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Abstract. In this paper we reporton the statusof the RoboCupJuior league,
four yearsafterit wasfounded. Sinceits inceptionin 2000, we have beensur

veying and/orinterviewing studentsand mentorswho participatein theinterna-
tional event. Herewe presenta high-level overview of this data.We discussde-
mographics of participantscharacteristicef preparatiorandeducdional value.
We highlight trendsandidentify needor thefuture,in termsof eventorganiza-
tion, educationhassessmergndcommurity-building.

1 Intr oduction

RoboCupJdunior (RCJ),thedivisionof RoboCupgearedowardprimay andsecondar
schoolstudets, wasfoundedin 200Q Thefocus in the Juniorleagueis on edu@tion.

RCJ offers threechallengs (see gure 1) — soccer rescueand dance— eachem-
phasizingoothcoopeative andcompetitive aspectsThestatedmissionof RoboCupu-
nior is: “to createalearnirg ervironmet for today andto fosterundestandingamory

humars andtechndogy for tomorow”. RCJ providesan exciting introdwction to the
eld of robdics, anew way to develop technicalabilitiesthrough hand-onexperience
with computing machirery and progammirg, anda highly motivating opportunity to

learnabou teamwvork while sharingtechndogy with friends. In contrast to the one-
child-one-conputerscenariatypicdly seentoday RCJprovidesa uniqueoppotunity

for participarts with a variety of interestsandstrengtls to work togetherasa teamto
achieveacomnongoal.

The ideafor RoboCupJnior was demanstratedin 1998 with a demastrationat
RoboCup98in Paris[1]. The rst internatiorml competition washeldin 2000in Mel-
boume, Australiaat RoboCup2000, with 25 teamsfrom 3 counties participating [2].
In 2001, in Seattle,USA, therewere 25 teamsfrom 4 countries (83 studentlus 17
mentos) [3]. In thefollowing year theinitiative explodedand59 teamsfrom 12 coun
tries cameto RoboCupunior2002in Fukuola, Japan(183 studentglus 51 mentas)
[4]. Mostrecently 67 teamsfrom 15 courtries participatedat RoboCypJunior2003in
Padovaltaly (233studentplus56 mentas). The fth annwalinternatiorml RoboCupu-
nior event will be held in Lisbon, Portugd in early July 2004 and a similar rate of
exparsionis expected
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Fig. 1. RoboCug@uniorchallengs.

This paper focuseson repoting on the statusof the RoboCuguniorleaguefrom
several standpints. Sinceits incefion, we have beeninvolved in evaluging RCJfor
the dual purposeof trackirg its grownth in termsof membes andinternatioalization
and exanining whatit is abou RCJ (androbdics in general)thatis so exciting and
motivating for studentsaandwhatintriguesmentas andkeepstheminvolvedfrom one
yearto the next. We have corductedinteniews and suneys of studeits and mentors
sincethe rst RCJeventin Melbourne.Our initial repat wasa pilot study basedon
interviews of mentorg2]. A follow-up studywasreportel in 2002thatincluded input
from studentsandcompaedthetrendsidenti ed in 2000 to datacollectedin 2001 [3].
The dataindicatedthe possibility of exciting results,if a more compehensie study
werecondictedwith moreparticiparts over alonger time periad. This repat attempts
to take a stepin thatdirection.

Sincethe initiative explodedin popuarity in 2002 we have collectedmore than
threetimesasmuchdataasin the rst two years.Here,we analyzethatdataandcom-
pareit with the initial yeas. Additiondly, we repot the dema@raplic statisticsand
increasean participaion world-wide. We describedevelopmentswithin the RCJleague
andclosewith a brief summay andfuture plans.

It isimportantto keepin mindwhenreadirg thisrepat thatthedatawascollectedat
anannual internatioral eventhostedby a differentcourtry eachyear The hostregions
typically accoun for approximately40% of RCJteams,so asa result,the trendsare
highly subjectie to the normsandcharactestics of eachregion. Theinterestingpiece
isto nd trendsthatbreachthe cultural divide andsomeareidenti ed below.

