Florida Atlantic University
Division of Research
Institutes/Centers Seven Year Review
Fiscal Year 2007 through Fiscal Year 2013

College Contact

N Ravi Shankar Dat 08/14/2013
ame: ate:
First Last
561) 297-3470
Email; [Shankar@fau.edu Telephone: (561)

Directory Information

Center for Systems Integration

Institute/Center Name:

Collegeof EngineeringandComputerScience

Institute/Center Type: |:|State University Home College:

513EE,FAU, 777 GladesRoad ~ |BocaRaton
Address: City:
FL - 133431 ) 1993 _ |http://csi.fau.edu/
State: Zip: Year Established: Website:
) June2013
Date Website Last Updated:

Director/Co-Director

] Ravi Shankar 561-297-347
Director Name: Telephone:
First Last
ineeri i shankar@fau.edu
College/School/Division: EngineeringandComputerScience Email: @
) Francis McAfee 954762560
Co-Director Name: Telephone:
First Last
i i i mcafee@fau.edu
College/School/Division: Comm.andMultimedia Studies/Arts andLetters Email: @
Co-Director Name: Telephone:
First Last
College/School/Division: Email:




State the Mission of the Institute/Center and relate it to the FAU Mission:

The Centerfor Systemdntegrationprovidesa state-of-the-artenterfor multidisciplinaryresearchteachingand
trainingwith acomponenbdf serviceandnucleatingoeneficialeconomicahctivities. The center’sfocusis on
emergingechnologiegandapplicationdor real-timeandsmartphoneembeddedystenmodeling,design,
developmentyerification,andintegration.The Centeris envisionedo providea collaborativeenvironmenthat
inducesindividual performancendrewardsexcellencdor bothuniversityandindustryparticipantsandto
contributeto aresearclanddevelopmeninfrastructuran SouthFlorida.

Our currentareasof focusaresmartphonesrobotics,andsemantiovebtechnologiesandtheir applicationsn
educationhealth,andclimatechangeWe only providean overviewof theseareasat theabovementionedsite—
eachof theseareashastheir own websiteghttp://android.fau.eduhttp://robotics.fau.edugnd
http://semanticweb.fau.eduQtherrelatedareassuchasautocodegenerationconcurrencymodelingandopen
sourcetools,aredocumentect the main CSl website We alsousethis siteto documenbur earlierwork in
biomedicalengineeringengineeringlesignautomationglectronicchip design,andengineeringlesign
productivity.

Our centeris locatedon the BocaRatoncampusof FloridaAtlantic University,ayounganddynamicuniversity,
which hasprovenits mettlein its shortexistenceFloridaAtlantic Universityis locatedin the beautifulocean-side
PalmBeachCounty,consideredo betherichestcountyin theworld. Our centerandthe universityarewithin two
to threehoursof driving distancefrom mostof the high technologyindustryclustersin Florida. Our centerbenefits
from thesenaturalandcommunityassetswhile building on themto go further.

Relationto the FAU Mission:

