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TiWle: FiQdiQg RSWiPal Vi]e fRU SRRled WeVWiQg Rf SARS-CRV-2

The VSUead Rf COVID-19, kiQdled b\ a lack Rf PaVV WeVWiQg iQ eaUl\ VWageV, haV affecWed
hXQdUedV Rf PilliRQV Rf liYeV. EYeQ ZiWh UeceQW YacciQaWiRQ deYelRSPeQWV, VXch WeVWiQg iV VWill
cUiWical. ThXV, a WiPel\, cRVW-efficieQW PeWhRd fRU e[WeQViYe WeVWiQg iV iPSeUaWiYe fRU fighWiQg
Whe SaQdePic. OQe VRlXWiRQ iV SRRliQg PXlWiSle VaPSleV iQWR a ViQgle PCR WeVW. ThiV VWXd\
aiPV WR deWeUPiQe Whe RSWiPal Vi]e Rf WheVe SRRlV baVed RQ SUeYaleQce UaWe.    R ZaV XVed WR
ViPXlaWe SRRliQg iQ a SRSXlaWiRQ ZiWh a SUeYaleQce UaWe Rf 0.05. ThiV UeYealed a biQRPial
distribution, where each positive case in a pool represents a “success.” The following formula
(1) ZaV deUiYed: F=((1-P)^Q)-(1/Q), ZheUe F iV Whe UedXcWiRQ facWRU, Q iV Whe SRRl Vi]e, aQd P iV
Whe SUeYaleQce. PlRWWiQg F YV Q VhRZed a ViQgle UelaWiYe Pa[iPXP iQ Whe fiUVW TXadUaQW, WhXV
Whe eTXaWiRQ (Q^2)((1-P)^Q)*(lQ(1-P))+1=0 fRU RSWiPal SRRl Vi]e ZaV fRXQd b\ VeWWiQg Whe
deUiYaWiYe Rf eTXaWiRQ (1) eTXal WR 0. AV SUeYaleQce iQcUeaVeV, SRRliQg efficieQc\ decUeaVeV.
FRU iQVWaQce, aW P=0.005, Whe RSWiPal SRRl Vi]e Rf 15 caQ VaYe 86% Rf WeVWV WhaW ZRXld be
Qeeded, bXW aW P=0.2, Whe RSWiPal SRRl Vi]e Rf 5 caQ RQl\ VaYe 13%, aQd aW P=0.3, UedXcWiRQ iV
Qegligible.     OYeUall, Whe fRUPXlaV allRZ fRU accXUaWe eVWiPaWiRQ Rf UedXcWiRQ facWRU aQd
RSWiPal SRRl Vi]e, QRW RQl\ XVefXl fRU COVID-19 bXW alVR fRU fXWXUe ViWXaWiRQV WhaW UeTXiUe
PaVV WeVWiQg.

SWXdenW Name(V): J. Li

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MA  ME  BE

ProjecW
NXmber
6001

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

PS



TiWle: Comparing wood/plastic composite & hemp/polylactic acid composite to determine the
beVW PRiVWXUe UeViVWaQW PaWeUial

The EaUWh Da\ PRYePeQW, VWaUWed iQ 1972, XVheUed iQ iQcUeaVed cRQceUQ fRU Whe eQYiURQPeQW
UeVXlWiQg iQ Uec\cliQg SURgUaPV fRU a YaUieW\ Rf SURdXcWV iQclXdiQg SlaVWicV. AW Whe VaPe WiPe,
SeWURleXP-baVed SlaVWicV ZeUe UecRgQi]ed aV a fiQiWe UeVRXUce VWiPXlaWiQg deYelRSPeQW Rf biR-
baVed SRl\PeUV each ZiWh XQiTXe SURSeUWieV baVed RQ SRl\PeU W\Se aQd RWheU PaWeUialV XVed.
FRU e[aPSle, cellXlRVe-baVed PaWeUialV aUe RfWeQ added WR SlaVWic cRPSRViWeV WR SURYide
VWiffQeVV aQd UedXce ZeighW. CellXlRVe iV iQheUeQWl\ h\gURVcRSic aQd XQdeUVWaQdiQg iWV effecW
RQ cRPSRViWe PRiVWXUe behaYiRXU iV iPSRUWaQW fRU eQVXUiQg SURSeU XWili]aWiRQ aQd lRQg VeUYice
life. ThiV e[SeUiPeQW cRPSaUed Whe effecWV Rf ZaWeU iPPeUViRQ Rf a ZRRd/SlaVWic cRPSRViWe
(TUe[) RU a hePS/SRl\lacWic acid (PLA) cRPSRViWe ZiWh VRlid cedaU, SiQe, aQd Weak b\
PeaVXUiQg PRiVWXUe XSWake aQd diPeQViRQal VWabiliW\. Si[ VaPSleV Rf each PaWeUial
(aSSUR[iPaWel\ 19 PP Whick b\ 6 PP Zide b\ 64 PP lRQg) ZeUe Zeighed (QeaUeVW 0.01 g)
aQd WheiU diPeQViRQV PeaVXUed (QeaUeVW 0.5 PP). ThUee VaPSleV ZeUe iPPeUVed iQ WaS ZaWeU
aW URRP WePSeUaWXUe (WePSeUaWXUe UaQge Rf 19 �C) aQd Whe UePaiQdeU ZeUe iPPeUVed aW 3 �C.
The VaPSleV ZeUe UeZeighed aQd PeaVXUed afWeU 30 da\V. TUe[ abVRUbed PRUe ZaWeU WhaQ Whe
hePS/PLA filaPeQW bXW bRWh abVRUbed faU leVV ZaWeU WhaQ Whe ZRRd VaPSleV. TUe[ cRQWaiQV
about 60% wood while 3D-Fuel's hemp/PLA filament contains 7%-8% hemp. It is also
important to note most swelling occurs tangentially. As a result, each sample's thickness had
Whe PRVW SeUceQWage chaQge iQ diPeQViRQV.

SWXdenW Name(V): S. McLePRUe

AbVWracW:

247
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):
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[

[
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Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E1  E9

ProjecW
NXmber
6002

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\
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TiWle: UQcRYeUiQg AbQRUPaliWieV iQ AVWeURidV UViQg AVWeURid OccXlWaWiRQ

IW iV iPSRUWaQW WR defiQe Whe VhaSe Rf aVWeURidV iQ VSace WR XQdeUVWaQd Whe RUigiQV Rf RXU VRlaU
V\VWeP. The SXUSRVe Rf WhiV VWXd\ iV WR deWeUPiQe Whe VhaSe aQd Vi]e Rf aVWeURidV XViQg
RccXlWaWiRQ aQal\ViV WR diVcRYeU abQRUPaliWieV. IW iV h\SRWheVi]ed WhaW aVWeURid RccXlWaWiRQV caQ
UeYeal aVWeURid iUUegXlaUiWieV becaXVe accXUaWel\ WiPiQg aQd cRPbiQiQg Whe RccXlWaWiRQ dXUaWiRQ
fURP PXlWiSle lRcaWiRQV caQ deWeUPiQe Whe VhaSe aQd abQRUPaliWieV Rf Whe aVWeURid. We
cRQdXcWed Whe RccXlWaWiRQV ZiWh a PlaQeWaYe WeleVcRSe, a WATEC caPeUa, aQd a YideR WiPe
iQVeUWeU, Zhich XVed GPS VaWelliWeV. TR RbVeUYe aQd aQal\]e aQ RccXlWaWiRQ, Whe WaUgeW VWaU ZaV
lRcaWed. SSeciali]ed cRPSXWeU SURgUaPV ZeUe XVed WR PeaVXUe chaQgeV iQ bUighWQeVV Rf Whe
VWaU dXUiQg Whe RccXlWaWiRQ eYeQW. We RbVeUYed fiYe RccXlWaWiRQV aQd Zhile WhUee Rf WheP did
QRW RccXlW dXe WR ZeaWheU, Ze ZeUe able WR SUeciVel\ PeaVXUe aQd cUeaWe SUedicWed iPageV Rf
WZR Rf Whe aVWeURidV. The VhaSe aQd Vi]e Rf Whe aVWeURidV ZeUe XVed WR aWWePSW WR diVcRYeU aQ\
abQRUPaliWieV. ThURXgh WhiV VWXd\, Ze diVcRYeUed a cRQcaYiW\ abQRUPaliW\ iQ aVWeURid LaQ]ia,
Zhich VXggeVWV aQ iQdeQW fURP a VWUa\ SURjecWile RU Whe SRVVible fXViRQ Rf PXlWiSle aVWeURidV.
ThiV VWXd\ cUeaWed aQ RSSRUWXQiW\ WR RbVeUYe RbjecWV iQ VSace WR diVcRYeU a feaWXUe SUeYiRXVl\
XQkQRZQ b\ XViQg UelaWiYel\ QeZ WechQiTXeV iQ VSace e[SlRUaWiRQ. The daWa cRllecWed fURP
WheVe RccXlWaWiRQV iPSURYed Whe SUeciViRQ Rf SUeYiRXV PeaVXUePeQWV aQd SURdXced Whe fiUVW
UecRUded eYideQce Rf aQ abQRUPaliW\ iQ LaQ]ia. IQ fXWXUe RbVeUYaWiRQV Rf RWheU aVWeURidV, Ze
caQ aSSl\ RccXlWaWiRQ WechQiTXeV WR diVcRYeU fXUWheU abQRUPaliWieV.

SWXdenW Name(V): K. Ma\

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) 3H

ProjecW
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6003
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TiWle: BiUd IdeQWificaWiRQ SRfWZaUe UViQg P\WhRQ aQd KeUaV CNN

BiUd ZaWchiQg iV a SRSXlaU hRbb\ aPRQg PaQ\ bXW beiQg able WR ideQWif\ biUdV RXW iQ Whe field
RU fURP a SicWXUe caQ be challeQgiQg fRU WhRVe ZiWh leVV e[SeUieQce. The gRal Rf WhiV SURjecW iV
WR deVigQ a biUd ideQWificaWiRQ VRfWZaUe XViQg a deeS leaUQiQg PRdel called a cRQYRlXWiRQ
QeXUal QeWZRUk RU CNN. ThiV VRfWZaUe Zill allRZ Whe XVeU WR iQSXW a ShRWR Rf a biUd aQd haYe
Whe VRfWZaUe RXWSXW Whe QaPe Rf WhaW VSecific biUd. The cRQYRlXWiRQ QeXUal QeWZRUk Zill be
deVigQed iQ P\WhRQ alRQg ZiWh Whe KeUaV deeS leaUQiQg libUaU\. A daWaVeW Rf iPageV Pade b\
CalWech Zhich haV iPageV Rf 200 biUd VSecieV Zill be XVed WR WUaiQ, eYalXaWe, aQd WeVW Whe
VRfWZaUe. All iPageV ZeUe UeVi]ed WR haYe Whe VaPe diPeQViRQ befRUe SaVViQg WheP WhURXgh
Whe PRdel. The PRdel deVigQed fRU WhiV SURjecW haV WhUee cRQYRlXWiRQ la\eUV, RQe hiddeQ la\eU
aQd RQe RXWSXW la\eU. AfWeU Whe YalidaWiRQ iPageV ZeUe SaVVed WhURXgh Whe QeWZRUk a fiQal
accXUac\ Rf 53% ZaV Ueached. The WeVW accXUac\ Ueached 98%. FXUWheU iWeUaWiRQV Rf Whe PRdel
ZeUe dRQe WR iPSURYe accXUac\ aQd Whe higheVW YalidaWiRQ accXUac\ achieYed ZaV 61%. TheVe
UeVXlWV iQdicaWe WhaW Whe PRdel RYeUfiW Whe WUaiQiQg daWa caXViQg iW WR dR QRW aV Zell RQ Whe
YalidaWiRQ iPageV. IQ Whe fXWXUe, WUaQVfeU leaUQiQg Zill be e[SlRUed aV aQ alWeUQaWiYe Za\ Rf
PakiQg a CNN aV RSSRVed WR WUaiQiQg RQe fURP VcUaWch.

SWXdenW Name(V): l. laSieUUe

AbVWracW:

233
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) C6
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TiWle: AcceVVible SURgUaP aQd V\VWeP WR accXUaWel\ aligQ a VWaU WUackiQg PRXQW XViQg a DSLR
caPeUa.

AVWURShRWRgUaSh\ iV a Zidel\ SRSXlaU hRbb\ iQYRlYiQg WakiQg SicWXUeV Rf faiQW VWaU fRUPaWiRQV
iQ Whe QighW Vk\. MRVW aPaWeXU aVWURShRWRgUaSheUV SXUchaVe a VWaU WUackiQg PRXQW fRU WheiU
DSLR caPeUa VR Whe\ caQ Wake lRQgeU e[SRVXUeV Rf WheVe VWaUV Zhile PiQiPi]iQg VWaU WUailV
Zhich fRUP iQ Whe SicWXUe dXe WR Whe EaUWh¶V URWaWiRQ. The dRZQVide Rf WheVe PRXQWV iV WhaW Whe
lRQgeU RQe ZaQWV WR e[SRVe aQ iPage Zhile eliPiQaWiQg VWaU WUailV, Whe PRUe accXUaWel\ Whe\
PXVW aligQ WheiU PRXQW ZiWh Whe NRUWh CeleVWial PRle (NCP). The PRVW accXUaWe PeWhRd iV ZiWh
Whe XVe Rf aQ elecWURQic SRlaU VcRSe, Zhich cRQQecWV WR a cRPSXWeU SURgUaP allRZiQg fRU YeU\
accXUaWe aligQPeQW. The dRZQVide iV Whe VcRSe haV QR RWheU XVeV beVideV SRlaU aligQPeQW, VR
VSeQdiQg aQ addiWiRQal $300 RQ aQ e[WUa caPeUa fRU RQe ViQgle SXUSRVe iV ZaVWefXl ZheQ RQe
cRXld VeePiQgl\ XVe WheiU DSLR caPeUa fRU Whe VaPe SXUSRVe. ThiV SURjecW Zill iQYeVWigaWe Whe
abiliW\ WR XVe a DSLR caPeUa fRU SRlaU aligQiQg Whe VWaU WUackiQg PRXQW. The gRal iV WR achieYe
a ViPilaU accXUac\ aQd efficieQc\ aV aQ elecWURQic SRlaU VcRSe, ZiWhRXW UeTXiUiQg Whe SXUchaVe
Rf e[WUa eTXiSPeQW. A SURgUaP Zill be ZUiWWeQ WR UeceiYe iPageV fURP a NikRQ DSLR caPeUa,
SeUfRUP QeceVVaU\ calcXlaWiRQV, aQd SURYide a ViPSle gXide VhRZiQg Whe XVeU hRZ WR RbWaiQ a
SeUfecW aligQPeQW. FXWXUe aSSlicaWiRQV Rf WhiV SURjecW allRZ fRU a ZideU aXdieQce WR XWili]e WheiU
DSLR caPeUaV WR RbWaiQ a SUeciVe aligQPeQW Zhile VaYiQg PRQe\ fRU fXWXUe SXUchaVeV WR
e[SlRUe WheiU hRbb\ eYeQ fXUWheU.

SWXdenW Name(V): S. SWaXbl\

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) 3H  MA
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TiWle: UWili]aWiRQ Rf Self- SaQiWi]iQg H\dUaXlic AUP fRU RedXcWiRQ Rf IllQeVV TUaQVPiVViRQ

The SXUSRVe Rf WhiV SURjecW ZaV WR iQYeVWigaWe aQd deYelRS a PeWhRd iQ Zhich cRQWacW caQ be
UedXced beWZeeQ caVhieUV aQd cXVWRPeUV iQ a UeWail RU gURceU\ VWRUe VeWWiQg. The deYice
cRQVWUXcWed iV deVigQaWed WR decUeaVe UiVk Rf e[SRVXUe fRU fURQWliQe ZRUkeUV, deUiYed fURP Whe
Qeed fRU iQcUeaVed VafeW\ dXUiQg Whe RQgRiQg COVID-19 SaQdePic. IQ dRiQg VR, SUeliPiQaU\
UeVeaUch ZaV cRQdXcWed SeUWaiQiQg WR illQeVV WUaQVPiVViRQ, iQclXdiQg VaQiWi]aWiRQ PeWhRdV Rf
ceUWaiQ PaWeUialV aV Zell aV Whe URle Rf diVWaQce aQd Sh\Vical cRQWacW iQ UiVk Rf iQfecWiRQ. I WheQ
cRQVWUXcWed a h\dUaXlic SRZeUed PechaQical aUP WhaW WUaQVfeUV PRQe\ aQd VaQiWi]eV VXUfaceV
aV Zell aV QRQ-SRURXV Sa\PeQW PeWhRdV, WR PiQiPi]e cRQWacW beWZeeQ caVhieUV aQd cXVWRPeUV.
A V\UiQge VWaQd ZaV alVR aVVePbled fRU efficieQW fXQcWiRQiQg Rf PRYePeQW aV Zell aV a
h\dUaXlic SRZeUed VaQiWi]aWiRQ VWaQd, WR diViQfecW iWePV iQ cRQWacW. AfWeU Whe cRPSleWiRQ Rf
cRQVWUXcWiRQ, Whe WeVWiQg WUialV VXcceVVfXll\ SURYed Whe aUP ZaV able WR URWaWe Whe iQWeQded
degUeeV WhURXgh XVe Rf V\UiQgeV aQd WXbiQg aWWached. The VaQiWi]aWiRQ VWaQd alVR accXUaWel\
fXQcWiRQed WhURXgh RXWSXWWiQg cleaQiQg VSUa\ ZheQ iQWeQded. While Whe cRQVWUXcWiRQ Rf WhiV
deYice ZaV SUiPaUil\ WR SeUfRUP Whe iQWeQded fXQcWiRQ, VRPe fXUWheU iQYeVWigaWiRQV I iQWeQd WR
SXUVXe ZRXld be WR UeYiVe Whe aUP, V\UiQge hRldeU, aQd VaQiWi]aWiRQ VWaQd WR deYelRS a PRUe
VWUeaPliQed aQd Vleek deVigQ. ThiV h\dUaXlic aUP caQ be iPSlePeQWed iQ VXSeU PaUkeWV aQd
RWheU UeWail bXViQeVVeV iQ Zhich caVhieUV aUe eQgagiQg ZiWh cXVWRPeUV, WR eQVXUe VRcial
diVWaQciQg aQd UedXcWiRQ Rf WUaQVPiVViRQ.

SWXdenW Name(V): H. Young

AbVWracW:

243
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EE  E1  ME
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TiWle: UViQg FUacWal MeWaPaWeUialV ZiWh NRQ-IQWegeU DiPeQViRQaliW\ WR MaQiSXlaWe Whe
PURSagaWiRQ Rf AcRXVWic WaYeV

A “metamaterial” is an engineered structure whose properties are determined by its
PacURVcRSic geRPeWU\, UaWheU WhaQ iWV PicURVcRSic cRQVWiWXeQW PaWeUialV. MeWaPaWeUialV aUe
XVed WR PaQiSXlaWe ZaYeV ± lighW, VRXQd, RU eYeQ VeiVPic ZaYeV ± iQ Za\V WhaW Pa\ be
iPSRVVible iQ QaWXUall\-RccXUUiQg PaWeUialV. HRZeYeU, e[iVWiQg PeWaPaWeUialV haYe liPiWed
baQdZidWh ± Whe\ fXQcWiRQ RQl\ ZiWhiQ a VPall fUeTXeQc\ UaQge, deWeUPiQed b\ WheiU fi[ed
geometric length scales. I simulated “fractal” metamaterials, to investigate whether the
caVcadiQg leQgWh VcaleV Rf a fUacWal caQ iQcUeaVe Whe fXQcWiRQal baQdZidWh. SSecificall\, I
iQYeVWigaWed ZheWheU a SieUSiĔVki WUiaQgle ± a VeW Rf Velf-ViPilaU WUiaQgleV Rf eYeU-decUeaViQg
leQgWhV ± caQ SURYide acRXVWic iVRlaWiRQ RYeU a laUgeU fUeTXeQc\ UaQge WhaQ a ViPSle WUiaQgle. [I
RSWiPi]ed Whe acRXVWic baQd gaSV ± fUeTXeQc\ UaQgeV iQ Zhich VRXQd caQQRW SURSagaWe dXe WR
Whe VWUXcWXUe Rf Whe PeWaPaWeUial.] I XVed Whe fiQiWe-elePeQW aQal\ViV VRfWZaUe COMSOL WR
ViPXlaWe SieUSiĔVki WUiaQgleV Rf RUdeUV Q = 2, 3, aQd 4, e[WUXded fURP a 2D SlaQe aQd bXilW iQ
3D VSace. I ViPXlaWed a 5-cP VWUXcWXUe Pade Rf Whe SlaVWic PLA (SRl\lacWic acid), Zhich cRXld
be 3D-SUiQWed aW lRZ cRVW. I calcXlaWed Whe aPSliWXde Rf VRXQd WUaQVPiVViRQ WhURXgh Whe
SieUSiĔVki PeWaPaWeUialV RYeU a UaQge Rf fUeTXeQcieV fURP 0-20 kH], aQd fRXQd a VhifW Rf Whe
WUaQVPiVViRQ VSecWUXP WR higheU fUeTXeQcieV aV Whe fUacWal RUdeU iQcUeaVed, aV ZRXld be
e[SecWed fURP Whe decUeaViQg leQgWh VcaleV, aYailable WR WUaS higheU fUeTXeQc\ VRXQd. TheVe
e[SaQded fUeTXeQc\ VcaleV Pa\ be XVefXl fRU VRXQdSURRfiQg aSSlicaWiRQV, eQabliQg Whe
RSeUaWiRQ Rf VeQViWiYe VcieQWific iQVWUXPeQWV.

SWXdenW Name(V): N. Shell

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) E1  A7  C6
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TiWle: AQ AlgRUiWhP fRU ObjecW DeWecWiRQ aQd AYRidaQce iQ DURQeV

IQ UeceQW \eaUV, Whe deYelRSPeQW Rf UAV (UQPaQQed AeUial Vehicle) RU dURQeV aUe becRPiQg
PRUe SRSXlaU ZiWh PRUe aSSlicaWiRQV iQclXdiQg iQ PiliWaU\, iQdXVWU\, aQd eQWeUWaiQPeQW.
DURQeV caQ alVR be XVed iQ DURQe VZaUPiQg Zhich iV a V\VWeP ZheUe a VZaUP Rf dURQeV
cRPPXQicaWe ZiWh each RWheU iQ flighW aQd Pake deciViRQV aXWRQRPRXVl\ aV a ViQgle XQiW;
hRZeYeU, RQe laUge difficXlW\ fRU dURQe VZaUPV iV RbjecW deWecWiRQ aQd aYRidiQg Whe RbjecW iQ
aQ RUgaQi]ed PaQQeU. The SXUSRVe Rf WhiV SURjecW ZaV WR cUeaWe aQ effecWiYe PeWhRd iQ RUdeU WR
deWeUPiQe aQd RUdeUl\ aYRid aQ RbjecW ahead Rf Whe dURQe VZaUP VR dURQe VZaUPV caQ
QaYigaWe WhURXgh PRUe ViWXaWiRQV aQd lRcaWiRQV WhaQ jXVW iQ RSeQ aiU. The PiQiPXP
UeTXiUePeQWV fRU WhiV SURjecW ZaV fRU Whe dURQeV WR be able WR ideQWif\ RbjecWV aQd cRRUdiQaWe
SaWhV aURXQd Whe RbjecW iQ ViPXlaWiRQV. The liPiWaWiRQV WR WhiV SURjecW ZeUe Whe aPRXQW Rf
dURQeV VR Whe VcalabiliW\ caQ QRW be WeVWed. The VRlXWiRQ XVed a CRQflicW baVed VeaUch
algRUiWhP. IQ RUdeU WR cRPSleWe WhiV SURjecW, a dURQe ViPXlaWiRQ SURgUaP ZaV Qeeded. The
dURQeV aQd Whe UeVeaUch SlaWfRUP iV aW SacUed HeaUW UQiYeUViW\¶V MakeUSSace aQd Whe\ ZeUe
XVed XQdeU Whe VXSeUYiViRQ aQd gXidaQce Rf PURfeVVRU TRlga. IW ZaV fRXQd WhaW Whe VRlXWiRQ ZaV
effecWiYe iQ diUecWiQg Whe dURQe VZaUP WR Whe WaUgeW lRcaWiRQ WiWh WhiV algRUiWhP, dURQe VZaUPV
caQ gR iQWR PRUe WeUUaiQV aQd lRcaWiRQV WR Ueach iWV gRal, Zhich Zill iQcUeaVe Whe aUeaV Zhich
Whe dURQe VZaUPV caQ be XVefXl.

SWXdenW Name(V): W. Wei

AbVWracW:

244
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: 2 Speed Mechanical BMX Race Gearbox

BMX racing is a one lap sprint race on a single speed bike that runs an optimized gear that
ZRUkV fRU Whe ZhRle WUack. A higheU geaU UaWiR iV VlRZeU RXW Rf Whe VWaUW, bXW allRZV fRU higheU
top speed, while lower gear ratios are fast out of the start, but don't have as much top end
VSeed. SRPe UideUV aUe able WR VSiQ WheiU legV faVW eQRXgh WR keeS bXildiQg VSeed ZiWh lRZ
geaUiQg, bXW QRW all UideUV aUe able WR dR WhiV.

TR VRlYe WhiV iVVXe, I deVigQed aQd fabUicaWed a SURWRW\Se WZR VSeed geaUbR[. The geaUbR[ haV
a lRZ geaU, fRU faVW acceleUaWiRQ Rff Whe VWaUW, aQd a higheU geaU fRU PRUe WRS eQd fRU Whe
UePaiQdeU Rf Whe Uace. EYeQWXall\ ZheQ iW¶V fiWWed WR a bike Whe UideU ZRXld VelecW WheiU geaU b\
XVe Rf haQdlebaU PRXQWed VhifWeU, cable, aQd liQkage. AfWeU aVVePbliQg Whe geaUbR[, I
fabUicaWed a VWaQd WR WeVW P\ SURWRW\Se. DXUiQg WeVWiQg I URWaWed Whe cUaQkV iQ each geaU UaWiR.
TR YeUif\ geaUiQg accXUac\, I XVed VcUibe liQeV RQ Whe chaiQUiQg VSideU aQd cUaQk aUP. I fRXQd
WhaW eYeU\WhiQg ZaV accXUaWe.

Due to weather and my mentors availability I wasn't able to fabricate a bike frame to test. I
belieYe iW Zill fXQcWiRQ aV e[SecWed baVed RQ P\ SURWRW\Se WeVWiQg. IQ fXWXUe UefiQePeQWV, I
ZRXld XVe alXPiQXP fRU VRPe SaUWV WR UedXce ZeighW, UedeVigQ Whe VelecWRU hXb fRU iPSURYed
eQgagePeQW, aQd ZRXld XVe geaUV iQVWead Rf chaiQV WR UedXce dUag.

SWXdenW Name(V): J. Hatt

AbVWracW:

247
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: MXVcXlaU SWUeQgWh aQd EQdXUaQce AdaSWaWiRQV FRllRZiQg ReViVWaQce TUaiQiQg UViQg
HigheU VRlXPe aQd LRZeU IQWeQViW\ RU HigheU IQWeQViW\ aQd LRZeU VRlXPe

WheQ iW cRPeV WR UeViVWaQce WUaiQiQg, ZheWheU RU QRW RQe VhRXld SUiRUiWi]e WUaiQiQg YRlXPe RU
WUaiQiQg iQWeQViW\ ZheQ WU\iQg WR RSWiPi]e WheiU PXVcXlaU VWUeQgWh aQd eQdXUaQce iV UelaWiYel\
XQcleaU.  The liWeUaWXUe RQ WhiV WRSic cRPSaUiQg diffeUeQW WUaiQiQg iQWeQViWieV eiWheU didQ¶W Wake
WUaiQiQg YRlXPe iQWR accRXQW aW all RU did bXW cRXld haYe Pade PRUe Rf a diVWiQcW diffeUeQce iQ
YRlXPe beWZeeQ bRWh gURXSV WR beWWeU cRPSaUe WUaiQiQg iQWeQViW\ YV. WUaiQiQg YRlXPe.
TheUefRUe, e[SeUiPeQWV ZeUe VeW- XS VR WhaW WheUe iV PRUe Rf a diVWiQcW diffeUeQce iQ YRlXPe
beWZeeQ bRWh gURXSV, ZiWh Whe higheU iQWeQViW\ gURXS WUaiQiQg ZiWh half aV PXch YRlXPe aV Whe
lRZeU iQWeQViW\ gURXS WR giYe PRUe Rf aQ hRQeVW eYalXaWiRQ fRU Zhich RQe cRXld be PRUe
beQeficial WR SUiRUiWi]e.  A cRQWURl gURXS aQd WZR WUaiQiQg gURXSV ZeUe WeVWed ZiWh WheiU RQe UeS
Pa[eV (1RM) aQd a Pa[ UeS RXW Rf 50% Rf WheiU 1RM RQ Whe baUbell VhRXldeU SUeVV aQd
baUbell URZ iQiWiall\ aQd WheQ 8 ZeekV laWeU.  The WRWal SRXQdV Rf iQcUeaVe Rf Whe VXbjecWV 1RM
Zill be PeaVXUed alRQg ZiWh Whe WRWal UeSV Rf iQcUeaVe Rf half Rf Whe VXbjecWV iQiWial 1RM aQd
VWaQdaUd deYiaWiRQ Rf bRWh PeaVXUable Zill be deWeUPiQed fRU each gURXS.  IW iV e[SecWed Whe
higheU iQWeQViW\ aQd lRZeU YRlXPe gURXS WR VhRZ gUeaWeU SRXQdV Rf iQcUeaVe Rf WheiU 1 UeS
Pa[eV, bXW fRU Whe lRZeU iQWeQViW\ aQd higheU YRlXPe gURXS WR VhRZ gUeaWeU UeSV Rf aQ iQcUeaVe
Rf half Rf WheiU iQiWial 1RM.

SWXdenW Name(V): C. Shea

AbVWracW:

242
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: MRdXlaU RRbRWic S\VWeP fRU MXlWiSXUSRVe RRbRWV

CXUUeQWl\ WheUe aUe URbRWic V\VWePV WhaW UeSlace hXPaQ fiUVW UeVSRQdeUV, bXW Whe\ haYe RQl\ RQe
VSecific XVe. ThiV SURjecW Zill deVigQ a URbRWic V\VWeP WhaW Zill dePRQVWUaWe Whe abiliW\ WR
UeSlace fiUVW UeVSRQdeUV iQ a daQgeURXV ViWXaWiRQ, QR PaWWeU ZhaW Whe ViWXaWiRQ iV b\ beiQg
PRdXlaU. A SRVVible VRlXWiRQ WR a PRdXlaU URbRW Zill be deVigQed, deYelRSed, aQd a VPall
Vcale, 3D SUiQWed SURWRW\Se Zill be bXilW. IW ZRXld XVe YeU\ ViPilaU elecWURQicV WR a SURSeU,
fXll\-fXQcWiRQal URbRW, bXW iW Zill RQl\ haYe baVic fXQcWiRQaliW\ aV iWV SUiPaU\ gRal iV WR
dePRQVWUaWe PRdXlaUiW\. TR cRQQecW Whe PRdXleV Rf Whe URbRW WheUe Zill be dedicaWed high
SRZeU SlXgV aQd a SUiPaU\ SlXg Zill caUU\ all daWa aQd lRZeU YRlWageV like 3.3V aQd 5V. TR
SURYe WhaW Whe PRdXlaUiW\ ZRUkV SURSeUl\, PXlWiSle PRdXleV Zill be Pade aQd be WeVWed fRU
WheiU abiliW\ WR cRQQecW WR Whe URbRW aQd iQWeUchaQge ZiWh each RWheU. The cXUUeQW baVic WeVWV
haYe giYeQ SURPiViQg UeVXlWV. A ceQWUal cRPSXWeU iV able WR cRPPXQicaWe ZiWh e[WeUQal
PicURcRQWURlleUV ViPXlaWiQg a PRdXle. The SURgUaPPiQg Rf PRUe ViPXlaWed PRdXleV iV
SlaQQed aQd cRQVWUXcWiRQ Rf hRXViQgV fRU Whe cRPSXWeUV iV iQ deYelRSPeQW. The PeWhRd Rf
cRPPXQicaWiRQV XVed iV faYRUable fRU WheVe aSSlicaWiRQV, aV iW iV eaV\ WR XVe aQd RQl\ UeTXiUeV
WZR daWa liQeV. The cRQceSW Rf XViQg a VWaQdaUd cRQQecWRU WR caUU\ WheVe VigQalV haV alVR beeQ
WeVWed aQd VhRXld QRW caXVe aQ\ SURblePV laWeU iQ deYelRSPeQW.

SWXdenW Name(V): B. OchV

AbVWracW:

236
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: UQYeiliQg LRVW Gala[ieV: SWXd\iQg Whe hiddeQ gala[ieV Rf 2175 c dXVW abVRUbeUV

I UeSRUW Whe diVcRYeU\ Rf fRXU hRVW gala[ieV Rf 2175 c TXaVaU dXVW abVRUbeUV aW Whe UedVhifWV
aURXQd 1 iQ Whe eaUl\ XQiYeUVe (abRXW 8 billiRQ \eaUV agR, Whe XQiYeUVe iV 13.7 billiRQ \eaUV
Rld), Whe VecRQd hRVW gala[\ eYeU diVcRYeUed aPRQg YeU\ UaUe TXaVaU dXVW abVRUbeUV aQd Whe
fiUVW diVcRYeUed XViQg a gURXQd-baVed WeleVcRSe. TheVe hRVW gala[ieV aUe WRZaUd Whe
background quasars SDSS J081738.34+433303.6, J113608.50+514754.0, J074259.57
+225003.3, and J100713+285348 and were discovered using the world’s largest ground-based
WeleVcRSe, Whe 10.4 PeWeU GUaQ TeleVcRSR CaQaUiV OViUiV RTF aQd WUadiWiRQal PSF VXbWUacWiQg
WechQiTXeV. The iPSacW SaUaPeWeU fRU each TXaVaU UaQge fURP 0.36 WR 18.79 kSc ZiWh a
PagQiWXde UaQgiQg fURP 21.04 - 23.02 AB. TheVe PeaVXUePeQWV VhRZ WhaW dXVW abVRUbeUV
haYe PXch VPalleU iPSacW SaUaPeWeUV WhaQ RWheU TXaVaU abVRUbeUV VXch aV Mg II abVRUbeUV aQd
daPSed L\PaQ AlSha abVRUbeUV, VXSSRUWiQg WhaW Whe hRVW gala[ieV Rf WheVe 2175 c TXaVaU dXVW
abVRUbeUV aUe aVVRciaWed ZiWh diVk cRPSRQeQWV. TheUefRUe, WheVe dXVW abVRUbeU gala[ieV caQ be
XVed WR WUace Whe eYRlXWiRQ Rf gala[ieV ViPilaU WR Whe Milk\ Wa\ gala[\ Zhich iV dRPiQaWed b\
diVk cRPSRQeQWV. The diVcRYeU\ ZaV WheQ cRQfiUPed b\ eQVXUiQg aQ accXUaWe PSF. ThiV
UeYelaWiRQ SaYeV Whe Za\ fRU PRUe diVcRYeUieV Rf hRVW gala[ieV SURYidiQg gUeaWeU iQVighW WR
XQdeUVWaQdiQg Whe fRUPaWiRQ aQd eYRlXWiRQ Rf Whe Milk\ Wa\.

