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Introduction

Aircraft Age,

Autonomous Driving Age,

Artificial Intelligence Age,

In1927,Lindberghsucceeds
thefirstsolotransatlanticflight
andwontheOrteigPrize.

In2005,theStanfordTeamledby
Sebastian Thrun (now Vice President of
Google)wontheDARPAchallenge.

In 2020, The 1st ARC will be held. Who's the next pioneer?
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Young talents who lead innovation 

have been produced by competitions.

ARC aims to provide young talents

with research assistance and

path to great success.

In2012, JeoffreyHinton(professorofTheUniversityofToronto)
sparkedthethird-generationAIboomwithdeeplearning.

Charles Lindbergh made the first transatlantic flight.

Sebastian Thrun won theDARPA Challenge.

The University of Toronto team made a breakthrough

at the ILSVRC

Pioneers of the

(ImageNet Large Scale Visual Recognition Challenge).



Date：
《 Scheduled a few days within this period 》

Venue：
《 For details about the venue 

will be announced at a later. 》

Date and Venue
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June 28 - July 5, 2020

In Fukushima
Fukushima
Prefecture



Aims

・Discovery and development of young talents to be the pioneers in

the advanced robotics field and drone industries (and to provide

them with the start-up environment of new businesses ).

・Promotion of the advanced robotics industry.

・Weaimtocultivate talentedyoungpeoplethroughthecompetitionto
pushtheboundariesofroboticstechnology.

・Research grants will be provided for the team that has presented an
excellentinnovationproposalandplan.

・Prize money will be awarded to several outstanding team in the final
judging(competition).

・Thecompetitionwillalsobeanopportunityforcorporatescouts.

The Money of

Research Grants

and Prizes
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Cooperator and Supporters

Ministry of Education, Culture, Sports, Science and Technology, Ministry of Economy, Trade and

Industry, Ministry of Land, Infrastructure, Transport and Tourism, Ministry of Internal Affairs and

Communications, Cabinet Office, Fukushima Prefecture, Minami-soma City, Chiba City, Kanagawa

Prefecture, New Energy and Industrial Technology Development Organization (NEDO), Agency of

Industrial Science and Technology (AIST), National Institute of Information and Communications

Technology (NICT), Japan Japan Aerospace Exploration Agency (JAXA), The Robotics Society of Japan,

Fukushima Innovation Coast Initiative Promotion Organization, Japan Association of New Economy,

NikkanKogyoShimbun,etc.(innoparticularorder,includingapplication)

・ARC is supported by 6 national organizations, 4 local governments, 

and 20 academic organizations.

・And sponsored by several global companies.

Supported by
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Cooperated by Japan Drone Consortium(JDC)



Flow to the Final Judging (Competition)

Apply（Submit of proposal）

Paperwork Screening

Presentation Screening

Final Judging (Competition)

October 1 -December 20, 2019

December 20-27, 2019

Early January 2020

June 28 - July 5, 2020

▼

▼

▼ We support the development by providing the grants.

We review the submitted proposals.
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↓Applicants living overseas are exempt from the Presentation Screening.



Competition Overview

T h e  f i n a l  J u d g i n g  i s  a  d i s a s te r  r e l i e f  m i s s i o n .

A large-scale earthquake!

Next-generation flying robots dispatch!

Formulate a route to the disaster site,

and rescue the survivors!

・A large-scale earthquake has happened, there is a possibility that a serious disaster has occurred in a remote 

village, but details are unclear. 

・Landslides and other obstructions on various routes have obstructed the path to the site.

・It is necessary to formulate a route to dispatch rescue teams while discovering and supporting rescuers.

Participants will be asked to undertake a mission to disaster relief 

on the following assumptions.
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Three sub-missions

The final judging is composed of 3 sub-missions.

Phase

1
Phase

2
Phase

3

Route formulation by searching

from the sky

Delivery of relief supplies to 

rescuers and caregivers

Confirming the situation of 

survivors in collapsed facilities

We assume that one team

willcontinuallycarryoutfrom

phase1tophase3.

