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Abstract— This paper describes the motivation behind and
development of a USAR envir onment for the entry-level division
of RoboCup, namely RoboCupJunior Rescue.We describe the
challengeasit hasevolvedsince2000.Further, weexplain how we
seea placefor this initiati veaspart of a long-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 beable to interact with technology
is growing increasinglyimportant. Preparing the next generation
by exposing today's students to hands-on technology early on
will provide a more sophisticated population that is ready and
willing to interact with complex technology whenever and if
ever they need to — no matter whether thesestudents become
engineers, roboticists, schoolteachers, �r e-�ghters, ambulance
dri vers, doctors or lawyers.

I . INTRODUCTION.

Following the tragic terrorist attack on September 11,
2001, mobile robotsassistedin the UrbanSearchandRescue
(USAR) operationthatwasconductedat theWorld TradeCen-
ter site in New York City. This was the �rst time that rescue
robotshadbeenusedin a real disasterof this magnitude [1].
Members of thePerceptual RoboticsLaboratoryat theUniver-
sity of SouthFloridaassistedaspartof the �rst responseteam
for nine days following the attack. Basedon data collected
during this time, a study was conducted which investigated
human-robotinteractionaspectsof theoperation[2]. Thestudy
examined interactionsin � ve categorieswithin the ecological
andsocialniches:

² Environment and Conditions (ecological niche) — What
are the physical environmentalconditions like?

² Task(ecological niche) — What is the taskthat needs to
be accomplished?

² Agents and Skills (ecological niche) — Who are the
humanandautomatedagents andwhat aretheir physical
andcognitive skills?

² Social Informatics(social niche) — How do the agents
organize andcollaborate?

² Communication (social niche) — How do the agents
communicate information between each other and the
environment?

Many recommendations came out of this study, someof which
are particular to the extreme mental (stressand depression)
andphysical (fatigueandair quality) conditions facedby the
rescueworkers. Other, more general issues of human-robot

interaction were highlighted due to the fact that while the
rescuerobots were operated by a trained team of research
scientists,they wereworking side-by-sidewith �re department
and other rescue personnel who were not experienced at
interactingwith robots.

Oncethought of asstrictly researchtechnology, robotshave
today walked out of the laboratory into of�ces, homes and
schools.Although thesemachines are designed with human
usersin mind, many humans �nd them dif�cu lt to interact
with; indeed, many people who arenot “techies” do not even
feel comfortabletouchingthem.The typical tack taken when
facinga userinterfaceproblemis to change the interfaceand
make it easierfor humans to use.An alternative approach is
to changethehumans andmake themunderstandthe interface
better. Sometimes this route is taken by offering training for
humanusers.However, this typically involves instructionon
the useof onespeci�c piece of technology ratherthana more
generalizedapproach to understandingautomated devices.

We take theview thatproblemsin human-computer, human-
robot interactionare two-sided;there are issueson both the
computer/robot side and the human side. To move forward,
adaptation must take place on both sides.As robotics tech-
nology advances,humans must also be adapting so that they
will be prepared to facenew interfacesasthey aredeveloped.
Similarly, as everyday humans become more educated and
sophisticatedin their knowledge about technology, robotic
interfaces will be able to adapt to interact with a more
sophisticated,more knowledgeable, more comfortable, more
technically literate humanuser.

Advancesin technology happen so quickly that new com-
puter hardware and software becomes obsolete every 30
months[3]. Comfortwith onesystemonly lastssolong before
it is upgraded,and usersmust be retrained.So the key here
is literally literacy. Memorizing a poem is no substitutefor
knowing how to read;literacy allows explorationof any new
andunfamiliar text. Similarly, technical literacy, i.e., comfort
with and understandingof technology, allows exploration of
new and unfamiliar systems.“Technical literacy is quickly
becoming as important as the ability to read.” [4]

How can technical literacy be achieved? Education re-
searchersandpsychologistshave repeatedly demonstratedthe
importanceof hands-on experiencesto promotelearning[5],
[6]. Constructionist theory statesthat we learn best when



actively involved in building or constructingsomethingphys-
ical, external to ourselves and somethingthat is personally
meaningful [7]. Here,we focuson thenotionof helping young
studentsbecome more adept at interacting with technology
throughthe useof robotics,integrated into a socially signi�-
canttask.We provide a USAR environmentandhave students
build robotsto navigatethroughthe environment in searchof
victims. The project is incorporated as one challenge within
the RoboCupJunior initiative — RoboCupJunior Rescue.