SWXdenW Name(V): B. WaQg

AbVWracW:

219
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: ReQeZable EQeUg\: CRQYeUWiQg VibUaWiRQal MRWiRQ

 fURP a BUidge iQWR ElecWUical

DXe WR Whe deWUiPeQWal effecWV Rf fRVVil fXelV aV RXU cXUUeQW eQeUg\ VRXUceV, I decided WR dR a
SURjecW iQ Whe UealP Rf UeQeZable cleaQ eQeUg\. IQ WhiV SURjecW I cUeaWed a SaUallel ciUcXiW ZiWh
Sie]RelecWUic WUaQVdXceUV WR cRllecW elecWUical eQeUg\ fURP YibUaWiRQal PRWiRQ iQ a PRdel
bUidge. The gRal ZaV WR cUeaWe WhiV aQd cRllecW aW leaVW 1 YRlW Rf eQeUg\.  A 2 fW Wall PRdel
bUidge ZaV bXilW ZiWh Whe helS Rf a caUSeQWeU. MiQi cXbeV Pade fURP caUdbRaUd ZiWh
Sie]RelecWUic WUaQVdXceUV ZeUe aWWached aQd cRQQecWed WR Whe bUidge, WheQ cRQQecWed WR a
ciUcXiW ZiWh aQ AC/DC cRQYeUWeU WR aQ elecWUical PXlWiWeVWeU. The WeVWiQg ZaV dRQe b\ VhakiQg
Whe bUidge lefW aQd UighW iQ a XQifRUP PRWiRQ. Each Vide ZaV WeVWed 5 WiPeV fRU 3 diffeUeQW WiPeV
5 Vec, 10 Vec, aQd 15 Vec. The deVigQ gRal Rf 1 YRlW ZaV achieYed iQ Whe cRllecWiYe eQeUg\ fURP
all WhUee cXbeV fRU 15 VecRQdV Zhich ZaV 1.4028 V. The SideV SaUallel WR Whe beaPV Rf Whe
bUidge, VideV B aQd D, geQeUaWed Whe PRVW eQeUg\.

SWXdenW Name(V): N. MXUiel

AbVWracW:

177
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeVigQ SWXd\: DRZQVi]iQg NXcleaU FXViRQ DeYiceV WR a MRUe MaQageable Scale

IQ Whe PRdeUQ SURceVV Rf deYelRSiQg QXcleaU fXViRQ fRU Whe SXUSRVeV Rf eQeUg\ SURdXcWiRQ, a
cRPPRQ iVVXe iV RYeUlRRked ZheQ WU\iQg WR WeVW Whe liPiWV Rf QXcleaU fXViRQ. The SUiPaU\ iVVXe
ZiWh PRVW fRUPV Rf fXViRQ UeacWRUV iV WhaW Whe\ aUe WRR laUge aQd Wake \eaUV WR cRQVWUXcW eYeQ
Whe faciliW\ WR hRXVe WheP. TheUe haV WR be a Za\ WR Wake WhaW cRQceSW Rf fXViRQ aQd VWUiS iW
down to its bare bones to where it doesn’t have the fancy features like the JET or ITER. With
a VPalleU UeacWRU, iW¶ll be eaVieU WR cRQWURl aQd eaVieU WR PaQXfacWXUe aQd VSUead acURVV Whe
ZRUld. The RQl\ SURbleP ZiWh fXViRQ iV QRW Whe UeacWRU iWVelf, bXW agaiQ Whe faciliWieV WR hRXVe
WheP. TheVe VSeciali]ed faciliWieV Qeed WXUbiQeV Zhich aUe VSXQ b\ Whe UeacWRU¶V e[haXVW VWeaP.
B\ WakiQg Whe iQiWial deVigQ Rf a WRkaPak aQd bUiQgiQg iW WR Whe Vcale Rf a caU fRU UefeUeQce,
UeacWRUV cRXld be lRaded RQWR WUXckV Zhich cRXld VRPeda\ VXSSl\ WRZQV ZiWh WheiU RZQ
eQeUg\ eliPiQaWiQg Whe Qeed fRU VWaWeZide eQeUg\ gUidV Zhich Zill cXW cRVWV RQ PaiQWeQaQce.
ThiV Zill be dRQe b\ cUeaWiQg a deVigQ XViQg aQ AXWR CAD SURgUaP Zhich Zill VeUYe aV a
WePSlaWe fRU fXUWheU VWUeaPliQe. The iQiWial PRdel Zill Wake Whe cRQceSW Rf a laUge Vcale UeacWRU
aQd VWUiS iW dRZQ WR Whe PRVW baVic cRPSRQeQWV Qeeded WR achieYe fXViRQ, Zhich Zill WheQ be
iPSURYed XSRQ RYeUWiPe aV fXViRQ WechQRlRg\ deYelRSV. ThiV SURjecW aiPV WR cUeaWe WhaW iQiWial
deVigQ.

SWXdenW Name(V): J. Amara

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: HaUQeVViQg BiR-KiQeWic EQeUg\ ThURXgh A WeaUable NRQ-IQYaViYe GeQeUaWRU

BiRkiQeWic eQeUg\ iV cXUUeQWl\ aQ RYeUlRRked/XQdeUYalXed PeWhRd fRU Whe geQeUaWiRQ Rf
elecWUiciW\. IW iV SURSRVed WhaW biRkiQeWic eQeUg\ SURdXced WhURXgh hXPaQ bRd\ PRYePeQW caQ
be haUQeVVed fRU elecWUical geQeUaWiRQ. TR accRPSliVh WhiV gRal, a VeW Rf UeWUacWable cableV aUe
cRQQecWed WR diUecW cXUUeQW geQeUaWRUV, Zhich aUe ZiUed iQ VeUieV, XViQg 6Mȍ ZiUe, RQ a
bUeadbRaUd. The bUeadbRaUd fRUPV a ciUcXiW Zhich RXWSXWV iQWR a SRUWable SRZeU baQk. The
UeWUacWable cableV WheQ UXQ WhURXgh VilicRQe WXbiQg WR SUeYeQW ZeaU aQd aUe aWWached WR each
haQd aQd fRRW. AV Whe aUPV aQd legV PRYe, acWXaWiQg Whe cableV, Zhich WheQ VSiQ Whe SXlle\V
WhURXgh 3D SUiQWed caPV aWWached WR each geQeUaWRU.  BeiQg DC geQeUaWRUV, a diRde iV ZiUed
RQ Whe SRViWiYe lead RQ Whe RXWSXW ZiUe WR Whe SRZeU baQk WR SUeYeQW Whe UeYeUVe flRZ Rf
eQeUg\.  SRlaU cellV aUe added WR cRPSeQVaWe fRU VWaWiRQeU\ SeUiRdV aQd iQcUeaVe elecWUical
RXWSXW SRWeQWial. All Whe geQeUaWiRQ/cRQWURl cRPSRQeQWV aUe WheQ held iQ a fRaP Sadded, haUd
caUU\ caVe WhaW caQ be ZRUQ aV a backSack. The UaWe aW Zhich Whe SRZeU baQk chaUgeV Zill YaU\
RQ Whe PRYePeQW VSeed Rf Whe iQdiYidXal ZeaUiQg Whe deYice. The aYeUage SRZeU RXWSXW iV 0.8
APSV (A). TR SXW iW iQWR SeUVSecWiYe, a W\Sical 110 VRlW chaUgiQg blRck RXWSXWV 2A Rf SRZeU.
BaVed RQ WhiV RXWSXW daWa WhiV QRYel deYice Zill VXcceVViYel\ VeUYe VPall SRUWable elecWURQic
deYiceV iQ PXlWi-faceWed aSSlicaWiRQV fRU ciYiliaQ aQd gRYeUQPeQW VecWRUV.  FXUWheU UeVeaUch
Zill be UeTXiUed WR diUecWl\ iQWegUaWe WhiV WechQRlRg\ iQWR clRWhiQg gaUPeQWV.

SWXdenW Name(V): A. VaVVallR

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The IPSacW Rf TePSeUaWXUe RQ BlRRd VeVVel DilaWiRQ

A UeceQW SRll UeYealed WhaW URXghl\ 90% Rf VWXdeQW aWhleWeV haYe had a VSRUWV-UelaWed iQjXU\.
Another poll showed that roughly 54% of student athletes have played while injured (Justin
WeiQVWeiQ, ASUil 17, 2020). ThiV UaiVeV Whe TXeVWiRQ Rf hRZ PaQ\ Rf WhRVe iQjXUieV cRXld haYe
beeQ SUeYeQWed, WUeaWed, RU healed ZiWh a ViPSle ice Sack RU heaWiQg Sad. ThiV e[SeUiPeQW
e[SlRUed Whe UelaWiRQVhiS beWZeeQ blRRd YeVVelV aQd WePSeUaWXUe, WR fXUWheU XQdeUVWaQd ZhaW
iciQg aQd heaWiQg dR WR Whe blRRd YeVVelV Zhile healiQg iQjXUieV. BlRRd YeVVelV bUiQg R[\geQ,
QXWUieQWV, aQd blRRd WR Whe bRd\, PakiQg WheP YiWal fRU VXUYiYal aQd e[WUePel\ iPSRUWaQW WR
XQdeUVWaQd aQd RbVeUYe. TR e[SlRUe WhiV UelaWiRQVhiS, VcieQWific PRdelV Rf blRRd YeVVelV ZeUe
Pade RXW Rf laWe[ glRYeV filled ZiWh ZaWeU. TheVe PRdelV had WheiU VWaUWiQg YRlXPeV WakeQ
XViQg a ZaWeU diVSlacePeQW PeWhRd WheQ, had ice aQd heaW aSSlied WR WheP, aQd fiQall\ Whe\
had WheiU eQdiQg YRlXPeV WakeQ. WiWh Whe daWa gaWheUed fURP Whe e[SeUiPeQW, a liQe gUaSh ZaV
Pade WhaW VhRZed Whe UelaWiRQVhiS beWZeeQ blRRd YeVVel dilaWiRQ aQd WePSeUaWXUe. The daWa
VXSSRUWed Whe h\SRWheViV WhaW aQ iQcUeaVe iQ WePSeUaWXUe Zill caXVe aQ iQcUeaVe iQ dilaWiRQ, aQd
a decUeaVe iQ WePSeUaWXUe Zill caXVe a decUeaVe iQ dilaWiRQ. UQdeUVWaQdiQg iciQg aQd heaWiQg
PeWhRdV aQd ZhaW haSSeQV iQ Whe bRd\ Zhile dRiQg VR, iV QeceVVaU\ fRU cRacheV aQd aWhleWeV
eVSeciall\, WR SUeYeQW fXUWheU iQjXUieV aQd helS WR heal cXUUeQW RQeV.

SWXdenW Name(V): A. SkUabac]

AbVWracW:

232
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[
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TiWle: EcR-fUieQdl\ RePediaWiRQ Rf AUVeQic aQd PhRVShaWeV fURP CRQWaPiQaWed WaWeU
ReVRXUceV UViQg IURQ FRUWified SSiQach RRRWV aQd BiRchaU

IQcUeaVed iQdXVWUiali]aWiRQ cRQWiQXeV WR UeleaVe PaQ\ SRllXWaQWV, iQclXdiQg aUVeQic aQd
ShRVShaWeV, iQWR gURXQdZaWeU UeVRXUceV. A ViPSle, effecWiYe aQd eaVil\-cRQVWUXcWed filWUaWiRQ
V\VWeP iV Qeeded WR UePRYe bRWh cRQWaPiQaQWV, SaUWicXlaUl\ ZheUe SRWable ZaWeU iV VcaUce.
ReceQW UeVeaUch haV highlighWed Whe XVe Rf iURQ aV aQ aUVeQic-abVRUbeQW Yia XQiTXe elecWURVWaWic
iQWeUacWiRQV, hRZeYeU iWV SUeSaUaWiRQ iV difficXlW. IURQ¶V abVRUbaQce Rf VRlXble ShRVShaWeV
UePaiQV XQiQYeVWigaWed. HeUeiQ, a ViPSle filWUaWiRQ cRlXPQ ZaV deVigQed fURP cRPPRQ
PaWeUialV (VaQd, gUaYel, aQd biRchaU), alRQg ZiWh Fe+3-fRUWified VSiQach URRW (FeSR). TR cUeaWe
FeSR, 2.5gUaPV chRSSed-SR ZaV added WR 250Pl 0.1M FeCl3, VWiUUed RYeUQighW, aQd adjXVWed
WR SH=5 WR faciliWaWe VWURQgeU adVRUSWiRQ Rf AV(V)/AV(III). A filWeU-V\VWeP ZaV cRQVWUXcWed iQ a
2.5[30cP bRURVilicaWe WXbe, WR faciliWaWe cRQWaPiQaQW-PediXP iQWeUacWiRQ, iQ Whe fRllRZiQg WRS-
bRWWRP RUdeU: VaQd-FeSR-VaQd-biRchaU-gUaYel (15:1:5:1.5:15 P/P). FRllRZiQg, 50Pl Rf
100SSb AV aQd 10SSP PO4-3 ZeUe VeSaUaWel\ SaVVed WhURXgh Whe filWeU cRlXPQ (a50Pl/PiQ).
ICP aQal\ViV cRQfiUPV UePRYal Rf a90% AV iQ RQe filWeU SaVV WR 10.2SSb, Zell belRZ Whe EPA
ZaWeU acWiRQ leYel Rf 15SSb. CRQWiQXed filWUaWiRQ (5-SaVVeV) UedXceV AV WR 0.42SSb. FRU
ShRVShaWeV, 2-filWUaWiRQ SaVVeV ZeUe UeTXiUed WR UedXce Whe cRQWaPiQaQW belRZ Whe 25SSb EPA-
WAL, WR 3.6SSb, aQd 1.4SSb iQ 5-SaVVeV. FilWUaWiRQ ZiWh a FeSR-fUee cRlXPQ UedXced AV aQd
PO4-3 WR 74.2SSb aQd 703SSb UeVSecWiYel\, fXUWheU highlighWiQg FeSR¶V abVRUbeQW QaWXUe.
FTIR aQal\VeV Rf all filWUaWeV dePRQVWUaWe WhaW Whe\ aUe fUee Rf filWeU-cRlXPQ PaWeUialV.
SEM/EDS aQal\VeV Rf Whe SRVW-filWUaWiRQ cRlXPQ PaWeUialV fXUWheU highlighW FeSR aQd
biRchaU¶V affiQiW\ fRU bRWh cRQWaPiQaQWV, aQd cRQfiUP Whe efficieQc\ Rf Whe cRlXPQ
cRQVWUXcWiRQ fRU cRPSleWe UePRYal Rf AV/PO4-3.

SWXdenW Name(V): E. Wallace

AbVWracW:

277
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Yielding High Value Secondary Products from Fossil Fuel Waste Utilizing Electrolysis

CXUUeQWl\ WheUe iV a laUge SURbleP ZiWh Whe ZaVWiQg Rf UeVRXUceV ZheQ iW cRPeV WR Whe
WUeaWPeQW Rf cRal fl\ aVh. WiWh Whe XVe Rf elecWURl\ViV RQ a cRal fl\ aVh VRlXWiRQ, alXPiQXP caQ
be VeTXeVWeUed fURP Whe PaWeUial aV Zell aV RWheU high-YalXe b\SURdXcWV. UViQg elecWURl\ViV WR
VeSaUaWe alXPiQXP fURP cRal fl\ aVh cRXld becRPe a PajRU VRXUce fRU Whe PeWal. The gRal Rf
Whe SURjecW aUe WR deYelRS a cRVW-effecWiYe aQd efficieQW Za\ WR RbWaiQ alXPiQXP ZiWh
elecWURl\ViV. The SURjecW iV beiQg cRPSleWed ZiWh Whe XVe Rf aQ [-Ua\ VSecWURPeWeU WR deWeUPiQe
aQd aQal\]e Whe \ieldV Rf Whe elecWURl\ViV UeacWiRQ ZiWh Whe cRal fl\ aVh. The elecWURl\ViV
UeacWiRQ iV beiQg cRPSleWed ZiWh Whe XVe Rf a lRZ YRlWage SRZeU VXSSl\ WhaW elecWUifieV Whe
VRlXWiRQ. AlXPiQXP iV beiQg UeclaiPed fURP Whe cRal fl\ aVh.  WiWh cXUUeQW daWa cRllecWed RYeU
PaQ\ PRQWhV Rf e[SeUiPeQWaWiRQ iW VeePV WhaW WheUe iV VRPe alXPiQa WhaW iV beiQg VeSaUaWed
fURP Whe cRal fl\ aVh, bXW aW a YeU\ VPall efficieQc\. HRZeYeU, WheUe iV a laUge aPRXQW Rf Vilica
aQd RWheU PaWeUialV WhaW aUe beiQg VeSaUaWed fURP Whe cRal fl\ aVh WhURXgh elecWURl\ViV. FXWXUe
iPSlicaWiRQV WhaW WhiV SURjecW cRXld haYe ZRXld iQclXde QeZ Za\V Rf SURdXcWiRQ fRU Whe
ZRUld¶V PRVW highl\ dePaQded PeWalV aQd Whe efficieQW SURdXcWiRQ Rf RWheU PaWeUialV WhaW Pa\
be difficXlW WR SURdXce aV Rf QRZ. FXWXUe UeVeaUch UelaWiQg WR WhiV SURjecW cRXld iQclXde Whe XVeV
Rf diffeUeQW elecWURl\WeV aQd PeWhRdV iQ UeclaiPiQg WheVe PaWeUialV fURP Whe cRal fl\ aVh.

SWXdenW Name(V): D. SWeeU

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The FabUicaWiRQ Rf a CRVW-EffecWiYe PaSeU LIB ZiWh IQcUeaVed VRlWage aQd LRQgeYiW\

The ZRUld iV iQ aQ eYeU-e[SaQdiQg digiWal age aQd UeYRlYiQg aURXQd Whe Qeed fRU baWWeUieV,
VSecificall\ liWhiXP-iRQ baWWeUieV (LIB) dXe WR WheiU lighWZeighW, VPall Vi]e, aQd high YRlWage.
HRZeYeU, PRdeUQ-da\ LIBV haYe cUXcial liPiWaWiRQV VXch aV WheiU SUice, Uigid VWUXcWXUe, aQd
UelaWiYel\ VPall UaQge Rf RSeUaWiYe WePSeUaWXUeV. The PRWiYaWiRQ Rf WhiV iQYeVWigaWiRQ iV WR
cUeaWe aQ iPSURYed, cRVW-effecWiYe, SaSeU LIB Zhile PaiQWaiQiQg UeaVRQable SRZeU RXWSXW.
ThiV SURjecW cRQViVWV Rf fabUicaWiQg a fle[ible SaSeU LIB ZiWh Whe RSWiPi]ed caWhRde, aQRde,
aQd PXlWi-Zalled caUbRQ QaQRWXbe PaWeUialV. MeWhRdV fRU WhiV VWXd\ cRQViVW Rf aSSl\iQg a
VlXUU\ Rf caUbRQ QaQRWXbeV aQd liWhiXP PaQgaQeVe R[ide WR a cellXlRVe-baVed SaSeU. ThiV
adheUed filP acWV aV Whe caWhRde. The VaPe PeWhRd iV aSSlied ZiWh liWhiXP WiWaQaWe R[ide fRU
Whe aQRde RQ Whe RSSRViWe Vide. VRlWage, cXUUeQW, aQd UeViVWaQce Zill be PeaVXUed ZiWh a
PXlWiPeWeU aV Zell aV chaQgeV ZiWhiQ Whe baWWeU\ dXUiQg chaUge aQd diVchaUge. CXUUeQW
YRlWageV aUe PeaVXUiQg 0.5 VRlWV aQd iPSURYiQg. AlVR, PXlWiSle baWWeUieV caQ be cRQQecWed iQ
VeUieV WR achieYe aQ iQcUeaVed YRlWage. IPSlicaWiRQV fRU WhiV VWXd\ aUe Whe laUgeU UaQge Rf
RSeUaWiYe WePSeUaWXUeV aQd Whe lRZ SUice (cXUUeQWl\ XQdeU 3 dRllaUV). AlVR, Whe baWWeU\ iV PRUe
fle[ible (dXe WR Whe SaSeU VeSaUaWRU), Zhich allRZV fRU a YaUieW\ Rf XVeV VXch aV ZeaUable
elecWURQicV aQd Pedical aSSlicaWiRQV.

SWXdenW Name(V): J. Rassias

AbVWracW:

219
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EE  CH  A7
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TiWle: IQcRUSRUaWiQg PUe-GaPe RaQkiQgV WR CRlle\, MaVVe\, aQd ElR MeWhRdV

CRlle\, MaVVe\, aQd ElR aUe WhUee SRSXlaU UaWiQg PeWhRdV cRPPRQl\ XVed iQ Whe NFL aQd
MajRU DiYiViRQ I NCAA VSRUWV ZheUe gaPe UeVXlWV fURP Whe UegXlaU VeaVRQV caQ be XVed WR
Veed PajRU Sla\Rff bUackeWV RU cUeaWe SUedicWiYe UaQkiQgV. AV ZiWh PRVW UaWiQg V\VWePV, aQ
aPSle aPRXQW Rf gaPe daWa iV Qeeded fRU Whe UeVXlWiQg UaQkiQgV WR be UeflecWiYe Rf Whe
cRPSeWiWRUV¶ VWUeQgWh UelaWiYe WR RWheUV. HRZeYeU, iQ ViWXaWiRQV VXch aV a SURfeVViRQal gRlf
PaWch Sla\ WRXUQaPeQW, ZheUe WheUe iV a lack Rf aYailable PaWch Sla\ daWa, RU iQiWial ZeekV iQWR
UegXlaU NFL VeaVRQ, ZheQ iW iV WRR eaUl\ WR haYe Whe aSSURSUiaWe aPRXQW Rf Qeeded daWa iQ
hand, how can we produce rankings that meet the standard of accuracy? To address this
SURbleP, WhiV SURjecW SURSRVeV WZR SRVVible VeediQg PeWhRdV, Whe dRPiQaQce gUaSh PeWhRd
aQd Whe Zeak dRPiQaQce gUaSh PeWhRd, WhaW bRWh iQcRUSRUaWe SUe-gaPe UaQkiQgV WR Pake XS
fRU Whe lack Rf UeleYaQW gaPeV WhaW aUe adaSWiYe WR CRlle\, MaVVe\, aQd ElR. IQ SUedicWiQg Whe
RXWcRPeV Rf Whe Dell TechQRlRgieV MaWch Pla\ aQd Zeekl\ NFL gaPeV RXWcRPeV, Whe
effecWiYeQeVV Rf Whe PeWhRd caQ be WeVWed.

SWXdenW Name(V): J. Liu

AbVWracW:

187
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: IPSURYiQg aQd DeVigQiQg ReQeZable TechQRlRg\... eYeQ ZheQ Whe VXQ dReVQ¶W VhiQe

IQ UeceQW decadeV, hXPaQ acWiYiW\ haV caXVed VigQificaQW caUbRQ diR[ide bXildXS iQ RXU
aWPRVSheUe aQd iV QegaWiYel\ iPSacWiQg EaUWh¶V cliPaWe. ReQeZable WechQRlRg\ VXch aV VRlaU
SaQelV, ZiQd WXUbiQeV, aQd h\dUR-elecWUic daPV haYe beeQ deYelRSed WR PiQiPi]e RXU caUbRQ
fRRWSUiQW. HRZeYeU, cXUUeQW cleaQ eQeUg\ haUYeVWeUV all haYe cRPPRQ deficieQcieV; all deSeQd
RQ ZeaWheU cRQdiWiRQV aQd aUe XQUeliable.

ThiV SURjecW VeekV WR iPSURYe Whe deVigQ aQd efficieQc\ Rf e[iVWiQg eQeUg\ haUYeVWiQg V\VWePV
WR geQeUaWe elecWUiciW\ ZiWh leVV deSeQdeQc\ RQ ZeaWheU. M\ aQal\ViV iQclXdeV Whe aYeUage
eQeUg\ SURdXcWiRQ aQd cRQViVWeQc\ Rf Whe haUYeVWeU, alRQg ZiWh Vi]e, eQYiURQPeQW iPSacW, aQd
lifeVSaQ. The UeVXlW iV a haUYeVWiQg V\VWeP, caSWXUiQg eQeUg\ fURP RceaQ ZaYeV aQd diUecW
VXQlighW.

AYeUage 10kW VRlaU SaQel V\VWePV, cRVWiQg $20,000, haYe Whe VPalleVW fRRWSUiQW aQd Whe
higheVW eQeUg\ cRQYeUViRQ. WiQd WXUbiQeV ZiWh a caSaciW\ Rf 2,000-3,000 kW cRVW $2.6-$4
PilliRQ. AlWhRXgh ZiQd WXUbiQeV aUe cheaSeU SeU kW aQd haYe aQ e[WeQViYe lifeVSaQ, WheiU
aYeUage eQeUg\ cRQYeUViRQ efficieQc\ iV 30%-40%. While h\dURelecWUic daPV aUe Whe PRVW
cRQViVWeQW eQeUg\ haUYeVWeUV --SURdXciQg 1,000-10,000 kW--, WheiU cRVWV VRaU aV high aV
$4,500/kW aQd haYe a laUge iPSacW RQ Whe eQYiURQPeQW.

AfWeU deYelRSiQg PaQ\ CAD VkeWcheV, P\ fiQal deVigQ iV a PXlWi-haUYeVWeU V\VWeP WhaW
iQclXdeV 3 PRZeUBXR\V�  jRiQed WhURXgh a PaiQ VWUXcWXUe, WhUee 10 kW VRlaU SaQel QeWZRUkV
integrated on “wings” enabling optimal direction toward the sun, and storage capacity ranging
fURP 50-150 kWh. Each PRZeUBXR\� iV caSable Rf SURdXciQg 8.4 kWh RQ aQ aYeUage da\.

SWXdenW Name(V): M. NeiVV

AbVWracW:

244
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeYelRSPeQW Rf a LRZ-CRVW, E[SaQdable BRRW AiPed WR AdjXVW WR MXlWiSle Si]eV aQd
Last Multiple Years

783 PilliRQ SeRSle aUe fRUced WR liYe Rff Rf $1.90 SeU da\. TheUe aUe RQl\ WhUee e[SaQdable
fRRWZeaUV cXUUeQWl\ beiQg VRld-all ZiWh SUiceV RXW Rf Whe SUice UaQge Rf Whe PilliRQV VWXck iQ
SRYeUW\. PlXV, WheUe aUe QR e[SaQdable bRRWV beiQg VRld fRU eiWheU PeQ RU childUeQ. ThiV
SURjecW¶V SXUSRVe iV WR deYelRS a dXUable, ZaWeUSURRf bRRW e[SaQdable XS WR fRXU Vi]eV aQd
affRUdable fRU WhRVe iPSRYeUiVhed. IQ Whe SUeYiRXV \eaU, a deVigQ ZaV cUeaWed fRU a fXll-
cRYeUage VhRe e[SaQdable XS WR WhUee Vi]eV laUgeU WhaQ iWV RUigiQal Vi]e aQd ZiWh aQ eVWiPaWed
WRWal PaWeUial cRVW Rf $23.96. TR bXild XSRQ WhiV SaVW SURjecW, WhiV \eaU Whe VWXdeQW eQhaQced
laVW \eaU¶V PRdel b\ lRZeUiQg Whe SURdXcWiRQ cRVW aQd PakiQg iW ZaWeUSURRf. AfWeU aQ
e[WeQViYe WUial aQd eUURU SeUiRd, PaWeUialV WRWaliQg XQdeU $26.23 aQd a deVigQ baVed Rff Rf WhaW
Rf Whe SUeYiRXV \eaU ZeUe deWeUPiQed. TheQ, a fiQal WechQical dUaZiQg aQd 3D PRdel UXQ
WhURXgh a fiQiWe elePeQW aQal\ViV SURgUaP ZeUe deYelRSed. The VWXdeQW 3D SUiQWed a SURWRW\Se
Rf Whe deWeUPiQed RXWVRle VWUXcWXUe. DeVigQ WhXV faU VXSSRUWV Whe iQWeQded gRal. TheVe bRRWV
Zill allRZ WhRVe SRYeUW\-VWUickeQ WR Vafel\ Zalk WR dail\ WaVkV iQ aUeaV ZiWhRXW SaYed URadV.
FRU adXlWV VXffeUiQg fURP cRQdiWiRQV VXch aV edePa, WhiV bRRW caQ SURYide cRPfRUW. AlVR, fRU
WhRVe XQable WR affRUd a cRllege degUee aQd WXUQiQg WR blXe-cRllaU jRbV, Whe e[SaQdable bRRWV
Zill SURYide WheP ZiWh gUeaWeU cRYeUage aQd dXUabiliW\, allRZiQg WheP WR ZRUk Vafel\ iQ ZRUk
aUeaV RfWeQ filled ZiWh debUiV, PXd, eWc.

SWXdenW Name(V): A. ChalaVaQi

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The MaQXfacWXUe aQd PeUfRUPaQce EYalXaWiRQ Rf a LRckiQg CRQWaiQeU WR EliPiQaWe Whe
DiVWUacWiRQ Rf PhRQeV While DUiYiQg

WiWh Whe UiVe Rf WechQRlRgical adYaQceV iQ Whe 21VW ceQWXU\ UeVXlWiQg iQ Whe SRSXlaUiW\ Rf
cellXlaU

deYiceV, caU accideQWV, aQd faWaliWieV aVVRciaWed ZiWh diVWUacWed dUiYiQg haYe becRPe aQ
iQcUeaViQg iVVXe Rf cRQceUQ. AddiWiRQall\, \RXQg SeRSle aUe PRUe likel\ WR XVe WheiU ShRQeV
cRPSaUed WR RldeU iQdiYidXalV, Zhich PakeV WheP a VafeW\ cRQceUQ fRU WheiU eaUl\ \eaUV aV QeZ
dUiYeUV. TR UeVWUaiQ iQdiYidXalV fURP ShRQeV, a SURWRW\Se fRU a lRckiQg cRQWaiQeU ZaV
deYelRSed dXUiQg fUeVhPaQ \eaU UeTXiUiQg Whe dUiYeU¶V ShRQe WR be VWRUed ZiWhiQ Whe cRQWaiQeU
befRUe dUiYiQg WR SUeYeQW aWWePSWV Rf diVWUacWiRQ. AfWeUZaUd, P\ VRShRPRUe \eaU fRcXVed RQ
PaQXfacWXUiQg a 3D PRdel aQd PCB bRaUdV fRU Whe SURjecW. TheUefRUe, fRU WhiV \eaU, Whe fRcXV
ZaV RQ iPSlePeQWiQg aQd WeVWiQg Whe SeUfRUPaQce Rf Whe SURdXcW iQ aQ aXWRPRbile fRU Ueal-life
aSSlicaWiRQ aQd SeUfRUPaQce eYalXaWiRQ. DXUiQg WeVWiQg WR eQVXUe VXcceVVfXl SeUfRUPaQce
eYalXaWiRQ, WUialV VXch aV WeVWiQg Whe effecWiYeQeVV aW SUeYeQWiQg XVeU WaPSeUiQg, aV Zell aV
fiQdiQg Whe beVW lRcaWiRQ fRU iPSlePeQWaWiRQ Rf Whe SURdXcW iV WeVWed. CRQceUQiQg Whe SXUSRVe
Rf Whe SURdXcW, Whe PaiQ iPSlicaWiRQ iV WR SUeYeQW fXWXUe WeeQ dUiYiQg-UelaWed caU cUaVheV
iQYRlYiQg Whe diVWUacWiRQ fURP WheiU cellXlaU deYice aQd VaYe liYeV. OWheU SRWeQWial iPSlicaWiRQV
fRU WhiV SURjecW caQ be fRU SeUVRQal VafeW\ fRU aQ\ dUiYeU, RU aV a bXViQeVV SRlic\ fRU Whe VafeW\
Rf ZRUkeUV fRU cRPSaQieV VXch aV FedE[ RU UPS.

