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Abstract—This paper describes the motivation behind and
development of a USAR ervironment for the entry-level division
of RoboCup, namely RoboCupJunior Rescue.We describe the
challengeasit hasevolved since2000.Further, we explain how we
seea placefor this initiati ve aspart of along-term plan to address
issuesin human-robot interaction, advancing technical literacy
by intr oducing young students to robotics within a socially
signi cant context. The needto be ableto interact with technology
is growing increasinglyimportant. Preparing the next generdion
by exposing today's students to hands-on technology early on
will provide a more sophisicated population that is ready and
willing to interact with complex technology whenever and if
ever they needto — no matter whether these students become
engineers, robaticists, schoolteaches, r e- ghters, ambulance
drivers, doctors or lawyers.

|. INTRODUCTION.

Following the tragic terrorist attack on Septenber 11,
2001, mobile robotsassistedn the Urban Searchand Resce
(USAR) opeationthatwascornductedat the World TradeCen
ter site in New York City. This wasthe rst time thatrescue
robotshad beenusedin a real disasterof this magnituc [1].
Membaes of the Percepual Robotics Labaratory atthe Univer-
sity of SouthFloridaassistd aspartof the rst responsd¢eam
for nine days following the attack Basedon data colleaed
during this time, a study was corducted which investigated
human-robotinteractionaspect®f the operation2]. The study
examined interactionsin ve categories within the ecologcal
andsocial niches:

= Environment and Condtions (ecdogical niche) — What
are the physical environmentalcorditions like?

= Task(ecolajical niche) — Whatis the taskthat nealsto
be accanplished?

= Agents and Skills (ecolaical nicheg — Who are the
humanand automatedagents andwhat are their physical
and cognitive skills?

= Social Informatics (social niche) — How do the agents
orgarize and collabaate?

= Commuitation (social niche) — How do the agents
commuricate information betwee each othe and the
ernvironment?

Many recommadatiors cane out of this study someof which
are particularto the extreme mental (stressand depession)
and physical (fatigueand air qudity) conditions facedby the
rescueworkers. Other more gereral issues of humanrobot

interaction were highlighted due to the fact that while the
rescuerobots were opeaated by a trained team of research
scientiststhey wereworking side-by-sidewith re depatment
and other rescue personnke who were not experienced at
interactingwith robots.

Oncethought of asstrictly researchiechrology, robotshave
today walked out of the laboratoy into of ces, homes and
schools.Although thesemachires are desigred with human
usersin mind, mary humans nd them dif cult to interact
with; indeed mary peope who arenot “techies” do not even
feel comfortabletouchingthem. The typical tack taken when
facing a userinterfaceproblemis to charge the interfaceand
male it easierfor humans to use.An alternatve apprachis
to charge the humars andmake themunderstandheinterface
better Soméimes this route is taken by offering training for
humanusers.However, this typically involves instruction on
the useof onespeci c piece of techrology ratherthana more
genealized apprachto understandingautomatd devices.

We take theview thatproblensin humancompuer, human-
robot interactionare two-sided;there are issueson both the
compuer/robot side and the human side. To move forward,
adapation must take place on both sides.As robotics tech-
nology advances,humars mustalso be adating so that they
will be preparé to facenew interfacesasthey aredeveloped.
Similarly, as everyday humans bemme more educaed and
sophisticatedin their knowledge abaut tecmology, robotic
interfaces will be able to adgt to interact with a more
sophisticatedmore knowledgedle, more comfortalbe, more
technically literate humanuser

Advancesin techrology happen so quicky that nev com-
puter hardware and software becanes obsolete every 30
months[3]. Comfortwith onesystemonly lastssolong before
it is upgaded,and usersmust be retrained.So the key here
is literally literacy. Memorizing a poemis no substitutefor
knowing how to read;literacy allows explorationof any new
and unfamiliar text. Similarly, technical literacy, i.e., confort
with and undeastandingof techrology, allows exploration of
new and unfamiliar systems.“Tecdhnical literacy is quicky
becaning asimportart asthe ability to read. [4]