2 Participation

We examire ratesof participationin termsof the numkber of teamsandthe number of
studentaandmentas who have attendedeachevent. Threeyearsarecompaed: 200+

2003 All the datapresentedor subseqant yearsboth in termsof registrationand
evaluatian statisticswasnot collectedin 2000, sowe consider200 to be a pilot year
andhererestrictourcomparisongo 200%:2003. We view thedatain threeways,looking

atthepopulationdistribution acrosscourtries, challengsandgender.

We examinethe internatioral distribution of teamsover the threeyeas. In 2001,
teamsfrom 4 courtries participated This roseto 12 countriesin 2002and15in 2003



| 2001 | 2002 | 2003 | 2001 | 2002| 2003
Ausralasia Europe
Australia |10 (40%) 8 (14%) 5 (7%) Denmark 1 (2%)
China 2 (3%) 4 (6%) Finland 1(2%) 1 (1%)
Japan 29 (49%)|12 (18% Germary|5 (20%)5 (8%) 15 (22%
Korea 5 (8%) Italy 7 (10%)
Singapae 4 (6%) Norway 1(2%) 1 (1%)
Taiwan 2 (3%) Portugal 1 (1%)
Thailand 4 (7%) Slovakia 1(2%) 3 (4%)
North America UK 2 (8%) 3 (4%)
Canada 1 (2%) 2 (3%) Middle East
USA 8(32%)| 1 (2%) 4 (6%) Iran | | | 3 (4%)

Table 1. Distribution of teamsfrom differentcourtries.

Countriesaregroupedby region andlisted in alphabeticabrder Entriescontainthe numberof
teamsthat participatedthat year The numberin parentfesisindicateswhat percentag of total
participationwasrepresentetly thatcountry Blank entriesindicatethata countrydid not partic-
ipatein the corresponihg year Bold entrieshighlight the hostcourtry eachyear
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Fig. 2. Distribution eachyearof studentdrom differentcountries.

key: 0z = Australia;ca = Canadach = China;dk = Denmark;fn = Finland;ge = Germauy;
ir = Iran; it = Italy; jp = Japanko = Korea;no = Norway; po = Portugal;si = Singapores| =
Slovakia; ta = Taiwan;th = Thailand;uk = UK; us = USA.

Statisticsonteamsareshawn in table1l. The correspadingstatisticscounting students
(insteadof teams)s illustratedgraghically in gure 2.

Table2 shaws the distribution of participants enterirg eachof the four challenges:
1-on1soccer2-on-2 soccerrescueanddance Notethat1-on1 soccemwasnotheldin
2001andrescuavasnotheldin 20@. Thesewerethe decisionof local organizers’. It
is interestingto notethat2-on-2 socceremainsthe mostpopular challengejnvolving
from abou two-thirdsto three-qartersof participants.Danceattractsabou onethird of
participars. Rescuerevampedin 2003, draws justuncer 20%of participants; however
it is anticipatedhatthis percetagewill rise (seesectiord.2).

3 Subsequetly, throughefforts to provide a moreformal structurefor RCJ,thesecrucial types
of decisionswereplacedin the hands of aninternationaltechnicalcommitteewhich includes
two memberof the RoboCupFederatiorExecutve Committee.



2001 2002 2003
teams | students| teams | students|| teams | students

dance 7 (28%) 29 (35%) 12 (20%) 63 (34%)|18 (27%) 67 (29%
rescue 4 (16%)16 (19% 12 (18%) 39 (17%
1-on-1socce 4 (7%) 10 (5%)|14 (21%) 49 (21%
2-on-2soccef| 22 (88%) 68 (82%) |45 (76%) 125 (68%)| 45 (67%) 166 (71%

Table 2. Challenges.

| | 2001 | 2002 | 2003 |
|total |10 (12%)30 (16%) 37 (16%)
dance 5 (17%) 16 (25%) 22 (33%)
rescue 0 (0%) 7 (18%
1x1soccer 0 (0%) 3 (6%)
2x2soccer 7 (10%) 16 (13%) 13 (8%

Table 3. Percentagef femalestudentparticipantsperyearandby challenge.