This paper is organized as follows. We begin by providing
somebackground on RoboCupJunior, outlining the program
andoffering a brief history. Then we describethedevelopment
of RoboCupRescueasasenior1, academicandresearchleague
within thewell-establishedRoboCup initiative. Next we detail
the evolution of the Rescue challenge at the junior level and
its current state.Finally we connect back to our long-term
researchgoalsof improving Human-RobotInteractionthrough
advancing technical literacy.

I I . BACKGROUND.

RoboCup (www.robocup. org ), founded in 1997, is an
international researchand education effort [8]. Its purpose
is to foster arti�cial intelligence (AI) and robotics research
by providing a standardproblem where a wide range of
technologies can be integrated and examined. The ultimate
goal of RoboCup is that by the middle of the 21st century,
a team of fully autonomous humanoid robot soccerplayers
shall play a soccer game with human world champions. In
2001, RoboCup Rescue was unveiled with the intention of
sharinglessonslearnedfrom roboticsoccer andapplying them
to a socially signi�cant, yet characteristically similar domain.
Today, RoboCup engages thousands of researchers world-
wide, working in both soccerand rescuedomains,and hosts
an annual international tournamentandacademic conference,
as well as an increasing number of national “open” events
including America, Australia,Germany andJapan.

RoboCupJunior (RCJ) (www.robocu pjunior.org ) is
the entry-level division of RoboCup, designed to introduce
RoboCup to primary and secondary school students.The
focus in the Junior league is on education. RoboCupJunior
offersthreechallenges,eachemphasizingbothcooperativeand
competitive aspects.RCJprovidesan exciting introduction to
the �eld of robotics,a new way to develop technical abilities
throughhands-on experiencewith computing machinery and
programming, and a highly motivating opportunity to learn
about teamwork while sharing technology with friends. In
contrastto theone-child-one-computerscenariotypically seen
today, RCJprovidesa uniqueopportunity for participants with
a variety of interestsandstrengthsto work together asa team
to achieve a common goal.

A. RCJHistory.

RoboCupJunior began as a researchproject, exploring the
ideaof robotic soccer using the LEGO MindstormsRobotics

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

Invention Kit [9]. The original focus was on using robotics
to teach young students about the �eld of Arti�cial Life. RCJ
was �rst demonstratedat RoboCup 1998 in Paris.

The �rst international RCJ competition was held in 2000
in Melbourne, Australia at RoboCup-2000 [10]. Over 100
studentstook part, ranging in age from 8 to 19 and coming
from 25 schoolsaround Australia, as well as from Germany
and the USA. At that time, the blueprint for RCJ tourna-
mentswas developed, involving a curriculum-based,student-
drivenapproach.Threechallengeswerecreated, eachrequiring
differing levels of technical sophisticationto solve. Students
typically use robot kits — the LEGO MindstormsRobotics
Invention Kit has been the most widely used,although the
Fischertechnik Mobile Robot andElekit SoccerRobo arealso
popular. Students build and program their robots under the
guidanceof mentors— school teachers,olderstudents,parents
and community leaders. All robots act autonomously. No
remotecontrol is allowed.

The second international tournament took place at
RoboCup-2001 in Seattle,USA [11]. Twenty-� ve teamspar-
ticipated, nearly 100 students,ages 7 to 23, from the area
surroundingSeattle,aswell asotherAmericanstates,England,
Germany and Australia. In 2002, the third international RCJ
tournament was held in Fukuoka, Japan. By this time, the
initiative hadgained popularity andfor the�rst time, theevent
attractedteamsfrom a wide geographicalregion — over 240
studentsandmentorsincorporating65 teamsfrom 12countries
in North America, Europe and Asia. The fourth international
RCJ event took placeat RoboCup-2003 in Padova, Italy in-
volving almost300participants from 67 teamsin 16 countries.