SWXdenW Name(V): S. LRZdeU

AbVWracW:

224
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The EffecW Rf OceaQ AcidificaWiRQ RQ ChlRURSh\ll a CRQceQWUaWiRQ aQd Whe NeW PUiPaU\
PURdXcWiYiW\ Rf TeWUaVelPiV Ph\WRSlaQkWRQ

CaUbRQ VeTXeVWUaWiRQ b\ Sh\WRSlaQkWRQ iV a QaWXUal SURceVV ZiWh SRWeQWial WR PiWigaWe Whe
effecWV Rf e[ceVV aWPRVSheUic aQd RceaQic caUbRQ diR[ide aV Whe cliPaWe cUiViV SURgUeVVeV. The
SXUSRVe Rf WhiV iQYeVWigaWiRQ ZaV WR eYalXaWe Whe effecW Rf UedXced SH RQ Whe QeW SUiPaU\
SURdXcWiYiW\ (NPP) Rf Sh\WRSlaQkWRQ aV iQdicaWed b\ chlRURSh\ll a cRQceQWUaWiRQ iQ RUdeU WR
deWeUPiQe Sh\WRSlaQkWRQ¶V abiliW\ WR abVRUb caUbRQ diR[ide XQdeU iQcUeaViQgl\ acidic
cRQdiWiRQV. ThiV UeVeaUch bXildV RQ SUeYiRXV ZRUk b\ fRcXViQg RQ chlRURSh\ll a aV aQ iQdicaWRU
Rf NPP, XViQg a cRQWURlled lab eQYiURQPeQW, aQd cRQVideUiQg a SH UaQge VSecific WR RceaQ
acidificaWiRQ SURjecWiRQV. IQ Whe lab, Sh\WRSlaQkWRQ ZeUe gURZQ XViQg a liYe TeWUaVelPiV
cXlWXUe, diYided iQWR fiYe VaPSleV, aQd VXbjecWed WR diffeUeQW SH YalXeV UaQgiQg fURP 8.1 WR
7.7. EYeU\ 24 hRXUV fRU a Zeek, chlRURSh\ll ZaV e[WUacWed fURP each VaPSle Yia YacXXP
filWUaWiRQ PeWhRdV aQd PeaVXUed XViQg VSecWURShRWRPeWU\ aW WZR ZaYeleQgWhV: 645 aQd 665
QP. ChlRURSh\ll a cRQceQWUaWiRQV cRXld WheQ be calcXlaWed fURP abVRUbaQce UaWiQgV. The daWa
cRllecWed dXUiQg WhiV e[SeUiPeQW dePRQVWUaWeV a decUeaVe iQ aYeUage chlRURSh\ll a
cRQceQWUaWiRQ aV SH decUeaVeV, WheUefRUe iQdicaWiQg a ViPXlWaQeRXV decUeaVe iQ NPP. SiQce
deSWh ZaV cRQWURlled iQ WhiV e[SeUiPeQW, Whe SURdXcWiRQ SeU XQiW chlRURSh\ll cRQceQWUaWiRQ ZaV
cRQVWaQW, aQd NPP aQd chlRURSh\ll a cRQceQWUaWiRQ aUe diUecWl\ SURSRUWiRQal. TheVe UeVXlWV
UeYeal WhaW lRZeU RceaQic SH Zill affecW Sh\WRSlaQkWRQ caUbRQ VeTXeVWUaWiRQ aV RceaQ
acidificaWiRQ cRQWiQXeV. UQdeUVWaQdiQg Whe fXWXUe SURdXcWiYiW\ Rf Sh\WRSlaQkWRQ SURYideV
cRQWe[W fRU cliPaWe chaQge SURjecWiRQV aQd Whe fXWXUe healWh Rf PaUiQe ecRV\VWePV.

SWXdenW Name(V): L. NelVRQ

AbVWracW:

244
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: PURjecW RegURZ: CXWWiQg-Edge TechQRlRg\ WR FighW DefRUeVWaWiRQ

IQ Whe 2020 ZildfiUe VeaVRQ alRQe, Whe CalifRUQia DeSaUWPeQW Rf FRUeVWU\ aQd FiUe PURWecWiRQ
SURjecWed 4,197,628 WRWal acUeV Rf laQd ZeUe bXUQed WhURXghRXW CalifRUQia, UaYagiQg cRXQWleVV
fRUeVWV aQd Zildlife. TheVe deYaVWaWiQg ZildfiUeV haYe beeQ dUaVWicall\ affecWiQg Zildlife fRU
geQeUaWiRQV aQd haYe beeQ addiQg WR Whe faVW-gURZiQg iVVXe Rf cliPaWe chaQge. PURjecW RegURZ
iQWeQdV WR alleYiaWe WhiV faVW-gURZiQg SURbleP. PURjecW RegURZ iQWeQdV WR SURWecW, SUeVeUYe, aQd
gURZ Whe ZRUld¶V fRUeVWV b\ XViQg dURQe WechQRlRg\ WR SlaQW VeedV. The dURQe iWVelf caQ be
filled ZiWh VeedV, aQd flRZQ RYeU Whe deViUed aUea fRU UegURZWh.

Project Regrow utilizes a 3D printed skeleton, housing the Raspberry Pi Zero W, a battery
Sack, a Veed cRQWaiQeU, aQd a Veed diVSeUVeU WR diVVePiQaWe VeedV. The 3D SUiQWed VkeleWRQ caQ
be PRXQWed RQWR aQ\ dURQe WhaW iV aW leaVW 36 PilliPeWeUV Zide aQd 31 PilliPeWeUV Wall ZiWh Whe
XVe Rf VelcUR VWUaSV WR VecXUe iW. The Veed diVSeUVeU RSeQV aQd clRVeV WR dURS Whe VeedV fURP
Whe aWWached cRQWaiQeU b\ XViQg a VeUYR PRWRU. The VeUYR PRWRU iV cRQQecWed WR Whe RaVSbeUU\
Pi Zero W, which is programmed in Python to open and close the shutter every 2 seconds,
Zhich giYeV eQRXgh WiPe fRU Whe VeedV WR diVSeUVe. ThiV SURceVV alVR VaYeV eQRXgh VeedV iQ Whe
cRQWaiQeU WR Pa[iPi]e Whe aUea fRU Whe VeedV WR be SlaQWed.  TR SUeYeQW e[ceVV VeedV fURP
beiQg diVSeUVed, aQ adaSWeU beWZeeQ Whe Veed diVSeUVeU aQd Whe Veed cRQWaiQeU ZaV Pade. MRUe
deYelRSPeQW iV QeceVVaU\ WR eQVXUe fXll fRUeVW UeYiWali]aWiRQ.

SWXdenW Name(V): S. BhaUdZaj

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: TheUPRelecWUic heaWiQg aQd cRRliQg Rf aQ elecWUic Yehicle XWili]iQg ShaVe chaQge PaWeUial.

M\ SURjecW aiPV aW WU\iQg WR iQcUeaVe Whe dUiYiQg UaQge Rf aQ elecWUic Yehicle b\ cUeaWiQg a QeZ
AiU cRQdiWiRQiQg V\VWeP WhaW dReV QRW dUaZ aV PXch eQeUg\ fURP Whe baWWeU\ ZheQ RSeUaWiQg.
We aUe SURSRViQg Whe XVe Rf a WheUPal baWWeU\ WhaW caQ SURYide hRW aQd cRld aiU WR Whe cabiQ.
The WheUPal baWWeU\ XWili]eV ShaVe chaQge PaWeUial iQ RUdeU WR VWRUe WheUPal eQeUg\. WheQ WhiV
ShaVe chaQge PaWeUial iV e[SRVed WR a ceUWaiQ WePSeUaWXUe iW PelWV aQd UeleaVeV cRld aiU. AiU iV
bURXghW iQ fURP RXWVide aQd iV blRZed iQ Whe WheUPal baWWeU\ WR PelW Whe ShaVe chaQge
PaWeUial. IQ RUdeU WR heaW Whe cabiQ Whe ShaVe chaQge PaWeUial iV cRRled b\ Whe PelWieU PRdXle
aQd UeleaVeV heaW aV WhiV RccXUV. IQ addiWiRQ WR Whe facW WhaW Whe aiU cRQdiWiRQiQg V\VWeP dReV
QRW e[WUacW aV PXch SRZeU fURP Whe elecWUic baWWeU\, iW iV alVR lighWeU WhaQ Whe WUadiWiRQal aiU
cRQdiWiRQiQg V\VWeP. ThiV PeaQV WhaW WheUe iV leVV ZeighW RQ Whe elecWUic Yehicle aQd fRU Whe
VaPe aPRXQW Rf SRZeU Whe Yehicle Zill gR fXUWheU. ThiV UeVXlWV iQ aQ addiWiRQal iQcUeaVe iQ Whe
dUiYiQg UaQge. IQ cRQclXViRQ, Ze aUe WU\iQg WR iQcUeaVe Whe dUiYiQg UaQge Rf aQ elecWUic Yehicle
VR WhaW iW becRPeV PRUe aSSealiQg WR SRWeQWial cXVWRPeUV. If PRUe elecWUic YehicleV aUe XVed iQ
Whe ZRUld WhiV Zill helS UeVRlYe Whe iVVXe Rf glRbal ZaUPiQg.

SWXdenW Name(V): A. NRPaQi

AbVWracW:

228
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: HRZ DR DiffeUeQW EQYiURQPeQWall\ FUieQdl\ AggUegaWeV AffecW The BeaUiQg SWUeQgWh Rf
CRQcUeWe

The gRal Rf P\ e[SeUiPeQW ZaV WR fiQd a VXiWable, eQYiURQPeQWall\ fUieQdl\ aggUegaWe WR
UeSlace gUaYel iQ cRQcUeWe. FRU P\ e[SeUiPeQW I cRQdXcWed WeVWiQg RQ 5 diffeUeQW aggUegaWeV:
SlaVWic, SaSeU, UXbbeU, glaVV, aQd cRQcUeWe debUiV. I cRQdXcWed P\ UeVeaUch RQ Whe beaUiQg
VWUeQgWh Rf cRQcUeWe ZiWh each Rf Whe aggUegaWeV. TR Pake P\ cRQcUeWe, I XVed 2 SaUWV SRUWlaQd
cePeQW, 2 SaUWV VaQd, 3 SaUWV aggUegaWe, aQd 3/2 SaUWV ZaWeU. I SXW WheVe Pi[WXUeV iQWR
UecWaQgXlaU PRldV ZiWh Whe diPeQViRQV Rf 3.125 [ 1.5625 [ 0.3125 iQcheV. I Pade 6 PRldV Rf
each Pi[WXUe aQd WeVWed WheP each b\ SlaciQg Whe PRld hRUi]RQWall\ ZiWh bRWh VideV beiQg
VXSSRUWed b\ WableV. I WheQ WRRk a bXckeW aQd Wied iW RYeU Whe PRld. TR VWaUW WeVWiQg I Slaced
ZeighWV iQ Whe bXckeW XQWil Whe VaPSle bURke. I UecRUded Whe bUeakiQg ZeighW fRU each Rf Whe 30
VaPSleV WeVWed. FRU Whe VaPSleV ZiWh SlaVWic aV Whe aggUegaWe Whe PeaQ bUeakiQg ZeighW ZaV
35.33 lbV, SaSeU ZaV 56.67 lbV, UXbbeU 22.17 lbV, glaVV 34.17 lbV, aQd cRQcUeWe debUiV 42.5 lbV.
TR cRQclXde, P\ SURjecW fRXQd WhaW SaSeU ZaV Whe VWURQgeVW eQYiURQPeQWall\ fUieQdl\
aggUegaWe WeVWed.

SWXdenW Name(V): P. DaQiVe

AbVWracW:

190
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: AbVRUbeQW/RefUigeUaQW PaiUV XVed fRU HeaW PXPSV aQd HeaW RejecWiRQ TechQRlRg\ RQ
SSacecUafW.

HeaW iV a PajRU SURbleP fRU VSacecUafW, aV PRVW Rf Whe Za\V cXUUeQWl\ kQRZQ fRU WUaQVSRUWiQg
heaW dR QRW ZRUk iQ VSace, aV Whe\ UeTXiUe a PRlecXle WR PRlecXle cRQQecWiRQ, Zhich ZRXld
QRW ZRUk iQ a YacXXP eQYiURQPeQW like VSace becaXVe Rf Whe lRZ aPRXQW Rf PRlecXleV. ThiV
PeaQV Whe RQl\ Za\ WR WUaQVSRUW heaW aZa\ fURP VSacecUafW iV WhURXgh UadiaWiRQ, RU Whe SURceVV
Rf WXUQiQg heaW iQWR elecWURPagQeWic (EM) ZaYeV, aQd ePiWWiQg WhURXgh a UadiaWRU. ThiV SURceVV
iV RfWeQ achieYed b\ XViQg VRPe WUaQVSRUWaWiRQ deYice WhaW caQ Wake Whe heaW, aQd PRYe iW WR Whe
UadiaWRU. OfWeQ, heaW SXPSV aUe XVed fRU WhiV acWiRQ. HeaW SXPSV haYe a liTXid iQVide Rf WheP,
in this paper's case, an absorbent/refrigerant combination, which can take in the heat, and eject
Whe heaW ZheQ aW Whe deVigQaWed deVWiQaWiRQ. ThiV SaSeU Zill VhRZ a VSecific UefUigeUaQW, U134a,
WhaW Zill be WeVWed aQd cRPSaUed agaiQVW RWheU cRPPRQ UefUigeUaQWV, Zhich ZRXld be ZaWeU
aQd aPPRQia, WR Vee WheiU abiliWieV WR hRld aQd WUaQVSRUW heaW. ThiV Zill be dRQe b\ WeVWiQg Whe
YaSRU SUeVVXUeV Rf Whe UefUigeUaQWV aW fi[ed WePSeUaWXUeV beWZeeQ 0 aQd 40 degUeeV CelViXV.
The cRQclXViRQV Zill VhRZ if U134a iV PRUe efficieQW aW WUaQVSRUWiQg heaW WhURXgh a heaW
UejecWiRQ V\VWeP WhaQ Whe RWheU cRPPRQ UefUigeUaQWV.

SWXdenW Name(V): C. Rile\

AbVWracW:

212
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: GUaYiW\-AVViVWed EQeUg\ CRQYeUViRQ: IPSURYiQg Whe FeaVibiliW\ Rf MechaQicall\ PRZeUed
ElecWUiciW\ GeQeUaWRUV

  AV WechQRceQWUic SRSXlaWiRQV e[SaQd aQd glRbal iQdXVWUieV SURgUeVV, WheUe gURZV aQ
iQcUeaViQg dePaQd fRU UeVeaUch iQWR PeWhRdV Rf geQeUaWiQg aQd VWRUiQg eQeUg\. The UefiQePeQW
Rf QeZ PeWhRdV Rf eQeUg\ cRQYeUViRQ Zill lead WR VXVWaiQable WechQRlRgical SUacWiceV aQd
UedXce Whe iPSacWV Rf ZaVWefXl eQeUg\ cRQVXPSWiRQ RQ aQ iQdiYidXal aQd PacURVcRSic Vcale.

  CXUUeQW PeWhRdV, VXch aV ZiQd RU h\dUR SRZeU, XWili]e geQeUaWRUV WR cRQYeUW PechaQical
ZRUk WR elecWUical eQeUg\. TheVe geQeUaWRUV Zill be Whe fRcXV Rf WhiV eQgiQeeUiQg SURjecW:
ZeighW-SRZeUed PechaQiVPV XWili]e gUaYiW\ aV a dUiYiQg fRUce b\ cRQYeUWiQg SRWeQWial eQeUg\
WR RWheU W\SeV Rf eQeUg\. OWheU TXaVi-SeUSeWXaWiRQ PechaQiVPV, VXch aV eVcaSePeQW
PechaQiVPV fRXQd iQ ZaWcheV RU SeQdXlXPV XVed iQ gUaQdfaWheU clRckV, aUe XVefXl fRU
e[WeQdiQg Whe dXUaWiRQ Rf Whe acWiYaWiRQ SeUiRd Rf a PechaQiVP.

  ThXV, Whe gRal Rf WhiV UeVeaUch iV WR Pa[iPi]e bRWh Whe iQWeQViW\ aQd dXUaWiRQ Rf gUaYiW\-
SRZeUed elecWUiciW\ geQeUaWRUV, b\ WU\iQg WR cRPSRXQd ZeighWed PechaQiVPV aQd dXUaWiRQ-
e[WeQdiQg PechaQiVPV. A 3D SUiQWed eVcaSePeQW PechaQiVP ZaV PRXQWed RQWR Whe VhafW Rf a
geQeUaWRU aQd VeYeUal alWeUaWiRQV ZeUe Pade WR Whe PechaQiVP WR iPSURYe Whe TXaliW\ Rf Whe
PechaQiVP.

  The e[SeUiPeQWal PechaQiVP failed WR SeUfRUP eiWheU Rf iWV iQWeQded iPSURYePeQWV iQ
dXUaWiRQ RU iQWeQViW\, UegaUdleVV Rf chaQgeV Pade WR eiWheU cRPSRQeQW. IW iV h\SRWheVi]ed WhaW
Whe ZeighWed PechaQiVP¶V iQWeQViW\ acWed iQ cRXQWeU WR Whe eVcaSePeQW PechaQiVP¶V dXUaWiRQ
extension. Further studies into “gravity power” should study alternative duration-extending
PechaQiVPV VXch aV cRQVWaQW fRUce VSUiQgV WhaW Pa\ aYRid WhiV cRXQWeUacWiRQ ZiWhiQ Whe
cRPSRXQd PechaQiVPV Zhile iPSURYiQg Whe efficieQc\ Rf ZeighW-SRZeUed eQeUg\ geQeUaWiRQ.

SWXdenW Name(V): A. AQXaU

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeVigQiQg a DaWa-cRllecWiQg RRbRWic S\VWeP WR HelS NegaWe Whe EffecWV Rf EXWURShicaWiRQ

The SXUSRVe Rf WhiV SURjecW ZaV WR deVigQ a VRlaU-SRZeUed URbRW WhaW PeaVXUeV PXlWiSle
SaUaPeWeUV Rf ZaWeU TXaliW\ iQ RUdeU WR Pake daWa Ueadil\ acceVVible fRU Whe deWecWiRQ Rf
eXWURShicaWiRQ.  The URbRW ZaV cUeaWed iQ WZR PaiQ VWeSV: deVigQiQg Whe VRfWZaUe aQd
deVigQiQg Whe URbRW¶V e[WeUiRU.  The deVigQ Rf Whe VRfWZaUe WRRk Slace iQ WhUee SaUWV.  FiUVW,
cRde had WR be ZUiWWeQ fRU Whe AUdXiQR iQ RUdeU WR haYe Whe WePSeUaWXUe, SH, WXUbidiW\, aQd
diVVRlYed R[\geQ VeQVRUV UeWXUQ daWa.  TheQ, cRde fRU Whe WiPiQg ciUcXiW ZaV ZUiWWeQ, iQ Zhich
a DS3231 Ueal-WiPe clRck ZaV XVed WR e[WeUQall\ Zake XS Whe AUdXiQR eYeU\ WZR hRXUV.
LaVWl\, Whe VeQVRU daWa ZaV VeQW fURP Whe AUdXiQR Yia LRRa aQd diVSla\ed RQ a ThiQgVSeak
daVhbRaUd.  A VRlaU-chaUged 3.7 Y liWhiXP-iRQ baWWeU\ alRQg ZiWh a YRlWage bRRVWeU allRZV Whe
URbRW WR UePaiQ RXWVide iQdefiQiWel\ aQd SURYide cRQWiQXRXV daWa.  The elecWURQicV ZeUe hRXVed
iQ a ZaWeUSURRf SlaVWic bR[, Zhich ZaV SXW iQVide a VecRQd bR[.  The 3d-SUiQWed WXbe WhaW
cRQWaiQed all Whe VeQVRUV SURWUXded fURP Whe bRWWRP Rf WhiV RXWeU bR[.  FiQall\, WhiV VWUXcWXUe
ZaV Slaced RQ a bXR\ UiQg. IQiWial WUialV deWeUPiQed WhaW Whe URbRWic V\VWeP VXcceeded iQ iWV
WaVk Rf aXWRQRPRXVl\ SURYidiQg cRQWiQXRXV, iQ-ViWX ZaWeU daWa aQd PakiQg WhaW daWa eaVil\
acceVVible.

SWXdenW Name(V): R. KXlVakdiQXQ

AbVWracW:

214
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: HRZ HRlida\V IPSacWed Whe SSUead Rf COVID-19 iQ Whe UQiWed SWaWeV: AQ E[SlRUaWRU\
AQal\ViV

COVID-19 haV becRPe a QaWiRQal cUiViV iQ Whe U.S. HRlida\V cRXld be a UiVk WR caXVe VXSeU-VSUeadiQg.
HRZeYeU, Whe e[WeQW Rf Whe iPSacW fURP hRlida\V UePaiQV a TXeVWiRQ.

M\ UeVeaUch TXeVWiRQV iQclXde: ZheWheU hRlida\V WUiggeUed COVID-19 VXUgeV; ZheWheU diffeUeQW
hRlida\V iPSacWed diffeUeQWl\; ZheWheU diffeUeQW VWaWeV ZeUe affecWed Whe VaPe. EaVWeU, MePRUial Da\,
Independence Day, Labor Day, Halloween, Thanksgiving, and Christmas and New Year were selected
for study. I used data from the Johns Hopkins Database on GitHub. I compared the weekly COVID-19
caVeV befRUe aQd afWeU each hRlida\ XViQg Whe abVRlXWe diffeUeQce aQd UaWiR, fRU Whe eQWiUe cRXQWU\ aQd
fRU Whe WRS VWaWeV ZiWh Whe PRVW aQd leaVW caVeV XS WR daWe.

ReVXlWV VhRZ Whe PRVW iQflXeQWial hRlida\V QaWiRQZide ZeUe IQdeSeQdeQce Da\, HallRZeeQ, aQd
ThaQkVgiYiQg. The VecRQd Zeek afWeU Whe hRlida\ ZaV ZRUVeQiQg WhaQ Whe fiUVW Zeek. The gUeaWeVW
VXUge ZaV fURP Whe VecRQd Zeek afWeU HallRZeeQ, ZheUe caVeV QeaUl\ dRXbled ZiWh aQ iQcUeaVe Rf half
PilliRQ fURP befRUe. FXUWheUPRUe, HallRZeeQ ZaV Whe RQl\ hRlida\ afWeU Zhich eYeU\ VWaWe iQcUeaVed,
eYeQ iQclXdiQg Whe fiYe VWaWeV ZiWh Whe leaVW cXPXlaWiYe caVeV.

DiffeUeQW VWaWeV ZeUe iPSacWed diffeUeQWl\. CalifRUQia ZaV hiW PRVW heaYil\ dXUiQg IQdeSeQdeQce Da\,
ZheUe caVeV iQcUeaVed b\ abRXW 150%, aQd ThaQkVgiYiQg, ZheUe caVeV iQcUeaVed b\ 233% 2 ZeekV
afWeU. FlRUida VhRZed Whe gUeaWeVW UelaWiYe chaQge dXUiQg Whe VecRQd Zeek afWeU MePRUial Da\ ZheQ
caVeV iQcUeaVed b\ 1.5 WiPeV.

ReVXlWV VhRZ WhaW QRW eYeU\ hRlida\ haV Whe VaPe iPSacW RQ RXWbUeakV Rf COVID-19. M\ fiQdiQgV
SURYide iQVighWV WR gXide hRlida\V UeVWUicWiRQV.

SWXdenW Name(V): J. Li

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) MA  BE  ME
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TiWle: DeVigQiQg a NRYel SRcial DiVWaQciQg DeYice

IQ RUdeU WR cRQWURl Whe COVID-19 SaQdePic, Whe CDC haV UecRPPeQded VRcial diVWaQciQg WR
SUeYeQW Whe VSUead Rf iQfecWiRQV. The RbjecWiYe Rf WhiV SURjecW ZaV WR cUeaWe a VRcial iQWeUacWiRQ
PRQiWRU (SIM), a deYice WhaW iQ cRPbiQaWiRQ ZiWh a PRbile aSSlicaWiRQ ZRXld helS SeRSle
PaiQWaiQ VRcial diVWaQciQg aQd UecRUd iQfUacWiRQV. PhaVe RQe Rf WhiV SURjecW ZaV WR deVigQ a
SRUWable SIM WhaW ZRXld aleUW Whe XVeU if Whe\ haSSeQ WR cRPe ZiWhiQ Vi[ feeW Rf aQRWheU SeUVRQ
caUU\iQg a BlXeWRRWh deYice like a cellShRQe, VPaUWZaWch, laSWRS, RU aQRWheU SIM. PhaVe WZR,
Zhich iV VWill iQ SURgUeVV, iV WR cUeaWe aQ aSS WhaW ZRUkV alRQgVide Whe deYice WR cRllecW
iQfRUPaWiRQ Rf SeUVRQV cRPiQg iQ clRVe SUR[iPiW\ aQd VWRUe iW iQ a daWabaVe. The SRckeW-Vi]ed
SURWRW\Se SIM ZaV VXcceVVfXll\ deYelRSed aQd WeVWed Zhich fXQcWiRQed aV SeU deViUed
SaUaPeWeUV. ThiV SIM caQ be SRWeQWiall\ diVWUibXWed aV iV WR cURZded ViWXaWiRQV VXch aV
VchRRlV, cRllegeV, aQd ZRUkSlaceV aQd cRXld helS UedXce Whe UaSid VSUead Rf COVID-19. EYeQ
WhRXgh YacciQeV aUe beiQg URlled RXW, QRW all SeRSle Zill be able WR UeceiYe WheP iPPediaWel\,
WheUe Zill likel\ be a Qeed fRU VRcial diVWaQciQg fRU Whe Qe[W VeYeUal PRQWhV.

SWXdenW Name(V): S. ViVZaQaWhaQ

AbVWracW:

196
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CUeaWiQg a SPalleU aQd MRUe PRUWable VeUWical A[iV WiQd TXUbiQe WR IQcUeaVe
AcceVVibiliW\ aQd UVage Rf WiQd EQeUg\ HaUYeVWiQg DeYiceV

WiQd eQeUg\ haUYeVWiQg iV a SURPiViQg fRUP Rf cleaQ, UeQeZable eQeUg\ WhaW iV held back b\
Whe liPiWed aSSlicabiliW\ aQd YeUVaWiliW\ Rf PRVW cRPPRQ ZiQd WXUbiQeV. The SXUSRVe Rf WhiV
SURjecW iV WR cUeaWe a VPalleU ZiQd WXUbiQe WhaW iV SRUWable aQd eaVieU WR XVe WhaQ e[iVWiQg
PRdelV aQd e[SlRUe Whe SRVVibiliW\ Rf XViQg VPalleU, YeUWical a[iV WXUbiQeV iQ SlaceV ZheUe
WUadiWiRQal PRdelV ZRXldQ¶W ZRUk.

SeYeUal WXUbiQe deVigQV ZeUe UeYieZed dXUiQg SlaQQiQg. The cRQVWUXcWed SURWRW\Se had WR fiW
Whe liPiWed Vi]e aQd ZeighW SaUaPeWeUV Zhile SURdXciQg eQRXgh SRZeU fRU PiQRU WaVkV. The H-
DaUUieXV YeUWical a[iV PRdel ZaV chRVeQ fRU efficieQc\ Zhile beiQg eaVieU WR PaQiSXlaWe iQWR a
SRUWable deYice. The deYice ZaV WeVWed iQ a clRVed hallZa\ XViQg a leaf blRZeU aW YaUiRXV
diVWaQceV WR ViPXlaWe diffeUeQW ZiQd VSeedV.

The WXUbiQe¶V YRlXPe ZaV leVV WhaQ a VTXaUe PeWeU, Zhich ZaV UedXced b\ half ZheQ fRlded. A
Pa[iPXP RXWSXW Rf RYeU 3W ZaV SURdXced iQ Whe UelaWiYel\ calP ZiQd cRQdiWiRQV XVed fRU
WeVWiQg. PRZeU RXWSXW ZaV liPiWed b\ Whe XVage Rf a ZeakeU PRWRU, dXe WR PaWeUial acceVVibiliW\
liPiWaWiRQV.

The fRldabiliW\ Rf Whe deYice VXcceVVfXll\ iQcUeaVed iWV SRUWabiliW\ ZiWhRXW iQWeUfeUiQg ZiWh
efficac\. The SRZeU RXWSXW ZaV able WR Ueach SUeYiRXVl\ eVWabliVhed e[SeUiPeQWal gRalV Rf 2-4
W, Zhich iV URXghl\ Whe SRZeU UeTXiUed WR chaUge a ShRQe. IQ geQeUal, SURRf Rf cRQceSW fRU Whe
caSabiliWieV Rf a VPalleU, fRldable YeUWical a[iV WXUbiQe ZaV achieYed becaXVe Whe WeVWed PRdel
ZaV able WR SURdXce XVable aPRXQWV Rf SRZeU iQ UealiVWic cRQdiWiRQV.

SWXdenW Name(V): B. LX

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) EE  EM  A7

ProjecW
NXmber
6039

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

PS



TiWle: IQcUeaViQg AeURfRil LifW Yia AUWificial APSlificaWiRQ Rf Whe CRaQda EffecW XViQg HeaW

The CRaQda EffecW iV Whe WeQdeQc\ Rf flXid aiU PRlecXleV WR UePaiQ aWWached WR a cRQYe[
VXUface. ThiV effecW iV XWili]ed RQ aeURfRilV, Zhich Uel\ RQ Whe aWWachPeQW Rf aiU acURVV Whe
cRQYe[ VXUface WR acceleUaWe Whe XSSeU aiUflRZ, cUeaWiQg a SUeVVXUe iPbalaQce beWZeeQ Whe
high-SUeVVXUe aiU XQdeUQeaWh Whe ZiQg aQd Whe lRZ-SUeVVXUe aiU abRYe Whe ZiQg. HRZeYeU, Whe
XSSeU bRXQdaU\ la\eU Rf aiU (UBL) geQeUall\ dReVQ¶W UePaiQ aWWached fRU Whe PajRUiW\ Rf Whe
aeURfRil VXUface, geQeUall\ VeSaUaWiQg fURP Whe ZiQg befRUe UeachiQg Whe WUailiQg edge. EaUl\
UBL deWachPeQW UeVXlWV iQ a gaS beWZeeQ Whe XSSeU aQd lRZeU bRXQdaU\ la\eUV, fRUciQg
high/lRZ-SUeVVXUe aiU WR Pi[, cUeaWiQg a WXUbXleQW flRZ Rf YRUWiceV behiQd Whe ZiQg (dUag). ThiV
UeVeaUch iQYeVWigaWeV Whe iPSacW Rf a heaWed aeURfRil VXUface RQ Whe aWWachPeQW Rf Whe UBL WR
Whe aeURfRil. B\ cRQVWUXcWiQg a UeSlica Rf a NACA-4412 ciYiliaQ-XVe aeURfRil aQd ZiQd WXQQel,
Whe aiUflRZ acURVV a ZiQg VXUface ZaV caSWXUed aQd cRPSaUed aW 10RC aQd 45RC. The UBL
WUaYeliQg acURVV Whe heaWed VXUface UePaiQed aWWached 28% fXUWheU WhaQ iW did ZheQ QRQ-
heaWed. FXUWheUPRUe, Whe heaWed aeURfRil VaZ a 64% UedXcWiRQ iQ Whe Vi]e Rf Whe aUea Rf dUag
behiQd Whe WUailiQg edge. The VigQificaQW UedXcWiRQ iQ dUag ZaV deWeUPiQed Yia a NACA-4412
dUag-cRefficieQW/aQgle-Rf-aWWack/bRXQdaU\-la\eU VeSaUaWiRQ PRdel. The iQcUeaVe iQ UBL
aWWachPeQW aW 45RC UeVXlWV iQ a decUeaVe iQ dUag cRefficieQW fURP 0.6 WR 0.2 (67%), decUeaViQg
QegaWiYe acceleUaWiRQ Rf Whe aeURfRil, WhXV UeTXiUiQg leVV WhUXVW RXWSXW b\ aiUcUafW aQd XlWiPaWel\
PiQiPi]iQg fXel cRQVXPSWiRQ iQ flighW.

SWXdenW Name(V): T. DUiQkall

AbVWracW:

262
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeVigQiQg aQd TeVWiQg aQ AcWiYaWed CaUbRQ ClRWh FilWeU WR RedXce Whe PUeYaleQce Rf
PhRVShaWeV aQd NiWUaWeV iQ Whe LRQg IVlaQd SRXQd

E[ceVV aPRXQWV Rf QXWUieQW SRllXWaQWV eQWeU VWRUP dUaiQV aQd aUe XlWiPaWel\ diUecWl\ deSRViWed
iQWR Whe LRQg IVlaQd SRXQd. TheVe SRllXWaQWV caUU\ haUPfXl leYelV Rf QiWUaWeV aQd ShRVShaWeV,
Zhich caXVe eXWURShicaWiRQ aQd lead WR lRZeU diVVRlYed R[\geQ leYelV, alVR kQRZQ aV h\SR[ia,
Zhich killV fiVh SRSXlaWiRQV aQd eYeQ eQWiUe ecRV\VWePV. M\ SUeYiRXV UeVeaUch haV iQdicaWed
WhaW Whe caUbRQ clRWh filWeU XQiTXel\ decUeaVeV bRWh ShRVShaWe aQd QiWUaWe, UaWheU WhaQ RQe Rf
the factors of nutrient pollution, as seen in other filtering materials. The purpose of this year's
VWXd\ iV WR WeVW Whe QeZ deVigQ Rf Whe acWiYaWed caUbRQ clRWh filWeU iQ RUdeU WR UeSlicaWe P\
SUeYiRXV UeVeaUch aV Zell aV TXaQWif\ Whe SeUceQW decUeaVe. IW iV h\SRWheVi]ed WhaW ZiWh Whe
iQWURdXcWiRQ Rf aQ acWiYaWed caUbRQ clRWh filWeU QiWUaWe aQd ShRVShaWe leYelV Zill be UedXced
VigQificaQWl\. The effecWiYeQeVV Rf Whe filWeU ZaV deWeUPiQed b\ PeaVXUiQg Whe cRQceQWUaWiRQ Rf
WheVe SRllXWaQWV iQ Whe VWRUPZaWeU UXQ-Rff befRUe aQd afWeU Whe XVe Rf Whe caUbRQ clRWh filWeU. A
UedXcWiRQ Rf 100% Rf QiWUaWeV ZaV VeeQ iQ RQe WUial, aQd Whe aYeUage decUeaVe Rf QiWUaWe ZaV
62%. The ShRVShaWe leYelV alVR decUeaVed b\ aQ aYeUage Rf 73%. BaVed RQ WheVe UeVXlWV iW iV
e[SecWed WhaW b\ XViQg WhiV caUbRQ clRWh filWeU, VWUaWegicall\ Slaced iQ VWRUP dUaiQV, QXWUieQW
SRllXWiRQ Zill be UedXced VigQificaQWl\ b\ a facWRU Rf aSSUR[iPaWel\ 5%. NXWUieQW SRllXWiRQ
affecWV WhRXVaQdV Rf bRdieV Rf ZaWeU acURVV Whe ZRUld aQd fiQdiQg a VRlXWiRQ WR cRPbaW QiWUaWe
aQd ShRVShaWe RYeUflRZ Zill cUeaWe healWhieU ZaWeU fRU all PaUiQe life.