We arealsointerestedn studyingthe gender balarce, acrossyeas andchallengs,
for both studets and mentas. Here,we preseh dataon ratesof femaleparticipation
within the studen population. Note thatwe arenotincludng mentas becagethedata
we have is sparseandinaccuate.Oneplanred improvemen for theimmediatefuture
is standar@zationandcentralizéion of datacollectionfor all RCJparticipans (students
andmentas).

In table 3, we shav the percentag of female studentparticipars over all three
years.The total numker is preseted andis alsobroken down by challerge. Note that
somestuderts participatein morethanonechallerge, which explains why the sumof
thevaluesbrokendown by challergeexceed thetotal nurberin thetop row. Also note
thatthe challeng percemagesaretheratesof femaleparticipdion calculatedover all
studentsvho participatedin thatchalleng (notoverall participants).

RobdCupJuniorhasseenstronggrowth in the numter of femaleparticipants.We
highlight thefactthatthedancechalleng, which providesa uniqueoutletfor creatvity,
attracted33% female participantsin 2008, double the rate of just two yearsearlier
and also well above typical ratesfor conputer scienceand most engireering elds,
whichgeneally range from 10-20% female.Thistrendhasbeenduplicatel in all of the
nationd openeventsheld thusfar, mostnotally in Australiawhereover half the RCJ
danceparticipaitsin 208 werefemale.Thisis impressve,asthescaleof theAustralian
RoboCupunioreffort is suchthateachstatehasits own regional champonshipandon
theorderof ve hurdredstuderts participatein the courtry's natioral RoboCugunior
evert eachyear



3 Evaluation

In 2000, we condctedvideotapednterviens of mentorawith theintentof beginninga
longtem studyof the effeds of RCJacrossawide spectrunof technical academiand
socialareasWe transcriled andanalyzedhis data,whichis presetedin [2]. The ex-
periene informedthecreationof a setof suneys for bothstudentandmentas, which
we adminsteredin 2001 Thesewereanalyzedandpresetedin [3]. We usedthesere-
sultsto modify our surey methoalogy, shifting from mostly openended qualitative
questios to a closed quantitatve questiomairefor 2002and2003 In this section,we
detail our ndings from theselasttwo years,comparing themto the resultsof 2001
Note that since our datacollection methalology from 2000 differed so signi cantly
from the subsegantyears,we do not attemptto make ary directcomparisonsto this
data.

It is alsoworth mentiming that we condwctedvideotapedinterviews of students
in 2001 and 2002 Analysis of this datais problematicfor several reasonsThe data
collectionmethalology wasinconsistentprimarily becasgeintervievs werecondicted
by volunteerswho werenot trainedinterviewers andso mary inteniews becamecon-
versatios anddeviatedfrom the prescrited setof questios. This wascompunded by
languae issues(both at the time of the interviews andlater, duting transcriptia). In
addition accuatetranscriptia is extremely time-corsuminganderrorprone. Thuswe
canna draw statisticalconclusios from theseinterviews, althowgh they have seneda
usefulpumposein developingthe suneys. We did not conduct interviews in 2003and
do not planary for 2004 Futureevaluationsmay include more structurednterviens
conductedby researchrsin areassuchaseducatiorandhumandevelopment.

Table 4 shaws the rate of retun on the suneys for all threeyears(2001-20@B).
Totalsareshowvn; aswell, the datais subdvided by gendr andcounts. Excep for the
totals,the percentgesarecalculatedasthe rateof returnof all peoplewho responled
(notover all participants). Thepercetagesepotedfor “courtry” arethe percemtageof
thetotal responsethatwerefrom eachnation.This givesanindication of the extert to
which overall trends might be attributedto a particula country Thisis notthe sameas
therespomseratefrom eachcounty, i.e.,thepercemageof participantsfrom aparticdar
courtry who comgete the suneys. Thatis shovn in table5 andgivesanindicaion of
to whatextert a collective courtry's respaseis representatve of thatcounts.

3.1 Students'responses.

A totalof 192studers participatedn thesurney (2001,39students2002 104studerts;
2003 49 students)Out of these 84%weremaleand16%werefemale(162malesand
29 femalesin total; 2001, 34 males,5 females;20®, 86 males,17 females;2003, 42
males,7 femdes).Herewe presentinalysisof theirresposesto four questiors.