How can techncal literacy be achiesed? Education re-
searchersand psyclologistshave repededly demmstratedthe
importanceof hand-on experiencesto promotelearning[5],
[6]. Constructionisttheory statesthat we learn best when



actively involved in building or constructingsomethingphys-
ical, external to oursehes and somethingthat is personally
mearingful [7]. Here,we focuson the notion of helping yourg
studentshemme more adep at interactingwith techrology
throughthe use of robotics,integratel into a socially signi -
canttask.We provide a USAR ervironmentandhave students
build robotsto navigate throughthe environment in searchof
victims. The projectis incorporded as one chdlenge within
the RobaCupJdunior initiative — RoboCupJuior Resce.

This pape is organized asfollows. We begin by providing
some baclground on RobaCupJunie, outlining the program
andoffering a brief history. Then we describethe developnent
of RobaCupRescuesaseniot, acagmicandresearcheagie
within the well-establishedRobdCup initiative. Next we detail
the evolution of the Resce challerge at the junior level and
its current state. Finally we conrect back to our long-term
researctgoalsof improving HumanRobotInteractionthrough
advancing techrical literagy.

Il. BACKGROUND.

RobdCup (www.robocup. org ), founded in 1997, is an
internation& researchand educdion effort [8]. Its purpose
is to foster arti cial intelligene (Al) and robotics research
by providing a standardproblem where a wide range of
techrologies can be integrated and examined. The ultimate
goal of RobdCup is that by the middle of the 21st century
a team of fully autonamous humanoid robot soccerplayers
shall play a socce game with human world champons. In
2001, RobdCup Resce was unveiled with the intention of
sharinglessondearnedfrom robotic socce andapplying them
to a socially signi cant, yet charateristically similar domain
Today, RobdCup enggges thousands of researches world-
wide, working in both soccerand rescuedomains,and hosts
an anntal internation& tournanent and acagmic conferere,
as well as an increasing numter of nationa “open” events
including Americg Australia, Germaly and Japan.

RobcCupdinior (RCJ) (www.robocu pjunior.org ) is
the entry-level division of RobdCup, desigred to introduce
RobdCup to primary and secomlary school students.The
focus in the Junior leagie is on edwation RobaCupJuiior
offersthreechallerges,eachemplasizingbothcogeratve and
competitive aspectsRCJ provides an exciting introdudion to
the eld of robotics,a new way to develop techrical abilities
through hand-on experiencewith conputing machnery and
programmiig, and a highly motivating oppatunity to learn
abou teamvork while sharing techrology with friends. In
contrastto the one-child-one-canputerscenariatypically seen
today RCJprovidesa uniqueoppatunity for participans with
a variety of interestsand strengthgo work togetter asa team
to achiere a comnon god.

A. RCJHistory.

RobdCupJuror began as a researchproject, exploring the
idea of robotic socce usingthe LEGO MindstormsRobdics

1We use the term senior to distinguish from the junior leagueswithin
RoboCip.

Invention Kit [9]. The original focus was on using robdics
to tead young studens abaut the eld of Arti cial Life. RCJ
was rst demamstratedat RoboQup 1998in Paris.

The rst internationd RCJ compdition was held in 2000
in Melboune, Australia at RoboCup-200 [10]. Over 100
studentstook part, rangingin agefrom 8 to 19 and coming
from 25 schoolsarourd Australia, as well asfrom Germary
and the USA. At that time, the bluepint for RCJ tourna-
mentswas developed involving a curriculum-baed, studem-
drivenapproah. Threechdlengeswerecreategeachrequiring
differing levels of techrical sophisticationto solve. Studerts
typically use robot kits — the LEGO Mindstorms Robdics
Invention Kit has beenthe most widely used, althoudh the
Fischertechik Mobile Robot and Elekit SocerRolm are also
popuar. Studeis build and programtheir robots uncer the
guidarceof menta's— schod teaclers,olderstudentsparers
and commurity leades. All robots act autoromously No
remotecortrol is allowed.