SWXdenW Name(V): A. BaUQeWW

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: NaWXUal LXbUicaQW SXbVWiWXWe fRU RailURad ASSlicaWiRQV

TUaQVSRUWiQg fRRd, gRRdV, aQd SeRSle b\ Uail iV kQRZQ WR be RQe Rf Whe PRVW efficieQW Za\V WR
WUaQVSRUW laUge YRlXPeV.  RedXciQg fUicWiRQ iQ Uail ZRXld gUeaWl\ iQcUeaVe fXel ecRQRP\.  ThiV
e[SeUiPeQW UeSlaceV SeWURleXP lXbUicaQWV ZiWh eQYiURQPeQWall\ fUieQdl\ DeeS EXWecWic
SRlYeQWV (DES) aQd QaWXUall\ deUiYed ligQiQ fURP ZRRd SXlS; aV WUadiWiRQal RilV cRQWaPiQaWe
Whe VXUURXQdiQg VRil.  DESV SUeSaUed fURP liWeUaWXUe UefeUeQceV did QRW haYe Whe VaPe Sh\Vical
SURSeUWieV aV UefeUeQced.  ThiV iQclXded a lRZeU VRlXbiliW\ Rf ligQiQ WhaQ RUigiQall\ iQWeQded.
AV a UeVXlW, WhiV UeTXiUed VeYeUal PRdificaWiRQV WR Whe DESV iQ RUdeU WR giYe WheP aSSURSUiaWe
YiVcRViWieV aQd cRQViVWeQcieV iQ RUdeU WR be XVed aV lXbUicaQWV.  FUicWiRQ ZaV VWXdied XViQg a
hRPePade WUibRPeWeU bXilW fURP a bic\cle Zheel ZiWh aQ iQiWiall\ aSSlied fRUce aQd
PRQiWRUiQg Whe VSeed Rf Whe Zheel XViQg a WachRPeWeU aQd diffeUeQW lXbUicaQWV.  ReVXlWV
VhRZed WhaW XQlike liWeUaWXUe UefeUeQceV, Whe DESV diVSla\ed QR fUicWiRQ beQefiW RQ WheiU RZQ.
The addiWiRQ Rf ligQiQ SURYed WhaW ligQiQ iV aQ efficieQW fUicWiRQ PRdifieU.  FXWXUe ZRUk iV
Qeeded WR iPSURYe iWV VRlXbiliW\ Rf ligQiQ VR WhaW iW caQ be XVed aV aQ eQYiURQPeQWall\ fUieQdl\
fUicWiRQ PRdifieU.

SWXdenW Name(V): D. BRXdUeaX

AbVWracW:

185
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
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Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: UViQg aQ AXWRPaWed DURQe aQd CaPeUa S\VWeP WR IPSURYe Whe SafeW\ Rf SchRRlV aQd
OWheU PRSXlaWed AUeaV iQ a CRVW EffecWiYe MaQQeU

The iPSlePeQWaWiRQ Rf dURQeV iQWR VRcieW\ haV dUaPaWicall\ iQcUeaVed iQ UeceQW \eaUV. OQe
XQe[SlRUed XVe fRU dURQeV iV WR SURYide VecXUiW\ fRU SXblic SlaceV ZiWhRXW SlaciQg RWheU liYeV aW
UiVk, eVSeciall\ fRU aUeaV VXch aV SXblic VchRRlV, ZheUe, beWZeeQ 1990 aQd 2012, 215 VhRRWiQgV
haYe RccXUUed acURVV APeUica. TR fill WhiV YRid aQd UedXce Whe QXPbeU Rf VhRRWiQgV, Ze
deVigQed aQd bXilW a dURQe XViQg Ueadil\ SXUchaVable cRPSRQeQWV, VXch aV Whe AUdXPilRW Mega
2.8 aQd aQ F450 dURQe fUaPe. UViQg a caPeUa V\VWeP Ze deVigQed, WhiV dURQe iV caSable Rf
deWecWiQg RbjecWV WR SURYide a Yalid SURRf-Rf-cRQceSW WhaW VXch a V\VWeP caQ fXQcWiRQ aV
iQWeQded. VaUiRXV WeVWV ZeUe SeUfRUPed WR WeVW Whe effecWiYeQeVV Rf Whe dURQe aQd caPeUa
V\VWeP. The fiUVW WeVW PeaVXUed Whe dURQe¶V baWWeU\ life aQd RYeUall flighW VWabiliW\. The caPeUa-
aQd-dURQe cRPbiQed V\VWeP ZaV aVVeVVed b\ UecRUdiQg Whe cRQViVWeQc\ Rf deWecWiRQ fRU Whe
caPeUa V\VWeP aW YaU\iQg diVWaQceV. The WeVWV alVR e[aPiQed Whe RYeUall caSabiliWieV Rf Whe
dURQe aQd caPeUa V\VWeP iQ cleaU aQd ZiQd\ cRQdiWiRQV. The\ highlighWed Whe dURQe¶V
PiQiPXP aQd Pa[iPXP baWWeU\ life, VWabiliW\, aQd Whe caPeUa V\VWeP¶V effecWiYeQeVV iQ
deWecWiQg iQdiYidXalV. The caPeUa had a 100% deWecWiRQ UaWe XS WR 4 P, aQd Whe dURQe had a
Pa[iPXP flighW WiPe Rf 22:34 (PiQV:VecV) aQd 20:21 Zhile XViQg aQd QRW XViQg Whe caPeUa,
UeVSecWiYel\. ThiV ZRUk UeSUeVeQWV a SURRf-Rf-cRQceSW WhaW, ZiWh addiWiRQal RSWiPi]aWiRQ, Zill
iQWegUaWe Whe dURQe aQd caPeUa V\VWeP fRU Whe SXUSRVeV Rf dUaPaWicall\ iPSURYiQg VXUYeillaQce
aQd VafeW\ RQ VchRRl caPSXVeV.

SWXdenW Name(V): A. LiP

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: TRZaUdV CleaQ EQeUg\ Yia RadiRacWiYiW\: AQ IQYeVWigaWiRQ Rf Whe DiVViSaWiRQ Rf ElecWURQV
iQ aQ UlWUa High VacXXP EQYiURQPeQW

The SXUSRVe Rf WhiV SURjecW ZaV WR VWXd\ Whe diVViSaWiRQ Rf elecWURQV iQ aQ elecWUic field. The
aQal\ViV Rf WhiV SheQRPeQRQ Zill helS VWXd\ Whe aSSlicabiliW\ Rf fUee elecWURQV iQ a YacXXP iQ
QeZ fieldV Rf cleaQ eQeUg\ aQd Zill helS fXUWheU adYaQce high-eQeUg\ SaUWicle Sh\VicV UeVeaUch.
The SURjecW ZaV cRPSleWed iQ WZR PaiQ ShaVeV. The fiUVW VWeS ZaV WR fiQd Whe deViUable
ViPXlaWiRQ VRfWZaUe aQd WR deYelRS a SURgUaP ZUiWWeQ iQ P\WhRQ WR UXQ Whe ViPXlaWiRQ. P\bRlW]
ZaV VelecWed aV a MRQWe CaUlR SiPXlaWiRQ, calcXlaWiQg elecWURQ WUaQVSRUW SURSeUWieV iQ gaV. The
VRfWZaUe iV a c\WhRQ WUaQVlaWiRQ Rf MagBRlW], a cRPPRQ ViPXlaWiRQ XVed aW ZRUld-UeQRZQed
faciliWieV VXch aV CERN. The VecRQd VWeS Rf WhiV SURjecW iQYRlYed Whe iPSlePeQWaWiRQ Rf a
SURgUaP ZUiWWeQ iQ P\WhRQ WR VaYe aQd aQal\]e Whe daWa, e[WUaSRlaWiQg UeVXlWV aW Sh\Vicall\
achieYable SUeVVXUeV. The YelRciW\ aV a fXQcWiRQ Rf WiPe ZaV calcXlaWed b\ VRlYiQg a
diffeUeQWial eTXaWiRQ. B\ iQWegUaWiQg Whe YelRciW\ aV a fXQcWiRQ Rf WiPe, Whe diVWaQce WUaYeled fRU
a giYeQ WiPe caQ be calcXlaWed. IQdeSeQdeQW Rf Whe elecWUic field, Whe elecWURQV Zill WUaYel
e[WUePel\ lRQg diVWaQceV aW e[WUePel\ lRZ SUeVVXUeV WhaW aUe YeU\ difficXlW WR achieYe aQd
PaiQWaiQ ZiWhiQ a clRVed V\VWeP.

SWXdenW Name(V): L. ASRVWRlideV

AbVWracW:

199
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: IQYeVWigaWiRQ Rf UQe[SlaiQed IQWeUPediaWe FUee]e PRiQW ChaUacWeUiVWicV aV TeVWed b\ a
NeZl\ DeYelRSed MXlWiVSecWUal OSWical BiRjeW FXel FUee]e PRiQW AQal\]eU

The aYiaWiRQ VecWRU cRQWUibXWeV aSSUR[iPaWel\ 5% Rf APeUica¶V WRWal aQWhURSRgeQic UadiaWiYe
fRUciQg WhURXgh WR[ic ePiVViRQV VXch aV CO2. FaWW\ Acid MeWh\l EVWeU (FAME) biRfXelV aUe a
SURPiViQg VRlXWiRQ WR WhiV iVVXe, alWhRXgh Whe\ aUe YeU\ liPiWed iQ fUee]e SRiQW aQd caQQRW
ZiWhVWaQd Whe e[WUePel\ cRld cRQdiWiRQV Rf aQ aiUSlaQe aW cUXiVe alWiWXde. TR WeVW Whe fUee]e
SRiQW chaUacWeUiVWicV Rf FAME fXel, a PXlWiVSecWUal RSWical biRjeW fXel fUee]e SRiQW aQal\]eU
(cRPSUiVed Rf 3 diffeUeQW ZaYeleQgWh ePiWWiQg LEDV, a PXlWi-VSecWUal ShRWRdeWecWRU, a PT1000
RTD WePSeUaWXUe VeQVRU, aQd aQ AUdXiQR UQR PicURSURceVVRU) haV beeQ deYelRSed.
ThURXghRXW SUeliPiQaU\ WeVWV, XQe[SlaiQed YaUiaWiRQV Rf Whe lighW ZaYeleQgWh iQWeQViW\ ZeUe
RbVeUYed ZiWh diffeUeQW fXel Pi[ UaWiRV. The gRal Rf WhiV UeVeaUch iV WR beWWeU XQdeUVWaQd Whe
iQWeUPediaWe fUee]e SRiQW chaUacWeUiVWicV Rf FAME biRfXelV aQd deWeUPiQe Whe RUigiQ Rf WheVe
XQe[SlaiQed YaUiaWiRQV. TR accRPSliVh WhiV, YaUiRXV biRfXelV Zill be WeVWed b\ Whe RSWical fXel
fUee]e SRiQW aQal\]eU fRU 3 hRXUV iQ aQ aX[iliaU\ hRXVehRld fUee]eU. DieVel fXel Zill alVR be
WeVWed aQd VeUYe aV Whe cRQWURl YaUiable. The cRQclXViRQV dUaZQ fURP WhiV UeVeaUch Pa\ lead WR
Whe deYelRSPeQW Rf a QeZ RSWical fUee]e SRiQW deYice WeVWiQg VWaQdaUd. ThiV SURjecW iV VWill iQ
Whe deYelRSPeQW ShaVe, ZiWh acWXal e[SeUiPeQWaWiRQ VeW WR begiQ RQ MaUch 10, 2020.

SWXdenW Name(V): Z. Stevenson

AbVWracW:

208
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: EffecW Rf ElecWURl\ViV RQ WaWeU

ThiV SURjecW iV RQ Whe effecW Rf elecWURl\ViV RQ ZaWeU WhaW haV beeQ cRQWaPiQaWed ZiWh VRdiXP
bicaUbRQaWe. ThiV e[SeUiPeQW had PXlWiSle WeVWV iQclXdiQg, Ph aQd cRQdXcWiYiW\ Rf diVWilled
ZaWeU, ZaWeU ZiWh VRdiXP bicaUbRQaWe, ZaWeU WhaW haV gRQe WhURXgh elecWURl\ViV aQd ZaWeU ZiWh
VRdiXP bicaUbRQaWe afWeU gRiQg WhURXgh elecWURl\ViV. The lRZeVW aQd WheUefRUe leaVW
cRQWaPiQaWed leYelV Rf Ph aQd cRQdXcWiYiW\ ZeUe iQ Whe QRUPal diVWilled ZaWeU afWeU
elecWURl\ViV. ThiV PeaQV WhaW ZheQ lRRkiQg fRU a Za\ WR decRQWaPiQaWe ZaWeU, elecWURl\ViV iV
RQe Rf Whe SRVVible VRlXWiRQV. ASSlicaWiRQV Rf WhiV idea caQ be XVed iQ ZaWeU filWUaWiRQ ceQWeUV.
TR geW eYeQ beWWeU UeVXlWV \RX cRXld alVR XVe a higheU YRlWage aQd SXW Whe ZaWeU WhURXgh a
lRQgeU SeUiRd Rf elecWURl\ViV.

SWXdenW Name(V): A. PiWWV

AbVWracW:

118
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Artificial Intelligence Medical Question-answering Robot

WiWh Whe deYelRSPeQW Rf Whe Pedical V\VWeP RYeU \eaUV, Whe SURbleP Rf ZaVWiQg PXch WiPe iQ
a liQe fRU RQl\ a ViPSle diagQRViV RU PaWch PediciQe iV VWill XQVRlYed. HRZeYeU, ZiWh Whe
deYelRSPeQW Rf aUWificial iQWelligeQce, aXWRPaWicall\ aQVZeU TXeVWiRQV baVed RQ DeeS LeaUQiQg
caQ be accRPSliVhed aQd WhXV beiQg able WR VRlYe Whe SURbleP. The e[SeUiPeQW fRcXVeV RQ Whe
accXUac\ aQd lRVV Rf Whe PRdel baVed RQ Whe YaUieW\ aQd aPRXQW Rf daWa XQdeU Whe VaPe eSRch
Vi]e. TR SURceVV hXPaQ laQgXage, NLP (NaWXUal LaQgXage PURceVViQg), a field fRcXViQg RQ
hXPaQ laQgXage aQd cRPSXWeU VcieQce, caQ fiQd Whe ke\ZRUd aPRQg daWaVeWV aQd WhXV leaUQ
WheUaS\ fURP Whe daWa abRXW diffeUeQW illQeVVeV aQd dRcWRU-VXggeVWed WUeaWPeQWV. B\ XViQg
Transformer model as a basic frame, features of the content of each QA pairs inside the
daWaVeW aUe UePePbeUed aQd Whe UelaWiRQVhiSV aPRQg WheP aUe calcXlaWed aQd UecRUd. ThURXgh
Whe PRdel, Whe URbRW caQ RXWSXW Whe PaWch adYice XQdeU VSecific cRQdiWiRQV baVed RQ Whe
TXeVWiRQV aVked b\ SaWieQWV. AfWeU e[SeUiPeQWV RQ cRPSaUiQg accXUac\ ZiWh diffeUeQW aPRXQWV
aQd YaUieW\ Rf daWa, Whe cRQclXViRQ cRQfiUPV WhaW a laUgeU daWaVeW ZiWh higheU YaUieW\ SURYideV
higheU accXUac\ fRU Whe RXWSXW ZheQ Whe QXPbeU Rf WUaiQiQg eSRchV VWa\V Whe VaPe. APRQg Whe
fiYe daWaVeWV, ZheQ Whe QXPbeU Rf eSRchV iV WZR hXQdUed iQ Whe WUaiQiQg, Whe PRdel baVed RQ
Whe laUgeVW daWaVeW achieYeV Whe RSWiPXP efficieQc\ - Whe accXUac\ iV 0.971 Zhile lRVV iV 0.004.

SWXdenW Name(V): Y. Qi

AbVWracW:

236
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The EffecW Rf VaUiRXV APPRQiXP NiWUaWe CRQceQWUaWiRQV iQ PhaVeRlXV lXQaWXV WR
APeliRUaWe DURXghW TRleUaQce

IQcUeaViQg WePSeUaWXUeV iQ dURXghW-VXVceSWible UegiRQV, aV a SURdXcW Rf cliPaWe chaQge, haYe
haUPed SlaQWV b\ acceleUaWiQg UaWeV Rf WUaQVSiUaWiRQ, RU Whe eYaSRUaWiYe SURceVV Rf ZaWeU iQ
SlaQWV. The XlWiPaWe cRQVeTXeQce Rf iQcUeaVed WUaQVSiUaWiRQ iQ dURXghW aUeaV iV Whe deSleWiRQ Rf
VRil PRiVWXUe aQd ZaWeU iQ SlaQW WiVVXe, Zhich caXVeV PaQ\ SlaQWV WR becRPe deh\dUaWed aQd
die. The e[SeUiPeQWal UeVSRQVe WR WhiV iVVXe e[SlRUeV Whe effecWiYeQeVV Rf WheUPRd\QaPic
SURceVVeV RQ Whe UedXcWiRQ Rf WUaQVSiUaWiRQ iQ PhaVeRlXV lXQaWXV aV a PeaQV Rf PiWigaWiQg Whe
QegaWiYe effecWV Rf cliPaWe chaQge iQ dURXghW-VXVceSWible UegiRQV. OYeU Whe cRXUVe Rf WhUee
ZeekV, PhaVeRlXV lXQaWXV SlaQWV ZeUe gURZQ iQ YaUiRXV cRQceQWUaWiRQV Rf aPPRQiXP QiWUaWe
aQd VeYeUal WUialV ZeUe SeUfRUPed WeVWiQg SH, SUeVeQce Rf aPPRQiXP aQd QiWUaWe iRQV, UaWeV Rf
WUaQVSiUaWiRQ, aQd WePSeUaWXUe. The fiQal e[SeUiPeQW XWili]eV VPall TXaQWiWieV Rf aPPRQiXP
QiWUaWe, aQd dURXghW cRQdiWiRQV aUe ViPXlaWed fRU half Rf Whe SlaQWV WhURXgh Whe XVe Rf a heaWiQg
PaW. The VaPe WeVWV Zill be SeUfRUPed. The iQcUeaVe iQ cRQceQWUaWiRQ iV e[SecWed WR VhRZ aQ
iQYeUVe UelaWiRQVhiS ZiWh UaWeV Rf WUaQVSiUaWiRQ dXe WR Whe eQdRWheUPic UeacWiRQ caXVed b\ Whe
addiWiRQ ZiWh ZaWeU. PUeVeQce Rf aPPRQiXP aQd QiWUaWe iQ each VaPSle iV e[SecWed WR UePaiQ
cRQVWaQW WhURXghRXW Whe e[SeUiPeQW. TheVe  UeVXlWV ZRXld SURYide iQVighW iQWR Whe deYelRSPeQW
Rf PeWhRdV fRU UedXciQg Whe effecWV Rf cliPaWe chaQge b\ PeaQV Rf allRZiQg SlaQWV WR gaiQ a
UeViVWaQce WR high WePSeUaWXUeV aQd cRPbaWiQg Whe e[aceUbaWed eYaSRUaWiRQ Rf ZaWeU iQ
dURXghW aUeaV, WhXV giYiQg SlaQWV Whe abiliW\ WR VXUYiYe iQ UaSidl\ chaQgiQg cliPaWeV.

SWXdenW Name(V): I. CRRSeU

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: S\VWeP fRU UQdeUZaWeU PaVViYe IdeQWificaWiRQ Rf AcRXVWic SigQaWXUeV Rf Whe
DelShiQaSWeUXV leXcaV

ThRXgh WheUe aUe SUe-e[iVWiQg SURgUaPV XWili]iQg Whe FRXUieU TUaQVfRUP WR UecRgQi]e VSecific
YRcali]aWiRQV Rf baWV aQd aYeV, WheUe iV \eW WR be VXch a VXcceVVfXl XQdeUZaWeU cRQWUaSWiRQ. FRU
VSecieV like Whe SWeQella Cl\PeQe, a like V\VWeP Zhich XWili]eV deeS leaUQiQg WR ideQWif\ aQd
WUack dRlShiQV baVed RQ VigQaWXUe ZhiVWle W\SeV (SWTV) caQ SURYide a cXUUeQWl\ XQkQRZQ
eVWiPaWiRQ fRU Whe SRSXlaWiRQ. DXe WR liPiWed acceVV WR Whe S. Cl\PeQe, iQiWial SURgUaPPiQg
ZaV dRQe baVed RQ YRcali]aWiRQV Rf Whe DelShiQaSWeUXV leXcaV (BelXga Zhale), acTXiUed fURP a
lRcal PaUiQe life UeVeUYe. TheVe aXdiRV ZeUe iQSXWWed iQWR a QeXUal QeW WR be bURkeQ dRZQ b\
Whe diVcUeWe fRXUieU WUaQVfRUP iQWR WheiU ZaYeleQgWhV VXch WhaW Whe\ cRXld be XVed aV Whe
cRQWURl ZaYeleQgWhV VeaUched fRU iQ XQclaVVified aXdiR. The SURgUaP ZRUkV b\ XViQg Whe
TUaQVfRUP WR VeSaUaWe aXdiR iQWR iWV iQdiYidXal ZaYeleQgWhV aQd WheQ b\ iVRlaWiQg WhRVe
deePed iPSRUWaQW, WhaW iV SaUW Rf a SRVVible S. Cl\PeQe aXdiR VigQaWXUe. The gRal Rf
deYelRSiQg aQ AI SURgUaP eTXiSSed WR deWecW VSecific YRcali]aWiRQV fURP Pi[ed aXdiR iV
cRPSleWed aW a UXdiPeQWaU\ leYel, aV a fRUeigQ D. LeXcaV aXdiR caQ be deWecWed baVed RQ iWV
ViPilaUiWieV WR a kQRZQ aQd iQSXWWed aXdiR - aV ideQWified b\ a QeXUal QeW. The AI SURgUaP
cUeaWed caQ be adaSWed WR accRXQW fRU UelaWiYe YaUiaQce iQ S. Cl\PeQe YRcali]aWiRQV. The
SURgUaP caQ XlWiPaWel\ be aSSlied WR SURYide a QeZ Za\ Rf PRQiWRUiQg SRSXlaWiRQ aQal\ViV Rf
PaUiQe life, iQ a laUgeU VchePe, VSecificall\ iQclXdiQg WhaW Rf Whe S. Cl\PeQe.

SWXdenW Name(V): I. MeQdiUaWWa, I. MeQdiUaWWa

AbVWracW:

246
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: AQal\]iQg MaQgaQeVe LeYelV iQ IQfaQW FRUPXlaV iQ AVVRciaWiRQ ZiWh Whe DeYelRSPeQW Rf
AVWhPa

MaQgaQeVe iV aQ eVVeQWial PicURQXWUieQW WhaW iV UeTXiUed fRU Whe acWiYiW\ Rf a YaU\iQg VeW Rf
eQ]\PaWic SURWeiQV. AlWhRXgh QeceVVaU\ fRU life, aQ e[ceVV aPRXQW Rf PaQgaQeVe haV beeQ
liQked WR QeXURlRgical effecWV. ThXV, PaiQWaiQiQg aSSURSUiaWe leYelV iV cUiWical. ThiV UaiVeV Whe
cRQceUQ fRU cXUUeQW U.S. UegXlaWiRQV Rf PaQgaQeVe leYelV iQ iQfaQW fRUPXla, Zhich ZeUe VeW
beWZeeQ 1981 aQd 2007 -  SUiRU WR Whe SXblicaWiRQV Rf Whe PXch e[SaQdiQg bRd\ Rf UeVeaUch RQ
Whe QeXURWR[iciW\ Rf PaQgaQeVe. The SXUSRVe Rf WhiV UeVeaUch iV WR aQal\]e Whe PaQgaQeVe
leYelV iQ iQfaQW fRUPXlaV iQ aVVRciaWiRQ ZiWh Whe deYelRSPeQW Rf aVWhPa. TR Ueach a
cRQclXViRQ, I cRPSiled a liVW Rf WhRURXgh TXeVWiRQV WR gXide P\ iQYeVWigaWiRQ aQd cURVV
UefeUeQced VRXUceV WR eQVXUe Whe YalidiW\ Rf P\ UeVXlWV. I fRXQd WhaW cXUUeQW U.S UegXlaWiRQV
VWiSXlaWe a PiQiPXP Rf cRQceQWUaWiRQ Rf 5 PicURgUaPV SeU 100 kilRcalRUieV bXW VeW QR
Pa[iPXP liPiW aQd WhaW PaQgaQeVe cRQceQWUaWiRQV ZeUe 32 WR 1,000 WiPeV higheU iQ VeYeUal
kiQdV Rf iQfaQW fRUPXlaV WhaQ leYelV UeSRUWed iQ bUeaVW Pilk. The e[ceVV aPRXQW Rf PaQgaQeVe
leYelV iQ iQfaQW fRUPXla, aPRQg RWheU eQYiURQPeQWal facWRUV, iV a SRVVible caXVe fRU Whe
deYelRSPeQW Rf aVWhPa. MaQgaQeVe iV aQ elePeQW WhaW belRQgV WR a gURXS Rf ageQWV called Whe
“transitional metals” that is known to induce occupational asthma.

SWXdenW Name(V): J. Liu

AbVWracW:

211
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Creating a distributed denial-of-service attack mitigation system using SYN cookies to
eQVXUe acceVV WR cUXcial elecWiRQ iQfRUPaWiRQ

The Qeed ideQWified fRU P\ SURjecW iV a VWURQg V\VWeP WR SURWecW agaiQVW c\beU aWWackV,
specifically TCP SYN flood attacks, on websites that contain important information for the
elecWiRQV. AURXQd elecWiRQ WiPe, Whe elecWiRQ Pa\ be iQflXeQced b\ daWa bUeacheV aQd a lack Rf
acceVVibiliW\ WR iPSRUWaQW iQfRUPaWiRQ. The PRVW cRPPRQ W\Se Rf aWWack iV a DDRS aWWack, a
PaliciRXV aWWePSW WR diVUXSW Whe QRUPal WUaffic Rf a WaUgeWed VeUYeU b\ RYeUZhelPiQg iW ZiWh a
flRRd Rf IQWeUQeW WUaffic. UVe Rf aQ AQ\caVW DNS eQVXUeV WhaW aQ\ RQe Rf a QXPbeU Rf DNS
VeUYeUV caQ UeVSRQd WR DNS TXeUieV, Zhich UedXceV laWeQc\ aQd iPSURYeV XSWiPe fRU Whe DNS
UeVRlYiQg VeUYice. The cUiWeUia Rf P\ SURjecW iV a VSecific fRcXV RQ elecWiRQ daWa SURWecWiRQ.
CRQVWUaiQWV aUe a VhRUW WiPeliQe aQd liPiWed UeVRXUceV. M\ VRlXWiRQ WR Whe ideQWified Qeed ZaV
to build a mitigation system using Anycast DNS and SYN cookies to carry out mitigation,
Zhich allRZV Whe VeUYeU WR TXickl\ filWeU WhURXgh Whe TXeXe. The PiWigaWiRQ V\VWeP ZaV
SURgUaPPed iQ C++ WheQ WeVWed agaiQVW aQ RSeQ-VRXUce DDRS aWWack iQ UbXQWX LiQX[
ePSlR\ed b\ Kali LiQX[. The VWUeQgWh Rf Whe PiWigaWiRQ V\VWeP ZaV aQal\]ed baVed RQ Whe
cRllecWiRQ Rf daWa RQ hRZ faVW iW deWecWed aQd PiWigaWed Whe DDRS WhUeaW. The daWa VXggeVWed
WhaW Whe deVigQed V\VWeP ZaV VWURQgeU aQd faVWeU WhaQ Whe baVic DDRS PiWigaWiRQ V\VWeP. The
V\VWeP haV Whe SRWeQWial WR be iPSlePeQWed WhURXghRXW VPall-VeUYeU ZebViWeV WhURXghRXW Whe
eQWiUeW\ Rf Whe IQWeUQeW WR beWWeU SURWecW WheP fURP DDRS aWWackV.

SWXdenW Name(V): J. Krukar

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Clustering X-ray Absorption Spectra of Catalytic Materials for Energy Applications

RRXghl\ 173,000 TW Rf VRlaU eQeUg\ UeacheV EaUWh¶V VXUface aV VXQlighW, WhRXVaQdV Rf WiPeV
PRUe WhaQ iV XVed ZRUldZide. MRUeRYeU, 0.6% Rf Whe WRWal laQd Rf Whe U.S. cRXld SRZeU Whe
cRXQWU\, aQd a fUacWiRQ Rf Whe SahaUa deVeUW cRXld SRZeU Whe ZRUld. ThXV, Whe caYeaW Rf VRlaU
SRZeU iV QRW eQeUg\ RXWSXW, bXW UaWheU cRQYeUViRQ aQd VWRUage, aQ iVVXe WhaW cRXld be alleYiaWed
iQ SaUW b\ ShRWRcaWal\VWV VXch aV WiWaQiXP diR[ide (TiO2). TheVe caWal\VWV aUe XVed QRW RQl\ iQ
Whe abVRUSWiRQ Rf VXQlighW, bXW PRUe iPSRUWaQWl\ iQ ZaWeU R[idaWiRQ aQd UedXcWiRQ. TheVe
SURceVVeV VWRUe eQeUg\ iQ Whe chePical bRQdV Rf H2 RU H2O2, SRViQg a SRVVible VRlXWiRQ WR Whe
cXUUeQW deficieQcieV aVVRciaWed ZiWh VWRUiQg aQd WUaQVSRUWiQg VRlaU eQeUg\. IQ RXU VWXd\, Ze
e[aPiQed Whe cU\VWalli]aWiRQ Rf aPRUShRXV TiO2 WhiQ filPV WR Whe PRUe VWable UXWile TiO2. The
SUeSaUaWiRQ Rf WheVe filPV affecWV cU\VWalliQe VWUXcWXUe aQd, cRQVeTXeQWl\, caWal\Wic
SeUfRUPaQce. We XVed clXVWeUiQg, aQ XQVXSeUYiVed PachiQe leaUQiQg WechQiTXe, WR efficieQWl\
compare the X-ray absorption spectra of various MnTiOx samples, requiring fewer parameters
aQd eYalXaWiQg VWUXcWXUe aQd fXQcWiRQ RQ a bURadeU Vcale aV cRPSaUed WR SaVW VWXdieV XViQg
VXSeUYiVed leaUQiQg. B\ gaiQiQg SeUVSecWiYe RQ Whe VWUXcWXUal iPSlicaWiRQV Rf SUeSaUaWiRQ
WechQiTXeV aQd WheiU URle iQ cU\VWalli]aWiRQ, Ze caQ ideQWif\ Whe RSWiPal SURceVViQg cRQdiWiRQV
WR SURdXce PaWeUialV WhaW caSiWali]e RQ Whe VWabiliW\ aQd YeUVaWiliW\ Rf UXWile TiO2. MiQXWia RQ
Whe PRlecXlaU Vcale haYe Whe SRWeQWial Rf eQRUPRXV beQefiWV WR cRVW effecWiYeQeVV aQd eQeUg\
caSWXUe aQd VWRUage efficieQc\ RQ Whe iQdXVWUial Vcale.

SWXdenW Name(V): J. Russell

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The EffecW Rf LiPb DaUkeQiQg RQ Whe SXQ DXUiQg SRlaU FlaUeV aQd CRURQal MaVV EjecWiRQV

The aVWURQRPical SheQRPeQRQ Rf liPb daUkeQiQg iV aQ RSWical effecW VeeQ iQ VWaUV ZheUe Whe
ceQWUal SaUW Rf Whe diVc aSSeaUV bUighWeU WhaQ Whe edge. The liPb daUkeQiQg cRefficieQW Sla\V a
cUXcial URle iQ Whe VXUface WePSeUaWXUe Rf Whe SXQ, addiQg abRXW 330.2 K WR Whe UegXlaU
WePSeUaWXUe caQ be a caWal\VW fRU chaQge. LiPb-daUkeQiQg cRXld alVR SUeVeQW a SRVVible chaQge
deSeQdiQg RQ Whe VRlaU eYeQW, VSecificall\ VRlaU ecliSVeV. Lack Rf UeVeaUch RQ Whe effecW Rf liPb
daUkeQiQg RQ Whe SXQ cRXld hiQdeU VcieQWiVWV¶ abiliWieV WR XQdeUVWaQd Whe SXQ eQWiUel\. The
SXUSRVe Rf WhiV e[SeUiPeQW iV WR XQdeUVWaQd liPb daUkeQiQg aQd VRlaU eYeQWV VXch aV cRURQal
PaVV ejecWiRQV aQd VRlaU flaUeV iQ RUdeU WR iQYeVWigaWe ZheWheU Whe SXQ chaQgeV aW all dXUiQg
WheVe VRlaU eYeQWV.

IQ RUdeU WR beWWeU XQdeUVWaQd Whe effecWV Rf liPb daUkeQiQg RQ Whe SXQ, iPage SURceVViQg
SURgUaPV VXch aV Whe LASCO/C2 iQVWUXPeQW fURP Whe SRlaU aQd HeliRVSheUic ObVeUYaWRU\ aQd
RQliQe RbVeUYaWRUieV Zill be XVed WR Pake cRQQecWiRQV RQ liPb daUkeQiQg Rf Whe VXQ dXUiQg
VRlaU eYeQWV VXch aV cRURQal PaVV ejecWiRQV aQd VRlaU flaUeV. DXe WR Whe SXQ¶V 11 \eaU c\cle
Zhich caXVeV Whe UegXlaU liPb daUkeQiQg PeaVXUePeQWV WR flXcWXaWe, Whe PeaQ liPb daUkeQiQg
YalXeV Zill be WakeQ fURP each VeaVRQ dXUiQg RQe c\cle WR fiQd aQ\ diffeUeQceV iQ Whe
PeaVXUePeQW. The PeWhRd Rf daWa aQal\ViV XVed iQ WhiV UeVeaUch SURjecW Zill be W-WeVWiQg WR
cRPSaUe Whe PeaVXUePeQW Rf Whe liPb daUkeQiQg SURfile dXUiQg VRlaU flaUeV aQd cRURQal PaVV
ejecWiRQV WR ZheQ Whe SXQ iV TXieVceQW.