How wasyour team organized?We collectedvalid answerdo this questiononly
in 2002and2003 In 2001, the questionvasphrasedwith openendedrespoisesrather
thanmultiple choiceanswersandmary studentamisunderstoodthe question(for ex-
ample,someansweredwell”). Sowe changdtheformatof the questionto multiple-
choicein 2002 Basedon the 2002and20(3 data,mary studeis responledthattheir
teamswere organizedat after schoolprograms(2002, 46%; 2003, 39%). About one



2001 2002 2003

students mentors|| studerts mentors|| students mentors
total
responses39 (48%) 16 (94%)| 104 (57%) 16 (29%)|49 (21%) 27 (53%
breakdowrby gende
male 34 (87%) 13 (81%)| 86 (83%) 24 (89%)|42 (86%) 10 (63%
female 5(13%) 3(19%)| 17 (16%) 3 (11%)| 7 (14%) 4 (25%
breakdowrby country
Australia |11 (28%) 2 (13%)| 17 (16%) 4 (15%)| O (0%) 1 (6%
Canada 5 (5%) 0 (0%)| O (0%) O (0%)
China 0 (0%) 0 (0%)| O (0%) O (0%)
Denmark 1 (1%) 1 (4%)|| 0 (0%)
Finland 2 (2%) 1 (4%)| 0 (0%) O (0%)
Germary |11 (28%) 6 (38%)| 9 (9%) 2 (7%)|13(27%) 1 (6%
Iran 7 (14%) 2 (13%
Italy 0 (0%) 0 (0%)
Japan 57 (55%) 15 (56%)|16 (33%) 3 (19%
Korea 0 (0%) 0 (0%)
Norway 2 (2%) 1 (4%)| 1 (2%) 1 (6%)
Portugal 0 (0%) 0 (0%)
Singaporg 9 (18%) 5 (31%
Slovakia 2 (2%) 1 (4%)| 3 (6%) 3 (19%
Taiwan 0 (0%) 0 (0%)
Thailand 6 (6%) 2 (7%)
UK 1 (3%) 1 (6%) 0 (0%) O (0%)
USA 16 (41%) 7 (44%)| 3 (3%) O (0%)| O (0%) O (0%)

Table 4. Returnrateson suneys, 2001-2M3.

Notethatin 2003,2 mentors(12%)did not answerthe genderquestion.

fth of teamswereorganizedby oneof theteammemlers(2002 18%;2003 22%) In
bothyeas, 14% of the studentsesponédthattheir teamswereorganizedoy commu
nity youth groupsor organizatiors. However, in 20, 13% of the studentparticipants
repotedthattheirteamswereorganizedin classaspartof their normalschoolday (as
oppaedto 2% in 2003 Butin 2002 abouthalf of theteamswereJapaneseeamsand
the evert wasorganizedby the local city government. Becausehe local city govern-
mentrecruted teamsfrom the city pulic district, mary participatingteamsfrom the
local areawereorganizedat school.

How did you nd out about RoboCupJunior? In 2001 and2002 mary students
repoted that they learnedabou RCJfrom their schoolteacherg2001, 74%; 2002
61%; 200324%) On the otherhand,in 2003,the mostpopular informantwasa local
robdics society(35%) whichwas0% in 2001and11%in 2002 This differencecan
beattributedto localin uencesin the hostregion.

What robat platform did your team use?The mostpopuar roba platform used
by RCJteamds theLegoMindstomsRobdics InventionKit (2001,72%of thestudent
participars; 20, 46%; 2008, 43%) This could be becausé.ego Mindstorns is also



2001 2002 2003

studentgmentorg studertsmentorg studentamentorg
Australia 48% 67% 77% 57% 0% 25%
Canada 56% 0% 0% 0%
China 0%) 0% 0% 0%
Denmark 100% 50%
Finland 100% 0% 0% 0%
Germay 79% 120% 5694 50% 22% 11%
Iran 70% 67%
Italy 0% 0%
Japan 57% 71% 53% 300/4
Korea 0% 0%
Norway 100% 100% 50% 100%
Portugal 0% 0%
Singaporg 56% 125%
Slovakia 100% 100% 38% 1009
Taiwan 0% 0%
Thailand 60% 50%
UK 33% 50% 0% 0%
USA 37% 100%| 100% 0% 0% 0%