The secom internationd tournamet took place at
RoboQip-20A in Seattle,USA [11]. Twerty- ve teamspar
ticipated, nearly 100 students,ages 7 to 23, from the area
surroundingSeattle aswell asotherAmericanstatesEnglard,
Germaiy and Australia. In 2002 the third internationd RCJ
tournamat was held in Fukuoka Japan By this time, the
initiative hadgained popuarity andfor the rst time, the event
attractedteamsfrom a wide geogaphicalregion — over 240
studentaandmertorsincorporating65 teamsfrom 12 courtries
in North Americg Europe and Asia. The fourth internatioral
RCJ event took place at RobaCup-20@ in Padova, Italy in-
volving almost300 participans from 67 teamsin 16 countries.

B. RCJChallerges.

Threechdlengeshave beendeveloped for RobdCupJunia.
In the Socer chdlenge, two teamsof two robotseachplay
socceron a4 foot by 6 foot eld. A smaller one-ononegame
is also available andis particularly applicéble to nevcomers
thathave few resourcedor purchasingrobots.The oor of the
soccer eld is lined with a greyscde mat and the ball is an
electronicdevice that emits infra-red (IR) light which makes
it detectake by a simple light sensof12]. The rules of play
are basedon FIFA socce rules and were adajed to robotic
soccerfollowing from the RobaCup Small-SizeLeague rules.

For the Dance chdlenge, studentsbuild robotsthat move
to music for up to two minutes.Creatvity is emphasized—
robots(and sometimesven students)yaredressedn costume.
This is desigred to be an entry-level event, sinceit is possible
to participateusingsimplerobotsthatonly employ motorsand
no sensorsin recent yeas, teamshave been taking a multi
robotappro&hto thedarce,which opensthedoorto exploring
new averuesof techni@l sophisticationsuchas coadination
and communcation.

The dan@ event itself is exciting and innovative. Tremen-
dous strideswere madein 2002 Twelve teamsparticipaed,
eachdemorstrating unique and creative ways of combinirg
techndogy with art, musicand culture. Someteams'routines
told stories.Many teamssharedheir courtry's culturethrough



traditionaldarces,musicandcostume — worn by bothrobots
and students.Several teamshbuilt robas out of wood, like
puppets,dressecanddecaatedfor the occasion.Anotherleap
forward was taken in 2008. Eightean teamsparticipated—
68 students,31% of whom were female. Again, there was
terric variety in application There was, overall, a marked
improvement technicdly in terms of hardware and software
developmant. Most teamsusedmultiple robas. Several used
unique corstructions,integratingtheir own compmentsrather
using a robot kit.

Thefocusof this paperis thethird, line-following challerge,
which has undegone the most change and hasnow evolved
into RobdCupJurnor Rescle. To begin with, at RCJ-200, a
Sumoevent was held, designedas a middle-level challeng
(see gure 1). Two robots followed wiggly black lines and
competed for possessiorof a central circular region on the
playing eld. Only onerobotwasnealedfor eachteamandthe
environmentwasessentiallystatic. The only dynamic elements
werethe two robads; but they had limited interactionand did
not nea to respondto ead other only to changesin their
own locationon the playing eld.

After observimg this event in 2000, it wasdecidal to make
a major change for two signi cant reasos. First, the idea of
“sumowrestling” is not really in line with the RobaCupJuiior
missionof friendly competition andfosteringsharingthrough
techrology. Secad, the anticipded introdudion of RoboCup
Rescueat the seniorlevel [13] invited conception of a rescue-
basedactiity at the junior level.
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(a) Field layout. (b) The competition.

Fig. 1. RCJline-following sumo,from RCJ-2000 Melbourne,Australia.

