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Bepcusa 16.05.24

AUV programming in the simulator

(english version below)

O6wan niucpopmauus

[aTta: 1-4 nona 2024

dopmaTt npoBeeHUsI: OHManH

Konu4yecTBo yernosek B komaHae: 1-3

BospacT: 14-18 net

Pernctpauus: no cebunke o 1 nioHa 15:00 (no MCK)

Mpynna ansa yyactHukoB B Telegram: https://t.me/+5GCIhAi4qH0zZGQy

OnucaHune copeBHOBaHUN U NpaBuUI

1.

[aHHaa kaTeropus npoBoauTCA B (popmMaTe xakaToHa. Y4acTHukam 3a 48
yacoB (1-3 wmond) 0Oyger HeobxoouMMoO  BbIMOAHUTE  3agaHue  no
nporpamMmmmupoBaHuto noasogHoro potota B cumynatope MUR IDE.

Mo nereHae 3agaHMs aBTOHOMHbIA annapaTt AOSPKEH BbINONHUTL paboThbl Mo
N3y4YeHNIO0 N ANArHOCTUKE COCTOSAHMST KOPanoBoro puda.

3apaHue, cueHa B CUMYTATOpPE U KpUTepun oLeHKN 0yayT onyornnKkoBaHbl
B 3aKpbITOW YaCTU pernamMeHTa B NepBbii AeHb COPEeBHOBAHUMN.

3apaHusa 6yayt goctynHbl 1 uons (15:00 no MCK). lNocne atoro y kKomaHabl
Oynet 48 yacoB Ha pelueHue 3agaqn.

Mocne nybnukauum 3agaHuii ¢ yd4acTHMKamu 6yaet npoBeaeH YCTaHOBOYHbIV
BebMHap C opraHm3aTopamu.

WToroBoe pelieHne [OMKHO OblTb 3arpy)eHo B OHSIAWH  CUCTeMy
aBToMatmyeckonm nposepkn pgo 3 wmona  15:00 (B dopmate
Ha3BaHMe_KomaHabl.py). lMpaBuna paboTbl C cuCTEMON aBTOMATUYECKOM
npoBepkn ByayT TakkKe OnMcaHbl B 3aKpbITON YacTu pernameHTa.

Mo pe3ynbTaTam oueHkn byaeT coOpMUPOBaH PENUTUMHI Y4AaCTHUKOB, COrfMacHo
KOoTopoMy ByayT pacnpeaeneHbl npu3osBble mecTta. torn 6yayT noaseneHsl 4
nons.

[na noorotToBkM K COPEBHOBaHMAM KOMaHAam NpeaoCcTaBnAlTCA HECKOSbKO
TECTOBbIX CLiEH, KOTOpble OCHOBaHbl Ha 3ajade MexayHapoaHoro artana.
CkavaTtb CLEHbI MOXHO no CCblinke:
https://disk.yandex.ru/d/ueRznZFprgXHgA

TpeHUpPOBOYHbIE 3a4aHUSI U CLEHbI

1.

MapkoBka
B gaHHOM cueHe Bbl MOXeTe NMOTPEHNPOBATLCA B NPOXoAe Yepes pasfnyHble
TUNbl BOPOT, YCTAHOBMEHHbIX Ha pasHon rnybuHe. Takke B cuUeHe



https://forms.gle/dJGfhxGXNJGQXcnB9
https://t.me/+5GClhAi4qH0zZGQy
https://disk.yandex.ru/d/ueRznZFprqXHgA
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npeacTtaBneHa gOK-CTaHumMA. AnnapaT 4OMMKEH NPUNapKoBaTbCs Ha TOM aTaxe,
KOTOPbIN YKa3aH nepea AOK-CTaHLmMen Ha Tabnnuke.

summer_scenet

2. UccnepoBaHune KopannoB
B paHHOM cueHe Bbl MoxeTe oTpaboTaTb OOHapyxeHue apTtedakToB
(noBpexaeHun) Ha koparnnax.

summer_scene2

Mpumep 3apaHua: HeobxoouMMO NpPOWTM MO BETBAM Kopanna M nocuuTaTb
KONMYecTBO noBpexaeHun. [na neyeHna Kopanna HeobXxoaMMO BbICTPENUTL
WHBbEKUMen (CHapsgoM) B KpacHbIM Kpyr. KonmyecTBO UHBbEKUUIW (CHapsgoB) paBHO
KONMYeCTBY MOBPEXOEHUN.

e BapwuaHT 1. [NoBpexaeHnsMn cHNTalTCA TOMbKO XenTble KBagpaThbl

e BapwuaHT 2. [NoBpexgeHnamm cunTaroTCs TOSbKO 3eeHble KBaapaThbl.

e BapwuaHT 3. [loBpexgeHusMn cuMTalTCa W 3efeHble U XenTble

KBagpaTbl.
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3. CnepoBaHue no fIMHUKU
B pnaHHOM cueHe Bbl MOxeTe oTpaboTaTb crnegoBaHWeE MO JIMHUKW, MaHEBPbI
Hag Tabnuykamm n cbpoc/nssnevyeHne MakeToB M3 KOp3uH. B 1 kop3uHe
pacrnonaratoTcs Kybukn, BO 2 KOp3nHe pacnonararoTca LmnvHape, B 3 KopanHe

- KyOVIKM U UMNUHAPDI.
[— B |

summer_scene3

Mpumep 3apgaHmaA: He06X04MMO NPOUTU NO SIMHUKN NOSHBIA KPYT.

e Ecnun annapat HaxoguTcs Hag KOP3WHOW C KyOGukammn, TO eMy HYXHO
cbpocuTtb 1 mapkep.