Table 5. Suney returnratesfor student@andmentorspy yearandcountry

the mostwidely available roba platform arourd the world. One interestingtrend to

pointoutis thatin 20®, 41% of studen participarts repotedthattheirteamsusedthe

Elekit SoccerRoboThisis becage RCJ-2002wvasheldin the city in Japanwherethe
Elekit conpary is headgartered Anothertrendto point outis, in recentyears,more
andmore teamsareaddingcomponerts of their own. In 2001, no studentparticipants
repotedthatthey addedcompaentsnotincludedin the original kit. But 16%students
in 2002and31%in 2003repatedthatthey addedcompaents.

How much time did you spendpreparing for RCJ? Studentavereaskedto spec-
ify whenthey began prepaationfor the event,how oftentheirteammetandhow long
eachmeetinglasted.Most teamsspendl1-3 montts prepaing (36% in 2001, 30% in
2002and39%in 2003) however respoisesrangirg from 3-12morthsareonly slightly
lower. Very few teamsspendlessthan1 monthpremaring. Most teamsmeetonceper
week,althoudn this datais hardto tally, sincemary studems wrotein themamins of the
suney thatthey startedneetingonceaweek,andthenmetmorefrequently astheevent
drew closer Overwhelmingly, teamsspendmorethan90 minutesat eachmeeting All
of thesetrendsregarding preparationtime arevery similar from oneyearto the next,
not deviating for differentregions. It is interestingto notethe lengthof meetingtime.
Sinceclassperiadsin schoolsaretypicdly shorterthan90 minutes this points outthat
it is hardto nd sufcient prepaationtime for RCJonly throudh classroonmwork.



3.2 Mentors' responses

A total of 59 mentas participaedin the surney (2001, 16 mentors;2002,27 mentors;
2003 16 mentos). Out of the 59 mentorsuney participants,80%weremaleand17%
werefemalée’. Herewe presentinalysisof their respoisesto four questioss.

What wasyour rolein the team?Out of all the mentorparticipants,33 areschool
teachers]3areparetsof thestudeniparticipants, 10 arecomnunity group organizers,
3 are sciencemusem/centerstaf, and 6 are from sometype of organization Every
year abou half of the mentos areteaches (2001, 41%; 2002 67%; 2008, 50%). In
2001, moreparerts (50% of the responénts)andfewer teachergyot involvedin than
otheryears.Since RCJ typically occus in July, mary schoolsaround the world are
on summerholiday, so nding teachergo participate can be problematic. This was
highlighted at RCJ-2001 whenthe eventwas held in the USA, becage the summer
schoolholidaysarelong andstudentdendto goto campor getjobs.

What type of schooland community doesyour team comefrom? Many teams
areafliated with puldic schods (2001, 63%;20@, 41%;2003, 69%). This shavs that
educatimal robdics is not limited for thosewho go to private schods with high-end
techndogies. Most of them are from either urban or suturban areas(200L, 38% in
urbanand38%in sulurban; 2002 44%in urbanand44%in suturban; 2003, 38%in
urbanand6% in sukurban).This couldbebecausef alack of RoboCuguniorrelaed
everts andor actiities in rural areasn generd Many RCJlocal competitionstendto
beheldin large cities. This suggststhatthe organizersof RCJeverts needto exanine
waysto exterd local everts to morerural areasn thefuture.