(1) TeacherandResearcher®ur focusis on multidisciplinaryteachingandresearchThe abovethreesites
documenbur collaborationwith the collegesof Arts andLetters(with Prof. FranMcAfee andDr. MichaelHarris,
Anthropology),Education(with Dr. Don Ploger,Collegeof EducationandMs. AgnesNemeth Math Teacher,
HendersorSchool),andUrbanPlanning(with Dr. DianaMitsova-Boneva)Overthe past3+ years,we havejointly
presented 4 conferencepapersandl professionalvorkshop, andsubmitted3 NSFproposalsA proposais under
considerationWe expectto gainfederalfundingin the nearfuture.Our earlierfundinghascomemostly from
industrialcollaborationgbut for afew grantsfrom NSF,DARPA andFHTIC) andwe havemadea concertecand
consciougeffort now to diversify andleveragestrengthof FAU beyondthatof our collegeof engineeringalone.
(2) Undergraduat&ducationaPrograms(a) We havedevelopedctourseson smartphoneApp developmenthich
hasbeentaughtto 450 studentverthe past3 yearsat high school,undergraduatandgraduatdevel. Students
from thedisciplinesof engineeringdigital arts,businesandanthropologyhavecometogetherto developAppsat
theundergraduatkevel. Studentdrom over9 high schoolshavetakenour courseoverthe past4 years.News
articleson thesemay befoundhere:http://faculty.eng.fau.edu/shankar/research/smart-phone-agdpst of our 45
Appsaredocumentedhere:http://android.fau.eduXVe havetaughtanelLearningcoursealsoat theundergraduate
level, with theintentto scaleup andreachstudentdeyondthe usualboundarie®f FAU. (b) We havealso
developedh courseon robotics,with a clearandspecificgoalto maketherobotsaffordableandeasyto build atthe
high schoollevel. We havenow broughtdownthe costto $100perrobotandmadepublicly availableall the
informationfor building themso high schoolscannow afford to acquirethematlow costandeasilymaintainthem.
More info canbefoundhere:http://robotics.fau.edu/We havetaughta R&D versionto studentsat graduateand
undergraduatkevel, leveragingheir skills to build this low costplatform,andusedit to teachhigh schoolstudents
Hereis moreonthis: http://faculty.eng.fau.edu/shankar/research/robotiedU recentlygrantedfundsto purchase
Nexus7 tabletsandrobotic partssowe canput boththe programson a firmer footing.
(3)GraduateandProfessionaDfferings:We havedevelopedoursedo exploresemantiaveb conceptsThis course
hasalreadyallowedusto developnewresearchnitiatives. We taughta workshopatthe IEEE Sysconconference
onthat.We areexpandingon thatconcepthis semesteby inviting studentdrom Linguistics,Operations
ManagemenandMathematicgo join our departmenstudentsn applyingmultiple perspective$o build betteronto
-logiesandcomputeenginesMore is found here:http://semanticweb.fau.edu/.

(4) CommunityLinkagesandEducationaPartnershipsiWe helpedestablisithe MTC (mobile TechConsortium)o
bring researcherandindustryprofessionalsogetherwe presentegularlyat their bi-annualconferencesyelpour
studentsaandbusinessebnk up,andhostthe MTC site.See:http://mtc.fau.edu/
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Narrative

List all other institutes/centers, and programs within FAU that are associated with the institute/center.

We havestrongcollaborationsvith severafaculty membersn othercollegesaslistedabove;howeverno such
collaborationexistswith any specificinstitute/center.

List all other institutions of higher education that are associated with the institute/center.

Miami DadeCollegeandNovaUniversity




Provide an executive summary of the Institute’s/Center’s activities, services, achievements and publications since the last
reporting period (FY 2005-2006) with emphasis on the last three years (FY 2010-2011, 2011-2012, 2012-2013). Attach
additional pages as needed.

All our activitiesareprovidedonlineatfive websitesaslistedabove Dr. Shankar'svebsitealsohasmore
information:http://faculty.eng.fau.edu/shankar