However, is also possible to

enter with each Phase only

oracombinationofthem.
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Phase 1 & Phase 2 Flight Areas
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※These maps are an excerpt 

from the Geospatial 

Information Authority of 

Japan maps.

※Fukushima Robot Test Field  

is located in Minamisoma

City, Fukushima Prefecture.

※ For the RTF, please refer to 

the following website.

https://www.fipo.or.jp/robot/

Fukushima Robot Test Field (RTF) 
and surrounding areas

RTF

・Avastareaofabout10squarekilometers includingtheRTF.

・Therearemany“No-flyzones” inthearea.

Theteamshavedecidedtoparticipate inthecompetitionwill

beinformedwithmoreinformation.

Haramachi-ward

Odaka-ward

Namie-machi
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Communication Towers and Antennas

RTF

Two communication towers in Haramachi (In the RTF) and Odaka ward. Each communication tower has four antennas that

2.4GHz/920MHzrodantennas(2kminradius)and2.4GHz/920MHzdirectionalantennas(8kminradius).

Competitorsalwaysactivateonlyoneofthefourantennasandflylongdistances.

Haramachi-wardOdaka-ward
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The Test Results for the Flight Level (Using the installed communication towers)

Test Data

Distance                              11.162 km

Side distance                      11.185 km

Elevation difference          -4.000 m

Bearing                                175.18°

Angle→                                0.02°

Angle←                               -0.02°

Sink                                     -8 m

Estimated time                  00:00:00

Cumulative elevation (+) 174.844 m

Cumulative elevation (-) 178.402 m

Haramachi-side Odaka-side

・Inthevisual flight, it ispossibletocommunicatefromacommunicationtowerwith

aheightof30meters.

・Even inthemostdifficultareaofthemiddlepart, itseemstobepossible

tocommunicate if it ismorethan120metersabovesea level.

・Whenthedronefliesoverthesea, therearenoobstacles, soitseemstohavemore

freedomattheflight level.
※This data was provided by the Fukushima Robot Test Field.



Points of Phase 1

Route formulation by searching from the sky using flying robots

・Searchavastareapre-designated

byflyingrobots.

・Identify thelocationandtypeof

obstacles andreportto

thedisaster responseHQ.

・Ifthereareoneormorerescuers

inthearea,alsothelocationsofthem

mustbereported.

・Whilecarryingouttheabovemission,

formulatethedispatch

routeofthereliefteam.
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Metrics of Phase 1

Speed and accuracy of the search, and the image recognition 

ability using AI, etc. are asked.

・Participants mayuseseveral aircraft (also,not limitedtotherotarywings).

・Thereportsareencouraged tosubmitbywide-area electronicdatausingorthophotos,3Dmaps,etc.

・Inrecognition technology, It’sencouragedtouseAI,etc.

(Youmayprocessthedataontheground,butthescoredecreases).

・Thetechnologyofhigh-speed processingforshortening thetime

bytransmitting datatocloudcomputingduringtheflightwillbehighlyevaluated.

・Also it maybeallowedthatusingAIforcandidate extraction,andhumansjudgethetypeandlocation.

・Teamsthat finishreportingwithinthetimelimit,movetothemissionPhase2immediately.
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Points of Phase 2

Confirming and delivery of relief supplies needed by the rescuer 

and the caregiver

・Flytothevicinityoftherescuerand

confirmthetypeofsuppliesneeded.

・Weassumerecognitionbyvoiceortext.

・Theaircraftmaynotbeabletoland

becausefallentreesetc.arescattered

aroundtherescuerandthecaregiver.

・Selectasafeplaceanddeliversupplies

byhighprecision landing

ormid-airdropping.
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Metrics of Phase 2

How quickly, safely and accurately delivered the relief supplies?