B. RCJChallenges.

Threechallengeshave beendeveloped for RoboCupJunior.
In the Soccer challenge, two teamsof two robotseachplay
socceron a 4 foot by 6 foot �eld. A smaller, one-on-onegame
is also available and is particularly applicable to newcomers
thathave few resourcesfor purchasingrobots.The�oor of the
soccer�eld is lined with a greyscale mat and the ball is an
electronicdevice that emits infra-red (IR) light which makes
it detectable by a simple light sensor[12]. The rules of play
are basedon FIFA soccer rules and were adapted to robotic
soccerfollowing from the RoboCup Small-SizeLeague rules.

For the Dance challenge, studentsbuild robots that move
to music for up to two minutes.Creativity is emphasized—
robots(andsometimeseven students)aredressedin costume.
This is designed to beanentry-level event,sinceit is possible
to participateusingsimplerobotsthatonly employ motorsand
no sensors.In recent years, teamshave been taking a multi
robotapproach to thedance,whichopensthedoorto exploring
new avenuesof technical sophisticationsuchas coordination
andcommunication.

The dance event itself is exciting and innovative. Tremen-
dous strideswere madein 2002. Twelve teamsparticipated,
eachdemonstrating unique and creative ways of combining
technology with art, musicandculture.Someteams'routines
told stories.Many teamssharedtheir country's culturethrough



traditionaldances,musicandcostumes— wornby bothrobots
and students.Several teamsbuilt robots out of wood, like
puppets,dressedanddecoratedfor theoccasion.Anotherleap
forward was taken in 2003. Eighteen teamsparticipated—
68 students,31% of whom were female. Again, there was
terri�c variety in application. There was, overall, a marked
improvement technically in terms of hardware and software
development. Most teamsusedmultiple robots. Several used
unique constructions,integratingtheir own componentsrather
usinga robot kit.

Thefocusof this paperis thethird, line-followingchallenge,
which hasundergone the most change and hasnow evolved
into RoboCupJunior Rescue. To begin with, at RCJ-2000, a
Sumoevent was held, designedas a middle-level challenge
(see �gu re 1). Two robots followed wiggly black lines and
competed for possessionof a central circular region on the
playing�eld. Only onerobotwasneededfor eachteamandthe
environmentwasessentiallystatic.Theonly dynamic elements
were the two robots; but they had limited interactionanddid
not need to respondto each other, only to changesin their
own locationon the playing �eld.

After observing this event in 2000,it wasdecided to make
a major change for two signi�cant reasons. First, the idea of
“sumowrestling” is not really in line with theRoboCupJunior
missionof friendly competition andfosteringsharingthrough
technology. Second, the anticipated introduction of RoboCup
Rescueat the seniorlevel [13] invited conception of a rescue-
basedactivity at the junior level.

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

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

I I I . DEVELOPMENT.

For RCJ-20012, we introduced thenotionof RobCupJunior
Rescueanddesignedascenarioin whicha robotfollowsa line
througha simulateddisasterscenario and attemptsto rescue
“victims” of the disaster. The scenario constructed for 2001
wasthat of a burning building, wherethe robot wassupposed
to “rescue” threevictims strandedon the roof. This setupis
illustratedin �gure 2. The�oor is white,anda blackline turns
in a maze-like pattern,thengoesup a rampto the roof, where
the robot wassupposed to nudge threetoy people off the roof
to a “safety net” below.

Thechallengewastimed,androbottook turnsattempting to
run throughthecourse.Most studentshadtroublegettingtheir
robots to follow the line for the whole course, so the teams
receivedpointsfor passingdesignatedpositionson thecourse.

2Held in August2001,prior to the World TradeCenterattack

More pointswereawardedfor goingup theramp,andalsofor
“rescuing” the victims by helping themreachthe safetynet.

(a) Field layout. (b) Rescuerobot climbing ramp.

Fig. 2. RCJ �re rescue,from RCJ-2001,Seattle,USA.

At RCJ-2001, only 4 out of 25 participating teamsentered
the rescuechallenge. Only one of the teams was able to
complete the course. While there are no dynamic elements
in the environment, accurate control of the robot basedon
light sensorreadings is essentialand is surprisinglydif�cu lt.
As well, the uneven terrainwith a change in pitch wherethe
robotreaches therampanda bumpin thepathbetween the�at
�eld and the ramp makes the course even more challenging.
It turnsout to be quite hard to build a robot that hasenough
�nesse to follow the line accuratelyandat the sametime has
enough tractionandpower behind it to ascend the ramp.