I11. DEVELOPMENT.

For RCJ-2002, we introducel the notionof RobCupJunior
Rescueanddesignedh scenaridn which arobotfollows aline
througha simulateddisasterscenasio and attemptsto rescue
“victims” of the disaster The scenaio constructd for 2001
wasthat of a burning building, wherethe robotwas suppsed
to “rescue” threevictims strandedon the roof. This setupis
illustratedin gure 2. The oor is white,andablackline turns
in a maze-like pattern,thengoesup a rampto the roof, where
the robotwas supposd to nudge threetoy peope off the roof
to a “safety net” below.

Thechdlengewastimed,androbottook turnsattemging to
run throughthe course Most studenthadtroublegettingtheir
robotsto follow the line for the whole couse, so the teams
receved pointsfor passingdesign#ed positionson the course.

2Held in August2001, prior to the World Trade Centerattack

More pointswereawardedfor going up the ramp,andalsofor
“rescuing the victims by helpng themreachthe safetynet.

(a) Field layout.
Fig. 2. RCJ re rescuefrom RCJ-2001 Seattle, USA.

(b) Rescuerobot climbing ramp.

At RCJ-2001 only 4 out of 25 participaing teamsenteed
the rescuechallerge. Only one of the teamswas able to
complde the couse. While there are no dynamic elemeits
in the ervironment, accuate cortrol of the robot basedon
light sensorreading is essentialand is surprisingly dif cu It.
As well, the uneven terrainwith a changein pitch wherethe
robotreachs therampandabumpin the pathbetweea the at
eld andthe ramp makes the couse even more chdlenging.
It turnsout to be quite hardto build a roba that hasenaugh
nesseto follow the line acairately and at the sametime has
enowgh tractionand power behind it to ascen the ramp.

The original plan when we introdued the notion of
RoboQipJunio Rescuewasthateachregion arourd theworld
would develop a rescuescenaio thatwaspertinen to their lo-
cal setting,which gave cowntriesan oppatunity to be creatve
anddisplay somehomeculture.In Australia, RoboGQipJunior
has the largest rate of participation. Nationwide in 2003,
723 teamscompeted in regiond, state and nationd events
— totaling 1991 studentsfrom 236 schools.The Australian
RCJ comnittee desigred their own rescuearena, pictured
in gure 3. The objective is the same, but the courseis
different.A “Yowie” (ananimal-shapd chocolatecardy made
by Cadoury) is placedin the map of mainland Australia,and
eachteams robothas90 secomisto follow the blackline from
the startingpoint to the mainlard and reachthe Yowie.

(a) Field layout. (b) The competition.

Fig. 3. RoboQupJuniorAustraliaRescue.

At RCJ-2002 a rescueevent was not held. Although this
was a dedsion of the local orgarnizers (in Fukuwka, Japan),t
re ected the sensethat the idea of a junior rescueevent had
not yet caudit on everywhere. This motivated a rethinking
of the project. So for RCJ-2003,the RoboCuplunior Resce
challerge wasredesignd to follow morecloselythe RobaCup
Rescueleague which was now well-establishecamorgst the
seniorteams.



A. RoboQip Rescud_eague

Three yearsearliet RobdCup Rescuewas formed, taking
direction from experiencesat the long-stanthg AAAI Mo-
bile Rolot Compdition and recent advancenentsin USAR
researctanddevelopment. The Nationd Institute of Standads
andTechndogy (NIST) designeda standardestbedfor USAR
which consistsof three sectionsof increasingdif ¢ ulty (see
gure 4) [14]. The “yellow” sectionis the easiest.It has
hallways, doaways and blinds on “windows”. The “orange”
sectioncomes next and is more dif cult beausedoors are
addel aswell asa seco oor, which is reacled via stairs
or aramp.Finally comesthe “red” section,which is the most
challerging. This sectioncontairs piles of rubble andvarious
unexpeded obstacles.