e [Ecnu annapat HaxoaMTCs Hag KOP3UHOW C LUUHOPAMU, TO MY HYXXHO
cbpocuTb 2 Mapkepa.

e [Ecnu annapaT HaxoauTcs Hag KOP3MHOWM C KyOrkamun u umnmHgpamm, 1o
€My HYXHO M3BreYyb OOBLEKT, KOTOpbLIM MpeAcTaBneH B KOP3WHE B
€ONHCTBEHHOM 3K3eMnnspe.

e Ecnn annapaTt okasarncs Hag OpaHXeBblM KBagpaToM, TO OH JOSMKEH
KOCHYTbCS €ero.

e Ecnn annapaT okasanca Hag 4YepHbiM KBagpaTOM, TO OH [OOSMKEH
BbICTPENUTb CHApPsiAOM NO HanpaBfEHNIO ABMKEHUS.

e Ecnn AHIA okasanca Hag YepHbIM TPeyrosisHUKOM, TO OH OOSDKeH
BCNSbITb Ha MOBEPXHOCTb, @ NOTOM BEPHYTbCHA Ha CBOK HayarbHYHO
rnyouny.

OnucaHue cumynstopa

TectnpoBaHue pabot dyget npoxogutb B cumynarope MUR IDE.
e Version: MUR IDE 0.1.0 ( https://murproject.com/#muride)
e Download MUR IDE:
https://murproject.com/documents/76/mur_installer 0_1_0.exe



https://murproject.com/#muride
https://murproject.com/documents/76/mur_installer_0_1_0.exe
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e Python version: python 3.11.2
e OpenCV library version: opencv 4.7.0

OHnanH cucrtema aBTOMaTU4eCKON NPOBEPKU

PaboTtaet co Bcemn bubnmnorekamm MUR IDE. MNMogpobHee o0 cucteme npoBepKn
OyaeT pacckasaHo B 3aKpbITOM YacTu perfiameHTa.

Ypoku no pa6ote B MUR IDE n komnbroTepHOMY 3peHUIo

https://marine.robocenter.org/gallery/video_list



https://marine.robocenter.org/gallery/video_list
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AUV programming in the simulator
Version 16.05.24

General
e Date: 1-4 July 2024
e Place: online
e Number of team members:1-3
e Age: 14-18
e Registration: link. Deadline: 1 June 15:00 (Moscow time)
e Group for participants in Telegram : https://t. me/+5GClhAi4gH0zZGQy

Description of the competition and rules

1.

This category is held in a hackathon format. Participants will need to complete
the task of programming an underwater robot in the MUR IDE simulator over
two days (July 1-3).

According to the mission legend, the autonomous vehicle must explore the
coral reef and diagnose its condition.

The competition task, the scene for the simulator and the evaluation
criteria will be published in the closed part of the rules on July 1.

The task will be available on July 1 (15:00 Moscow time). After this, the team
will have 48 hours to solve it.

After the task is published, an introductory webinar will be held with the
participants.

The final solution must be uploaded to the online automatic evaluation system
before July 3, 15:00 (in the format team_name.py). The rules for working with
the automatic evaluation system will also be described in the closed part of
the competition rules.

Based on the evaluation results, a rating of participants will be formed,
according to which prizes will be distributed. The results will be announced on
July 4th.

To prepare for the competition, teams are provided with several test scenes,
which are based on the competition task. You can download the scenes
from the link: https://disk.yandex.ru/d/ueRznZFprgXHgA

Training missions and scenes

1.

Parking

In this scene you can practice going through different types of gates. There is
also a docking station in the scene. The AUV must park on a specific floor of
the docking station. The floor is written in front of the docking station on the
plate.



https://forms.gle/dJGfhxGXNJGQXcnB9
https://t.me/+5GClhAi4qH0zZGQy
https://disk.yandex.ru/d/ueRznZFprqXHgA
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2. Research of corals
In this scene you can practice detecting artifacts (damage) on corals.

summer_scene2

Example of a task: you need to swim along the branches of a coral and count the
amount of damage. To treat coral, you need to shoot an injection (torpedo) into the
red circle. The number of injections (torpedoes) is equal to the number of damage.

e Variant 1. Only yellow squares count as damage.

e Variant 2. Only green squares are considered damage.

e Variant 3. Both green and yellow squares are considered damage.
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Following the line
In this scene, you can practice following a line, maneuvering over signs, and
dropping/retrieving objects from baskets. Basket 1 contains cubes, basket 2

contains cylinders, basket 3 contains cubes and cylinders.
[ _ T—

summer_scene3

Example of a task: you need to swim a full circle along a line.

e Ifthe AUV is above the basket with dice, then it needs to throw 1 marker
into the basket.

e If the AUV is above the basket with cylinders, then it needs to throw 2
markers into the basket.

o If the AUV is located above a basket with cubes and cylinders, then it
needs to retrieve an object that is presented in a single copy in the
basket.

e If the AUV is above the orange square, then it must touch it.

e If the AUV is above the black square, then it must fire a projectile in the
direction of movement.

e If the AUV is above the black triangle, then it should float to the surface
and then return to its initial depth.

Description of the simulator

Testing of the work will take place in the MUR IDE simulator.

Version: MUR IDE 0.1.0 ( https://murproject.com/#muride)
Download MUR IDE:
https://murproject.com/documents/76/mur_installer 0_1_0.exe
Python version: python 3.11.2

OpenCV library version: opencv 4.7.0



https://murproject.com/#muride
https://murproject.com/documents/76/mur_installer_0_1_0.exe
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Online automatic evaluation system

Works with all MUR IDE libraries. More details about the evaluation system will be
discussed in the closed part of the rules.

Lessons on working in MUR IDE and computer vision

https://marine.robocenter.org/gallery/video_list
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