SWXdenW Name(V): J. Puprriqi

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: IdeQWif\iQg Whe effecWV Rf UadiRfUeTXeQc\-elecWURPagQeWic fieldV RQ VPall iQVecWV aQd
lRcaWiQg high RF-EMF ]RQeV iQ Whe eQYiURQPeQW.௙

ElecWURPagQeWic fieldV aQd UadiaWiRQ aUe becRPiQg iQcUeaViQgl\ abXQdaQW aQd iQWeQVe ZiWhiQ
Whe eQYiURQPeQW aV deSeQdeQcieV RQ WechQRlRgieV like ZiUeleVV URXWeUV aQd cell WRZeUV
iQcUeaVe. The SURjecW fRcXVeV RQ Whe effecWV Rf fieldV RQ Whe QeXURlRgical iPSacWV RQ iQVecWV.
The fieldV aUe PeaVXUed XViQg aQ EMF PeWeU. TheiU effecWV RQ iQVecWV ZeUe aQal\]ed WhURXgh
Whe PeaVXUePeQW Rf QeXURQ acWiRQ SRWeQWial. Field daWa ZaV cRllecWed aW SRiQWV aURXQd
LRUdVhiS, CRQQecWicXW WR eVWabliVh Whe baVeliQe Seak EMF VWUeQgWhV aQd UadiR UadiaWiRQ
VWUeQgWhV UeVSecWiYel\. DaWa Rf acWiRQ SRWeQWialV Rf iQVecWV e[SRVed WR diffeUeQW VWUeQgWhV Rf
elecWURPagQeWic fieldV fURP 5 PilligaXVV WR 100 PilligaXVV ZeUe cRllecWed. ThiV daWa ZaV
UecRUded acURVV PXlWiSle WUialV aQd a VhifW iQ daWa acURVV diffeUiQg EMF VWUeQgWhV ZaV VhRZQ,
bXW QR cRUUelaWiRQ ZaV VhRZQ beWZeeQ Whe VWUeQgWh aQd Whe QXPbeU Rf VSikeV iQ Whe UecRUded
WiPe fUaPe. DaWa RQ Whe LRUdVhiS aUea VXggeVWV WhaW VWURQg PagQeWic fieldV aUe QRW ZideVSUead
aQd Whe VWURQgeVW VRXUceV Rf EMF dR QRW haYe PXch aUea. BaVed RQ WheVe UeVXlWV, PRdeUQ EMF
ePiVViRQV iQ UeVideQWial aUeaV aUe QRW a daQgeU WR iQVecWV aQd aUe QRW ZideVSUead. ThiV iPSlieV
PRUe URRP WR e[SaQd RQ Whe VWUeQgWh Rf elecWURQicV aQd ZiUeleVV cRPPXQicaWiRQ WechQRlRgieV
iQ hXPaQ eQYiURQPeQWV, bXW PRUe UeVeaUch VhRXld be dRQe RQ Whe VWUeQgWh Rf elecWURPagQeWic
fieldV iQ deQVe, PRUe WechQRlRgicall\ SRSXlaWed ciWieV ZiWh WechQRlRg\ ZiWh 5G
cRPPXQicaWiRQV. LRUdVhiS dReV QRW haYe aV PXch ZiUeleVV WechQRlRg\ aV a laUge ciW\ Pa\
haYe VR PeaVXUePeQWV Rf elecWURPagQeWic field aQd UadiR UadiaWiRQ VWUeQgWh Pa\ \ield YeU\
diffeUeQW UeVXlWV.

SWXdenW Name(V): A. TVXWVXPi

AbVWracW:

250
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeVigQiQg a GURXQd CRlliViRQ AYRidaQce S\VWeP WR IQhibiW CRQWURlled FlighW IQWR TeUUaiQ
AccideQWV FRU SiQgle EQgiQe AiUcUafW

CRQWURlled flighW iQWR WeUUaiQ (CFIT) iV aQ accideQW iQ Zhich aQ aiUZRUWh\ aiUcUafW, XQdeU SilRW
cRQWURl, iV XQiQWeQWiRQall\ flRZQ iQWR Whe gURXQd, a PRXQWaiQ, RU aQ RbVWacle. CFIT accideQWV
ZeUe ideQWified aV a caXVe Rf 25% Rf USAF accideQWV. The PaiQ gRal Rf WhiV SURjecW iV WR
deVigQ a gURXQd cRlliViRQ aYRidaQce V\VWeP (GCAS) WhaW Zill ideQWif\ CFIT accideQWV befRUe
Whe\ RccXU. MaQ\ aUWicleV UegaUdiQg CFIT aQd GCAS V\VWePV highlighWed WhaW WheVe did QRW
aSSeaU iQ VPall aiUcUafW.  The GCAS VRfWZaUe ZaV flaVhed RQWR aQ AUdXiQR. TR ideQWif\ a
CFIT accideQW iV iPSeQdiQg Whe cRde XVeV AiUVSeed (kQRWV), alWiWXde, aQd SiWch. TheVe YalXeV
ZeUe VXSSlied b\ Whe acceleURPeWeU, WR deWeUPiQe aiUVSeed, Whe baURPeWeU/GPS WR deWeUPiQe
alWiWXde, aQd Whe g\URVcRSe, WR deWeUPiQe SiWch. The daWa SURdXced ZaV fed iQWR aQ algRUiWhP
WhaW calcXlaWed Whe WiPe befRUe cRlliViRQ ZiWh Whe gURXQd. If Whe WiPe e[ceeded a WhUeVhRld, Whe
cRde VRXQded aQ alaUP. IQ addiWiRQ, Whe cRde XVed PaS daWa WR deWeUPiQe Whe higheVW SRiQWV.
From that the code took a radius of highest points and compared it to the aircraft's altitude. If
the code identified that the aircraft's altitude conflicted with a high point, the pilot was told to
iQcUeaVe alWiWXde. AV SURRf Rf cRQceSW, Whe V\VWeP ZaV Slaced iQWR aQ eQclRVXUe WhaW caQ fiW iQ a
cRckSiW. The RXWcRPe iV WR SURYide a VPall, affRUdable V\VWeP WhaW Zill decUeaVe CFIT
accideQWV aQd caQ be UeWURfiWWed b\ SilRWV.

SWXdenW Name(V): M. BeaXdeWWe

AbVWracW:

237
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) C6  EE  A7
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TiWle: DeVigQ Rf a Fe3O4/BeQWRQiWe/GUaShiWe CRaWed PRl\XUeWhaQe SSRQge fRU EcRQRPical aQd
EcR-FUieQdl\ Oil SSill RecRYeU\

AQQXall\, a1.3 PilliRQ gallRQV Rf cUXde Ril VSill iQWR Whe RceaQ. TUadiWiRQal Ril cleaQXS
PeWhRdV aUe cRVWl\, QRQ-efficieQW, aQd eQYiURQPeQWall\ haUPfXl, highlighWiQg Whe Qeed fRU
ViPSle aQd effecWiYe PeaQV fRU Ril iQ ZaWeU UePediaWiRQ. BRWh beQWRQiWe (aQ iQe[SeQViYe cla\)
aQd PagQeWiWe (Fe3O4) haYe dePRQVWUaWed Ril-abVRUbiQg SURSeUWieV, ZiWh Whe laWWeU UePaiQiQg
PagQeWic fRU facile UeWUieYal Rf Ril SRllXWaQWV; hRZeYeU, QeiWheU haV beeQ aSSlied iQ aQ effecWiYe
Za\. IQ WhiV UeVeaUch, beQWRQiWe, Fe3O4, aQd gUaShiWe ZeUe ePbedded iQWR a SRl\XUeWhaQe
VSRQge, WR cUeaWe aQ Ril-iQ-ZaWeU UePediaWiRQ WRRl WhaW UePRYeV bRWh high leYelV
(iQVRlXble/YiVible) Ril cRQWaPiQaWiRQ iQ ZaWeU, aV Zell aV VRlXble, XQdeWecWable cRQWaPiQaQWV.
IQ XVe, Whe Fe3O4/BeQWRQiWe/GUaShiWe-CRaWed PRl\XUeWhaQe (FBG) VSRQge iV fiUVW Slaced aWRS
a ViPXlaWed, cRQWaPiQaWed VRlXWiRQ Rf flRaWiQg, iQVRlXble Ril (ZiWh a gaVRliQe PRdel
cRQWaPiQaQW). AfWeU 10-PiQXWeV, Whe VRaked FBG-VSRQge iV UePRYed aQd VTXee]ed fRU a100%
Ril UecRYeU\ (Yia PeaVXUe Rf Ril¶V lXPiQeVceQce aW 335QP (ZiWh a 235QP e[ciWaWiRQ). FRU a
4.8cP2 FBG-VSRQge, a1.7g/L-cP2 Rf Ril iV UePRYed fURP Whe ZaWeU, aQd UecRYeUed fRU iWV
RUigiQal, iQWeQded XVe. IQ ShaVe 2 Rf UePediaWiRQ, a VecRQd, QeZ FBG-VSRQge iV iQVeUWed iQWR
Whe QRZ VRlXble Ril-iQ-ZaWeU UeVRXUce. WiWhiQ 4 da\V Rf flRaWaWiRQ, 25.7 �g/cP2 Ril iV
UePRYed, aQd Whe ZaWeU iV fUee Rf Ril RU RWheU cRQWaPiQaQWV fURP Whe VSRQge-UePediaWiRQ
deYice. IQ ShaVe-2, a57% Rf Whe VRlXble h\dURcaUbRQV aUe UecRYeUed Yia a ViPilaU VTXee]iQg
PeWhRd. SEM aQal\VeV Rf Whe XVed FBG-VSRQgeV highlighW WheiU SURlRQged iQWegUiW\ aQd YeUif\
Whe SUeVeQce Rf Ril ZiWhiQ iWV acWiYe iQgUedieQWV.

SWXdenW Name(V): A. KiP

AbVWracW:

263
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: BXildiQg a MachiQe WR TeVW WheWheU CeUWaiQ Face MaVkV aUe PURWecWiYe RU NRW

IQ WhiV SURjecW, P\ deVigQ gRal ZaV WR bXild a PachiQe WhaW caQ WeVW facePaVkV aQd deWeUPiQe
hRZ effecWiYe Whe PaVk iV aW blRckiQg RXW SaUWicleV.  M\ deVigQ cRQViVWed Rf WZR PaiQ bR[eV,
one “laser box” to house the laser components, and one “testing box” to house the mask and
RWheU WeVWiQg cRPSRQeQWV.  TheVe WZR bR[eV ZeUe cRQQecWed Yia a fle[ible dXcW iQ RUdeU fRU Whe
laser to pass from the “laser box” and into the “testing box.”  The “laser box” contained a
532QP, 5PW gUeeQ laVeU WhaW SaVVed WhURXgh a PlaQR-cRQcaYe c\liQdUical leQV iQ RUdeU WR
convert it from a beam into a vertical “sheet” of light.  This “sheet” was then reflected through
the flexible duct and into the “testing box.”  A mask was set up parallel to the “sheet” of light
aQd a VSUa\ bRWWle ZaV Slaced behiQd iW.  WheQ Whe VSUa\ bRWWle ZaV SUeVVed aQd PiVW caPe RXW,
any particles that passed through the mask would pass through the “sheet” of light and be
recorded via the camera on the other side of the “testing box.”  The approximated number of
SaUWicleV WR SaVV WhURXgh each Rf Whe YaUieW\ Rf PaVkV UaQged fURP aQ aYeUage Rf 0 WR 150.  I
RbVeUYed WhaW Whe PaVkV ZiWh VRPe VRUW Rf filWeU aSSeaUed WR be Whe PRVW SURWecWiYe.  TheVe
UeVXlWV SURYed WhaW P\ PachiQe ZaV ZRUkiQg aQd WhaW PaVkV ZiWh filWeUV aUe PRUe effecWiYe aW
blRckiQg SaUWicleV.

SWXdenW Name(V): M. BaUbagallR

AbVWracW:

237
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: CUeaWiQg aQ AlgRUiWhP WhaW AXWRPaWicall\ ScRUeV TiVVXe IPageV Like a PaWhRlRgiVW

CaQceU iV Whe VecRQd leadiQg caXVe Rf deaWh glRball\. DeWecWiQg aQd WUeaWiQg caQceU eaUl\ RQ
caQ VaYe PaQ\ liYeV. PaWhRlRgiVWV haYe WR lRRk aW WiVVXe PicURaUUa\ (TMA) iPageV PaQXall\ WR
ideQWif\ WXPRUV, Zhich caQ be WiPe-cRQVXPiQg aQd iQcRQViVWeQW. E[iVWiQg algRUiWhPV WhaW
aXWRPaWicall\ deWecW WXPRUV haYe QRW achieYed Whe accXUac\ Rf a SaWhRlRgiVW VR faU, VR Whe\ aUe
QRW XVed Zidel\.

A PajRU challeQge iV WhaW TMA iPageV ZiWh diffeUeQW VhaSeV, Vi]eV, aQd lRcaWiRQV caQ haYe Whe
VaPe VcRUe. LeaUQiQg VWaiQiQg SaWWeUQV iQ TMA iPageV UeTXiUeV a hXge QXPbeU Rf iPageV,
Zhich aUe VeYeUel\ liPiWed dXe WR SUiYac\ cRQceUQV aQd UegXlaWiRQV. TMA iPageV fURP
diffeUeQW caQceU W\SeV haYe cRPPRQ chaUacWeUiVWicV WhaW cRXld SURYide YalXable iQfRUPaWiRQ,
bXW XViQg WheP diUecWl\ haUPV Whe accXUac\.

FRU Whe fiUVW WiPe, WUaQVfeU leaUQiQg ZaV XVed WR eQlaUge Whe WUaiQiQg VaPSle b\ e[WUacWiQg SUiRU
iQfRUPaWiRQ fURP WiVVXe iPageV Rf diffeUeQW caQceU W\SeV. The caQceU TMA iPageV ZeUe
VcRUed baVed RQ Whe VeYeUiW\ Rf WXPRUV. IPageV XVed iQ deYelRSiQg Whe algRUiWhP ZeUe WakeQ
fURP Whe SWaQfRUd TiVVXe MicURaUUa\ DaWabaVe. The accXUac\ ZaV calcXlaWed b\ cRPSaUiQg Whe
VcRUe giYeQ b\ Whe algRUiWhP WR WhaW Rf SaWhRlRgiVWV.

TUaQVfeU leaUQiQg haV Pade iW SRVVible fRU Whe algRUiWhP WR bUeak Whe cUiWical accXUac\ baUUieU.
PaWhRlRgiVWV had 75% accXUac\, Zhile Whe algRUiWhP achieYed 75.9% accXUac\. ThiV Zill allRZ
SaWhRlRgiVWV WR cRQfideQWl\ XVe aXWRPaWic algRUiWhPV WR aVViVW WheP iQ UecRgQi]iQg WXPRUV
cRQViVWeQWl\ ZiWh a higheU accXUac\ iQ Ueal WiPe.

SWXdenW Name(V): I. Yan

AbVWracW:

236
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: Meta Programming in JavaScript

M\ gRal ZaV WR UeVeaUch MeWa-PURgUaPPiQg aQd WU\ WR cUeaWe MeWa-PURgUaPV XViQg
Javascript. My research showed that a clean meta script, a program that generates code
without outside influence, wasn’t possible using Javascript. However, a non-isolated program
allowed for creating a script that was similar to meta-programming in Javascript. This
recreation is essentially a large JavaScript library. The first part of these functions are
dedicaWed WR If SURWRcRlV aQd AUUa\ SURWRcRlV, Zhich UXQ cRPSle[ if VWaWePeQWV, iQclXdiQg
QeVWed if VWaWePeQWV, iQ a ViQgle liQe. The AUUa\ PURWRcRlV SURYide fRU lRRSV WhaW caQ UXQ
WhURXgh aUUa\V aQd VWaWePeQWV WhaW caQ declaUe eQWiUe aUUa\V. The VecRQd SaUW Rf Whe MeWa
LibUaU\ aUe Whe PaWh-baVed fXQcWiRQV aQd Whe OPER cRQVWUXcWV. The PaWh-baVed fXQcWiRQV
allRZ fRU ViPSle RU cRPSle[ calcXlaWiRQV, SURceVViQg a Pa[iPXP Rf fRXU eTXaWiRQV aW a WiPe.
The\ iQclXde SUeZUiWWeQ fXQcWiRQV fRU cRPPRQ algRUiWhPV, VXch aV backgURXQd VcURlliQg. The
beVW SaUW Rf Whe PaWh-baVed fXQcWiRQV iV Whe OPER cRQVWUXcWV. TheVe cRQVWUXcWV aUe UaSidl\
SURceVVed algRUiWhPV WhaW XVe O, P, E, aQd R aV YaUiableV. OPER caQ SeUfRUP WhRXVaQdV Rf
RSeUaWiRQV ZiWh iQSXW. I ZURWe Whe OPER cRQVWUXcWV WR be XVed aV SaUaPeWeUV fRU Whe PaWh-
baVed fXQcWiRQV, cRPbiQiQg Whe SURceVViQg SRZeU WR e[SRQeQWiall\ iQcUeaVe Whe VSeed aQd
caSabiliWieV Rf Whe SURgUaP. While a WUXe, cleaQ MeWa-ScUiSW ZaV QRW SRVVible, Whe MeWa LibUaU\
allRZed fRU UeVWUXcWXUiQg Whe V\QWa[ Rf a SURgUaP RQ a PaVViYe leYel WR ZUiWe ViPSleU cRde WhaW
could do more things, the closest possible Javascript recreation of clean Meta Programming.

SWXdenW Name(V): J. Colangelo

AbVWracW:

258
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeYelRSPeQW Rf aQ aXWRQRPRXVl\ QaYigaWiQg URbRW caSable Rf cRQYeUViQg aQd VcaQQiQg
bRd\ WePSeUaWXUe WR helS VcUeeQ fRU COVID-19.

ThURXghRXW Whe COVID-19 SaQdePic, Whe PRVW cRPPRQ V\PSWRP diVSla\ed b\ SaWieQWV haV
beeQ a feYeU, leadiQg WR Whe XVe Rf WePSeUaWXUe VcaQQiQg aV a SUeePSWiYe PeaVXUe WR deWecW aQd
iVRlaWe SRWeQWial caUUieUV Rf Whe YiUXV. HXPaQ ePSlR\eeV ZiWh haQdheld WheUPRPeWeUV haYe
beeQ XVed WR fXlfill WhiV WaVk, hRZeYeU WhiV SXWV WheP aW UiVk aV Whe\ caQQRW be Sh\Vicall\
diVWaQced ZheQ WakiQg fRUehead WePSeUaWXUe UeadiQgV aQd Whe VeTXeQWial QaWXUe Rf WhiV PeWhRd
leadV WR gUeaW iQcRQYeQieQceV aQd iQefficieQc\. The SURSRVed VRlXWiRQ iV aQ aXWRQRPRXVl\
QaYigaWiQg URbRW caSable Rf cRQYeUViQg aQd VcaQQiQg SeRSle¶V WePSeUaWXUe WR deWecW feYeUV aQd
helS VcUeeQ fRU COVID-19. TR VaWiVf\ WhiV RbjecWiYe, Whe URbRW PXVW be able WR (1) QaYigaWe
aXWRQRPRXVl\, (2) deWecW aQd WUack SeRSle, aQd (3) geW iQdiYidXalV¶ WePSeUaWXUe UeadiQg aQd
cRQYeUVe ZiWh WheP if iW e[ceedV 38�C / 100.4�F. AQ aXWRQRPRXVl\ QaYigaWiQg PRbile URbRW iV
XVed ZiWh a PaQiSXlaWRU cRQWURlled XViQg a face WUackiQg algRUiWhP, aQd aQ eQd effecWRU
cRQViVWiQg Rf a WheUPal caPeUa, VPaUWShRQe, aQd chaWbRW. The gRal Rf WhiV SURjecW iV WR deYelRS
a fXQcWiRQiQg VRlXWiRQ WhaW SeUfRUPV Whe abRYe WaVkV. IQ addiWiRQ, WechQical challeQgeV
eQcRXQWeUed aQd WheiU eQgiQeeUiQg VRlXWiRQV Zill be SUeVeQWed, aQd UecRPPeQdaWiRQV Zill be
Pade fRU eQhaQcePeQWV WhaW cRXld be iQcRUSRUaWed ZheQ aSSURachiQg cRPPeUciali]aWiRQ.

SWXdenW Name(V): R. KiP

AbVWracW:

205
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: VISTA: AQ SPaUW IRT DeYice WR AleUW ClieQWV RegaUdiQg FUee]iQg PiSeV, High HeaWiQg
BillV, aQd HeaW SickQeVV/HeaWVWURke.

M\ SURdXcW, VISTA, iV aiPed aW VRlYiQg WhUee cUiWical SURblePV: fUee]iQg SiSeV, high heaWiQg
billV, aQd deaWh dXe WR heaWVWURke. The VISTA VeQVRU V\VWeP iV bXilW XViQg AUdXiQR aQd
AdafUXiW WechQRlRgieV. The V\VWeP SURYideV a daVhbRaUd WR cRQfigXUe Whe VeWWiQgV aQd VeQdV
PRbile We[W aleUWV WR XVeUV.

TR addUeVV Whe fUee]iQg SiSeV ViWXaWiRQ, I UeVeaUched aQd VaZ WhaW a WePSeUaWXUe UeadiQg Rf 55
degUeeV RU abRYe iV SUefeUable WR aYRid a SiSe bXUVW. UViQg WhiV iQfRUPaWiRQ, I decided WR aleUW
Whe XVeU if Whe WePSeUaWXUe dURSSed belRZ WhaW leYel; hRZeYeU, Whe XVeUV WhePVelYeV caQ
chaQge WhiV baVeliQe WePSeUaWXUe VeWWiQg belRZ Zhich Whe XVeU QeedV WR be aleUWed.

TR addUeVV heaW e[haXVWiRQ aQd heaWVWURke, I haYe WR calcXlaWe Whe heaW iQde[ YalXe Rf Whe
eQYiURQPeQW. HeaW iQde[ iV caXVed b\ a cRPbiQaWiRQ Rf Whe WePSeUaWXUe aQd hXPidiW\. I XVed
Whe RRWhfXV] UegUeVViRQ fRUPXla WR calcXlaWe Whe heaW iQde[ YalXe. The calcXlaWed YalXe caQ be
claVVified iQWR 4 cRQdiWiRQV (caXWiRQ, e[WUePe caXWiRQ, daQgeU, aQd e[WUePe daQgeU) baVed RQ
Whe VeYeUiW\. I aleUW Whe XVeU accRUdiQgl\.

TR WaUgeW high heaWiQg billV, Whe V\VWeP Qeeded a Za\ WR deWecW aiU leakV. ThiV led Pe WR cUeaWe
a VecRQdaU\ VeQVRU, ideQWical iQ haUdZaUe, Slaced QeaU ZiQdRZV, dRRUV, aQd YeQWV aURXQd Whe
hRPe. I alVR keSW a SUiPaU\ VeQVRU iQ Whe ceQWeU Rf Whe hRXVe. ThURXgh P\ WUialV, I VaZ WhaW a
diffeUeQce iQ 15 degUeeV ZaV iQdicaWiYe Rf aQ aiU leak aQd WhXV aleUWed P\ XVeU accRUdiQgl\.

SWXdenW Name(V): S. SUiQiYaVaQ

AbVWracW:

242
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: E[aPiQiQg Whe RelaWiRQVhiS BeWZeeQ LabRU CRVW aQd FiUP SWUaWeg\ ThURXgh Mi[ed
MeWhRdV CRQWeQW AQal\ViV RQ PaQel DaWa aQd SEC FiliQgV

WiWh a deViUe fRU gURZWh aQd lRQgeYiW\, cRUSRUaWiRQV haYe lRRked WR aQal\]e labRU cRVW, a
SURYeQ iQdicaWRU fRU caSiWal VXcceVV, WR UecRgQi]e Zhich cRPSRQeQWV Rf fiUPV eQVXUe Pa[iPal
UeYeQXe. IQWeUSUeWiQg VXch iQdicaWRUV helS Pake YiWal PaQageUial deciViRQV UegaUdiQg
SURdXcWiRQ cRVW adjXVWPeQW aQd ZRUkfRUce iQYeVWPeQW. IQ UeceQW \eaUV, iW haV beeQ
h\SRWheVi]ed WhaW fiUP VWUaWeg\ alVR iPSacWV cRUSRUaWe VXcceVV bXW cRXld QRW be eYalXaWed dXe
WR Whe daWa¶V TXaliWaWiYe QaWXUe. IQ WhiV VWXd\, I aQal\]ed labRU cRVW aQd iWV YaUiabiliW\ iQ UelaWiRQ
WR fiYe SURPiQeQW fiUP VWUaWegieV WhURXgh Whe cUeaWiRQ Rf a QRYel Pi[ed-PeWhRdV PeWhRdRlRg\
XViQg WRkeQi]aWiRQ aQd URRW-ZRUd ideQWificaWiRQ. I e[aPiQed a cURVV-VecWiRQal daWaVeW VSaQQiQg
RYeU 30 \eaUV ZiWh 3300 RbVeUYaWiRQV, SeUfRUPiQg cRQWeQW aQal\VeV RQ TXaliWaWiYe SEC 10-K
filiQgV aQd PXlWiYaUiaWe UegUeVViRQ aQal\VeV fRU TXaQWiWaWiYel\ e[WUacWed fUeTXeQcieV.
MXlWiYaUiable VWaWiVWical PRdelV ZeUe aQal\]ed Yia R aQd SPSS aQd RUgaQi]aWiRQal cRQWURl
YaUiableV, VXch aV caSiWal e[SeQdiWXUe, ZeUe VelecWed dXe WR WheiU high cRUUelaWiRQ ZiWh labRU
cRVW, acWiQg aV a Za\ WR aYRid PXlWicRlliQeaUiW\. ReVXlWV VhRZed WhaW iQQRYaWiRQ, hXPaQ
UeVRXUceV, aQd cRQVXPeU-fRcXVed VWUaWegieV had a VWURQg aVVRciaWiRQ ZiWh labRU cRVW Zhile
gURZWh, UeVWUXcWXUiQg, aQd hXPaQ UeVRXUceV VhaUed VWURQg cRUUelaWiRQV ZiWh labRU cRVW
YaUiabiliW\ (S<0.01). SXch UeVXlWV led WR cRQclXViRQV RQ Whe iPSlePeQWaWiRQ, adYaQWageV, aQd
dUaZbackV Rf each VWUaWeg\ aQd WheiU PagQiWXde Rf VigQificaQce iQ UelaWiRQ WR caSiWal VXcceVV.
FiUPV caQ XVe WhiV QRYel Pi[ed-PeWhRdV aSSURach WR dUaZ cRQclXViRQV aQd Pake cUiWical
RUgaQi]aWiRQal deciViRQV UefeUUiQg WR cRVW allRcaWiRQ aQd VWUaWeg\ ideQWificaWiRQ. FXWXUe VWXdieV
VhRXld iQclXde cRQWeQW aQal\ViV XViQg PXlWi-la\eUed aQal\Wical WechQiTXeV aQd big daWa.

SWXdenW Name(V): A. KabUa

AbVWracW:

258
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: NaWXUal FXQcWiRQ ReVWUicWiRQV, IdeQWiWieV, aQd PURSeUWieV WR DeWeUPiQe FiQiWe CaUdiQaliWieV
Rf SRlXWiRQV fRU Real-ValXed FXQcWiRQV PURjecWed RQWR NaWXUal SSace

The aVSecWV Rf Whe QaWXUal fXQcWiRQ QaW(f([)) aQd Whe QaWXUal VRlXWiRQV fXQcWiRQ QaWV(f([)),
Zhich iQYRlYeV a cRPSilaWiRQ Rf defiQiWiRQV, SURSeUWieV, UeVWUicWiRQV, ideQWiWieV, WheRUePV, aQd
UelaWiRQV aUe aQal\]ed aQd deYelRSed fRU Ueal-YalXed fXQcWiRQV aQd deWeUPiQiQg Whe QXPbeU Rf
QaWXUal VRlXWiRQV (c_k, f(c_k)) Rf geQeUal fXQcWiRQV VXch WhaW Whe SURSeUW\ c_k,f(c_k)∈N hRldV,
ZheUe Whe [-YalXeV aQd Whe \-YalXeV Rf Whe SRiQWV aUe bRWh QaWXUal. TheVe VRlXWiRQV aUe fRXQded
XSRQ Whe eTXaWiRQ ⌊f([)⌋-f([)=0 iQ Zhich Whe QaWXUal VRlXWiRQV WR WhiV eTXaWiRQ VaWiVf\ Whe
QaWXUal VRlXWiRQV fXQcWiRQ, aQd WhXV Whe QaWXUal fXQcWiRQ, Rf f([). The defiQiWiRQ Rf Whe QaWXUal
VRlXWiRQV fXQcWiRQ iV fRUPed iQ WeUPV Rf Whe QaWXUal fXQcWiRQ, aQd Whe UelaWiRQV beWZeeQ Whe
QaWXUal VRlXWiRQV fXQcWiRQV Rf diffeUeQW Ueal-YalXed fXQcWiRQV aUe deWeUPiQed iQ WeUPV Rf Whe
PaSSiQg aQd RUgaQi]aWiRQV Rf Whe VeWV iQclXdiQg XQiRQV, iQWeUVecWiRQV, aQd PRUShiVPV.

SWXdenW Name(V): P. ChiWiUala

AbVWracW:

155
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CRPSaUiQg AlgRUiWhPV WR SRlYe Whe E[acW CRYeU PURbleP ZiWh SXdRkX

The e[acW cRYeU SURbleP iV aQ NP-cRPSleWe SURbleP iQ cRPSXWeU VcieQce ZiWh SUacWical
aSSlicaWiRQV iQ cRRUdiQaWiQg VchedXleV. ThiV SURjecW cRPSaUed Whe efficieQc\ Rf C
iPSlePeQWaWiRQV Rf Whe backWUackiQg algRUiWhP WR VRlYe SXdRkX, a VSecial caVe Rf Whe e[acW
cRYeU SURbleP. Each SURgUaP VWRUed QRW RQl\ Whe bRaUd bXW alVR a 9[9[9 aUUa\ cRQWaiQiQg
Zhich digiWV ZeUe SRVVible fRU each cell. ThiV allRZed Whe SURgUaP WR backWUack if a cell had
]eUR SRVVible digiWV UePaiQiQg, RU WR iPPediaWel\ fill iQ cellV ZiWh e[acWl\ RQe digiW UePaiQiQg.
ThUee backWUackiQg YaUiaWiRQV ZeUe cRPSaUed. The fiUVW ZaV Whe QaiYe aSSURach, VWRUiQg RQl\
Whe abRYe aUUa\V. The VecRQd YaUiaWiRQ alVR VWRUed hRZ PaQ\ digiWV UePaiQed SRVVible fRU each
cell, XSdaWiQg Whe cRXQW aV QeceVVaU\. The WhiUd YaUiaWiRQ VWRUed, iQ addiWiRQ WR Whe abRYe, a
doubly linked list of all possible digits for each cell, implementing Knuth's Dancing Links
algRUiWhP. Each YaUiaWiRQ haV faVWeU aV\PSWRWic behaYiRU WhaQ Whe SUeYiRXV bXW alVR UeTXiUeV
PRUe RSeUaWiRQV SeU iQdiYidXal acWiRQ, VXch aV eliPiQaWiQg a digiW. Each YaUiaWiRQ ZaV
implemented in two ways: single-threaded and multi-threaded, the latter using the POSIX
ThUeadV (SWhUeadV) libUaU\, fRU a WRWal Rf Vi[ SURgUaPV. Of Whe WhUee YaUiaWiRQV, Whe QaiYe
aSSURach ZaV Whe VlRZeVW, aQd DaQciQg LiQkV ZaV Whe faVWeVW. The PXlWi-WhUeaded SURgUaPV
UaQ aSSUR[iPaWel\ 20 WiPeV PRUe VlRZl\ WhaQ WheiU ViQgle-WhUeaded cRXQWeUSaUWV (1.49 YV 33.1
PV SeU SX]]le RQ aYeUage), likel\ becaXVe Whe RYeUhead Rf cUeaWiQg aQd WeUPiQaWiQg WhUeadV
RXWZeighed Whe beQefiWV Rf UXQQiQg aQ alUead\-efficieQW SURgUaP RQ fRXU cRUeV YV RQe.

SWXdenW Name(V): A. PRXUkaYRRV

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeVigQ Rf a WeaUable aQd SWUeWchable H\bUid SXSeUcaSaciWRU BiRfXel Cell fRU CUeaWiRQ
aQd VWRUage Rf EQeUg\ Yia SZeaW

TheUe iV a gURZiQg aQd cRQVWaQW Qeed fRU iPPediaWel\ acceVVible eQeUg\ WhaW iV cRQYeQieQW,
eQYiURQPeQWall\ fUieQdl\, aQd VXVWaiQable. WeaUable WechQRlRg\ haV gaiQed PXch iQWeUeVW aV a
VRlXWiRQ WR SURYide cRQYeQieQW aQd SRUWable eQeUg\, ZiWh Whe PRVW UeceQW deYelRSPeQWV
VXggeVWiQg WheiU deVigQ aV a biRfXel cell (BFC) WhaW iV SRZeUed b\ Whe lacWaWe-iRQ Rf hXPaQ
VZeaW. HRZeYeU, e[iVWiQg ZeaUable BFCV haYe \eW WR SURYide Pa[iPXP VWUeWchabiliW\, eQeUg\
SURdXcWiRQ, aQd PRVW iPSRUWaQWl\, eQeUg\ VWRUage fRU SeUiRdV ZheUe Whe ZeaUeU iV QRW
SeUVSiUiQg. IQ WhiV UeVeaUch, aQ elaVWic-ZeaUable ZaV cRQVWUXcWed WhaW cRQWaiQV aQ eQeUg\-
efficieQW, lacWaWe-SRZeUed BFC, aV Zell aV a VXSeUcaSaciWRU (SC), addUeVViQg iVVXeV Rf eQeUg\
VWRUage. The QeZ BFC ZaV deVigQed ZiWh VWUeWchable iQk dURS-caVW la\eUV Rf SEBS, Ag, aQd
COOH-CNTV. The SC aUchiWecWXUe iQclXded VWUeWchable SEBS, ZiWh a MQO2-CNT/COOH-
CNT/PEDOT:PSS iQk. The 4[6cP VWUeWchable BFC ZaV eYalXaWed XViQg 0-20PM lacWaWe
VRlXWiRQV, SURdXciQg a liQeaU YRlWage UeVSRQVe XS WR 0.433V.  EYalXaWiRQ Rf Whe SRZeU deQViW\
chaUacWeUiVWicV XViQg 20PM lacWaWe highlighW Pa[iPXP efficieQc\ aW 0.29V/21A,
cRUUeVSRQdiQg WR a6000�W, RU 250 �W/cP2 fRU Whe deYice. While cRPSaUable WR SUeYiRXV
ZeaUable BFCV, Whe QeZ deVigQ SRVVeVVeV 15% PRUe elaVWiciW\ fRU Whe VaPe RXWSXW. The
WaQdeP SC ZaV chaUged fRU 600Vec ZiWh ViPXlaWed 20PM BFC RXWSXW, aQd Whe diVchaUge
PeaVXUed aW 50XA. SC diVchaUge RccXUUed RYeU 1350Vec fURP EiQiWial Rf 0.430V, Zhich iV
350Vec lRQgeU WhaQ SUeYiRXV PRdelV, aQd a57% PRUe efficieQW alRQg Whe diVchaUge. DXUiQg
SURlRQged XVe, Whe BFC aQd SC elecWURdeV ZeUe fRXQd WR be dXUable, highlighWiQg Whe deYice¶V
efficac\ fRU lRQg-WeUP XVe.