Humanmanneguins(adults,childrenandbabies)areplacel
througlout the arena.Somne are equipped with heding pads,
voices and moving limbs. The primary god is for robots
to move about the arenaand identify as mary victims as
possible,while creatinga map of the spaceso that human
rescueworkers coud theoretictly goin, locateandrescuethe
victims. Timing andaccuacgy areimportant.Teamsarescored
basedon victim identi cation. They lose points for missing
victims andfor mis-clasdlying somethingasa victim when it
is not. Every delay every mistale coud costhumanlife in a
real disasterscenario.

(a) Overview of eld layout.

(b) The arena.
Fig. 4. NIST standardestbedfor USAR.

IV. CURRENT CHALLENGE.

In time for RCJeventsworldwidein 2003, we designe and
constructeda miniature version of the NIST standad USAR
test bed especilly for RoboCupJuior (illustratedin gure
5). The designis moduar and featuresa varying numter of
“rooms”. Theseare conrectedby hallways and ramps. Two
doorways are located at standardpoints in each room so
that multiple rooms (modules) can be linked togethereasily
Modules can be stacled, to provide additiona challerge;
lighting conditions in lower roomswith a “roof” aredifferent
thanin roomswith an opentop. The numbe of modues in

an arenais not x ed. We usedthree at the 2003 RobdCup
American Open (asin gure 5a). We usedfour modules at
RCJ-2003in Padora

The oor of eat room is a light color (typically white).
The surfacecoud be smooth,like wood, or textured suchas
a low-pile carpet. The rooms can be furnishedor bare; the
walls can be demratedor left empty This allows teamsto
enhance their modues with de@rationsof their own design.
Oneideais to let teamsbring “wallpaper” to eventsasa means
for sharingteamspirit andlocal culture.

(a) Outsideview. (b) Close-upview of “victims;”

green(left) andsilver (right).

(c) Furnishedrooms.

Fig. 5. RCJurbansearchandrescue.

A blac line, madewith standardblack electricaltape runs
alongthe oor througheachroom, enteringin one doorway
and exiting throughthe other Along the blad line, “victims”
are placedrandanly throughout the arena The victims are
like pape doll cut-outs,madeof either greenelectricaltape
or re ective silver material(see gu re 5b).

One of the objedives with the designof the arenawas to
keepit simpleenowghthatit couldbe solvedby asingleLEGO
MindstormsRobotics Invertion kit, withoutrequiringpurchase
of addtional componerns (see gure 6). The kit comes with
onelight sensortwo touchsensorsandtwo motors.The light
sensodetectdevels of brightnessreturninga valuebetweerD
and 100 where 0 indicates no light detectedand 100 indicates
maximum brightness. The setupdescribedhere is basedon
four distinct ranges(from darkest to brightest):black line to
greenvictims to white backgroundto silver victims.

As in the senior rescuegame teamsreceve points for
detecting victims. They are peralized for missing existing
victims and for mis-clasdlying victims (i.e., nding victims
that are not really there). When the robot locaes a victim,
it is supposedo pauseon its path and also make an audble
beepng sound We discoveredthatin a compdition verue,the
beepwas practicdly impossibleto heargiven the noiselevel
of a crowvded hall. Here we suggesthat an alternatve, visual
cuereplacethe audiosignal. This couldbe dore in oneof two
ways. Teamscould purchasea lamp that interfaceswith the
LEGOKit; thisis astandard®dV lampbrick add-onwhich costs
approimately US$. Teamscoud also display a messagen
the display of the Mindstorms' RCX brick.

The new arenawas testedin competition for the rst



(a) The RCX the microcontroller;

Fig. 6. Componentof the LEGO MindstormsRoboticsKit. The RCX has
3 outputportsand 3 input ports. The light sensorplugsinto an input port.