・Ifyoucouldnot identify inPhase1thelocationoftherescuerrequiredforPhase2,

disaster responseHQannouncestheinformation(butthescoredecreases).

・Thetechnology torecognize thetextwrittenonpaperortheroad,

andtorecognize thevoicesemittedbytherescuer isevaluated.

・Theaircraftusingconfirmthetypeofsuppliesneeded

andusingdeliver itdoesnothavetobethesame.

・Ifyoucanlandordropaccuratelywithoutdamaging thesupplies

whilemaintainingasafedistancefromtherescuerandthecaregiver, youwillget thehighpoint..

・Especially, ifyourteamautomatically recognized byAIasuitable placefor landing

andsuccessfully madeahigh-precision landing, youwillbehighlyevaluated.
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Metrics of Phase３

Confirming the situation of survivors in collapsed facilities 

(unknown environments)

・Approachtoacollapsedfacility

inaremotevillageusingaflyingrobot.

・Recognizetheappropriatepathof

intrusionandenterthefacility

(byflyingorgroundrobots).

・Internalsearchtoconfirm

thenumberofsurvivors

andtheir locationsandsituations.

・Aftercreatinga3Dmapinthefacility,

markandreportthelocation

oftherescuer.
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Metrics of Phase 3

The ability to search in the facilities with non-GPS environments 

and limited path of intrusion will be evaluated.

・It isalsoallowedtostart themissionfromthevicinityofthecollapsedfacility,butthescoredecreases.

Ifyousucceedtheapproachingfromaremote location, it isappreciatedmore.

・Althoughwedon’t ruleoutthepossibility tosearchwithalargeflyingrobot

butassumetheenvironment thatcannotbefull-searchedwithouttheuseofsmallaircraft.

・Inadditiontousingtheflyingrobots(UAVs), tousethegroundrobots(UGVs) isalsoallowed,

andthecooperationUAVandUGV,inthatcase,willbehighlyevaluated.

・Afterthecreatingofa3Dmap, ifyoucanidentify thenumberandlocationofthesurvivors,

andreport themaccurately, youwillbehighlyevaluated.

・ It isalsogoodtorecognizethevoiceandbodytemperatureofthesurvivorsandtouseitfor identification.
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Points and Metrics of throughout

・Participationusingonlyready-madeproducts isalsoacceptable(thescoredoesn’tdecrease),

buttheoriginalaircraftandtechnology aremoreappreciated.

・Amissionwillbecarriedoutoneteamatatime. Itwillnotbemixedwithother team’saircraft.

・Thetimelimitwillbeannouncedatalater

(weareconsideringthateachteamhasabouttwohoursthroughfromPhase1toPhase3).

There isatimelimit foreachPhase,andtheamountclearedearlier isaddedtothepoint.

・Becauseweplaceagreatemphasisonsafety iftheflyingrobotcrashestotheground

willbeimposedamaximumpenalty(but ifthesafetydeviceoperatesproperly intheeventofafall,

reducethewidthofthedecreasedscore).

・Ifyourteamoperatesmultipleaircraft, formationflight,andcollisionavoidancefunctionswillbehighlyevaluated.
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Aircraft technology, algorithms, and operational methods with 

high safety, practicality, and originality will be highly evaluated.



What is important in the proposal?

The review committee is looking for what 

is not a strategy to win the game, 

but a proposal for effective innovation in the disaster relief field.

・Whatsolutionsandinnovationswouldyouproposeaftercorrectly recognizingcurrentstatusandissues

intheadvancedroboticsfield(especiallydisaster responserobotics)?

・Doyouhaveenoughideawhatkindofdevelopmentandpreparationshouldyoudo

after imaginingtherealsceneofdisaster reliefbeyondtheCompetition Scenario?

・Pleaseappealtousthatyourteamcancarryoutyourproposals.

Whatbackgroundandexpertisedoyourteammembershave?

Whatkindofworkwilleachofthemtakeintheproject?

