board_computer)
or ()28 (SBM) (https://en.wikipedia.org/wiki/Single-board_microcontroller) - &
ABR -

10.8. NFHAREAE—ENZEMER(SBC) / MiZ(Hl)2: (SBM)
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B (Wi-Fi ) SUEOIEAAREERNENRE - URELEEAIESERRZANEN - FHENRELE
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10.10. EFTIDUEREAIEHIE - mESEE AR - BRI EUESEREORNRN—TE -

10.11. EXOIUERFABERERSE - SEN@E KBS ERE -
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10.14. EOI@EEMSTER - 2= AR -

10.15. [REEEEH  LWATHERZEBEBNEVEE  EFRSBEREEZ AN -

10.16. APRBIEZXERT@ERR / A4/ BYIEIMAKN A G - Fd 3 D SN EH - KES4L
CNC BEREIFHNEHE -

10.17. AEMNREIUFSREOM R ESMmENEREIEARE -

10.18. B OIDUERELRE® - REF - HOUEIANRETSE - WAt ERAMERMSHE -

10.19. EXEETEONRESH  URBETORBEUIEHIESR - FHEUCRBEOTHENER -

10.20. AREORUFASLHAEL -

10.21. AEMERNEXARSE] - EfstiRE =T H RSB ER -

10.22. 2EBRMUBEXTRLRELY -

1023, SERARZETERBSILELSRTARMAINRE B2 LUK  EERRAENX
# -

10.24. [EEEREAFSERMER—ERESLE  AREFHERARE -
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11. EEERERA

tEE
KX PG T REFEAo] YR B T (T2 E - AR E T HEN T FREFREFSE - WR
B KIEZIFITEE ~ 5] ~ AR - IS R E T WENRE -

11.1. EEEEZERSARFEARIGERS  EREARIGREZERZRISLEERGZA - #2
ZHRERMRSERETSLEERE -

11.2. 2EROEARIGEBEENAEXGRENBREUERZAGSE  BRHEKAEBGEEFL -
FMAFERENREENRERE -

11.3. EEBEX  F—RaWARIEERERES 60 iE -

11.4. HEHEERRSHGZAH - 2BEEROARHEILEE S RER -

11.5. HHFAGKRE  SBEFILUEECHUEETRE - B BTRBEFHAEERBSIE
FBEGRE - B LERS EETHE - EASTEEMERRE - nsfEEENRE
B BRI TR A

11.6. MHEOSKEGERE  FAESLERMABELERREENREE - EHEETSERE - FIEN
AEEHRERVARREE - EERE - REFHF T - BKAATERBETEEUEN - AR
B

11.7. BEWREFAVAET FF NEIEE - REEZAEMR - SBRETE - #ATS LR -

11.8.  EARBBBERKE - EIRERFERIES—R 3 D ERENRE - REBRENEKOFRIELH
MR ER 2Rt E - BERHAR T 3 nER TREASE ZBREBUCRE -

11.9. EBBERAE - BNFABERE  ZO5 AR NMELE -

11.10. EBEXTBULER  #FEFEREHREBZEE 90 ¥ BBNBESESREILEERN 3 7E -
ERENRBEOERERY - BRE—2 00 ¥ - HHASGZ A B IZBRET -
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12. HESRSHERE