(b) A light sensar

time at a RobaCupJunio event in the UK in early Spring
2003 It was next usedat the GermanOpenin early April

2003 in Paderborn, Germary. Then the arenawas used at
the American Open held in late April 2003 in Pittsturgh,
USA. At RCJ-2003,in Padova, Italy, ten teamsparticipded
in RoboCuplunior Resce, involving 41 studentsor 16% of
participarns. Note that 17% of the rescueparticipars were
female,ascomparedto 8% femalesin socerand31%females
in dane (clearly the bestat attractingfemale students).

V. ARENA FOR ADVANCING TECHNICAL LITERACY.

In orde to solve the RobdCupJurnor Resce taskwell, the
basic corceptsthat comprisetechnical literacy must be well
undestood. The notion of technical literagy involves more
than knowing abou speci c conputer tools or equpment;
it is abou understandinga wide range of concepts which
undepin modernComputer Sciene and Engineering, for ex-
amplefeedtack loops, nite statemadiines,Markov models,
searchheuristics, knowledge representationfeasoningunde
unceatainty and plaming[15].

We have beenusing edicational roboticsto teachvarious
subjectsfor the past several years — from undergradiate
coursedn arti cial intelligenceandgradwate coursesn multi
agen systems[16] to middle and high schod lessonsin
basic physics [17]. As part of thesecurricula, we have set
challergesbasedn the RobdCupJunio Resce taskdescribed
here, with great succas not only in terms of the types of
creatve solutionsdevised by studentshut alsoin termsof the
increasednotivation andexcitementexhibited by the students
for otherwisepotentially tediows subject-matter

We have typicdly usedthe LEGO Mindstormsrobot. This
can be progammedusing a number of different languages.
For young studerts, a graphical languageis easiestto learn.
Robd_ab [18] comhines the National Instruments'LabView
appro&h with RCX code (developad by LEGO) to createa
e xible and undestandable way to programthe Mindstorms
kits. A sampleis shavn in gure 7. For university studers, a
more traditional progranming languagemay be more appo-
priate. Alternatives, basedon C, C++ and Java, respectely,
include Not-Quite C [19], BrickOS® and Lejos*.

No matter what progranming language is used, students
must have a good graspof a numter of Compuer Sciene
and Engneering corceptsin orderto solve the Resce task
effectively. For example:

Shttp://brickos sourcefoge.net
4http://lejos.sourcefage.net

Fig. 7. A RoboLabprogramthattells the robotto go forward until the light
sensorreadsa valuelessthan40; thenstop.“Modi ers” hangdown from the
main controlloop, which moveshorizontallyacrosshe diagram,andindicate
speedsthresholdsand port connections.

2 Studentslearnabaut theimportane of feedbak andhow
to program their robot to respondintelligently to the
sensovalues it reads.They are shavn the exampleof a
thermostat-cotmolled heating system,where respondiig
immediaely to every charge in temperaturecan causea
furnace to get stuckin a mode of turning itself on and
off repeatdly [19].

2 A nite state madine provides a simple and gereral
language for describing a processin which discrete
transitionstake place as a result of actions performed.
Stucknts learn to use robot sensorsto determinethe
currert stateandto enumeratepossiblesubsegant states
andresponseso eachstate.They learn how to modela
process asa sequace of statesinked by actions.

2 A Markov modelis usedto describesituationswhere
more than one transition coud occu in a given state
and probalilities are attacled to ead possiblechange.
Stucknts andyze the Rescuetask, descibing possible
solutionsas sequacesof stepsandattachinglikelihoods
to eachstepor sequene.

= Methadologies from Al provide solid algorithms for
corducting ary kind of seach. In the Resce arena,
robotsare supposedo follow the black line, but if they
lose the line, they aretypically given a shortamount of
time to recover. This gives studems an opportunity to
implement a directapgication of searchby programmirg
their robotto nd the lost line usingvariousheuristics.