The original plan when we introduced the notion of
RoboCupJunior Rescuewasthateachregion around theworld
would develop a rescuescenario thatwaspertinent to their lo-
cal setting,which gave countriesanopportunity to becreative
anddisplaysomehomeculture.In Australia,RoboCupJunior
has the largest rate of participation. Nationwide in 2003,
723 teamscompeted in regional, state and national events
— totaling 1991 studentsfrom 236 schools.The Australian
RCJ committee designed their own rescuearena, pictured
in �gure 3. The objective is the same, but the course is
different.A “Yowie” (ananimal-shapedchocolatecandy made
by Cadbury) is placedin the mapof mainland Australia,and
eachteam's robothas90 secondsto follow theblackline from
the startingpoint to the mainland andreachthe Yowie.

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

Fig. 3. RoboCupJuniorAustraliaRescue.

At RCJ-2002, a rescueevent was not held. Although this
wasa decision of the local organizers (in Fukuoka, Japan),it
re�ected the sensethat the idea of a junior rescueevent had
not yet caught on everywhere. This motivated a rethinking
of the project. So for RCJ-2003,the RoboCupJunior Rescue
challengewasredesigned to follow morecloselytheRoboCup
Rescueleague, which was now well-establishedamongst the
seniorteams.



A. RoboCup RescueLeague.

Three yearsearlier, RoboCup Rescuewas formed, taking
direction from experiencesat the long-standing AAAI Mo-
bile Robot Competition and recent advancements in USAR
researchanddevelopment. TheNational Instituteof Standards
andTechnology (NIST) designedastandardtestbedfor USAR
which consistsof threesectionsof increasingdif�c ulty (see
�gure 4) [14]. The “yellow” section is the easiest.It has
hallways, doorways and blinds on “windows”. The “orange”
sectioncomes next and is more dif�cult becausedoors are
added as well as a second �oo r, which is reached via stairs
or a ramp.Finally comesthe “red” section,which is the most
challenging. This sectioncontains piles of rubbleandvarious
unexpected obstacles.

Humanmannequins(adults,childrenandbabies)areplaced
throughout the arena.Some are equipped with heating pads,
voices and moving limbs. The primary goal is for robots
to move about the arenaand identify as many victims as
possible,while creatinga map of the spaceso that human
rescueworkers could theoretically go in, locateandrescuethe
victims. Timing andaccuracy areimportant.Teamsarescored
basedon victim identi�c ation. They lose points for missing
victims andfor mis-classifying somethingasa victim when it
is not. Every delay, every mistake could costhumanlife in a
real disasterscenario.

(a) Overview of �eld layout.

(b) The arena.

Fig. 4. NIST standardtestbed for USAR.

IV. CURRENT CHALLENGE.

In time for RCJeventsworldwidein 2003, we designed and
constructeda miniatureversion of the NIST standard USAR
test bed especially for RoboCupJunior (illustrated in �gure
5). The designis modular and featuresa varying number of
“rooms”. Theseare connectedby hallways and ramps.Two
doorways are located at standardpoints in each room so
that multiple rooms(modules) can be linked togethereasily.
Modules can be stacked, to provide additional challenge;
lighting conditions in lower roomswith a “roof” aredifferent
than in roomswith an opentop. The number of modules in

an arenais not �x ed. We usedthree at the 2003 RoboCup
American Open (as in �gure 5a). We usedfour modules at
RCJ-2003in Padova.

The �oor of each room is a light color (typically white).
The surfacecould be smooth,like wood, or textured, suchas
a low-pile carpet. The rooms can be furnishedor bare; the
walls can be decoratedor left empty. This allows teamsto
enhance their modules with decorationsof their own design.
Oneideais to let teamsbring “wallpaper” to eventsasa means
for sharingteamspirit and local culture.

(a) Outsideview. (b) Close-upview of “victims;”
green(left) andsilver (right).

(c) Furnishedrooms.

Fig. 5. RCJurbansearchandrescue.

A black line, madewith standardblack electricaltape, runs
along the �oo r througheachroom, enteringin one doorway
andexiting throughthe other. Along the black line, “victims”
are placed randomly throughout the arena. The victims are
like paper doll cut-outs,madeof either greenelectrical tape
or re�ective silver material(see�gu re 5b).