tEE RS E ISt

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

122. BENTIZHBEALE -

12.3. BEHSE 100 RENIMEEIEE -

12.4. SMEMRBAAES (BIEBNS M ) BREEEE - INEIRIMNIERERER (RBESBEEWEMR
E) e

12.5. SZMAEERSE 100 AENAREIEZE

15. AEIERINE IS ERT

12.6. WigRINED (BB BHNAE ) ~ IMERAR (FAEEBEN AL ) - MEEEZHNEBEHEEE -

12.7. EBEREMNEEXRERE - (RKEZIBEFMWEIDRE )

12.8.  AMEMATE 2 BRI EBBERFBOR I Lt 5 Fa%

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

12.10. ZEBAS 1 AENERKRIRGISENERE - EHRVEES CMYK (000 30) -

12.11. SERELEEBRAIEAR/ 200 x 500 AE

12.12. ZEIEAFEERRBEEGME - IEAEMERIE 1 2AF - &RRIEEESR CMYK (000 30) -

12.13. BERBEFHMESR 50x50 NE

12.14. RBEFUEBBEENLREZ 0.5 2E - WERHERBEFESERZE - RIENEEE
CMYK (20 0 100 0) =

12.15. BEIWERKS 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

50 mm

somm] I 85mm ]

4 WRO 400 mm 200 mm 400 mm

FUTURE

ENGINEERS

1000 mm

16. SR EI R~

B ERENEIREE

12.16. HEHRERED - SEABRMENER - HIERNEEST LRAZFIE
12.16.1. BRRZEREESASZE—ERENEE ; ESERAZTEIER - MABRRRKTEUR
EBRIAER ( IEF57 1000 A% x1000 A% )
12.16.2. EiRAZEJEZE MW -
12.17. REREREEE -
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17.BIRFERE S M ECE &5

)
E
ol

b-1113
ol

12.18. RAGERER - KI5 50x50x100 A% °

12.19. RBLEERIVMEH(CERE - ZOER . 7 BASERN 7 BieE: -
12.20. 4IGBXRIBIEEEEES PANTONE 1795 C, RGB (238, 39, 55)
12.21. #REXIBIEEEES PANTONE 802 C, RGB (68, 214, 44) -

12.22. REBRBFHFHME (BSBEEMEMRE ) -
12.23. KREBRBFFHNEE (HSBEEMEMRE ) -

/

(a) (b)
18. RBIRFER T

13. MEERZE

B . EEAFFEEW CEAMESEERE—EMHmEE (FFESmsE ) ?

O% : RAE 103 FEE - “BWMLAZNWERN - w5 —EREFEN—EETREENEODE
#r o 7 UL - MRMIEFEERE ([ EZRREH AR - IRERLAAREDERN - B0l
Wtz — EER =R -
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14. FRER

MBI EREEERN  SHSEEEMIGTIELE (AINERESHNE
R) MEMBHER - SRERNES ZAHNESHTRE -

EITs EBREOBHHAEEAERREASE BRSIE « BRRE - 5
BHEEMA - HENEBRASABRARELE M5 BREMRAER
BRI EKE WS RS S BN E -

ELEE AR A B I LB AR BN R Mt B R AL ML B AL - BT EE e
£ - apeEarBEneE SN RS WRO EiE HBmER WRO 42
FER WRO HE -

BE BENAMEEE . BEENRE - SEERRETNBRATZSES
IRE -

BRI IS EMEEDPEMNES - ZEEOEaSEMRELESEREYE
BN -

GitHub repo — BTN EER B EA R SBAIEE 2% - ZEINEEIRE
A GitHub 12t ( https://github.com/ )

= AR S — B S RS E MBI - LhBENERERELES
TP RIREE -

NSRS EHREEE - AT LS FREER - O A 1 o
B TREREY -

B EARBED - BA—EOEEKN 2-3 B20E (B4E) M
ISR AR -

HifzsEs —# (24 ) 155 - IR EEA01 I S/ 10 | SR 14t (B R S S N
DAL T B EE A B I LIS S LIRS RS -

WRO

T:'E$?EEJEP » WRO {3 World Robot Olympiad Association Ltd. + &
—EEZIKEBERNETT WRO W2 EPIALEEMMRRISHRIZFER
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(f)
20. d) RBIFFEFBRREEES ; o) RERZBEETEEEES ;
IR BIRHEF BT EEEBES
2. BREFLEEERE (—REBNEGRE ) NS 1RE

RIFEIAEREEEFERENRE - HLUAEREREHE - EREFLERIEREAIE
zEdh  APREFEREIERENERI , K2 IRERFE=ERENEIA - AVREHR
RETEERENERENA -

EAERFLEAZDBRE W - FH T EREHEEEETEFLEEREREA -
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22, [EBFIE - SR ERENEESN
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3. ERERM3E®E "EB, B/ ERE

AETR 3 ER  AEREIEMRBIRERE - HAWRIEIGERIEE - LUNRAET;0

(c) REBERIER / ARE - HHARFEILLKEEREE
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(c) RECERIER / ARE - HHARFEILKBEEREE
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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.