2 The RCX is a robust micropro@ssoy but it hasa limited
amaunt of memay (32K in RCX version 2.0) andit only
allows 16-bitintegerarithmetic.Techniqiesfrom thearea
of knowedge representationbecane necessaryin order
to program a sophisticatedrobot given thesetypes of
hardware constraints.

2 Reasoningunder uncertaintyinvolves designingnetworks
of probailities, attemptingto modelthe known elemerts
in an environment and identify the unknown elemaents,
drawing condusions which may be modi ed as more
information becanes available. Progamminga robot to
locde victims in roomswith varying lighting conditions
is one applicdion of thesecorcepts.

> Looking ahea and dedding what to do next, reason-
ing in an uncertain and dynamic world, modeling the
ervironment, making dedsions — all of these factor
into planning. The notionsof establishingcortingendes,
detemining heuristicsto choosebetwea plansandeval-
uating a plan after it executescan be appliedwidely.



We have illustrated through examples that the concepts
of techncal literacy are extremely powerful for helpng to
accanplish the RoboCupJuior Rescuetask. It should also
be seenthat knowledge and uncerstandingof thesecorcepts
indicate a level of techrical sophisticationthat will help
humans to interacteffectively with arny kind of techndogy.

This statemehis not an empty claim. Since2000, we have
beenattemptingto examineandevaluatethe ediwcationalvalue
of kids' interactiors with roboticsandwith the RobaCupJuior
initiative in particular [10][11]. We have corducted video
interviews andpape sureys atmary RCJevents.In eat case,
we asledstuderts questionsabaut how they felt their skills and
interestdn various areaschangedthrouch theirinvolvementin
RCJ.Every year the samplesize hasincreasedandthe trends
remainthe same.

For exanple, statigics for 2002 are shovn in gure 8.
Students were asled to rate, on a 5-point scale,their change
in interestand ability as they relate to different skill areas.
For example, given the statementMy interestin mathemécs
increasedasa resultof working on the RobdCupJuror team”,
they selectedneof thefollowing responses:Y esvery mud’,
“Somewha”, “Not mucH, “No”, “I dorit know”. We asled
3-5 such questionson eachtopic area;the questions can be
divided into two groups: inquiries abou ability and inquiries
abou interest. Resultsshawvn are averagesfor ability-based
guestionswithin ead area.Over 60% of responéntsindicated
that their abilities in programming mechaical engneering
and eledronics increasedby participatingin RCJ. Most of
the studentsfelt that their skills directly relatedto techrical
literacy improved asa resultof their participationin RCJ.

100% +
90% -
80% -
70% A
60% -
50% -
40% -
30% -
20% A
10% A

0%

W Yes, very
much

m Somewhat
@ Not much
ONo

01 Don't
Know

mat phy pgm mec ele sci com tem pdv

Fig. 8.  Statigics from RCJ-2002 Fukuoka, Japan.Data was collected
from 104 students(57% of participants).Key: math (mat), physics (phy),
computer programming(pgm), mechanicalengineering(mec), electronics
(ele), generalscience(sci), communication(com), teamwork (tem) and
personaldevelopment(pdv).

VI. SUMMARY.

We have detailedthe badgrourd, history, developrmentand
current state of the RoboCupJunior Rescuechdlenge. We
have positionedthis event as a meansto promotetechrical
literagy, anareawhich hasa directimpad onissuesn human
computer and human-robot interaction. The more edwated
experiencel, techmically sophisticatediserwill have an easier

time interacting with techrology — robots — than users
without suchexperienes.

Our hope is that not only will RobaCupJuior Rescuehelp
to attract a broade range of studentsthan just the soccer
anddane chdlengealone,but alsowill sene to teachyourg
studentsabou this socially signi cant apgdication for robotics.

The fth anrual internatioral RobdCupJuior event will
be held in Lisbon, Portugl in early July 2004 For further
informationabait RCJRescueaswell asthe socce anddane
challerges,referto: http://w  ww.robocupju nior.org
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