We haveredirectedur effortsoverthe past4 yearsto focuson transferringessondearnedrom our $1M+ grant
from Motoroladuring2003to 2008on radicallyenhancinglesignproductivity. The projectwasentitied"One Pass
to Production"(OPP).This hastakenthreedifferentpaths:(1) Leveragingstrengthgo developmarketablesmart
phoneApps: We havesuccessfullyranslatedhoseOPPideasin increasingeamproductivity, offering a pipelineof
courseghatintegrateteachingat high school,undergraduatandgraduatdevel, andto developteam-orientegbroject
courseghatbring togetherstudentsrom variousbackgroundgarts,businessanthropologyurbanplanning,and
engineering)Theyin turnwork togetherto developtruly usefulAppswith smartphonesHigh schoolstudentgend
to bemorecreative while theundergraduatstudentaremoreeagerto learntoolsandskills thatwill yield them
goodjobs,with the graduatestudentdeingmore intellectuallymatureandthusreadyto advancehefield. Thus,our
undergraduatstudentgprototypenew Appsandhigh schoolstudenteamsransformtheseprototypesnto creative
marketableApps. The graduatestudentsdentify missingcomponentandhelpdevelopthem.(2) We developedow
costrobotssoall K-12 programscanafford to buy or build them,andto introduceroboticsat the pre-collegiatdevel,
to increasenterestin STEM. Wefirst usedgraduateandundergraduateoursego exploreall the possibilitiesand
eventuallybuild a $150robotwith off-the-shelfcomponentsUsingthemwith high schoolstudentshelpedus
identify areducedplatform thatcosts$100.We arein the procesof improvingthe precisionof theserobots,sowe
canusethemin middle schoolMath coursesto visualizeand solvereal-world Math problems. (3) Our OPPwork
alsohelpedusidentify the newtechnologytrendof Web3.0(SemantidVeb).We havetraineda largegroupof
graduatestudents,someof whomhavestartedaddressingesearctaspectsvith DIS, MS thesisandPhD
dissertationThiswill rapidly expandasstudentstartappreciatingherelevanceof our focusto theindustry(&
jobs).As anexamplefive engineeringstudentssignedup to do DIS or MS thesisthis semestealone.All ourwork
usesopensourcetools,sowe canlearnfrom others,quickly getup to speedfocuson newdomainchallengesandto
build evenmoresophisticated\pps. We havepublishedall our work ontheweb,so otherscanbenefit,thus
contributingbackto the opensourcecommunities.

We haveextensivelypublishedoverthe pastfour years.All the publicationsareavailableat the abovecitedwebsites
A comprehensivést is availableat Dr. Shankar'svebsite:http://faculty.eng.fau.edu/shankgigeethelong resume)




Describe the Institute’s/Center’s contributions to the University and to the local, national and international academic
communities, since the last reporting period (FY 2005-2006) with emphasis on the last three years (FY 2010-2011, 2011-2012,
2012-2013). Attach additional pages as needed.

1. We havedevelopedhreesequencesf state-of-the-artoursesn the areasof smartphoneApps,low costrobotics
andsemantioveb.

2. Most of our coursesaretruly multi-disciplinary.Facultymemberdrom differentcollegesanddepartmentseach
their studentoncurrentlywith the studentxomingtogetheito developAppsthataremarketableandusefulto the
community.This concepts souniquethatwhenwe makepresentationand/orwrite proposalsthereadetrtypically
concludeghatit is onecoursethatis taughtby four or morefaculty membersA typical scenarianightclarify this:
TheFall'13 coursewill involve four faculty membersoneeachfrom engineeringgdigital arts,anthropologyand
urbanplanning.Theywill teachonecourseeach.Thefour courseave respectively 35 engineeringtudents]12
artsstudents10 anthropologystudentsand7 urbanplanningstudentsThefour professorsill teachdiscipline
specificcontentduringthefirst half of the semesteto their studentsandduringthe secondhalf, the studentswill
cometogetherto form aboutl10 teamg(typically comprisedf 3 engineeringl arts,1 anthropologyandl urban
planningstudentsanddevelopApps.We havedonethis for 3+ yearsalreadyandwe havesuccessfullyrained450+
studentsn not only developingApps, butalsoworking in multidisciplinaryteams.This hashelpedusidentify tools
thatcanhelpusoffer the coursesaselearningcoursesandsignificantly scaleup the offerings.We wantto train other
professorsothe conceptcanbeappliedto developin multiple domains suchasnursing,medicine educationgtc.
We haveinvolvedprofessorandstudentdrom the collegeof businesaswell in the pastandwe will streamlinehat
interactionthis year,with theintentto helpmorestudent-lecusinesseto evolve. Dr. ShankahasanMBA andhas
hadhis patentcommercializedy FAU to thetuneof $1M. We expectto marketdomainspecificApps suchasfor
urbanandenvironmentaplanningthat canonly emanatérom multi-disciplinaryuniversitycollaborations.