SWXdenW Name(V): M. MiQicheWWi

AbVWracW:

262
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: RRbRWic PaQcUeaWRdXRdeQecWRP\ (PD) YV. OSeQ PD: A MeWa-aQal\ViV-dUiYeQ AlgRUiWhP WR
EQhaQce SXUgical DeciViRQ MakiQg

The Centers for Medicare & Medicaid Services estimates that health care expenditures will
accRXQW fRU 19.7% Rf Whe GDP b\ 2028; WheUefRUe, Pedical UeVRXUceV PXVW be SUXdeQWl\
PaQaged. BeVideV Whe $3000-6000 diffeUeQce beWZeeQ URbRWic aQd RSeQ VXUgeU\, SaVW VWXdieV
haYe VhRZQ Whe iQfeUiRUiW\ Rf URbRWic SaQcUeaWicRdXRdeQecWRP\ (PD) aV cRPSaUed WR RSeQ PD.
HRZeYeU, giYeQ Whe UaUiW\ Rf RSeUable SaQcUeaWic WXPRUV, a VWXd\ ZiWh aQ adeTXaWe VaPSle Vi]e
aQd a VXfficieQW aVVeVVPeQW Rf biaV/heWeURgeQeiW\ UePaiQV XQSeUfRUPed. TR accRPSliVh WhiV, a
PeWa-aQal\ViV ZaV cRQdXcWed. The SUeVeQW VWXd\ VeekV WR fXlfill WZR RbjecWiYeV: (1) WR
deWeUPiQe if Whe efficac\ aQd feaVibiliW\ Rf URbRWic PD aUe cRPSaUable WR WhRVe Rf RSeQ PD, aQd
if VR, (2) WR SURYide VXUgeRQV aQd SaWieQWV ZiWh a daWa-dUiYeQ algRUiWhP WR faciliWaWe Whe
VelecWiRQ Rf RSWiPal PD aSSURach iQ a cliQical VeWWiQg.

FiYe daWabaVeV ZeUe V\VWePaWicall\ VeaUched fRU VWXdieV. TZeQW\-fRXU VWXdieV WRWaliQg 12,579
SaWieQWV ZeUe iQclXded iQ Whe fiQal TXaQWiWaWiYe aQal\ViV. Si[ SUiPaU\ eQdSRiQWV aQd fRXU
VecRQdaU\ eQdSRiQWV ZeUe VelecWed. The MaQWel-HaeQV]el-CRchUaQe RddV UaWiR aQd Whe IQYeUVe
VaUiaQce ZeighWed aYeUage fRU caWegRUical aQd cRQWiQXRXV YaUiableV, UeVSecWiYel\, ZeUe
XWili]ed. ThiV PeWa-aQal\ViV cRQclXded WhaW URbRWic PD iV aW leaVW cRPSaUable WR iWV RSeQ
cRXQWeUSaUW: FiYe SUiPaU\ eQdSRiQWV faYRUed URbRWic PD aQd RQe faYRUed RSeQ PD. The VecRQd
cRQclXViRQ cRPeV iQ Whe fRUP Rf aQ algRUiWhP WhaW RffeUV iQVighW iQWR Whe faYRUable PD
aSSURach RQ a caVe-b\-caVe baViV. TheVe fiQdiQgV Zill iPSURYe SRVWRSeUaWiYe TXaliWieV Rf life
fRU SaWieQWV XQdeUgRiQg PDV aQd ideQWif\ ViWXaWiRQV iQ Zhich e[SeQViYe URbRWic eTXiSPeQW iV
XQQeceVVaU\.

SWXdenW Name(V): E. Zhang

AbVWracW:

256
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: E[RVkeleWRQ HaQd BaVed RQ MMG SigQalV fRU PaUWiall\ PaUal\]ed PaWieQWV

The haQd iV RQe Rf Whe PRVW XVed SaUWV iQ dail\ life; hRZeYeU, QeUYe daPage, diabeWeV, aQd
VWURkeV caQ all caXVe SaUWial SaUal\ViV WR Whe haQd. CXUUeQW WheUaSieV iQclXde SURdXcWV VXch aV
Whe HaQd Rf HRSe, a URbRWic aUP WhaW aiP fRU UecRYeU\ WhURXgh NeUR-UehabiliWaWiRQ; iW PRYe Whe
haQd Uel\iQg RQ elecWURP\RgUaSh\ (EMG) VigQalV deWecW RQ Whe aUP. ThiV VRlXWiRQ, hRZeYeU,
UeTXiUeV a VSecific VeWWiQg aQd cRVW iPPeQVel\; eYeQ VR, WheUe aUe SaWieQWV ZhR dRQ¶W UecRYeU.
The aiP Rf WhiV SURjecW iV fRU WheVe SaWieQWV WR XVe WheiU haQdV iQ dail\ liYeV WhURXgh aQ
e[RVkeleWRQ Zhich PRYeV Whe haQd WhURXgh RXWVide fRUce. ThiV SaSeU SURSRVe a ViQgle la\eU
NeXUal NeWZRUk Zhich RXWSXW Whe acWiRQ fURP aQ aQal\ViV Rf iQSXW MechaQRP\RgUaP (MMG)
VigQalV. MXVcleV ePiW a lRZ fUeTXeQc\ Rf YibUaWiRQV ZheQ XVed, aQd WUaQVdXceUV deWecW WhiV
fUeTXeQc\ Zhich iV WheQ UefeUUed WR aV MMG VigQalV. CRPSaUed WR EMG, iW¶V eaV\ WR aWWach,
aQd cRXld be deWecWed ZiWhRXW diUecW VkiQ cRQWacW, PakiQg iW PRUe cRQYeQieQW fRU aW-hRPe
XVage. OQ WhUee Rf Whe PaiQ aUP PXVcleV, WheUe Zill be Vi[ chaQQelV; diffeUeQW fUeTXeQcieV
cRllecWed WhURXgh WheVe chaQQelV Zill WheQ be VegPeQWed aQd RYeUlaSSed. The NeXUal NeWZRUk
Zill WheQ aQal\]e Whe daWa aQd RXWSXW Whe VeW acWiRQ. UViQg WhiV e[RVkeleWRQ, SaWieQWV ZiWh
SaUWial SaUal\ViV cRXld XVe WheiU haQd iQ dail\ life, UedXciQg Whe bXUdeQ RQ WheiU faPilieV aQd
haYiQg a liYeV clRVeU WR QRUPal.

SWXdenW Name(V): S. LX

AbVWracW:

232
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: The ElecWURchePical O[idaWiRQ Rf MeWhaQe iQ a FXel Cell UWili]iQg CaUbRQ SeTXeVWUaWiRQ

WiWh caUbRQ ePiVViRQV Rf RYeU 36 billiRQ WRQV SeU \eaU, Whe cliPaWe chaQge cUiViV iV e[SecWed WR
iQcUeaVe iQ VeYeUiW\ RYeU Whe cRPiQg decadeV.  MeWhaQe, aQ e[WUePel\ SRWeQW QaWXUal gaV, iV
ePiWWed iQWR Whe aWPRVSheUe iQ laUgeU TXaQWiWieV each \eaU.  While iQdXVWUieV RfWeQ flaUe WhiV
PeWhaQe WR R[idi]e iW iQWR caUbRQ diR[ide (a PXch leVV SRWeQW gaV), WheVe ePiVViRQV aUe VWill
haUPfXl WR Whe eQYiURQPeQW.  TR aPeliRUaWe WhiV iVVXe, WhiV SURjecW aiPV WR deYiVe a fXel cell
WhaW Zill cRQYeUW R[idi]ed PeWhaQe (CO2) iQWR QRQ-SRllXWiQg caUbRQ SURdXcWV VXch aV bakiQg
VRda (NaHCO3).  SiPXlaWiRQV ZeUe UXQ XViQg COMSOL Y5.5 (PRdeliQg VRfWZaUe) WR
deWeUPiQe RSWiPal cRQdiWiRQV.  The RSWiPal iQleW SUeVVXUe aQd NaCl iQleW cRQceQWUaWiRQV WhaW
UedXced Whe RYeUall ePiVViRQ Rf CO2 aQd PaiQWaiQed chaUge QeXWUaliW\ iQ Whe fXel cell ZeUe
fRXQd WR be 7000 Pa aQd 2 PRl/P3, UeVSecWiYel\.  TheVe iPSRUWaQW cRQdiWiRQV ideQWified heUeiQ
caQ be XVed b\ fXWXUe VcieQWiVWV WR RSWiPi]e a caUbRQ VeTXeVWUaWiRQ fXel cell WhaW Zill eliPiQaWe
caUbRQ ePiVViRQV aQd geQeUaWe addiWiRQal SRZeU fURP Whe PeWhaQe R[idaWiRQ SURceVV.  ThiV
fXel cell Zill becRPe Zidel\ iPSlePeQWed WhURXghRXW Whe ZRUld.  ThiV Zill iQ WXUQ
VigQificaQWl\ PiWigaWe cliPaWe chaQge, a SUeVViQg iVVXe WhaW RXU ZRUld cXUUeQWl\ faceV.

SWXdenW Name(V): S. HilleQPe\eU

AbVWracW:

197
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: UViQg BiQaU\ SWaU S\VWePV WR DeWecW UQVeeQ MaWWeU.

NeaUl\ fRXU-fifWhV Rf all RbVeUYable lighW cRPeV fURP WZR VWaUV Zhich RUbiW each RWheU iQ a SaiU.
TheVe biQaU\ VWaU V\VWePV aUe QRW RQl\ iPSRUWaQW WR XQdeUVWaQdiQg Whe RbVeUYable XQiYeUVe, bXW
hRZ life RQ EaUWh fXQcWiRQV. CalcXlaWiQg Whe PaVVeV Rf WheVe VWaUV iV eVVeQWial WR gaiQ QRW RQl\
Whe Vi]e Rf WheVe V\VWePV, bXW hRZ Whe\ diffeUeQWiaWe. DiffeUeQceV aUe ke\ facWRUV VXch aV
PaUalla[, a diVSlacePeQW RU diffeUeQce iQ Whe aSSaUeQW SRViWiRQ Rf aQ RbjecW YieZed alRQg WZR
diffeUeQW liQeV Rf VighW, aQd iV PeaVXUed b\ Whe aQgle RU VePi-aQgle Rf iQcliQaWiRQ beWZeeQ
WhRVe WZR liQeV. PaUalla[ cRiQcideV ZiWh PaUalla[ eUURU, Zhich cRXld be PechaQical, RU, Zhich
cRXld be Whe UeVXlW Rf RXWVide PaWWeU. The SIMBAD, Gaia, aQd Si[Wh OUbiW CaWalRgV aUe all
eVVeQWial WR UeVeaUch, XViQg WheVe daWabaVeV iQfRUPaWiRQ VXch aV Whe SeUiRd Rf WiPe Whe VWaUV
Wake WR RUbiW, Whe VWaU QaPe, VePi-PajRU a[iV Rf URWaWiRQ, aQd fiQall\, XViQg eTXaWiRQV WR fiQd Whe
PaVV VXP aQd Whe diffeUeQce Rf Whe PaVVeV, Whe PaVV Rf Whe biQaU\ VWaU V\VWeP. UViQg Whe
SIMBAD aQd Gaia daWabaVeV, diffeUeQW PaUalla[ eUURUV ZeUe diVcRYeUed iQ biQaU\ VWaU V\VWePV
Rf Whe VaPe, RU QeaUl\ ideQWical PaVVeV. ThiV ZRXld hiQW aW QRW RQl\ a chaQce Rf PechaQical
eUURU, bXW aQ RXWVide fRUce acWiQg aV aQ iQflXeQce RQ WhiV PeaVXUePeQW. TUXe daWa cRllecWiRQ iV
SlaQQed WR begiQ ZiWhiQ Whe fRllRZiQg ZeekV, aURXQd Whe daWe Rf MaUch 20, 2021.

SWXdenW Name(V): B. HRlPeV

AbVWracW:

235
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Wildlife RecRgQiWiRQ fURP CaPeUa TUaS DaWa XViQg CRPSXWeU ViViRQ AlgRUiWhPV

CaPeUa WUaS iV a cRPPRQ PeWhRd WR caSWXUe Zild aQiPalV RQ filP. IW haV beeQ Zidel\ XVed iQ
Zildlife cRQVeUYaWiRQ fRU decadeV. WiWh iQcUeaViQgl\ aYailable YiViRQ daWa fURP caPeUa WUaSV,
iW becRPeV SURhibiWiYel\ cRVWl\ WR PaQXall\ e[WUacW XVefXl iQfRUPaWiRQ fURP WheVe daWa.
LeYeUagiQg UeceQW adYaQceV iQ PachiQe leaUQiQg, I adRSWed aQd fiQe-WXQed a SRSXlaU
convolutional neural network (CNN) architecture called YOLOv3 to automate knowledge
extraction from the camera trap data. Specifically, I trained the YOLOv3 model on
Zooniverse’s public large-scale camera trap dataset, which contains wildlife species
iQfRUPaWiRQ bXW lackV Whe bRXQdiQg bR[ iQfRUPaWiRQ. IQ RUdeU WR helS Whe PRdel highlighW
aQiPalV iQ Whe iPageV, I PaQXall\ labeled WhRXVaQdV Rf caPeUa WUaS ShRWRV Rf Zildlife like
UhiQRV, liRQV, aQd iPSalaV XViQg a YiVXal RbjecW WaggiQg WRRl WR SUeSaUe fRU Whe VXSeUYiVed
leaUQiQg. AV a UeVXlW, Whe deeS leaUQiQg PRdel fiQe-WXQed RQ WheVe labeled WUaiQiQg daWa aUe able
WR deWecW aQd UecRgQi]e PRUe Zildlife VSecieV ZiWh high accXUac\ aQd cRQfideQce YalXe
cRPSaUed WR Whe SUe-WUaiQed PRdel. MeaQZhile, cRPSaUed WR Whe e[iVWiQg ZRUk b\
NRURX]]adeh eW al. (2018) aQd Willi eW al. (2019), P\ PRdel fXUWheU SURYideV bRXQdiQg bR[eV
ZiWh SUedicWed labelV WhaW caQ faciliWaWe Whe Zildlife ideQWificaWiRQ aQd UecRgQiWiRQ. IQ WhiV Za\,
Ze caQ fXUWheU UedXce Whe hXPaQ effRUW fRU VcieQWiVWV aQd ]RRlRgiVWV WR aQal\]e caPeUa WUaS
daWa aQd SRVVibl\ iPSURYe Whe iQWelligeQW XQdeUVWaQdiQg abRXW Zildlife aW lRZeU cRVWV. FXUWheU
ZRUk Rf WhiV SURjecW Pa\ iQclXde Ueal-WiPe Zildlife deWecWiRQ iQ caPeUa WUaS YideRV aQd Whe
deVigQ Rf ZebViWeV RU PRbile aSSV.

SWXdenW Name(V): Y. Dai

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeYelRSiQg TeWheUleVV MRWiRQ TUackiQg Rf WaQdeUiQg IQVecWV ZiWh aQ OPQi-diUecWiRQal
SeUYRVSheUe RRbRW

ThiV SURjecW iV Whe deYelRSPeQW Rf a VeUYRVSheUe URbRW caSable Rf WUeadPill-VW\le RSeUaWiRQ aQd
WeWheUleVV PRWiRQ WUackiQg. WaQdeUiQg iQVecWV aUe PRdel RUgaQiVPV fRU UeVeaUchiQg PRWiRQ SaWWeUQV aQd
hRZ Whe\ aUe affecWed b\ ceUWaiQ geQeWic facWRUV. HRZeYeU, cRQYeQWiRQal PeWhRdV Rf PRWiRQ WUackiQg,
VXch aV WeWheUV RU PaUkeUV, iQWeUfeUe ZiWh iQVecWV¶ QaWXUal behaYiRU, \ieldiQg iQaccXUaWe UeVXlWV. AQ
RPQi-diUecWiRQal VSheUe, RU VeUYRVSheUe, caQ URWaWe iQ aQ\ diUecWiRQ aURXQd aQ\ a[iV, VXch aV ZiWh
“Hamster ball” robots. A servosphere could be used as a treadmill for an insect, counteracting and
UecRUdiQg iWV PRYePeQWV.

The SURcedXUe fRllRZV WhUee VecWiRQV: deVigQiQg aQd cRQVWUXcWiQg a VeUYRVSheUe URbRW XViQg VeUYR-
powered omni-wheels, deriving theoretical methods of servosphere operation, i.e., an inverse-Jacobian
WUaQVfRUPaWiRQ PaWUi[, aQd iPSlePeQWiQg RSeUaWiRQ iQWR Whe URbRW XViQg P\WhRQ-baVed PRWiRQ WUackiQg
aQd cRPSXWeU YiViRQ.

The VeUYRVSheUe URbRW ZaV eYalXaWed baVed RQ WZR cUiWeUia: cRQViVWeQc\ Rf RSeUaWiRQ aV a WUeadPill, aQd
SaWhiQg eUURU. CRQViVWeQc\ iV Whe fUeTXeQc\ Rf VXcceVVfXll\ PRYiQg Whe VilhRXeWWe fURP aQ aUbiWUaU\
SRViWiRQ WR Whe VSheUe¶V ceQWeU, aQd SaWhiQg eUURU iV Whe diYeUgeQce Rf Whe VilhRXeWWe¶V PRWiRQ fURP Whe
ideal SaWh, PeaVXUed aV Whe WUajecWRU\¶V VWaQdaUd deYiaWiRQ. The UeVXlWV ZeUe SURPiViQg, ZiWh 100%
cRQViVWeQc\ aQd aQ aYeUage eUURU Rf 0.484cP acURVV all aQgXlaU SRViWiRQV.

IQ WhiV SURjecW, a VeUYRVSheUe URbRW ZaV VXcceVVfXll\ cRQVWUXcWed aQd RSeUaWed b\ iPSlePeQWiQg
WheRUeWical PRdelV, aQd Whe YiabiliW\ Rf Whe VeUYRVSheUe URbRW aV a PRWiRQ WUackiQg V\VWeP ZaV
dePRQVWUaWed. IW caQ be XVed iQ UeVeaUch ZiWh geQeWicall\ ediWed iQVecWV WR iVRlaWe Whe effecWV ceUWaiQ
geQeV haYe RQ PRWiRQ behaYiRU.

SWXdenW Name(V): N. Lee

AbVWracW:

254
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: UViQg SiO2 SSUa\ WR RedXce MicURSlaVWicV DiVVRlYed IQWR Whe OceaQV

The SXUSRVe Rf P\ SURjecW ZaV WR aVVeVV ZheWheU SiO2 iQ a liTXid VSUa\ fRUP cRXld be XVed WR
SUeYeQW Whe VSUead Rf MicURSlaVWicV. SiO2 iV aQ XlWUah\dURShRbic VXbVWaQce, PeaQiQg iW cRXld
WheRUeWicall\ VlRZ Whe diVVRlXWiRQ SURceVV RQ aQ RbjecW cRaWed ZiWh iW. MicURSlaVWicV cRPe iQ
WZR fRUPV: PUiPaU\ aQd SecRQdaU\, each RQe caQ diVUXSW Whe fRRd chaiQ aQd XlWiPaWel\ haUP
hXPaQV. PUiPaU\ PicURSlaVWicV aUe VSeciall\ deVigQed WR cRPe iQ VPall Vi]eV, Whe\ aUe PRVWl\
XVed iQ WRRWhSaVWe aQd cRVPeWic SURdXcWV. SecRQdaU\ MicURSlaVWicV aUe a PXch biggeU
SURbleP, WheVe aUe Whe diVVRlYed UePQaQWV Rf laUgeU SlaVWic SURdXcWV aQd aUe PXch PRUe
cRPPRQ. TR WU\ aQd cRPbaW WhiV PRUe ZideVSUead cRQWaPiQaWiRQ I WeVWed Whe efficieQc\ Rf
SiO2 VSUa\ RQ ZaWeU bRWWleV. PlaVWic ZaWeU bRWWleV aUe RQe Rf Whe PRVW cRPPRQ SRllXWaQWV ZiWh
481.6 billiRQ beiQg XVed iQ 2018 alRQe. M\ aiP ZaV WR cUeaWe a la\eU Rf cRaWiQg WhaW PighW
VlRZ dRZQ Whe diVVRlXWiRQ SURceVV, VlRZliQg Whe VSUead Rf MicUR SlaVWicV. M\ e[SeUiPeQW ZaV
cRQdXcWed b\ cRaWiQg WhUee ZaWeU bRWWleV iQ SiO2 aQd SlaciQg each RQe iQ a Vealed glaVV
cRQWaiQeU, ZiWh RQe ZaWeU bRWWle beiQg VeW ZiWhRXW aQ\ VSUa\ aV a cRQWURl. Each Zeek fRU 5
ZeekV I PeaVXUed Whe SSP, WR iQdicaWe Whe QXPbeU Rf PicUR SlaVWicV added WR Whe ZaWeU. ThiV
ZaV aiPed WR SaYe Whe Za\ fRU PRUe UeVeaUch iQ SeUfecWiQg Whe VSUa\ iWVelf. I SlaQ WR UefiQe WhiV
idea aQd XVe iW aV a lRQg WeUP VRlXWiRQ WR PicURSlaVWic SRllXWiRQ.

SWXdenW Name(V): L. SRXWhaP

AbVWracW:

244
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeYelRSPeQW Rf a NRYel ClaVVificaWiRQ MRdel WR DeWeUPiQe VegeWaWiRQ HabiWabiliW\ Rf
E[RSlaQeW AWPRVSheUeV Via RaQdRP FRUeVW MachiQe LeaUQiQg AlgRUiWhPV.௙

BaVed RQ a 2013 NASA UeSRUW WheUe aUe a11 billiRQ SRWeQWial e[RSlaQeWV SUeVeQW iQ Whe Milk\
Wa\ Gala[\ Rf WheVe, a4,000 e[RSlaQeWV haYe beeQ cRQfiUPed.   TR fXUWheU eYalXaWe e[RSlaQeW
caQdidaWeV, daWa PXVW fiUVW be filWeUed aQd VRUWed. MachiQe leaUQiQg algRUiWhPV caQ VWUeaPliQe
WhiV SURceVViQg WiPe b\ SURYidiQg defiQiWiYe iQVighW iQWR Zhich e[RSlaQeWV UeTXiUe
SUiRUiWi]aWiRQ fRU fXUWheU iQYeVWigaWiRQ. A QRYel aSSlicaWiRQ Rf a UaQdRP fRUeVW algRUiWhP ZaV
XVed fRU Whe aQal\ViV Rf e[RSlaQeW WUaQViW VSecWURVcRS\ WR deWeUPiQe Whe habiWabiliW\ fRU a giYeQ
e[RSlaQeW¶V aWPRVSheUe. The daWa VeW XVed cRQViVWed Rf 20,206 WUaQViW VSecWURVcRS\ SRiQWV,
3,143 ZeUe cRllecWed fURP Whe NaVa E[RSlaQeW AUchiYe; Whe UePaiQiQg 17,063 SRiQWV ZeUe
geQeUaWed XViQg NaVa¶V PlaQeWaU\ SSecWUXP GeQeUaWRU. PeUfRUPaQce aQal\WicV daWa SURYided
Whe PRdel ZiWh PUeciViRQ, Recall, AccXUac\, aQd F-1 ScRUeV fRU 0 aQd 1 HabiWabiliW\ UaWiQg aV
0.68, 0.97, 0.82, 0.93, 0.74, aQd 0.95 UeVSecWiYel\ ZiWh aQ accXUac\ Rf 0.91. The PRdel¶V
abiliW\ WR SUedicW HabiWabiliW\ YalXeV Rf 1 ZiWh SeUfRUPaQce VcRUeV all abRYe 0.9 iQdicaWeV WhaW
Whe PRdel iV VXcceVVfXl. LiPiWed biaV iQ Whe PRdel¶V SUedicWiYe caSaciW\ Rf iQhRVSiWable YalXeV
ZaV deWecWed, aV iQdicaWed b\ VXb 0.9 VcRUeV. ThURXgh laUgeU daWa VeW YalXe iQSXW, iW iV e[SecWed
WhaW WhiV biaV Zill be eliPiQaWed.  ThiV QRYel PachiQe leaUQiQg PRdel caQ be XVed WR iQcUeaVe
Whe efficieQc\ aW Zhich e[RSlaQeW daWa iV aQal\]ed aQd iQWeUSUeWed, aVViVWiQg iQ Whe
SUiRUiWi]aWiRQ Rf celeVWial bRdieV Zhich PeUiW fXUWheU iQYeVWigaWiRQ.

SWXdenW Name(V): J. Gottlieb

AbVWracW:

231
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: SeQWiPeQW AQal\ViV RQ TZiWWeU DaWa RegaUdiQg Whe 2020-21 GeRUgia SeQaWe RXQRff
ElecWiRQ

IQ Whe age Rf VRcial Pedia, RSiQiRQV caQ be VhaUed eaVil\ aQd TXickl\. TheUe aUe PaQ\
SlaWfRUPV RQ Zhich XVeUV caQ SRVW highl\ biaVed aQd SRliWical PeVVageV, PRVW Rf Zhich diVSla\
a SRViWiYe RU QegaWiYe aWWiWXde WRZaUdV a caQdidaWe. TZiWWeU iV a gRldPiQe fRU VXch PeVVageV,
aQd iWV API (ASSlicaWiRQ PURgUaPPiQg IQWeUface) aQd Whe TZeeS\ libUaU\ allRZ XVeUV WR
e[WUacW Whe PeVVageV. TR geW acceVV WR Whe API, I had WR cUeaWe aQd RbWaiQ aSSURYal fRU a
TZiWWeU deYelRSeU accRXQW. TheQ, I had WR Pake aQ aSS iQ Whe API iQ RUdeU WR UeceiYe a VeW Rf
ke\V, Zhich PXVW be cRQcealed fRU accRXQW VecXUiW\. WiWh WhRVe ke\V aQd Whe TZeeS\ libUaU\,
Whe WZeeWV caQ be e[WUacWed aQd VaYed aV We[W iQ a SaQdaV daWafUaPe alRQgVide Whe WiPeVWaPS Rf
Whe WZeeW. ThiV We[W haV WR be SUe-SURceVVed, PeaQiQg WhaW ZRUdV WhaW aUe QeXWUal Zill be
UePRYed aQd added WR Whe daWafUaPe. RaZ WZeeWV cRQWaiQiQg UedXQdaQW iQfRUPaWiRQ aUe
diVRUgaQi]ed. PUe-SURceVViQg Zill helS RYeUcRPe WhRVe iVVXeV. AfWeU SUe-SURceVViQg, Whe WZeeWV
caQ be aQal\]ed fRU VeQWiPeQW b\ XViQg Whe Te[WBlRb libUaU\ aQd VaYiQg Whe SRlaUiW\ iQ Whe
daWafUaPe. WiWh Whe SRlaUiW\ VaYed, Whe daWa caQ be aYeUaged. WheQ 50% Rf Whe YRWeV ZeUe
cRXQWed, PeUdXe¶V aYeUage SRlaUiW\ ZaV 0.113, aQd OVVRff¶V aYeUage SRlaUiW\ ZaV 0.135. AfWeU
90% Rf Whe YRWeV had beeQ cRXQWed, PeUdXe¶V aYeUage ZaV 0.092 aQd OVVRff¶V aYeUage ZaV
0.197. M\ cRde SUedicWed WhaW OVVRff ZRXld ZiQ becaXVe Rf hiV higheU aYeUage.

SWXdenW Name(V): S. Jonnalagadda

AbVWracW:

244
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: AUWificial TXUf VS GUaVV FieldV

TheUe aUe PaQ\ debaWeV RYeU Zhich W\Se Rf field iV Whe beWWeU chRice WR be XVed fRU VSRUWV.
TheUe aUe PaQ\ facWRUV WhaW haYe WR be accRXQWed fRU VXch aV cRVWV, beQefiWV, diVadYaQWageV,
etc, of each field. However, one of the main things that have to be considered is an athlete's
RYeUall SeUfRUPaQce RQ Whe field. The gRal Rf P\ SURjecW iV WR deWeUPiQe Zhich field iV beWWeU
ecRQRPicall\ aQd SeUfRUPaQce ZiVe. I cRQdXcWed aQ e[SeUiPeQW ZiWh 3 VWXdeQWV RQ bRWh
aUWificial WXUf aQd gUaVV fieldV. The fiUVW fiWQeVV WeVW ZaV laddeUV. Each VWXdeQW had WR UXQ Zhile
SXWWiQg 2 feeW iQ WhURXgh each laddeU aQd WheQ UXQ WR a cRQe 8.3 feeW aZa\ fURP Whe laddeU aQd
WheQ back. The PeaQ Rf Whe WiPe (VecRQdV) Rf all Whe VWXdeQWV RQ Whe gUaVV field ZaV 18.3. OQ
Whe RWheU haQd RQ Whe aUWificial WXUf field Whe PeaQ Rf all Whe VWXdeQWV WiPeV iQ VecRQdV ZaV
16.98. FRU Whe Qe[W WeVW iW ZaV VhXWWleV. FRU WhiV Whe VWXdeQWV had WR UXQ WR a cRQe lRcaWed 8.3
feeW aZa\, back WR Whe RUigiQal cRQe, a cRQe Slaced 16.6 feeW aZa\, aQd WheQ back agaiQ. The
PeaQ WiPe RQ Whe gUaVV field ZaV 14.1 VecRQdV. OQ Whe RWheU haQd Whe PeaQ WiPe fRU Whe
aUWificial WXUf field ZaV 13.7. TheVe UeVXlWV cleaUl\ VhRZ WhaW alWhRXgh Whe iPSURYePeQWV ZeUe
QRW dUaVWic, aUWificial WXUf fieldV iPSURYe aQ aWhleWe¶V SeUfRUPaQce.

SWXdenW Name(V): J. Peralta

AbVWracW:

234
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CRPSaUiVRQ Rf ChePical E[SRVXUe fURP Face MaVk MaWeUialV BefRUe aQd AfWeU WaVhiQg
TUeaWPeQWV

Face PaVkV VlRZ Whe VSUead Rf COVID-19, bXW VRPe PaWeUialV Pa\ be XQVafe dXe WR chePical
e[SRVXUe fURP ha]aUdRXV SaUWicleV, iQclXdiQg d\eV, SRl\c\clicaURPaWic h\dURcaUbRQV (PAHV),
aQd ShWhalaWeV. The SXUSRVe ZaV WR deWeUPiQe Whe e[SRVXUe Rf Vi[WeeQ WR[ic chePicalV iQ PaVk
PaWeUialV aQd Whe effecW Rf ZaVhiQg WUeaWPeQWV RQ e[SRVXUe fURP fabUicV. IW ZaV h\SRWheVi]ed
WhaW e[SRVXUe ZRXld diffeU beWZeeQ PaWeUialV±ZiWh Whe higheVW e[SRVXUe iQ XQZaVhed deQiP±
aQd decUeaVe ZiWh iQcUeaVed ZaVheV becaXVe iQdigR d\e caQ leach RXW Rf deQiP, aQd ZaVhiQg
ZRXld likel\ UedXce Whe QXPbeU Rf SaUWicleV WhaW cRXld be bUeaWhed iQ. FRXUWeeQ PaWeUialV ZeUe
Slaced iQ VeSaUaWe aiUWighW glaVV cRQWaiQeUV ZiWh a SRl\diPeWh\lVilR[aQe VRUbeQW baU WR abVRUb
chePicalV fRU 24 hRXUV. The fabUicV ZeUe WheQ ZaVhed WhUice ZiWh cRld ZaWeU aW 21.0�C iQ a
SRUWable ZaVhiQg PachiQe, dUied, aQd Slaced iQ cRQWaiQeUV. The SRl\eVWeUV ZeUe ZaVhed, dUied,
aQd Slaced iQ cRQWaiQeUV WhUee PRUe WiPeV. ThiV SURceVV ZaV UeSeaWed ZiWh hRW ZaWeU aW 55.0�C.
The XQZaVhed N95 PaVk UeVXlWed iQ Whe higheVW WRWal e[SRVXUe. Of all PaWeUialV aQd ZaVhiQg
WUeaWPeQWV, XQZaVhed Ued SRl\eVWeU ZaV higheVW iQ PAHV, Zhile N95 aQd VXUgical PaVkV ZeUe
higheVW iQ ShWhalaWeV. TUeQdV VhRZ decUeaVed e[SRVXUe afWeU Whe WhiUd ZaVh aQd iQcUeaVed
e[SRVXUe afWeU Whe Vi[Wh ZaVh fRU bRWh hRW aQd cRld WUeaWPeQWV. The h\SRWheVeV ZeUe SaUWiall\
VXSSRUWed ViQce e[SRVXUeV diffeUed beWZeeQ PaWeUialV aQd decUeaVed afWeU WhUee ZaVheV. TheVe
UeVXlWV caQ be XVed WR iPSURYe cXUUeQW PaVk aQd ZaVhiQg WUeaWPeQW UecRPPeQdaWiRQV b\
accRXQWiQg fRU chePical e[SRVXUe fURP PaVk PaWeUialV iQ addiWiRQ WR SURWecWiRQ agaiQVW
COVID-19.