One of the objectives with the designof the arenawas to
keepit simpleenoughthatit couldbesolvedby asingleLEGO
MindstormsRoboticsInvention kit, without requiringpurchase
of additional components (see�gu re 6). The kit comes with
onelight sensor, two touchsensorsandtwo motors.The light
sensordetectslevels of brightness,returninga valuebetween0
and100 where 0 indicates no light detectedand100 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, teams receive points for
detecting victims. They are penalized for missing existing
victims and for mis-classifying victims (i.e., �nding victims
that are not really there). When the robot locates a victim,
it is supposedto pauseon its path and also make an audible
beeping sound. We discoveredthat in a competition venue,the
beepwas practically impossibleto heargiven the noiselevel
of a crowded hall. Herewe suggestthat an alternative, visual
cuereplacetheaudiosignal.This couldbedone in oneof two
ways. Teamscould purchasea lamp that interfaceswith the
LEGOkit; this is a standard9V lampbrick add-onwhich costs
approximately US$5. Teamscould alsodisplaya messageon
the displayof the Mindstorms' RCX brick.

The new arena was tested in competition for the �rst



(a) The RCX the microcontroller; (b) A light sensor.

Fig. 6. Componentsof the LEGO MindstormsRoboticsKit. The RCX has
3 outputportsand3 input ports.The light sensorplugs into an input port.

time at a RoboCupJunior event in the UK in early Spring
2003. It was next usedat the GermanOpen in early April
2003 in Paderborn, Germany. Then the arenawas used at
the American Open, held in late April 2003 in Pittsburgh,
USA. At RCJ-2003,in Padova, Italy, ten teamsparticipated
in RoboCupJunior Rescue, involving 41 studentsor 16% of
participants. Note that 17% of the rescueparticipants were
female,ascomparedto 8% femalesin soccer and31%females
in dance (clearly the bestat attractingfemalestudents).

V. ARENA FOR ADVANCING TECHNICAL L ITERACY.

In order to solve the RoboCupJunior Rescue taskwell, the
basicconceptsthat comprisetechnical literacy must be well
understood. The notion of technical literacy involves more
than knowing about speci�c computer tools or equipment;
it is about understandinga wide range of concepts which
underpin modernComputer Science andEngineering, for ex-
amplefeedback loops, �nite statemachines,Markov models,
searchheuristics, knowledge representation,reasoningunder
uncertainty andplanning [15].

We have beenusing educational robotics to teachvarious
subjects for the past several years — from undergraduate
coursesin arti�cial intelligenceandgraduatecoursesin multi
agent systems [16] to middle and high school lessonsin
basic physics [17]. As part of thesecurricula, we have set
challengesbasedon theRoboCupJunior Rescue taskdescribed
here, with great success not only in terms of the types of
creative solutionsdevisedby studentsbut alsoin termsof the
increasedmotivation andexcitementexhibited by thestudents
for otherwisepotentially tedious subject-matter.

We have typically usedthe LEGO Mindstormsrobot. This
can be programmedusing a number of different languages.
For young students, a graphical language is easiestto learn.
RoboLab [18] combines the National Instruments'LabView
approach with RCX code (developed by LEGO) to createa
�e xible and understandable way to programthe Mindstorms
kits. A sampleis shown in �gure 7. For university students, a
more traditional programming languagemay be more appro-
priate. Alternatives, basedon C, C++ and Java, respectively,
include: Not-QuiteC [19], BrickOS3 andLejos4.

No matter what programming language is used,students
must have a good graspof a number of Computer Science
and Engineering conceptsin order to solve the Rescue task
effectively. For example:

3http://brickos.sourceforge.net
4http://lejos.sourceforge.net

Fig. 7. A RoboLabprogramthat tells the robot to go forward until the light
sensorreadsa valuelessthan40; thenstop.“Modi�ers” hangdown from the
maincontrol loop, which moveshorizontallyacrossthediagram,andindicate
speeds,thresholdsandport connections.

² Studentslearnabout the importance of feedback andhow
to program their robot to respondintelligently to the
sensorvalues it reads.They areshown the exampleof a
thermostat-controlled heatingsystem,where responding
immediately to every change in temperaturecancausea
furnace to get stuck in a modeof turning itself on and
off repeatedly [19].