3. Themulti-disciplinaryapproactasalreadybeenextendedo thefield of semantioveb,sinceit alsorequires
multi-disciplinaryperspectiveso truly makeprogressTheFall '13 coursefor example hasinvited studentgrom
engineeringlinguistics,operationgnanagemengndmathematic$o takethe course astheyarethefour pillars of
semantiovebresearclanddevelopment.

4. The low costroboticshasbeena collaborationamongprofessorsn engineeringeducationK-12, and
Psychology.Studentsnvolved sofar havebeeneitherengineeringr pre-engineerinfpigh schoolstudentsWe are,
however working towardsdevelopinga Math lab in middle schoolthatwill be similarto the PhysicsandChemistry
labs,to helpstudentsinderstandhe conceptdbetter.

5. We havesubmitted3 NSF proposalsandhavelearnedmuchin getting funded.We expectto getfundedin the
nearfuture.Dr. Shankathasbroughtin $4.3M duringhis 30 yearsat FAU, for anaverageof $140K peryear,which
is about2.5timestheaverageat our FAU's engineeringollege.The pastfew yearshavebeena focusedand
determineckffort to diversify awayfrom industrialR&D grantswhich havebeenshrinking,towardsbothfederal
fundingandentrepreneuriatffortsto complementhe same andbuild a self-sustainingenterin thelongerrun.

6. This hasrequiredidentifying trends(andimplementingorogramgo addresshem)in technology(specificallyin
smartphoneandsemantiovebareas)education(robotics),andglobaldynamics(environmentaplanning). All these
canonly beaddressetly multidisciplinaryteamsof faculty andstudentsbeyondthe boundarie®f a singlecollege.
We havemappedessondearnedirom our Motorolafundingon radicallyincreasingengineeringlesignproductivity
to anuniversity environmento build multidisciplinarycollaborationghatareself-sustainingandcanbereplicated
acrosstherdisciplinesandscaledup to involve morefaculty membersandstudents.

7.We arevery appreciativeof the strongsupportandexcellentreviewsprovidedby thereviewersn the previous
cycle.Werequesthe currentreviewerso providefeedbackandcontactgo expandhis programto otherSUS
universities.




Financial Performance

Provide a brief description of the Institute’s/Center’s financial performance since the last reporting period (FY 2005-2006) with
emphasis on the last three years (FY 2010-2011, 2011-2012, 2012-2013). Attach additional pages as needed.

Our major$1M+ funding from Motorolaendedn 2007whentheglobalfinancialcrisisled to manychangest
Motorola. Theelite technologygroupthatwe wereaffiliated with wasdisbandedWe madea consciouslecisionto
reinventourselvesanddiversify awaywith lessemphasi®nindustrialR&D grants.This takestime andafterabout4
yearsof building, we now havea goodinfrastructurethatis diversified.We now havestrongcollaborationsacross
manycollegesanddisciplines built up areaghatleverageourindustrialandtechnologyexpertiseandinsightand
mapthemto areasf nationalneedandeconomiowell being.We havechosersmartphoneApps,K-12 education,
andSemantiavebasthreeareaghatcanbenefitfrom theseuniversitycollaborations.

During the earlyyearsof this reportingperiod,we still hadthe Motorolagrant.Whenit endedwe wereableto
quickly obtaina grantfrom SBA basedon our earlyidentificationof smartphoneAppsastheavenueto createmore
local economiampact.

During thethreeyearsmentionedspecificallyabove thetime periodhasbeenprimarily spentbuilding an
infrastructureWe did submitseveraNSF proposalsbutit wasknownthatthefundingwill only comewith
establishedecordof achievemenin theseareasThe papergresente@ndthe proposalsvritten providedenough
critical andconstructivereviewsto helpussteerthe developmenprocessn theright direction.We arenow closeto
marketingour AppsthroughFAU in aspecificarea(Environmentabndurbanplanning)with theaid of
undergraduatstudentgin engineeringdigital arts,anthropologyandurbanplanning),havea concreteplanfor
building a Mathematicdab for middle schoolstudentsandidentify R&D areasn semantiovebthatcanbe
addressedly graduatestudentsAll theseeffortswill leadto revenueandfundingin thecomingyears.