SWXdenW Name(V): A. SX

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CRPSaUiQg Whe EfficieQc\ Rf AXWRQRPRXV aQd RegXlaU VehicleV WiWh NeZ ReTXeVWV

AXWRQRPRXV YehicleV Zill becRPe SUeYaleQW aPRQg Whe SXblic ZiWhiQ a feZ \eaUV, aidiQg iQ
Whe UedXcWiRQ Rf WUaffic WhURXgh cRPPXQicaWiRQ beWZeeQ YehicleV. HRZeYeU, SURSeUl\ SlaQQiQg
Whe URXWeV Rf WheVe YehicleV aQd WeVWiQg WheiU efficieQc\ haV beeQ UeceQWl\ VXbjecWed WR UeVeaUch.
ThiV e[SeUiPeQW cRPSaUeV Whe efficieQc\ Rf aXWRQRPRXV aQd UegXlaU YehicleV ZiWh Whe
aSSeaUaQce Rf QeZ UeTXeVWV ZiWh WRWal WiPe WUaYeled aV Whe PeaVXUe. UViQg P\WhRQ, a cRPSXWeU
PRdel UecRUdV Whe WRWal WiPe a UegXlaU aQd aXWRQRPRXV Yehicle QeedV WR Sick XS eYeU\ lRcaWiRQ
aQd fXlfill QeZ UeTXeVWV. The aXWRQRPRXV Yehicle caQ chaQge iWV URXWe ZiWh Whe aSSeaUaQce Rf
Whe QeZ UeTXeVWV Zhile Whe UegXlaU Yehicle PXVW Pake a VecRQd WUiS. AQ 8[8 gUid iV XVed fRU
ViPSliciW\. ThiV e[SeUiPeQW cRPSaUiQg Whe efficieQc\ Rf aXWRQRPRXV caUV aQd e[SlRUiQg Whe
SRWeQWial Rf UeURXWiQg caQ iQVSiUe VcieQWiVWV WR SXUVXe Whe deYelRSPeQW Rf a VPaUWeU caU. The
UeVXlWV Zill helS Whe SXblic XQdeUVWaQd Whe SRWeQWial iQcUeaVe iQ Whe efficieQc\ Rf aXWRQRPRXV
YehicleV.

SWXdenW Name(V): D. LXR

AbVWracW:

158
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: SH LeYelV OQ DiffeUeQW T\SeV Of BeYeUageV௙

 BeYeUage Vi]eV haYe beeQ iQcUeaViQg ViQce Whe \eaU 1955 aQd ZiWh WhRVe, Whe\ cRQWaiQ lRWV Rf
VXUgeU\ cRPSRQeQWV iQ Whe dUiQk.  If Whe dUiQk iV WRR acidic iW caQ caXVe deQWal SURblePV aQd
lead XS WR healWh SURblePV aV Zell. The SXUSRVe Rf WhiV e[SeUiPeQW iV WR WeVW if VXgaU affecWV Whe
acidiW\ RU alkaliQiW\ Rf a beYeUage. TR deWeUPiQe hRZ acidic aQd hRZ baVic a beYeUage iV; iW iV
beVW WR XVe a SH iQdicaWRU VWUiS. Each beYeUage ZaV SXW iQ diffeUeQW cXSV aQd labeled ZiWh a
black VhaUSie Zhich W\Se Rf beYeUage iW cRQWaiQed.  The UeVXlWV Rf Whe e[SeUiPeQW VhRZ WhaW Whe
PRVW acidic beYeUage ZaV VRda (GiQgeU ale) ZiWh a SH Rf 2 aQd SQaSSle (SH 2). BRWh
beYeUageV cRQWaiQ beWZeeQ 32 WR 24 gUaPV Rf VXgaU. The PRVW baVic beYeUage ZaV GiQgeU RRRW
Wea ZiWh a SH Rf 7.

SWXdenW Name(V): N. ValeQcia

AbVWracW:

143
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) CH  CH  CH

ProjecW
NXmber
6084

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

PS



TiWle: Ha]el, aQ aXWRPaWed PRRd eQhaQceU, alaUP clRck, aQd VafeW\ PRQiWRU.

Ha]el ZaV cUeaWed fRU SeRSle ZhR liYe VRliWaU\ liYeV WR cRPbaW KRdRkXVhi, faWal accideQWV WhaW
haSSeQ ZheQ QR RQe iV aURXQd WR helS, Zhile helSiQg WR PaiQWaiQ WheiU PeQWal healWh. ThiV iV
dRQe b\ cUeaWiQg a VafeW\ PRQiWRU WhaW aXWRPaWicall\ deWecWV Whe XVeU¶V SUeVeQce aQd cRllecWV
daWa Rf WheiU cXUUeQW PRRd WhaW iV QRW RQl\ XVed WR aQal\]e WheiU PeQWal healWh bXW alVR WR
iPSURYe WheiU PRRd b\ diffXViQg Whe PRVW adeTXaWe aURPa.

DeVigQed aV a diffXVeU, Ha]el hRldV fiYe ZaWeU WaQkV fRU each aURPa. AfWeU UeVeaUchiQg Whe
XQiTXe fXQcWiRQV Rf aURPaV, fiYe ZeUe chRVeQ fURP Whe PRVW Uela[iQg LaYeQdeU, RRVePaU\,
LePRQ, BaVil, WR Whe PRVW UefUeVhiQg PeSSeUPiQW. TR cUeaWe a XVeU-fUieQdl\ UI, Wag-baVed WaURW
caUdV ZeUe added, deVigQed WR YiVXali]e cRPSle[ ePRWiRQV. WheQeYeU a caUd iV Wagged, Ha]el
aXWRPaWicall\ gaWheUV RWheU PRRd-iQflXeQWial daWa VXch aV diVcRPfRUW iQde[ aQd ZeaWheU. Ha]el
WheQ calcXlaWeV WheP WR diffXVe Whe cRUUeVSRQdiQg aURPa iQdicaWed ZiWh a VSecific LED cRlRU
ZheQ Whe XVeU iV deWecWed ZiWh aQ IR diVWaQce VeQVRU. The VeQVRU iV alVR XVed aV a VafeW\
PRQiWRU, Zhich, if QRW fRXQd iQ 72 hRXUV RU if a dUaVWic PRRd VZiQg iV deWecWed, VeQdV aQ aleUW
ZiWh Whe XVeU¶V QaPe, age, aQd lRcaWiRQ WR Whe UegiVWeUed ePail. TR iPSURYe XVeU¶V VleeS
SaWWeUQV, aQ alaUP V\VWeP iV VeW b\ Whe LCD clRck ZiWh a da\ aQd QighW alaUP each diffXViQg
SeSSeUPiQW aQd laYeQdeU ZiWh Whe VRXQdV Rf QaWXUe. Ha]el Zill Qeed PRUe deYelRSPeQW WR
becRPe PRUe SeUVRQali]ed b\ beWWeU aQal\]iQg PeQWal SaWWeUQV Rf Whe XVeU.

SWXdenW Name(V): J. Park

AbVWracW:

253
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Generalized Correction of Spatially and X-Z Correlated Errors through Adaptive

MiQiPXP-WeighW PeUfecW MaWchiQg TRSRlRgical AlgRUiWhPV௙

TRSRlRgical TXaQWXP eUURU cRUUecWiRQ XVeV Whe WRSRlRg\ Rf VXUfaceV like Whe SlaQe RU WRUXV WR
cRUUecW TXaQWXP eUURUV, helSiQg TXaQWXP cRPSXWiQg WR be VXcceVVfXl. HRZeYeU, WRSRlRgical
TXaQWXP eUURU cRUUecWiRQ aVVXPeV WhaW eUURUV RccXU iQdeSeQdeQWl\, ZheUeaV Ueal eUURUV aUe
often correlated. This project considers both spatial and X-Z correlation. The error model uses
fi[ed-leQgWh UaQdRP ZalkV Rf eUURUV, SURYidiQg Whe VSaWial cRUUelaWiRQ. AlVR, chaiQV aUe Pade
up entirely of either Pauli X, Y, or Z errors, each with independent fixed probabilities. This
forces the decoder to consider X-Z correlation. The decoder is a variation of the minimum-
ZeighW SeUfecW PaWchiQg (MWPM) algRUiWhP. IQVWead Rf Whe ZeighW Rf aQ edge beiQg Whe
Wa[icab diVWaQce, iW iV defiQed XViQg a cRPbiQaWiRQ Rf fXQcWiRQV RQ diVWaQce aQd chaiQ
V\QdURPe RYeUlaS. The diVWaQce fXQcWiRQ cRPbiQeV PRdelV Rf Whe fi[ed leQgWh Rf Whe Zalk aQd
SaUWiWiRQV Rf Whe Zalk iQWR VWaiUcaVe-VhaSed chaiQV. The RYeUlaS fXQcWiRQ SeakV aW ]eUR aQd
complete overlap to account for Y chains. The structural changes to the algorithm reduce
eUURUV b\ >90% ZheQ cRPSaUed WR Whe eUURU PRdel aQd algRUiWhP fURP Whe iQiWial UeVeaUch.
The QeZ decRdeU accRXQWV fRU a YaUieW\ Rf SaUaPeWeUV VR WhaW eUURUV aUe PRUe UealiVWic,
iQclXdiQg eUURU W\Se diVWUibXWiRQ aQd Whe SURbabiliW\ WhaW Whe W\Se Rf Zalk aligQV ZiWh
V\QdURPeV. IQdeSeQdeQW Rf WheVe SaUaPeWeUV, WhiV UeYiVed algRUiWhP SURYideV aW leaVW a 30%
UedXcWiRQ iQ eUURUV aV cRPSaUed WR Whe WUadiWiRQal MWPM algRUiWhP. ThiV VhRZV WhiV
algRUiWhP caQ VXcceVVfXll\ adaSW WR WheVe UaQdRP Zalk eUURUV aQd iPSURYe TXaQWXP
cRPSXWaWiRQV.

SWXdenW Name(V): S. FlRUiQ

AbVWracW:

254
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The HaW aQd Whe MRXVe: A PUacWical HaQdV-FUee MeWhRd WR CRQWURl a PeUVRQal CRPSXWeU

DXe WR WheiU XQiTXe challeQgeV, PaQ\ TXadUiSlegicV e[SeUieQce difficXlWieV ZheQ SeUfRUPiQg
eYeU\da\ WaVkV, like XViQg Whe cRPSXWeU.  ThiV head PRXVe ZaV deVigQed WR allRZ XVeUV acceVV
WR fXll fXQcWiRQaliW\ Rf a PC PRXVe ZiWhRXW QeediQg WR XVe WheiU haQdV.  The deYice ZaV
SURgUaPPed XViQg Whe C++ SURgUaPPiQg laQgXage, aQd iW XWili]ed YaUiRXV AUdXiQRV aV Zell aV
BlXeWRRWh aQd YRice cRQWURl feaWXUeV.  IQ RUdeU WR deWeUPiQe Whe SeUfRUPaQce aQd fXQcWiRQaliW\
Rf Whe headPRXVe, e[SeUiPeQWV ZeUe cRQdXcWed WR PeaVXUe baWWeU\ life, YRice cRQWURl
UeliabiliW\ aQd Whe degUee Rf head WilW UeTXiUed WR PRYe Whe cXUVRU acURVV Whe cRPSXWeU VcUeeQ.
The YRice cRQWURl PRdXle ZaV fRXQd WR be 94% Ueliable, aQd Whe UeTXiUed degUee Rf head WilW
fRU fXll VcUeeQ deflecWiRQ ZaV aURXQd 10�.  AlWhRXgh Whe baWWeU\ life ZaV RQl\ 42 PiQXWeV, Whe
deYice¶V RYeUall SeUfRUPaQce ZaV VWill YeU\ gRRd.  IQ beiQg able WR SURYide XVeUV ZiWh
cRPSleWe cRQWURl Rf a cRPSXWeU PRXVe Zhile VWill SUeVeQWiQg PiQiPal eUURUV, Whe headPRXVe
dePRQVWUaWed iWV abiliW\ WR caUU\ RXW Whe fXQcWiRQV fRU Zhich iW ZaV deVigQed.  IQ Whe fXWXUe,
RWheU feaWXUeV cRXld be added WR Whe deYice, iQclXdiQg Whe UecRgQiWiRQ aQd iPSlePeQWaWiRQ Rf
key words and phrases, such as “today’s news,” which could be carried out using the Arduino
ke\bRaUd.h libUaU\.  AddiWiRQall\, Whe deYice¶V SRZeU VRXUce cRXld be chaQged WR a 6 YRlW
baWWeU\, aV RSSRVed WR a 9 YRlW baWWeU\, WR PiQiPi]e Whe UiVk Rf RYeUheaWiQg aQd leVVeQ Whe
ZeighW Rf Whe headPRXVe.  UVe Rf BlXeWRRWh LRZ EQeUg\ (BLE) cRXld alVR e[WeQd baWWeU\ life.

SWXdenW Name(V): P. NRe

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: UWili]iQg ElecWURPagQeWic PXlVe GeQeUaWiRQ WR DiVUXSW Whe ElecWURQ TUaQVSRUW ChaiQ aV a
NRYel TechQiTXe WR diVUXSW HaUPfXl Algal BlRRPV௙

ThiV SURjecW ZaV deYelRSed ZiWh Whe SURSRViWiRQ WhaW IW ZaV SRVVible WR VWXd\ Whe effecWV Rf
cRQWiQXed elecWURPagQeWic SXlVeV RQ Whe lifeVSaQ RQ algae.  ThiV SURSRVal iV a QRYel PeWhRd WR
PiWigaWe haUPfXl algal blRRPV iQ Whe RceaQ.  CXUUeQWl\ WheUe aUe liPiWed SURWRcRlV WR PiWigaWe
haUPfXl algal blRRPV RQce Whe\ VSaZQ iQ Whe RceaQ, leadiQg WR SRWeQWial h\SR[ic cRQdiWiRQV WR
Whe VXUURXQdiQg ecRV\VWePV. ElecWURPagQeWic SXlVeV ZeUe deePed aV Whe WRSic Rf iQWeUeVW WR
PiWigaWe WheVe blRRPV ZheUe a  elecWURPagQeWic field ZRUkV WR RYeUflRZ Whe algae¶V elecWURQ
WUaQVSRUW chaiQV UeVXlWiQg iQ a higheU eQeUg\ e[eUWiRQ WR SXUge Whe elecWURQV WheQ caQ be
SURdXced, effecWiYel\ killiQg Whe SlaQW afWeU SURlRQged e[SRVXUe. AfWeU e[WUaSRlaWiQg WhiV
UeVeaUch fURP diffeUeQW VRXUceV, e[SeUiPeQWaWiRQ begaQ b\ RXWfiWWiQg a 10-gallRQ WaQk ZheUe
Whe PRdel RUgaQiVP SSiUXliQa PajRU ZeUe giYeQ 4 ZeekV WR gURZ XQdiVWXUbed, PiQiPal
agiWaWiRQV WR Whe WaQk ZeUe Whe UeiQWURdXcWiRQ Rf ZaWeU, WR RffVeW eYaSRUaWiYe ZaWeU lRVV, aQd
VWiUUiQg WR UedXce SSiUXliQa clXPSiQg WRgeWheU. AfWeU 4 ZeekV, a Velf-cRQVWUXcWed
elecWURPagQeWic SXlVe geQeUaWRU ZaV iQWURdXced iQWR Whe WaQk. ThiV e[SeUiPeQWaWiRQ caQ
gUeaWl\ helS RceaQic cRPPXQiWieV aQd ecRV\VWePV b\ VWRSSiQg WRR PaQ\ WR[iQV WhaW haUPfXl
algal blRRPV e[cUeWe fURP geWWiQg iQgUaiQed iQWR Whe eQYiURQPeQW aQd iQhibiWiQg SlaQW, PaUiQe,
aQd hXPaQ life fURP iQWeUacWiQg ZiWh WhaW aUea.

SWXdenW Name(V): S. VRlc\

AbVWracW:

210
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: IQflXeQce Rf PagQeWic field RQ Whe YiVcRViW\ Rf flXidV dRSed ZiWh cRQdXcWiQg aQd QRQ-
cRQdXcWiQg SaUWicXlaWeV

ThiV SURjecW e[SlRUeV Whe iQflXeQce Rf VWaWic PagQeWic fieldV RQ Whe YiVcRViW\ Rf diVWilled ZaWeU
dRSed ZiWh cRQdXcWiQg aQd QRQ-cRQdXcWiQg SaUWicleV (SaUaPagQeWic iRQV fURP KCl, NaCl, aQd
MgCl2, aQd fUee UadicalV fURP VWaUch, ZhRVe PagQeWic VXVceSWibiliW\ ZRXld iQcUeaVe XQdeU Whe
presence of static magnetic fields  (J. Wronka, 1948)). Using a vertical falling ball viscometer,
Whe WiPe Rf deVceQW WhURXgh VecWiRQV Rf Whe flXid iQ a WXbe iV PeaVXUed. A chaQge iQ Whe WiPe
iQdicaWeV a chaQge iQ flXid dUag aQd WheUefRUe, YiVcRViW\. A WUaQVYeUVe PagQeWic field iV aSSlied
WR Whe flXid XViQg SeUPaQeQW PagQeWV ZiWh Pa[iPXP field iQWeQViW\ XS WR 80PT. A TXaliWaWiYe
iQcUePeQW iQ YiVcRViW\ b\ Whe aSSlicaWiRQ Rf fieldV iV dePRQVWUaWed b\ Whe daWa, eYideQced b\
Whe chaQgeV iQ deVceQW WiPe. CRQWUadicWRU\ UeVXlWV ZeUe VXggeVWed b\ VRPe behaYiRUV
RbVeUYed, aV iQ PRUe WUialV Whe Zake Rf Whe ball¶V SaWh becRPeV WXUbXleQW XQdeU Whe iQflXeQce
Rf Whe PagQeWic field, iQdicaWiQg a decUeaVe iQ flXid YiVcRViW\ becaXVe Whe PRUe fUeTXeQW
WXUbXleQce iQdicaWeV a higheU Re\QRldV QXPbeU aQd a VPalleU YiVcRViW\. The PechaQiVP fRU
VWaUch VRlXWiRQ WR iQcUeaVe iWV YiVcRViW\ iV likel\ WhaW Whe fUee UadicalV liQe XS ZiWh Whe PagQeWic
field liQeV, SURdXciQg PRlecXlaU chaiQV ViPilaU WR Whe feUURPagQeWic SaUWicle chaiQV fRUPed iQ
Whe PagQeWRUheRlRgical flXidV. The PechaQiVP fRU Whe iRQic VRlXWiRQV¶ iQcUeaVe iQ YiVcRViW\
cannot be explained by this project, but a paper by J. Lielmezs, H. Aleman et al. suggests that
iW cRXld be Whe VSiQ-e[chaQge PechaQiVP UelaWed WR Whe SURWRQ WUaQVYeUVe Uela[aWiRQ WiPe.

SWXdenW Name(V): S. GX

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: SpaceX; Friend or Foe?

Space X’s new operation, Starlink, has been approved to launch 12,000 satellites into low
eaUWh RUbiW, ZiWh SlaQV Rf aQ addiWiRQal 30,000. WiWh XQSUecedeQWed QXPbeUV like WhiV, Whe
cRQceUQ Rf Whe KeVVleU S\QdURPe, Whe eYeQW iQ Zhich Whe cRlliViRQ Rf VSace jXQk RU debUiV
cUeaWeV addiWiRQal debUiV, aQd iQeYiWabl\ a chaiQ UeacWiRQ Rf cRlliViRQV, aUiVeV. The SWaUliQk
VaWelliWeV haYe a cXUUeQW failXUe UaWe Rf 2.5%, Zhich UeiQfRUceV WhiV cRQceUQ. If Whe cRUSRUaWiRQ
cRQWiQXeV WR e[SaQd WhiV RSeUaWiRQ, WheQ Whe VaWelliWe failXUe UaWe ZRXld cUeaWe eQRXgh VSace
jXQk WR iQcUeaVe Whe SURbabiliW\ Rf Whe KeVVleU S\QdURPe. ThiV e[SeUiPeQW XVed Whe TXaQWiWieV
Rf VaWelliWe laXQcheV iQ Whe SaVW \eaUV aQd e[WUaSRlaWed WheP WR SUedicW Whe QXPbeUV iQ fXWXUe
\eaUV WR cRPe. ThiV ZaV dRQe WZice, RQce e[clXdiQg Whe SWaUliQk RSeUaWiRQ iQ Whe SUedicWiRQ
aQd aQRWheU iQclXded iW. IW ZaV iPSlied WhaW Whe RSeUaWiRQ ZRXld be cRQdXcWed RQ Whe SURSRVed
Vcale Rf 42,000 WRWal VaWelliWeV. The VaWelliWe failXUe UaWe ZaV aSSlied WR Whe UeVXlWV WR TXaQWif\
Whe failXUe UaWe¶V iPSacW. ThiV iQdicaWed WhaW 1050 iQacWiYe VaWelliWeV ZRXld be aPaVVed b\ Whe
WiPe Whe SWaUliQk RSeUaWiRQ cRQclXded. ThiV figXUe iV 10% Rf Whe cXUUeQW QXPbeU Rf iQacWiYe
VaWelliWeV iQ RUbiW. AlWhRXgh Whe SURbabiliW\ Rf Whe KeVVleU S\QdURPe caQQRW be TXaQWified, Whe
VigQificaQW iQcUeaVe iQ iQacWiYe VaWelliWeV ZRXld UaWiRQall\ Pake aQ eYeQW like Whe KeVVleU
S\QdURPe PRUe SURbable.

SWXdenW Name(V): G. GRglieWWiQR

AbVWracW:

223
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CRPSaUiVRQ Rf MachiQe LeaUQiQg MRdelV fRU ShRUW-TeUP FRUecaVWiQg Rf SRlaU PRZeU
GeQeUaWiRQ OXWSXW: A CaVe SWXd\

The LRRPiV Chaffee SchRRl¶V VRlaU field iV Whe laUgeVW VRlaU SRZeU SlaQW aPRQg aQ\ K-12
VchRRl iQ CRQQecWicXW, bXilW iQ laWe 2019. Like all VRlaU fieldV, iWV SRZeU geQeUaWiRQ iV highl\
YaUiable aQd deSeQdeQW RQ e[WeUQal facWRUV VXch aV ZeaWheU. FRU VXch ShRWRYRlWaic SRZeU
VRXUceV, Ueliable aQd VXcceVVfXl iQWegUaWiRQ iQWR Whe laUgeU SRZeU gUid V\VWeP deSeQdV XSRQ
kQRZledge aQd SUedicWiRQ Rf fXWXUe SRZeU RXWSXW. The aSSlicaWiRQ Rf PachiQe leaUQiQg PRdelV
fRU VRlaU SRZeU RXWSXW fRUecaVWiQg haV WhXV becRPe SRSXlaU iQ UeVeaUch aQd liWeUaWXUe,
UeSlaciQg SaVW aSSURacheV baVed RQ VWaWiVWical RU Sh\Vical PRdelV. ThiV SURjecW aiPV WR
deWeUPiQe Whe feaVibiliW\ aQd SeUfRUPaQce Rf aSSl\iQg WhUee PachiQe leaUQiQg algRUiWhPV,
VXSSRUW YecWRU PachiQeV; UaQdRP fRUeVWV; aQd k-QeaUeVW QeighbRUV, fRU VhRUW WeUP VRlaU SRZeU
RXWSXW fRUecaVWiQg, WhURXgh leYeUagiQg Whe Uich daWa geQeUaWed b\ LRRPiV¶ VRlaU aUUa\ iQ Whe
fiUVW cRPSUeheQViYe VWXd\ Rf WhaW daWa. AfWeU a SUeliPiQaU\ daWa e[SlRUaWiRQ ShaVe, daWa iV
SUeSURceVVed fRU eliPiQaWiRQ Rf eUURU YalXeV aQd QRUPali]aWiRQ. H\SeUSaUaPeWeU WXQiQg iV
cRQdXcWed WR iPSURYe PRdel SeUfRUPaQce. OQl\ iQ ViWX daWa iV XVed, aQd fiQdiQgV iQdicaWe WhaW
Whe WUaiQiQg Rf Whe WhUee PRdelV RQ Whe liPiWed VeW Rf daWa feaWXUeV haV SURPiViQg XWiliW\ iQ
SRZeU SUedicWiRQ, ZiWh a VigQificaQW iPSURYePeQW RYeU a baVeliQe SeUViVWeQce PeWhRd fRU
hRXUl\ SUedicWiRQ aQd beVW SeUfRUPaQce b\ VXSSRUW YecWRU PachiQeV. IQ Whe fXWXUe, effRUWV WR
e[WeQd WhiV UeVeaUch iQclXde addiQg lRcal ZeaWheU daWa aQd eVWabliVhiQg a daWa PRQiWRUiQg
SlaWfRUP fRU Whe VWXdeQW bRd\ aW LRRPiV Chaffee fRU edXcaWiRQ aQd SURPRWiRQ Rf VRlaU eQeUg\.

SWXdenW Name(V): D. Yuan

AbVWracW:

247
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The CRUe Rf NeSWXQe: DiVcRYeU\ Rf Whe FiUVW SXb-NeSWXQe PlaQeW ZiWh a SWUiSSed
EQYelRSe

AQ e[ciWiQg diVcRYeU\ iQ e[RSlaQeW dePRgUaShicV haV UeYealed aQ aVWRQiVhiQg QXPbeU Rf
SlaQeWV ZiWhiQ Whe 1.0±3.9 EaUWh Uadii (R ⊕) range. These “intermediary” planets fall within
WZR gURXSV: VPalleU-UadiXV (a1.3R ⊕ ) SlaQeWV, called VXSeU-EaUWhV, aQd laUgeU-UadiXV SlaQeWV
(a2.4 R ⊕) , called VXb-NeSWXQeV. SXUSUiViQgl\, feZ e[RSlaQeWV Rf a2R ⊕ ZeUe deWecWed
beWZeeQ WheVe WZR gURXSV. IW iV h\SRWheVi]ed WhaW SlaQeWV ZiWh a2R⊕ aUe eQYelRSed iQ fiQe
gaVeRXV eQYelRSeV WhaW diVViSaWe RU accXPXlaWe, leadiQg WR WZR diVWiQcW gURXSV Rf e[RSlaQeWV.
B\ aQal\]iQg K2 lighWcXUYe daWa aQd DhaUPa PlaQeW SXUYe\ Uadial YelRciW\ daWa XViQg bRWh Whe
WUaQViW PeWhRd aQd Uadial YelRciW\ (RV) PeWhRd, WhiV VWXd\ diVcRYeUed e[RSlaQeW HD 73344b,
Whe fiUVW VXb-NeSWXQe SlaQeW ZiWh a VWUiSSed eQYelRSe. M\ UeVeaUch iQdeSeQdeQWl\ cRQfiUPed
Whe e[iVWeQce Rf Whe e[RSlaQeW HD 73344b aQd deWeUPiQed Whe VWellaU URWaWiRQal SeUiRd WR be
8.8 da\V XViQg aQ aXWR-cRUUelaWiRQ PeWhRd aQd a SeUiRdRgUaP. The SURSeUWieV Rf HD 73344b
ZeUe fXUWheU aQal\]ed WR SURYide iQVighW iQWR iWV aWPRVSheUe aQd cRPSRViWiRQ. M\ fiQdiQgV
iQdicaWe WhaW HD 73344b haV a PaVV Rf 28 M ⊕ aQd a UadiXV Rf 2.6 R ⊕, VXggeVWiQg WhaW Whe
e[RSlaQeW haV aQ H2O-abXQdaQW VXUface aQd a deQVe PeWal-heaY\ cRUe Rf iURQ aQd Qickel. The
exoplanet's composition and density support the hypothesis regarding the lack of exoplanets
ZiWh a2R ⊕. M\ UeVeaUch cRXld aid RXU XQdeUVWaQdiQg Rf SlaQeW fRUPaWiRQ aQd cRQWUibXWe WR
the search for habitable planets. Using James Webb Space Telescope (JWST) further research
cRXld be dRQe WR deWecW iWV aWPRVSheUic PRlecXleV Rf HD 73344b.

SWXdenW Name(V): D. Zhou

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: P\WhRQ SecXUiW\ FXQcWiRQV

The SXUSRVe Rf WhiV SURjecW iV WR Vee if a SURgUaP ZUiWWeQ XViQg P\WhRQ caQ be ViPSle eQRXgh
fRU aQ\RQe ZiWh RU ZiWhRXW CS kQRZledge WR XVe aQd alVR be effecWiYe iQ SURWecWiQg agaiQVW
hackeUV. AV Whe ZRUld cRQWiQXeV WR PRYe RQliQe, c\beUVecXUiW\ becRPeV a PRUe SUeVViQg iVVXe.
IQ WhiV SURjecW, Whe SURgUaP had diffeUeQW c\beUVecXUiW\ fXQcWiRQV: a SaVVZRUd checkeU WhaW
ZRXld Va\ ZheWheU a SaVVZRUd ZaV Zeak RU VWURQg, a SaVVZRUd geQeUaWRU WhaW ZRXld RXWSXW a
VaPSle VWURQg SaVVZRUd XViQg UaQdRP chaUacWeU geQeUaWiQg, a URL decRdeU WhaW ZRXld decRde
a SeUceQW-eQcRded URL, a baVe64 fXQcWiRQ WhaW ZRXld be able WR decRde baVe64 aQd eQcU\SW
PeVVageV WR baVe64, a WiPeVWaPS fXQcWiRQ WhaW ZRXld RXWSXW Whe iPPediaWe WiPe aQd daWe
dRZQ WR Whe VecRQd, aQd aQ API fXQcWiRQ WhaW ZRXld - giYeQ aQ IP addUeVV - RXWSXW ZheUe WhiV
addUeVV iV baVed, ZhaW cRUSRUaWiRQ iW iV aVVRciaWed ZiWh, aQd hRZ PaQ\ diffeUeQW VecXUiW\ fiUPV
haYe flagged iW aV haUPfXl. TheVe diffeUeQW SURgUaPV ZeUe cUeaWed XViQg Whe SURgUaPPiQg
laQgXage P\WhRQ aQd WheQ WeVWed RQ Whe IDE P\chaUP. The UeVXlWV Rf Whe SURjecW ZeUe e[celleQW
- Whe SURgUaP ZRUked beWWeU WhaQ e[SecWed, aQd Whe XVeU iQWeUface ZaV eaV\ WR fRllRZ. Each
SURgUaP ZRUked aV iQWeQded, aQd Whe API SURgUaP alVR ZaV able WR fiQd RWheU iQfRUPaWiRQ
VXch aV hRZ PaQ\ RWheU IP addUeVVeV aUe aVVRciaWed ZiWh Whe giYeQ RQe. IQ cRQclXViRQ, WhiV
SURjecW SURYed WhaW a S\WhRQ SURgUaP cRXld YeU\ Zell be effecWiYe agaiQVW hackeUV, aQd eaV\ WR
XVe aW Whe VaPe WiPe.

SWXdenW Name(V): S. VakacheUla

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: A NRYel MeWhRd Rf IdeQWif\iQg RedR[ aQd NRQ-RedR[ ChePical ReacWiRQV

O[idaWiRQ-UedXcWiRQ (RedR[) UeacWiRQV aUe a W\Se Rf chePical UeacWiRQ iQYRlYiQg a chaQge iQ
Whe R[idaWiRQ VWaWeV Rf aWRPV. The WUadiWiRQal Za\ Rf ideQWif\iQg ZheWheU a UeacWiRQ iV UedR[ RU
QRQ-UedR[ iQYRlYeV deWeUPiQiQg Whe R[idaWiRQ VWaWeV Rf each aWRP Rf Whe UeacWaQWV aQd
SURdXcWV, aQd cRPSaUiQg WheP. ThiV SURjecW aiPV aW VWXd\iQg a QeZ PeWhRd Rf ideQWif\iQg
ZheWheU a UeacWiRQ iV UedR[ RU QRQ-UedR[ baVed RQ Whe QXPbeU Rf elePeQWV aQd cRPSRXQdV iQ
a chePical UeacWiRQ.

EYeU\ iQRUgaQic chePical UeacWiRQ WhaW cRXld be fRXQd (RYeU 1000 UeacWiRQV) ZaV XVed iQ Whe
UeVeaUch. IW ZaV VhRZQ WhaW WheUe iV a cRUUelaWiRQ beWZeeQ Whe QXPbeU Rf cRPSRXQdV aQd
elePeQWV, aQd ZheWheU RU QRW Whe UeacWiRQ iV UedR[. IW ZaV deWeUPiQed WhaW if a chePical
UeacWiRQ haV a laUgeU QXPbeU Rf cRPSRXQdV WhaQ elePeQWV, WheQ Whe UeacWiRQ iV UedR[. If a
chePical UeacWiRQ haV a laUgeU QXPbeU Rf elePeQWV WhaQ cRPSRXQdV, WheQ Whe UeacWiRQ iV QRQ-
UedR[. If a chePical UeacWiRQ haV aQ eTXal QXPbeU Rf cRPSRXQdV aQd elePeQWV, WheQ Whe
UeacWiRQ cRXld be eiWheU UedR[ RU QRQ-UedR[. FRU e[aPSle, iQ Whe decRPSRViWiRQ Rf ZaWeU, WheUe
aUe 3 cRPSRXQdV (ZaWeU, h\dURgeQ gaV, aQd R[\geQ gaV), aQd 2 elePeQWV (h\dURgeQ aQd
R[\geQ). TheUefRUe, iW caQ be deWeUPiQed WhaW Whe UeacWiRQ iV UedR[.

IQ VXPPaU\, iW haV beeQ dePRQVWUaWed WhaW a UeacWiRQ caQ be claVVified aV UedR[ RU QRQ-UedR[
b\ cRPSaUiQg Whe QXPbeU Rf elePeQWV aQd cRPSRXQdV iQ a giYeQ chePical UeacWiRQ. The
PechaQiVPV UeVSRQVible fRU WhiV RbVeUYed UelaWiRQVhiS ZaUUaQW fXUWheU iQYeVWigaWiRQ.