How did your team fund its effort? Mentas repated that abou 70% or more
teamgreceived money from their schools sponsorslocal governrent, or/ard fundrais-
ing actities (2001, 75%; 202, 68%; 2003 88%). In 2001, half the teamsreceved
funding from sponsas. 19% of the teamsdid fundraisingactiities and 13%receved
suppat from their school.31% of teamshadtheir parerts pay for them.On the other
hand in 2002 more teamshadtheir parets pay (41%) and were lesssuccessfufor
receving sponsaship (33%). Also, teamsreceved more funding from their schools
(30%) andlocal government/boardof educatio (11%) However, someteamshadto
havetheteammembes and/a mentos payto participate(teacher2 teamsmembes, 1
team).In 2003 half of theteamsreceved sponsashipincludng RoboCuypJuniortravel
suppat, and25% of themreceve suppot from their schod. However, parenal suppat
wasstill oneof themainresoucesfor theteams.

Ontheotherhand morethan75%of thementas did notreceve ary directfunding
(2001, 75%; 20, 89%; 208, 75%) (i.e., paynentfor theirtime, e.g.,asafterschml
teachers)Someof themwere ableto get paid through their schods or from grants,
but it is obvious that the mentorsneedavenues for nancial suppat. Yet this statis-
tic is astoundig — as overworked as most schooltealkersare, the vast majority of
themaremotivatedenowgh by RCJto volurteertheir time andparticipate sometimes
evenspendilg their own mongy. Despiteof the nancial hardslips, mostmentas indi-
catetheirintentian to participatethe Intermationalcompetition again(2001,63%;2002
89%;2003 88%)

4 47 malesand10femalesin total; 2001, 13 males 33 females2002,24 males 3 females2003,
10 males 4 females2 did not provide gende data.



Do you use robdtics in your school curriculum, and if yes, how? Out of 33
teachemmentors,31 teachetpaticipantsprovidedinformationabou their schools All
of themteachmiddle (11-14 yearold) and/orhigh (olderthan15) schoolagestudents.
Only four teachelementay (5-10 yearold) schoolage studets (someof themalso
teacholder students)This suggestghat edu@tional roboticsis usedmore with stu-
dentswho areolderthan 10. The future questims will be ndin g out the reasonwhy
RCJdoss not attractelementay schoolteaches andhow to make it moreaccessible
for theseteaches; althoudh we canspeculateon two poirts. First, it is moredif cult
to travel with yourgerchildrenthanwith olderstudes®; soit maybethat,asaresult,
RCJis pereivedasanevert for older participants.Secongdyourger childrentypically
have troubleconceatratingfor extended periods of time. Giventhatthe large majoiity
of teamsspendover 90 minutesat eachmeetingtime, it may be that mary younger
childrendo not have the focusto stayinvolved for a sustainecperiodof time, over a
numter of months.

About half of the mentas teachtechrology. Othercomnonly taudht subjectsare
chemistry(6 teaches), geneal science(6 teachers)andphysics (5 teachers)Despite
thefactthateducatimal roboticscanbe usedto illustratea varietymathconceps, only
threementas aremathteachergall threeparticipatedin 2001).

Eighteenteachersespomledthatthey useroboticsin their curriculun and13teach-
ersdonotuseit in the curriculum but do useit in afterschoolprograms.However, 13
teacherout of the 18 teacher®rganizedtheir RCJteamsafter school,not within their
classroom periad. This suggestshatwe shoud investigatein the future whatarethe
obstacledor teachersisingroboticsin their curricdum to organize their teamsaspart
of classroomactiities.

We are working on developing materialsto help teaches take an integrated ap-
proad to edicationalrobdics andRCJ.Studerts shoudd beencouagedto write lab re-
ports,journaling their effortsin engineeing andprogamming They cancreateposters
andoral presetationsabouttheir developmers. As indicatedabore, robaics canbe
usedto demorstratea wide variety of mathskills; andsomeof our work involves cre-
atingcurriculumto dothis.

3.3 Educational value

A largepartof theevaluationis dedicatedo trying to identify whatstudentsareactually
learningfrom participatingin RCJ.Thesureys administerd in 2002and2003include
a seriesof statementgsuchas,“l ambetterin mathbecausef working with robds?)

to which respoulentsindicatedagreemat or disagreemeron 5-point scale.Figure3
shavs how studentsespomnled.

In orderto getmoreof asnapshotiew, we took this dataplustheresponset sim-
ilar questios from 2001andinterpreéed eachrespoise asto whethe the studentsand
mentos thoudht eachaspectvaspositively affectedby involvementin RoboCugunior
Theresultsareshavnin gure 4.