・Areyourealisticabouttheequipmentandconsumablesusedtocarryouttheproposal, includingtotalcost?
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Research Grants and Prizes

Research Grants

・Researchgrantswillbeprovided

fortheteamthathaspresented

anexcellent innovationproposalandplan.

・Thetotalamount is inaccordancewith

"ResearchGrantApplication"(specifically, wewill

notify individually, inthemiddleofJanuary).

・Thepaymentdateisscheduledfor

theendofJanuary2020.

・Thosewhoreceivearesearchgrantareobligedto

submitaspendingreportaftertheARC.

Prizes

・Prizemoneywillbeawardedtoseveraloutstanding

teamsinthefinal judging(competition).

・Theamountofeachawardwillbedetermined

bythereviewcommittee, afterthecompetition.

・Someteamsmayreceivebothresearchgrants

andprizemoney.

・Thepaymentdateisscheduledfor

earlyAugust2020.

※Bothgrantsandprizemoneywillbefundedbydonations

fromtheFoundationand thesponsoringcompanies.
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Publication of the Achievements

The competition results and the useful findings will contribute 

to the development of the advanced robotics industry.

ARC Achievements

Publication of 

outstanding teams
Sharing of 

the useful findings
The success of young talents

Development of the Advanced Robotics Industry

・In addition to publishing

these information

through the mass media, 

it’ll also post them on the 

Foundation’s website 

and publishes booklets.

・Presentation of achievement 

by prize winners, etc.

・Outstanding teams will get a 

chance of the corporate scouts

and start-up of new business.
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Applications

Download from the "Official document download page"

After carefully reading the "Application Overview", 

prepare the proposals (Proposal Overview, Proposal Plan, 

and Research Grants Application) and convert it to PDF.

Access the "Competitions" on the Foundation's website

Fill in the form in the "Entry Page"

Attach (upload) and send a proposal

▼

▼

▼

Deadline: December 20, 2019, 17:00 (JST)
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Notes

Attention on participation

・Participationfeeisfree

(However, pleasepayyourexpensesfortravel,equipment transportation,accommodation, insurance,

andotherexpensesrelatedtoparticipationinthecompetition).

・Participantscannotenterfrommorethanoneteam.

Flight permit application

・TheFoundationshallapplyforaflightpermittotheMinistryofLand,Infrastructure,TransportandTourisminbulk

(participantsmustsubmitthenecessary informationfortheapplicationbythespecifieddate).

Handling of intellectual property

・Regardlessofanyprovisionofresearchgrants,all intellectualpropertyrights

regardinghardwareandsoftwareofaircraft,etc.participating inARCshallbelongtotheparticipant

(pleasecompleteanyintellectualpropertyproceduresbeforepublication).



Forums and Workshops

The Foundation has been holding the "Next-Generation Robotics forum and workshop" 

to raise the level of knowledge of young human resources, including ARC participants.

The1st Next-Generation Robotics forum andworkshop

"Lecture1" washeldonOctober2,2019,atGinzaBlossomCentralHall.

"Lecture2,3" willbeheldonNovember25andJanuary2020atthesamevenue.

Forumtheme:"AIxDrone"
HistoryofDeepLearning,NewTopics,andIssues,

ApplicationtoDroneTechnology

Lecturedby :Dr.HelmutPrendinger

(Professor,NationalInstituteofInformatics)

※ For details, please refer to our website.
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Foundation Office

Advanced Robotics Foundation (ARF)

Fuji Chuo Building 6F, 2-1-7 Shintomi, Chuo-ku, Tokyo

A1-minute walk from Exit2ofShintomi-Cho station

onthe Yurakucho Subway Line, Tokyometro

(Abrown slender building in front of the road separated from TheChuo WardOffice)

Phone : (+81)3-5244-9810 (+81) 3-5244-9505

Fax : (+81) 3-5244-9811

Website：http://arf.or.jp

E-mail ：competition-es@arf.or.jp
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