List the institute/center external grants and contracts, private funding, and any other donations.
(Most recent award(s) should be listed first).

Project Period Sponsor Award Total
9/09-8/10 SmallBusinessAdministration(SBA) 122,821
1/07-12/07 OnePasdo Production(Motorola) 69,870

1/06-12/06 OnePasdo Production(Motorola) 134,962.81




Describe the Institute’s/Center’s planned budgeted activities for the upcoming year (FY 2013-2014). Attach additional pages as

needed.

1. Wewill usefundsfrom the TechFeegrantto build robots.No otherbudgetedctivity is planned.

2. An accounthasbeensetup to marketsmartphoneApps. Wefinally will havetheinfrastructureandniche
expertiseo contributeusefulAppsandsecureevenueThisis basedn 'tail marketing‘concepiof Amazoninc.,and
will requiresubstantiaéffortsin customizationThis is easierto undertakan aneducationainstitution,sincewe can
train our studentsandenlisttheir helpin thesecustomizatiorefforts. We do not expectthis effort to yield any

revenuefor 1+ years.




What are the Institute/Center goals for the upcoming year (FY 2013-2014)? Attach additional pages as needed.

1. Build smartphoneAppsin nicheareasspecificallyin urbanandenvironmentaplanning,in which FAU is well
establishedit is alsoof socialandeconomicconcernocally andglobally. Customizations neededo address
variousgeographiaegions.We will build simplerprototypesn our undergraduateoursesandusesomeof them
selectivelyto build sophisticatedipps.We will invite the betterperformingstudentsn the classto takedirected
independenstudy/seniordesignproject/MS thesis to achievethis for thefirst few times,overthe nexttwo yearsor
s0.0ncewe havemarketedheseApps, we shouldhavesomefundsto supportstudentso marketmoreApps.

2. Apply semantiovebconceptgo build compatibleontologieshatcanspanacrosanultiple dimensionsOur focus
thisyearwill beonthedomainsof educationhealthandurbanplanning.Graduatestudentswill build simpler
prototypesn the graduatecourse Someof the goodprototypeswill befurtherdevelopedy someof thesestudents
underMS theseghefollowing semesteandyear.

3. Utilize theseontologiesandopensourcetoolsto build aninfrastructureo adddres&learningssuesspecifically,
we wish to build five tools. Collaborativeteachinghasled usto identify five toolsthatcanhelpus transitionour
smartphoneAppscourseto anon-lineenvironmentsowe canscaleup andoffer the courseto alargenumberof
studenteams Anthropologystudentserveto be embeddeabserversvho observeeamdynamicsandfacilitate
improvedcommunicationFromtheir experiencewe will beableto identify typicalissuesandprovidea FAQ
databassoteammemberdrom differentbackgroundsanunderstaneéachother'swork moreeasilyandcollaborate
better.A tool to helpnavigatethe assetshatwe havecreatedandthosethatareavailableonlinewill help
engineeringanddigital arts studentdecomeamnoreproductive A text mining tool on studentfree-formquerieswill
guidethemto online urbanplanningcontentthatexpandson the specifictopic underconsiderationA biographical
tool similar to LinkedIn, without the additionalbellsandwhistles,will helpstudentsandbusinesseBnd eachother.
More detailsareprovidedin the papemublishedn EEE'13.We expectto build prototypedor thesetoolsduringthis
comingyearandusethemto submita proposako NSFthefollowing year.

4. AEX, oneof thetoolsin #3will helpuslink studentsvith businessegnhancingheimpacton ourlocaland
nationaleconomyAt presentywe attemptto do this manuallyandmanyof our studentdavefoundlocal jobs;
howeverwe getmanycallswith offersfor studentecruitmenthatwe arenotableto accommodatat presentOur
effort to placemoreof themlocally will be enhancedby thistool.