-
>
i

! | 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 C: Recommendations for evaluating the vehicle
documentation

The review of the documentation is a completely new process for WRO challenges, which is
why it makes sense to provide criteria which will help to assign points for the corresponding
items in the scoring sheet.

Below is the list of scoring items and suggested criteria for every item:

Max Criteria description

Scoring item points

0 pts — no photo or only one photo is provided (either official or funny)

Team photos 1 1 pt. — both photos exist and their quality is good

0 pts — not enough photos are provided or the photos are taken from incorrect
perspective, or this is not the vehicle’s photos, or the quality of photos does not allow
6 vehicle photos 1 to investigate the position of vehicle’s parts and their structure.

1 pt. — one photo per every perspective is provided and photos were taken with good
quality

0 pts — no video provided or the video is not accessible, or the video is with low quality
and it is not clear that it is the same vehicle as in the photos, or the driving period on
the video is less than 30 seconds

URLto 1 pt. — the video is with good quality and presents the driving period only for one of
YouTube the tasks: driving without traffic signs or driving with traffic signs.

2 pts — the video provides a short review of the vehicle from participants, a real game
field (or very similar) is used for the driving period, solving of both tasks is
demonstrated in full manner

0 pts — no diagram is provided or it is not in the described format so there is no ability

to review it
1 pt. — the diagram is provided, it presents main components and the logic of their
connectivity
A schematic 2 pts — one or several diagrams are prepared and cover all the components used in
diagram of the 4 the vehicle, the connectivity logic of the diagram is clear
electromechanic 3 pts — one or several diagrams are prepared with usage of the industrial standards
al components but there are obvious issues. Most probably it will not be possible to reproduce the

real device with the help of diagram since it does not contain enough information

4 pts — one or several diagrams are prepared with usage of industrial standards
without obvious issues, it seems that it is easy to duplicate a real device based on the
diagrams

0 pts — the link to the GitHub repository is not provided or it is not accessible, or the
content of the repo does not comply to the requirements:
- the history of commits should contain at least 3 commits: the first one is not later
than 2 months before the competition — it must contain not less than 1/5 of the
final amount of the code, the second one is not later than 1 month before the
competition, the third one not later than 1 day before the competition
- the repository must contain a README.md file with a short description in English
GitHub code 2 (not less than 5000 characters) of designed solution
1 pt. — the code on the GitHub repo complies with requirements described above.
README.md file provides basic understanding of the repo’s content (the file contains
at least 5000 characters).
2 pts — the code is well structured and documented, it seems that the same code is
going to be used on the device during the competition. Besides the provided
description, the README.md file could be used as a manual to build/compile and
upload the program to the any controller of the vehicle.
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The process to perform the vehicle documentation evaluation could be the following:

1. There are at least three judges which who will evaluate the documentation.

2. Every judge gets familiar with the vehicle documentation and provides his evaluation for
every scoring item as per described criteria. The judge is not allowed to skip any scoring
item. No discussion between judges is allowed at this moment. The evaluation of the item
is based on the judge’s understanding of the criteria and his feeling about how the
corresponding criteria is reflected in the documentation — this is not a comparison of
documentation materials provided by several teams between each other.

3. Average value for every scoring item is calculated based on the judges’ marks.

4. The sum of all averaged scoring items is the total for the vehicle documentation for any
particular team.
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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/9453)

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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