² A �nite state machine provides a simple and general
language for describing a process in which discrete
transitionstake place as a result of actionsperformed.
Students learn to use robot sensorsto determine the
current stateandto enumeratepossiblesubsequent states
and responsesto eachstate.They learn how to model a
processasa sequenceof states,linked by actions.

² A Markov model is used to describesituationswhere
more than one transition could occur in a given state
and probabilit ies are attached to each possiblechange.
Students analyze the Rescuetask, describing possible
solutionsassequencesof stepsandattachinglikelihoods
to eachstepor sequence.

² Methodologies from AI provide solid algorithms for
conducting any kind of search. In the Rescue arena,
robotsare supposedto follow the black line, but if they
lose the line, they are typically given a short amount of
time to recover. This gives students an opportunity to
implement a directapplication of searchby programming
their robot to �nd the lost line usingvariousheuristics.

² The RCX is a robust microprocessor, but it hasa limited
amount of memory (32K in RCX version2.0) andit only
allows 16-bit integerarithmetic.Techniquesfrom thearea
of knowledge representationbecome necessaryin order
to program a sophisticatedrobot given thesetypes of
hardwareconstraints.

² Reasoningunder uncertaintyinvolvesdesigningnetworks
of probabilities, attemptingto modeltheknown elements
in an environment and identify the unknown elements,
drawing conclusions which may be modi�ed as more
information becomesavailable. Programminga robot to
locate victims in roomswith varying lighting conditions
is oneapplication of theseconcepts.

² Looking ahead and deciding what to do next, reason-
ing in an uncertain and dynamic world, modeling the
environment, making decisions — all of these factor
into planning. The notionsof establishingcontingencies,
determining heuristicsto choosebetween plansandeval-
uatinga plan after it executescanbe appliedwidely.



We have illustrated through examples that the concepts
of technical literacy are extremely powerful for helping to
accomplish the RoboCupJunior Rescuetask. It should also
be seenthat knowledgeand understandingof theseconcepts
indicate a level of technical sophisticationthat will help
humans to interacteffectively with any kind of technology.

This statement is not an emptyclaim. Since2000, we have
beenattemptingto examineandevaluatetheeducationalvalue
of kids' interactionswith roboticsandwith theRoboCupJunior
initiative in particular [10][11]. We have conducted video
interviewsandpaper surveysatmany RCJevents.In each case,
weaskedstudentsquestionsabout how they felt theirskills and
interestsin various areaschangedthrough their involvementin
RCJ.Every year, the samplesizehasincreasedandthe trends
remainthe same.

For example, statistics for 2002 are shown in �gure 8.
Students were asked to rate,on a 5-point scale,their change
in interestand ability as they relate to different skill areas.
For example,given thestatement“My interestin mathematics
increasedasa resultof working on theRoboCupJunior team”,
they selectedoneof thefollowing responses:“Yesverymuch”,
“Somewhat”, “Not much”, “No” , “I don' t know”. We asked
3-5 suchquestionson eachtopic area;the questionscan be
divided into two groups: inquiries about ability and inquiries
about interest.Resultsshown are averagesfor ability-based
questionswithin each area.Over 60%of respondentsindicated
that their abilities in programming, mechanical engineering
and electronics increasedby participating in RCJ. Most of
the studentsfelt that their skills directly relatedto technical
literacy improved asa resultof their participationin RCJ.

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

VI. SUMMARY.

We have detailedthe background, history, development and
current state of the RoboCupJunior Rescuechallenge. We
have positionedthis event as a meansto promote technical
literacy, anareawhich hasa direct impact on issuesin human-
computer and human-robot interaction.The more educated,
experienced, technically sophisticateduserwill have an easier

time interacting with technology — robots — than users
without suchexperiences.

Our hope is that not only will RoboCupJunior Rescuehelp
to attract a broader range of studentsthan just the soccer
anddance challengealone,but alsowill serve to teachyoung
studentsabout this sociallysigni�cant application for robotics.

The �fth annual international RoboCupJunior event will
be held in Lisbon, Portugal in early July 2004. For further
informationabout RCJRescueaswell asthesoccer anddance
challenges,refer to: http://w ww.robocupju nior.org
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