5. Build precisionlow costroboticsandmaproboticexerciseso meetcommoncorestandardsn middle school
Math.
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(2) Undergraduate Educational Programs: (a) We have developed courses on smart phone App development which has been taught to 450 students over the past 3 years at high school, undergraduate and graduate level. Students from the disciplines of engineering, digital arts, business and anthropology have come together to develop Apps at the undergraduate level. Students from over 9 high schools have taken our course over the past 4 years. News articles on these may be found here: http://faculty.eng.fau.edu/shankar/research/smart-phone-apps/ . Most of our 45 Apps are documented here: http://android.fau.edu/. We have taught an eLearning course also at the undergraduate level, with the intent to scale up and reach students beyond the usual boundaries of FAU. (b) We have also developed a course on robotics, with a clear and specific goal to make the robots affordable and easy to build at the high school level. We have now brought down the cost to $100 per robot and made publicly available all the information for building them so high schools can now afford to acquire them at low cost and easily maintain them. More info can be found here: http://robotics.fau.edu/ . We have taught a R&D version to students at graduate and undergraduate level, leveraging their skills to build this low cost platform, and used it to teach high school students. Here is more on this: http://faculty.eng.fau.edu/shankar/research/robotics/ . FAU recently granted funds to purchase Nexus 7 tablets and robotic parts so we can put both the programs on a firmer footing.
(3)Graduate and Professional Offerings: We have developed courses to explore semantic web concepts. This course has already allowed us to develop new research initiatives.  We taught a workshop at the IEEE Syscon conference on that. We are expanding on that concept this semester by inviting students from Linguistics, Operations Management and Mathematics to join our department students in applying multiple perspectives to build better onto
-logies and compute engines. More is found here: http://semanticweb.fau.edu/. 
(4) Community Linkages and Educational Partnerships: We helped establish the MTC (mobile Tech Consortium) to bring researchers and industry professionals together; we present regularly at their bi-annual conferences, help our students and businesses link up, and host the MTC site. See: http://mtc.fau.edu/
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	list associated inst/centers: We have strong collaborations with several faculty members in other colleges as listed above; however, no such collaboration exists with any specific institute/center. 
	list inst higher ed associated: Miami Dade College and Nova University
	exec summary: All our activities are provided online at five websites as listed above. Dr. Shankar's website also has more information: http://faculty.eng.fau.edu/shankar

We have redirected our efforts over the past 4 years to focus on transferring lessons learned from our $1M+ grant from Motorola during 2003 to 2008 on radically enhancing design productivity. The project was entitled "One Pass to Production" (OPP). This has taken three different paths: (1) Leveraging strengths to develop marketable smart phone Apps: We have successfully translated those OPP ideas in increasing team productivity, offering a pipeline of courses that integrate teaching at high school, undergraduate and graduate level, and to develop team-oriented project courses that bring together students from various backgrounds (arts, business, anthropology, urban planning, and engineering). They in turn work together to develop truly useful Apps with smart phones. High school students tend to be more creative, while the undergraduate students are more eager to learn tools and skills that will yield  them good jobs, with the graduate students being more  intellectually mature and thus ready to advance the field. Thus, our undergraduate students prototype new Apps and high school student teams transform these prototypes into creative marketable Apps. The graduate students identify missing components and help develop them. (2) We developed low cost robots so all K-12 programs can afford to buy or build them, and to introduce robotics at the pre-collegiate level, to increase interest in STEM. We first used graduate and undergraduate courses to explore all the possibilities and eventually build a $150 robot with off-the-shelf components. Using them with high school students helped us  identify a reduced platform  that costs $100. We are in the process of improving the precision of these robots, so we can use them in middle school Math courses  to visualize and  solve real-world  Math problems.  (3) Our OPP work also helped us identify the new technology trend of  Web 3.0 (Semantic Web). We have trained a large group of graduate students,  some of whom have started addressing research aspects with DIS, MS thesis and PhD dissertation. This will rapidly expand, as students start appreciating the relevance of our focus to the industry (& jobs). As an example, five engineering students signed up to do DIS or MS thesis this semester alone. All our work uses open source tools, so we can learn from others, quickly get up to speed, focus on new domain challenges, and to build even more sophisticated Apps.  We have published all our work on the web, so others can benefit, thus contributing back to the open source communities. 