5 Lesssupervisiorandparentalinvolvementis required.
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Fig. 4. Which aspectaverepositively affectedby students'participationin RCJ?

Finally, it is interestingo notethatstudentsassesshemselesandtheir experience
differently from mentos obsening the effects.Figure5 shaws the differerce, for each
yeat in studentversusmenta opinion.

4 Development
As theleaguehasgrown, it haschangd.Here,we highight two recer changs.

4.1 E-League

The naewestinitiative within RoboCupis a new entrylevel leaguedevelopedand ex-
hibited for the rst time in 2003[5]. This leagueis designd to provide an easyen-
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try into RoboCupinvolving more undergraduatestudentsasa meansfor RoboCupu-
nior “graduates”to contirue with the prgect betweerhigh schoolandgradwateschool
(wheremost RoboCupseniorleagueparticipantscomefrom). The leagueis alsoin-
tendedto sene asan accessibleentrypoint for undergraduatesvho have not partici-
patedin RoboCyJunior The leagueis inexpensive (conparedto the other RoboCuyp
seniorleagus).

4.2 Rescue

In 20, we designedand corstructeda miniature,modular versionof the NIST stan-
dardUSAR testbedespeciallyfor RoboCupJuaior [6]. The designfeaturesa varying
numter of “rooms”, conrectedby hallwaysandramps(see gure 1b). Two dooways
arelocatedat standardpointsin eachroom so that multiple roorms (modules)canbe
linkedtogethereasily Modues canbe stacled, to provide additiond challeng; light-
ing corditionsin lower rooms with a “roof” aredifferentthanin rooms with an open
top. Thenumberof modulesin anarerais not x ed;we usedfour moddesatRCJ-2003
in Padova.

The oor of eachroomis a light color (typically white). The surface could be
smoothJikewood,or textured suchasalow-pile carpet.Theroomns canbefurnishedor
bare;thewalls canbedecoatedor left empty This allows teamsto enhane theirmod
uleswith decoationsof their own design.Oneideais to let teamsbring “wallpapet to
everts asa meandor sharirg teamspirit andlocal culture.

A blackline, madewith standardlackelectricaltape,runsalongthe oor through
eachroom enteringin one doaway and exiting through the other Along the black



line, “victims” are placedrancdmly throudghoutthe arena The victims arelike paper
doll cut-auts,madeof eithergreen electricaltapeor re ective silver material(see gure
1c). As in the seniorrescuegane, teamsreceve points for detectingvictims. They
arepenalizedor missingexisting victims andfor mis-classifyingvictims (i.e., nding
victims that are not really there). Whenthe robot locatesa victim, it is supposedo
pauseonits pathandalsomalke anaudble beefng sound.

5 Summary

We have preseted a repat on the statusof RoboCugunior, four yearsafterits birth.
We have providedstatisticaldataonthedemogaphicsof participarts, highlightinggen-
derdifferencesandabroadningrange of internatioralization.Furthey we have offered
resultsand analysesof evaluation surweys collectedat RoboCupJuior internatioal
everts since200Q New developmeris were describedandwe identi ed areasof im-
provementfor thefuture

Oneaspectof evaluatingonly the annu& RCJintermational eventis that thereis
a concetfration of teamsfrom the local, hostregion. This presentsa challengefrom
a researctstandpoity, sincethe cohot differs somavhat from yearto year However,
it also helpshighight particula characteristicef theseregions. Expanding our data
collectionto localandregional eventsworld-wide will helpidentify broacer effectsthat
are(andarenot) sensitve to culturaldifferences.

As RCJ expandsworldwide, thereis an increasingneedto establisha betteror-
ganiational foundation and structurefor information disseminatiorand community-
building. We have recentlyreceved signi cant suppat from the Associationfor Com-
putingMachiney (ACM) to maintainandgrow theinitiative on aninternatioral basis.
This suppat will help usimprove the RCJweb-siteand offer improved chanrels for
information,comnunicationandresouces.

http://www.robocugunior.org
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