We have extensively published over the past four years. All the publications are available at the above cited websites. A comprehensive list is available at Dr. Shankar's website: http://faculty.eng.fau.edu/shankar/  (see the long resume). 
	describe contrib to university: 1. We have developed three sequences of state-of-the-art courses in the areas of smart phone Apps, low cost robotics, and semantic web. 
2. Most of our courses are truly multi-disciplinary. Faculty members from different colleges and departments teach their students concurrently, with the students coming together to develop Apps that are marketable and useful to the community. This concept is so unique that when we make presentations and/or write proposals, the reader typically concludes that it is  one course that is taught by four or more faculty members. A typical scenario might clarify this: The Fall '13 course will involve four faculty members one each from engineering, digital arts, anthropology and urban planning. They will teach one course each. The four courses have, respectively, 35 engineering students, 12 arts students, 10 anthropology students, and 7 urban planning students. The four professors will teach discipline specific content during the first half of the semester to their students, and during the second half, the students will come together to form about 10 teams (typically comprised of 3 engineering, 1 arts, 1 anthropology and 1 urban planning students) and develop Apps. We have done this for 3+ years already and we have successfully trained 450 + students in not only developing Apps, but also working in multidisciplinary teams. This has helped us identify tools that can help us offer the courses as eLearning courses and significantly scale up the offerings. We want to train other professors so the concept can be applied to develop in multiple domains, such as nursing, medicine, education, etc. We have involved professors and students from the college of business as well in the past and we will streamline that interaction this year, with the intent to help more student-led businesses to evolve.  Dr. Shankar has an MBA and has had his patents commercialized by FAU to the tune of $1M. We expect to market domain specific Apps such as for urban and environmental planning that  can only emanate from multi-disciplinary university collaborations. 
3. The multi-disciplinary approach has already been extended to the field of semantic web, since it also requires multi-disciplinary perspectives to truly make progress. The Fall '13 course, for example, has invited students from engineering, linguistics, operations management, and mathematics to take the course, as they are the four pillars of semantic web research and development. 
4. The  low cost robotics has been a collaboration among professors in engineering, education, K-12, and Psychology.  Students involved so far have been either engineering or pre-engineering high school students. We are, however, working towards developing a Math lab in middle school that will be similar to the Physics and Chemistry labs, to help students understand the concepts better. 
5. We have submitted 3 NSF proposals and have learned much in getting  funded. We expect to get funded in the near future. Dr. Shankar has brought in $4.3M during his 30 years at FAU, for an average of $140K per year, which is about 2.5 times the average at our FAU's engineering college. The past few years have been a focused and determined effort to diversify away from industrial R&D grants, which have been shrinking, towards both federal funding and entrepreneurial efforts to complement the same, and build a self-sustaining center in the longer run. 
6. This has required identifying trends (and implementing programs to address them) in technology (specifically in smart phone and semantic web areas), education (robotics), and global dynamics (environmental planning).  All these can only be addressed by multidisciplinary teams of faculty and students, beyond the boundaries of a single college. We have mapped lessons learned from our Motorola funding on radically increasing engineering design productivity to an university  environment to build multidisciplinary collaborations that are self-sustaining and can be replicated across other disciplines and scaled up to involve more faculty members and students. 
7. We are very appreciative of the strong support and excellent reviews provided by the reviewers in the previous cycle. We request the current reviewers to provide feedback and contacts to expand this program to other SUS universities. 
	fin perf 05/06 and emphasis 10-13: Our major $1M+ funding from Motorola ended in 2007 when the global financial crisis led to many changes at Motorola. The elite technology group that we were affiliated with was disbanded. We made a conscious decision to reinvent ourselves and diversify away with less emphasis on industrial R&D grants. This takes time and after about 4 years of building, we now have a good infrastructure that is diversified. We now have strong collaborations across many colleges and disciplines, built up areas that leverage  our industrial and technology expertise and insight and map them to areas of national need and economic well being. We have chosen smart phone Apps, K-12 education,  and Semantic web as three areas that can benefit from these university collaborations.  

During the early years of this reporting period, we still had the Motorola grant. When it ended, we were able to quickly obtain a grant from SBA based on our early identification of smart phone Apps as the avenue to create more local economic impact. 

During the three years mentioned specifically above, the time period has been primarily spent building  an infrastructure. We did submit several NSF proposals, but it was known that the funding will only come with established record of achievement in these areas. The papers presented and the proposals written provided enough critical and constructive reviews to help us steer the development process in the right direction. We are now close to marketing our Apps through FAU in a specific area (Environmental and urban planning) with the aid of undergraduate students (in engineering, digital arts, anthropology and urban planning), have a concrete plan for building a Mathematics lab for middle school students, and identify R&D areas in semantic web that can be addressed by graduate students. All these efforts will lead to revenue and funding in the coming years. 
	planned budget activities: 1.  We will use funds from the Tech Fee grant to build robots. No other budgeted activity is planned.
2. An account has been set up to market smart phone Apps. We finally will have the infrastructure and niche expertise to contribute useful Apps and secure revenue. This is based on 'tail marketing' concept of Amazon Inc., and will require substantial efforts in customization. This is easier to undertake in an educational institution, since we can train our students and enlist their help in these customization efforts. We do not expect this effort to yield any revenue for 1+  years.

	inst/center goals: 1. Build smart phone Apps in niche areas, specifically in urban and environmental planning, in which FAU is well established; it is also of social and economic concern locally and globally. Customization is needed to address various geographic regions. We will build simpler prototypes in our undergraduate courses and use some of them selectively to build sophisticated Apps. We will invite the better performing students in the class to take directed independent study/ senior design project/ MS thesis, to achieve this for the first few times, over the next two years or so. Once we have marketed these Apps, we should have some funds to support students to market more Apps. 
2. Apply semantic web concepts to build compatible ontologies that can span across multiple dimensions. Our focus this year will be on the domains of  education, health and urban planning. Graduate students will build simpler prototypes in the graduate course. Some of the good prototypes will be further developed by some of these students under MS theses the following semester and year.
3. Utilize these ontologies and open source tools to build an infrastructure to adddress elearning issues. specifically, we wish to build five tools. Collaborative teaching has led us to identify five tools that can help us   transition our smart phone Apps course to an on-line environment, so we can scale up and offer the course to a large number of student teams. Anthropology students serve to be embedded observers who observe team dynamics and facilitate improved communication. From their experience, we will be able to identify typical issues and provide a FAQ database so team members from different backgrounds can understand each other's work more easily and collaborate better. A tool to help navigate the assets that we have created and those that are available online will help engineering and digital arts  students become more productive. A text mining tool on student free-form queries will guide them to online urban planning content that expands on the specific topic under consideration. A biographical tool similar to LinkedIn, without the additional bells and whistles, will help students and businesses find each other. More details are provided in the paper published in EEE'13. We expect to build prototypes for these tools during this coming year and use them to submit a proposal to NSF the following year. 
4. AEX, one of the tools in #3 will help us link students with businesses, enhancing the impact on our local and national economy. At present, we attempt to do this manually and many of our students have found local jobs; however, we get many calls with offers for student recruitment that we are not able to accommodate at present. Our effort to place more of them locally will be enhanced by this tool. 
5. Build precision low cost robotics and map robotic exercises to meet common core standards in middle school Math. 
	Inst/center type: University