SWXdenW Name(V): V. Zhu

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: Using Solar Simulation to Quantify Photochemical Degradation Rate of Microplastics

MicURSlaVWicV aUe SlaVWic fUagPeQWV leVV WhaQ fiYe PilliPeWeUV iQ diaPeWeU WhaW aUe VRXUced fURP
bRWh SUiPaU\ aQd VecRQdaU\ VRXUceV, eiWheU iQWeQWiRQall\ SURdXced fRU iQdXVWUial XVe, RU
cUeaWed b\ fUagPeQWaWiRQ Rf laUgeU SlaVWic PaWeUialV. BRWh W\SeV Rf PicURSlaVWicV deQVel\
SRSXlaWe EaUWh¶V RceaQV aQd haYe VhRZQ WR be haUPfXl WR PaUiQe life aQd hXPaQV alike. ThiV
VWXd\ e[aPiQeV Whe diffeUeQceV iQ Whe ShRWRdegUadaWiRQ Rf each W\Se Rf PicURSlaVWic, aQd
ideQWifieV WhRVe WhaW ShRWRdegUade PRVW effecWiYel\. Si[ W\SeV Rf PicURSlaVWic fUagPeQWV ZeUe
each VXVSeQded iQ diVWilled ZaWeU aQd e[SRVed WR VRlaU ViPXlaWiQg UVA aQd UVB bXlbV fRU
VeYeQ da\V WR UeSlicaWe Whe effecWV Rf QaWXUal VXQlighW RQ PicURSlaVWic fUagPeQWV aW Vea. The
fUagPeQWV ZeUe WheQ filWeUed XViQg RQe PicURPeWeU filWUaWiRQ aQd PeaVXUed b\ PaVV
diffeUeQceV WR deWeUPiQe Whe aPRXQW Rf SlaVWic decRPSRVed SeU Zeek. The iQcUeaVe iQ YaSRU
SUeVVXUe Rf Whe cRQWaiQeU ZaV PeaVXUed aW Whe begiQQiQg aQd eQd Rf each c\cle WR deWeUPiQe
SRVVible YRlaWile SURdXcWV Rf Whe decRPSRViWiRQ. ThiV VWXd\ iV iQWeQded WR TXaQWif\ Whe UaWe Rf
ShRWRdegUadaWiRQ beWZeeQ WheVe PicURSlaVWicV, aQd e[SlRUe Whe chePical decRPSRViWiRQ Rf
each SlaVWic. FiQdiQgV VhRZ a UaWe Rf degUadaWiRQ iQ bUaQched SRl\PeUV RYeU 30% higheU WhaQ
WhaW Rf liQeaU SRl\PeUV, ZiWh SRl\VW\UeQe VhRZiQg Whe PRVW UaSid degUadaWiRQ Rf 42.7
PilligUaPV SeU da\ Rf UV e[SRVXUe. ThiV UeVeaUch, aQd fXUWheU VWXdieV, caQ aid iQ
XQdeUVWaQdiQg Zhich SlaVWicV aUe beVW WR SURdXce aQd cRQVXPe iQ RUdeU WR PiQiPi]e WheiU
effecW RQ ZaWeU V\VWePV aQd cRaVWal eQYiURQPeQWV glRball\.

SWXdenW Name(V): H. MacDRQald

AbVWracW:

240
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: ReciUcXlaWiQg ShRZeU FilWUaWiRQ S\VWeP: UWili]iQg NaWXUal, CRVW-EfficieQW, aQd EffecWiYe
MaWeUialV WR CRQVRlidaWe The PXUificaWiRQ Rf WaWeU

The RbjecWiYe Rf WhiV SURjecW ZaV WR Pake a UeciUcXlaWiQg ZaWeU VhRZeU V\VWeP WhaW cUeaWeV
SRWable ZaWeU XViQg QaWXUal UeVRXUceV, QRU Whe UeTXiUePeQW Rf addiWiRQal elecWUiciW\. DXe WR Whe
XVe Rf QaWXUal PaWeUialV, PaiQWeQaQce Rf Whe VhRZeU Zill be dUaPaWicall\ UedXced. OXU VhRZeU
V\VWeP filWeUV Whe XVed ZaWeU aQd iQWegUaWeV iW back iQWR Whe SiSeV Rf Whe VhRZeU, WR be XVed
agaiQ b\ Whe Qe[W SeUVRQ. The filWeU UePRYeV diUW, bacWeUia, debUiV, aQd biRdegUadable VhaPSRR.
IW dReV VR ZiWh diffeUeQW filWUaWiRQ PeWhRdV iQ each SaUW Rf Whe filWeU. AV Whe ZaWeU PRYeV fURP
WRS WR bRWWRP, Whe VWageV UePRYe Whe laUgeVW WR Whe VPalleVW iPSXUiWieV fURP Whe ZaWeU WR
XlWiPaWel\ leaYe iW SRWable. The V\VWeP SXUifieV Whe ZaWeU WR belRZ 5 NeShelRPeWUic TXUbidiW\
UQiWV (NTU), Whe UecRPPeQdaWiRQ fRU dUiQkiQg ZaWeU b\ Whe WRUld HealWh OUgaQi]aWiRQ.
CleaQed ZaWeU iV cRllecWed aQd VeQW back WR Whe VhRZeU head b\ a VRlaU SaQeled ZaWeU SXPS.
OXU ecRQRPical VhRZeU V\VWeP haV Whe SRWeQWial WR UedXce diVeaVe aQd allRZ fRU iQcUeaVed
h\gieQe ZiWhRXW ZaVWiQg ZaWeU.

SWXdenW Name(V): M. SSieVV, N. AlWPaQ

AbVWracW:

170
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The DUiQkeU DehXPidifieU

ThiV eQgiQeeUiQg deVigQ challeQge ZaV WR cUeaWe a ZaWeU cRllecWiRQ deYice WhaW Zill cRllecW a
VXbVWaQWial aPRXQW Rf cleaQ ZaWeU fRU dUiQkiQg SXUSRVeV. ThiV PRckXS iV PeaQW fRU aUeaV WhaW
face ZaWeU VcaUciW\ VXch aV Whe Middle EaVW aQd NRUWh AfUica. TR bXild RXU deYice Ze XVed a
laUge SlaVWic cRQWaiQeU aQd VeW iW XS ZiWh a clRVed V\VWeP iQVide. TR cUeaWe RXU clRVed V\VWeP,
Ze XVed a cRSSeU cRil WhaW ZaV Vealed RQ RQe Vide aQd had a PeWeUed YalYe RQ Whe RWheU Vide.
ThiV PeWeUed YalYe caQ be cRQQecWed WR PaQ\ diffeUeQW cRRliQg SURdXcWV WhaW Whe XVeU Pa\ XVe.
The idea behiQd Whe SURdXcW iV WhaW hXPid aiU Zill fRUP cRQdeQVaWiRQ RQWR Whe cRld cRSSeU
cRilV aQd WhaW QeZl\ fRUPed cRQdeQVaWiRQ Zill dUiS dRZQ Whe cRil iQWR RQe Rf Whe WZR dUiS
SaQV. OXU PRckXS haV PaQ\ SaUWV WhaW Zill fXQcWiRQ RQ a SURWRW\Se hRZeYeU Ze dR e[SecW a
ZRUkiQg SURWRW\Se Rf RXU PRckXS WR ZRUk efficieQWl\.

SWXdenW Name(V): R. MiVWU\, A. DXQQiQg

AbVWracW:

159
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: SXcURVe YV DURVRShila PelaQRgaVWeU

DURVRShila MelaQRgaVWeU caQ be XVed aV UeVeaUch PRdelV WhaW helS XV Pake PaQ\ VigQificaQW
diVcRYeUieV WhaW caQ be aSSlied WR Whe leaUQiQg Rf hXPaQ Sh\ViRlRg\. IQ RXU e[SeUiPeQW, Ze aUe
XViQg flieV aV PRdelV iQ Slace Rf SeRSle.  The SXUSRVe Rf WhiV e[SeUiPeQW iV WR VhRZ Whe effecWV
Rf DURVRShila MelaQRgaVWeU ZheQ e[SRVed WR a high VXgaU dieW WhaW Zill SRWeQWiall\ caXVe
diabeWeV. ThiV idea caPe WR XV becaXVe Rf Whe SRWeQWial fXWXUe adYaQcePeQWV, fXUWheU iQVighW
iQWR high cRQceQWUaWed VXgaU dieWV WhaW caQ VhRZ hRZ hXPaQV cRXld SRWeQWiall\ be affecWed,
SUeYeQWiRQ, eWc. The e[SeUiPeQW Zill be VeW XS iQ Whe fRllRZiQg PaQQeU, flieV Zill be VeSaUaWed
iQWR WhUee gURXSV, gURXS RQe haYiQg Whe QRUPal fl\ fRRd UeciSe, gURXS WZR Zill haYe a 15%
iQcUeaVe Rf de[WURVe, aQd gURXS WhUee Zill haYe a 30% iQcUeaVe Rf de[WURVe.  We Zill PeaVXUe
Whe QXPbeU Rf deceaVed flieV, aQd deWeUPiQe ZheWheU Whe\ died fURP WheiU iQVXliQ UeceSWRUV
beiQg UXiQed (UeVXlWiQg iQ diabeWeV). ThiV e[SeUiPeQW Zill fRllRZ deaWh UaWeV becaXVe ZheQ
e[SRVed WR a dieW high iQ de[WURVe Ze h\SRWheVi]ed Ze¶d Vee chaQgeV iQ deaWh UaWeV, WhiV iV
becaXVe Whe flieV ZRQ¶W be able WR PeWabRli]e all Rf Whe VXgaU Whe\ cRQVXPe Zhich Zill caXVe
WheiU iQVXliQ UeceSWRUV WR PalfXQcWiRQ aQd PaQ\ Rf WheP Zill die Rff. ThiV e[SeUiPeQW Zill
VhRZ hRZ diabeWeV iQ DURVRShila MelaQRgaVWeU affecWV WheiU da\-WR-da\ acWiRQV, Zhile alVR
dePRQVWUaWiQg Whe flXcWXaWiRQV iQ deaWh UaWeV.

SWXdenW Name(V): J. Reels, C. Howard

AbVWracW:

235
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CUeaWiRQ Rf a Malleable H\dURgel BaQdage fRU LRQg TeUP WRXQd TUeaWPeQW

       The RbjecWiYe Rf WhiV SURjecW ZaV WR cUeaWe a Palleable adheViYe h\dURgel baQdage WhaW
SURYideV bRWh a higheU TXaliW\ aQd PRUe QaWXUal healiQg eQYiURQPeQW, SRWeQWiall\ haYiQg Whe
caSabiliW\ WR deliYeU PediciQe aQd PRQiWRU Whe ZRXQd.  The UeVXlW ZRXld be UedXced iQfecWiRQ
becaXVe Rf Whe dUaPaWic decUeaVe iQ iQWeUacWiRQ ZiWh Whe ZRXQd, WhXV liPiWiQg Whe e[SRVXUe Rf
Whe iQjXU\ WR haUPfXl bacWeUia. The Palleable h\dURgel, V\QWheVi]ed WhURXgh Whe cURVVliQkiQg Rf
iRQic bRQdV jRiQed iQ a YeU\ delicaWe cRQceQWUaWiRQ Rf SRl\acU\laPide WR algiQaWe, allRZV fRU
WhiV RSWiPal eQYiURQPeQW WR be cUeaWed. UViQg Whe gaWheUed daWa, aQ RSWiPal cRQceQWUaWiRQ ZaV
deWeUPiQed b\ alWeUiQg diffeUeQW UaWiRV Rf WheVe SRl\PeUV aQd acidV, XlWiPaWel\ UeVXlWiQg iQ a
h\dURgel baQdage WhaW iV PRUe effecWiYe WR Whe healiQg SURceVV.

SWXdenW Name(V): F. BURZQ, C. BRaWeQg

AbVWracW:

121
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: SWRck SiPXlaWRU

The RbjecWiYe Rf RXU SURjecW iV WR allRZ SeRSle WR SUacWice iQYeVWiQg iQ Whe VWRck PaUkeW, aQd
becRPe PRUe aZaUe Rf Whe PeWhRdV b\ Zhich Whe\ caQ eaUQ PRQe\.

To do this, we created a simulation of a stock market, using ProcessingJS, a JavaScript library,
iQ Zhich SeRSle caQ SUacWice iQYeVWiQg PRQe\ aQd Vee Whe UeVXlWV Rf WheiU iQYeVWPeQWV.

The ViPXlaWRU iQclXdeV 8 UaQdRPl\ geQeUaWed VWRckV, Zhich aUe XQUelaWed WR Ueal ZRUld VWRckV.
The\ haYe UaQdRP SUice YalXeV, Zhich UaQdRPl\ flXcWXaWe ViPilaU WR hRZ Ueal VWRck SUiceV
ZRUk.

UVeUV aUe giYeQ $1M iQ VWaUWiQg cXUUeQc\, aQd caQ bX\ aQd Vell aQ\ QXPbeU Rf VhaUeV Rf aQ\
VWRck ZheQeYeU Whe\ SleaVe ZiWh Whe cXUUeQc\ Whe\ caQ affRUd WR VSeQd. The ViPXlaWRU keeSV
WUack Rf Whe eaUQiQgV SURdXced b\ each RZQed iQYeVWPeQW, aV Zell aV Whe eaUQiQgV RZQed
RYeUall (iQ $ aV Zell aV %).

The ViPXlaWRU VXcceVVfXll\ PRdelV a Ueal-ZRUld VWRck PaUkeW aQd allRZV XVeUV WR SUacWice
befRUe VSeQdiQg Ueal PRQe\.

SWXdenW Name(V): A. PaWel, M. GallR, E. LRPbaUdR

AbVWracW:

159
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: DeWeUPiQiQg Whe TUeQd Rf NiWURgeQ DeSRViWiRQ NeaU Lake EUie fURP 2002-2012 DXe WR IWV
IQflXeQce RQ Lake EXWURShicaWiRQ

EXWURShicaWiRQ, Whe e[ceVViYe UichQeVV Rf QXWUieQWV iQ a bRd\ Rf ZaWeU, caQ WUiggeU Whe gURZWh
Rf haUPfXl algal blRRPV, Zhich RfWeQ affecW Lake EUie. The\ cRQVXPe YalXable UeVRXUceV aQd
UeleaVe WR[ic chePicalV. NiWURgeQ aQd ShRVShRUXV fURP agUicXlWXUal aSSlicaWiRQV aUe kQRZQ WR
cRQWUibXWe WR eXWURShicaWiRQ, hRZeYeU, Whe URle Rf aWPRVSheUic QiWURgeQ iV XQkQRZQ. The
SXUSRVe Rf WhiV SURjecW ZaV WR aVVeVV aWPRVSheUic QiWURgeQ deSRViWiRQ leYelV QeaU Lake EUie
fURP 2002 WR 2012. The iQdeSeQdeQW YaUiable ZaV WiPe, aQd Whe deSeQdeQW YaUiable ZaV
QiWURgeQ deSRViWiRQ leYelV. IW ZaV h\SRWheVi]ed WhaW deSRViWiRQV Rf NO3 ZRXld decUeaVe Zhile
NH4 deSRViWiRQV ZRXld UePaiQ VWable. PlRWV fRU \eaUl\ aQd VeaVRQal NH4 aQd NO3 deSRViWiRQ
daWa ZeUe gUaShed aQd TXaQWiWaWiYel\ aQal\]ed XViQg liQeaU UegUeVViRQ. NiWURgeQ deSRViWiRQ
trends were qualitatively compared to modeled data from the CMAQ System, which provides
SUedicWiRQV Rf aiU TXaliW\ YaUiableV. NO3 aQQXal deSRViWiRQ WUeQdV decUeaVed, aQd NH4 aQQXal
deSRViWiRQ WUeQdV UePaiQed alPRVW flaW. FRU Whe VeaVRQal gUaShV, NO3 deSRViWiRQ WUeQdV
decUeaVed, aQd NH4 deSRViWiRQ WUeQdV UePaiQed alPRVW flaW. IW ZaV cRQclXded WhaW deSRViWiRQV
for NO3 decreased and depositions for NH4 remained fairly stable. CMAQ tended to
XQdeUVhRRW deSRViWiRQ SUedicWiRQV, eVSeciall\ fRU R[idi]ed QiWURgeQ. A PachiQe leaUQiQg PRdel
that uses CMAQ outputs for eutrophication prediction is under development, but one
XQceUWaiQW\ iV Whe URle Rf aWPRVSheUic QiWURgeQ deSRViWiRQ. The fiQdiQgV Rf WhiV VWXd\ Zill helS
iPSURYe WhiV PRdel aQd cUeaWe PeWhRdV WR SUeYeQW eXWURShicaWiRQ, SURWecWiQg fUeVhZaWeU
V\VWePV aQd cRaVWal ZaWeUV.

SWXdenW Name(V): C. CheQ, C. CheQ

AbVWracW:

236
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: E[SlRUiQg Whe SRVVibiliW\ Rf aUWificial gUaYiW\ fRU VSace flighW.

The SXUSRVe Rf WhiV e[SeUiPeQW iV WR VhRZ SRVVible VRlXWiRQV WR Whe adYeUVe effecWV Rf lRZ
gUaYiW\ RQ Whe hXPaQ aQaWRP\ dXUiQg lRQg-WeUP VSace flighW. The VRlXWiRQ Ze SURSRVe iV Whe
XVe Rf a 1g URckeW aQd Whe effecWiYeQeVV Rf WhiV fRUP Rf aUWificial gUaYiW\. IQ RXU e[SeUiPeQW, Ze
cRQVWUXcWed WZR ideQWical 3D SUiQWed baVkeWV. IQ RQe Ze had a lighWZeighW fRUce-VeQViWiYe
UeViVWRU aQd 100 gUaPV Rf ZeighW iQVide. BRWh baVkeWV ZeUe Wied WRgeWheU ZiWh a PRQRfilaPeQW
VWUiQg aQd aWWached WR a SXlle\ fRU PiQiPal UeViVWaQce. The 200-gUaP baVkeW ZaV WheQ UaiVed WR
RQe PeWeU abRYe Whe gURXQd. The baVkeW ZaV WheQ dURSSed aQd Whe UeadiQg Rf Whe fRUce-VeQViQg
UeViVWRU ZaV UecRUded. IQ a SeUfecW eQYiURQPeQW, Whe aPRXQW Rf fRUce UecRUded VhRXld be Whe
VaPe aV dRXble Whe UeVWiQg ZeighW beiQg aSSlied. We RbVeUYed WhaW WhURXgh 50 dURSV Whe
aYeUage YalXe ZaV aURXQd 50% PRUe WhaQ WhaW Rf Whe RUigiQal fRUce. DeVSiWe beiQg aURXQd RQl\
50% of the projected value, this still exemplified Newton's third law, albeit with many
e[WeUQal facWRUV VXch aV aiU UeViVWaQce, fUicWiRQ iQ Whe SXlle\ aQd iPSUeciVe fRUce UeadiQgV.
These findings imply that the concept of a 1g rocket based on Newton's third law is
aSSlicable. ThiV VhRZV WhaW Whe ZeighW Rf aQ RbjecW caQ be aUWificiall\ PaQiSXlaWed XViQg WheVe
laZV aQd WhXV be XVed aV aUWificial gUaYiW\. The cRQceSW VhRZQ iQ WhiV e[SeUiPeQW caQ be XVed
iQ lRQg-WeUP VSaceflighW WR QegaWe VRPe Rf Whe QegaWiYe effecWV lRZ gUaYiW\ haV RQ Whe aQaWRP\
Rf a hXPaQ.

SWXdenW Name(V): J. Shanks, W. Cashman

AbVWracW:

255
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The DeYelRSPeQW Rf aQ AXWR-DiVable S\UiQge WR CRPbaW Whe SSUead Rf BlRRdbRUQe
DiVeaVeV Yia IQWUaYeQRXV IQjecWiRQ DUXg UVe

The SXUSRVe Rf WhiV eQgiQeeUiQg SURjecW ZaV WR deVigQ aQd SURWRW\Se a fi[ed-Qeedle, aXWR-
diVabliQg V\UiQge fRU SRWeQWial diVWUibXWiRQ b\ V\UiQge-e[chaQge SURgUaPV iQ RUdeU WR cRPbaW
Whe VSUead Rf blRRdbRUQe diVeaVeV. The fiUVW ShaVe cRQViVWed Rf UeVeaUch aQd iQWeUYieZV ZiWh
SURfeVViRQalV Rf Whe dUXg iQWeUYeQWiRQ iQdXVWU\. AfWeU, Whe VecRQd ShaVe cRQViVWed Rf Whe
deVigQiQg Rf a SURWRW\Se V\UiQge iQ Whe VRfWZaUe FXViRQ360. The WZR PaiQ SUiQciSleV Rf Whe
deVigQ SURceVV ZeUe dedXced aV fRllRZV: each V\UiQge caQ RQl\ be XVed RQce, aQd Whe
PechaQiVP iQ Slace WR accRPSliVh WhaW WaVk PXVW be iPSeUYiRXV WR hXPaQ fRUce RU Zill. The
WhiUd ShaVe cRQViVWed Rf 3D SUiQWiQg Whe SURWRW\Se V\UiQge aQd SeUfRUPiQg YaUiRXV WeVWV WR
deWeUPiQe iWV effecWiYeQeVV iQ bRWh fXQcWiRQ aQd SUeYeQWiRQ Rf UeXVe. TheVe WeVWV iQclXded
XWili]iQg a liTXid SUR[\ WR aVVeVV each SURWRW\Se¶V abiliW\ WR XSWake Whe SUR[\ aV Zell aV
XWili]iQg a fRUce gaXge WR PeaVXUe Whe fRUce Qeeded WR b\SaVV Whe lRck PechaQiVP. DXUiQg WhiV
ShaVe, SUeYiRXV SURWRW\SeV ZeUe alWeUed iQ RUdeU WR RSWiPi]e SUeYeQWiRQ Rf UeXVe.

SWXdenW Name(V): A. MaUkV, S. GXadalXSe

AbVWracW:

172
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CUeaWiQg a PlaWfRUP CaSable Rf CRQYe\iQg NeZV AUWicle BiaV

TRda\, SeRSle Rf diffeUiQg SRliWical ideRlRgieV WeQd WR geW WheiU iQfRUPaWiRQ fURP diffeUeQW
VRXUceV aQd RfWeQ haYe YeU\ diffeUeQW RSiQiRQV Rf biaV. FRUWXQaWel\, cRPSXWeU VcieQce alUead\
haV Whe SRWeQWial fRU PRUe RbjecWiYel\ aQal\]iQg Pedia biaV. The SXUSRVe Rf WhiV SURjecW ZaV WR
Wake adYaQWage Rf WhiV aQd cUeaWe a SlaWfRUP caSable Rf diVVecWiQg aUWicleV iQ Whe cRQWe[W Rf biaV
aQd facWXal iQWegUiW\, cRQYeQieQWl\ aQd VXcciQcWl\ cRQYe\iQg WhiV iQfRUPaWiRQ WR a XVeU.

The cRQVWUaiQWV Rf WhiV SURjecW ZeUe liPiWed WiPe, lack Rf e[WeQViYe kQRZledge RU e[SeUieQce iQ
deVigQ aQd aSSlicaWiRQ SURgUaPPiQg, aQd a lack Rf PRQe\ WR bX\ e[SeQViYe deVigQ VRfWZaUe.
The cUiWeUia ZeUe WhaW Whe SlaWfRUP accXUaWel\ aVVeVVeV biaV aQd haV a fXQcWiRQal aQd XVeU-
fUieQdl\ XVeU iQWeUface. The aSSlicaWiRQ ZaV SURgUaPPed PRdXlaUl\, VXch WhaW feaWXUeV ZeUe
VeTXeQWiall\ SURgUaPPed aQd iQWegUaWed XSRQ UeadiQeVV.

The aSSlicaWiRQ ZaV SURgUaPPed iQ DjaQgR, a P\WhRQ-baVed RSeQ-VRXUce aQd fUee Zeb
fUaPeZRUk, XWili]iQg Whe ReacW NaWiYe W\SeVcUiSW libUaU\. BiaV iV aVVeVVed b\ cRPSaUiQg Whe
We[W Rf aUWicleV WR a liVW Rf biaVed ZRUdV aggUegaWed b\ UeVeaUcheUV fURP SWaQfRUd. All VRXUce
code is hosted in a GitHub repository, and all UI/UX design was done in Figma. All work
ZiWh Whe PeQWRU ZaV iQ cRde UeYieZV aQd adYice -- QR diUecW SURgUeVV ZaV Pade b\ Whe PeQWRU.

If effecWiYe, WhiV aSSlicaWiRQ Zill haYe Whe SRWeQWial WR aid iQ UedXciQg Whe diYiViYeQeVV Rf
cXUUeQW SRliWicV aQd VRcial iVVXeV, SRVVibl\ leadiQg WR a PRUe edXcaWed aQd ciYil fXWXUe.

SWXdenW Name(V): P. Scully, J. Feuerstein

AbVWracW:

240
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: AQal\]iQg Whe AbiliW\ Rf Whe SCiO SSecWURPeWeU WR DeWecW Whe PUeVeQce Rf PhRVShRUXV iQ
SRil

The SCiO VSecWURPeWeU RffeUV gaUdeQeUV aQd faUPeUV a TXickeU, PRUe cRVW effecWiYe Za\ WR
aQal\]e Whe cRQWeQWV Rf VRil. The SCiO, a SRckeW Vi]ed VSecWURPeWeU iV QRUPall\ aVVRciaWed
ZiWh Whe aQal\ViV Rf fRRd, hRZeYeU WhiV e[SeUiPeQW VeekV WR e[SaQd Whe XVe Rf Whe SCiO
VSecWURPeWeU WR Whe agUicXlWXUal field.  ThiV SRVeV Whe TXeVWiRQ: dReV Whe SCiO VSecWURPeWeU
have the ability to accurately analyze the presence of phosphorus in soil?  In the first phase of
Whe PeWhRdRlRg\, VRil VaPSleV ZiWh XQkQRZQ ShRVShRUXV cRQceQWUaWiRQV ZeUe cRllecWed fURP
5 diffeUeQW ViWeV.  Ne[W, Whe VaPSleV ZeUe VcaQQed XViQg Whe SCiO aQd XSlRaded WR Whe
deYelRSeUV fRUXP fRU aQal\ViV.  IQ Whe fiQal ShaVe, Whe VcaQV ZeUe cRPSaUed ZiWh UeVXlWV fURP a
VRil WeVW kiW aQd VRil feUWiliW\ lab WR deWeUPiQe if diffeUeQW cRQceQWUaWiRQV Rf ShRVShRUXV aUe
accXUaWel\ diffeUeQWiaWed b\ Whe VcaQV.  The VcaQV Rf Whe VRil VaPSleV aUe cleaUl\ diffeUeQWiable
iQ Whe deYelRSeU¶V fRUXP aQd ZheQ aVVigQed a claVVificaWiRQ Rf ShRVShRUXV cRQWeQW aV lRZ,
PediXP, RU high Whe\ aUe ViWXaWed ZiWh Whe VcaQV Rf WheiU claVVificaWiRQ.  CRQVeTXeQWl\, Whe
UeVXlWV cRQYe\ Whe abiliW\ Rf Whe SCiO WR accXUaWel\ deWeUPiQe leYelV Rf ShRVShRUXV iQ VRil.
The e[SeUiPeQW VeUYeV aV aQ e[aPSle Rf Whe SCiO¶V caSabiliWieV be\RQd iWV WUadiWiRQal XVeV iQ
Whe fRRd iQdXVWU\.  The SCiO caQ be e[WUePel\ XVefXl WR gaUdeQeUV aQd faUPeUV ZhR Veek WR
deWeUPiQe Whe healWh Rf WheiU VRil iQ WeUPV Rf QXWUieQWV aQd QRZ haYe acceVV WR a UeXVable VRil
WeVWiQg deYice WhaW caQ aQal\]e a YaUieW\ Rf diffeUeQW WhiQgV abRXW VRil.

SWXdenW Name(V): M. DXQSh\, K. WilkeQlRh

AbVWracW:

249
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
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TiWle: HaUQeVViQg aQd ReSXUSRViQg PURceVViQg HeaW GUadieQW PURdXced b\ a CRPSXWeU WR
RedXce Whe BaWWeU\ LRVW WR a CRRliQg FaQ

The SXUSRVe Rf WhiV SURjecW ZaV WR haUQeVV e[ceVV heaW fURP laSWRSV WR iQcUeaVe WheiU
efficieQcieV b\ cRQYeUWiQg Whe WePSeUaWXUe gUadieQW iQWR XVable elecWUiciW\, Zhich caQ WheQ be
iQcRUSRUaWed back iQWR cRPSRQeQWV Rf Whe cRPSXWeU WR iQcUeaVe baWWeU\ life. The SURceVV ZaV
VeSaUaWed iQWR WhUee diffeUeQW aVSecWV: Whe PelWieU SlaWeV, Whe cRPSXWeU, aQd Whe aSSlicaWiRQ Rf
Whe eQeUg\ iQWR Whe faQ RU USB SRUW. Each Rf Whe cRPSRQeQWV ZaV WeVWed fRU SRZeU iQSXW aQd
RXWSXW iQ RUdeU WR cUeaWe aQ ideal iPage Rf Whe effecWiYeQeVV Rf Whe aSSaUaWXV. The cRPSXWeU
ZaV WeVWed XQdeU VWUeVV cRQdiWiRQV iQ RUdeU WR fiQd Whe UXQQiQg WePSeUaWXUe, Zhich ZaV WheQ
XVed WR check Whe YRlWage leYelV WhaW cRXld be aWWaiQed aW WheVe WePSeUaWXUeV. The cRPSXWeU¶V
baWWeU\ life ZaV WheQ WeVWed ZiWh aQd ZiWhRXW Whe faQ UXQQiQg, WR deWeUPiQe Whe QeceVViW\ Rf Whe
elecWUical Uec\cliQg. ThiV SRZeU fURP Whe WePSeUaWXUe gUadieQW ZaV XVed WR SRZeU aQ iPhRQe
cRQfiUPiQg Whe effecWiYeQeVV Rf Whe V\VWeP. FiQall\, Whe SlaWeV ZeUe ZiUed WR Whe faQ VXch WhaW
ZheQ Whe cRPSXWeU Ueached a ceUWaiQ WePSeUaWXUe, Whe QeceVVaU\ YRlWage ZRXld be SURdXced b\
Whe gUadieQW, aQd Whe faQ ZRXld WXUQ RQ.

SWXdenW Name(V): G. KaSS, M. MRQWgRPeU\

AbVWracW:

189
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR

Technical DiVciplineV SelecWed b\ Whe SWXdenW
(LiVWed in order of releYance Wo Whe projecW) A7  EE

ProjecW
NXmber
6512

CSEF Official AbVWracW and CerWificaWion Fair CaWegor\

PST



TiWle: CUeaWiQg aQ OSWical FibeU Da\lighWiQg S\VWeP fRU H\dURSRQicV WiWh RaVSbeUU\ Pi AcWiYe
DXal A[iV SRlaU TUackiQg

H\dURSRQic faUPiQg (HF), aQ iQdRRU faUPiQg PeWhRd, haV dePRQVWUaWed SRWeQWial WR be Whe
fXWXUe Rf Whe agUicXlWXUe aQd fRRd SURdXcWiRQ iQdXVWU\. HF UeaSV PaVViYe beQefiWV; hRZeYeU,
iQVWalliQg h\dURSRQic lighWiQg V\VWePV RU gUeeQhRXVe eQYiURQPeQWV iV e[SeQViYe aQd UeTXiUeV
UeVRXUceV like elecWUiciW\, PakiQg HF iQacceVVible fRU PaQ\. The SXUSRVe Rf WhiV SURjecW ZaV WR
cUeaWe aQ adaSWable, lRZ cRVW aQd PaiQWeQaQce RSWical fibeU da\lighWiQg V\VWeP fRU HF. ThiV
SURjecW cUeaWed bRWh a VRlaU cRllecWiRQ (SC) aQd a WUackiQg V\VWeP (TS). DeYelRSPeQW ZaV VSliW
beWZeeQ WZR SaUWQeUV. OQe VWXdeQW cUeaWed Whe TS XViQg a RaVSbeUU\ Pi aQd elecWURQic
haUdZaUe. A P\WhRQ SURgUaP XVed lighW-deSeQdeQW UeViVWRUV aV iQSXW aQd adjXVWed VeUYR PRWRUV
accRUdiQgl\ WR accXUaWel\ WUack Whe VXQ. The RWheU VWXdeQW cRQVWUXcWed a dXal-a[iV SC Uig WhaW
SURYided a fUaPe aQd PRbiliW\ fRU a FUeVQel leQV WhaW ZaV XVed WR fRcXV lighW iQWR aQ RSWical
cable. ThURXghRXW deYelRSPeQW, Whe PeQWRU SURYided RYeUVighW aQd gXidaQce YiUWXall\. AfWeU
cRQVWUXcWiRQ, Whe effecWiYeQeVV Rf Whe cRPbiQed V\VWeP ZaV aQal\]ed baVed RQ PRbiliW\ aQd
accXUac\ Rf WUackiQg.

The fUaPe ZaV able WR WUack aQ illXPiQaWiRQ VRXUce XS WR 280� WhURXghRXW Whe da\ aQd 250� fRU
VeaVRQal chaQge. UViQg a cRaWed fibeU RSWic cable alVR UedXced iQWUiQVic aWWeQXaWiRQ aQd lighW
lRVV. AddiWiRQall\, Whe $200 SUice Wag iV PXch PRUe affRUdable WhaQ e[iVWiQg illXPiQaWiRQ
V\VWePV. CRQWiQXiQg WR SURPRWe Whe XVe Rf h\dURSRQicV aQd deYelRSiQg RXU deVigQ Zill
SURYide aQ aYeQXe WR aWWaiQ iQe[SeQViYe, efficieQW, aQd eQYiURQPeQWall\-fUieQdl\ faUPiQg ZiWh
Whe XlWiPaWe gRal Rf PakiQg HF acceVVible ZRUldZide.

SWXdenW Name(V): P. LRQdRQ, A. KRQgaQi

AbVWracW:

248
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: RedXcWiRQ Rf AWPRVSheUic CaUbRQ DiR[ide Yia PURdXcWiRQ Rf APPRQiXP CaUbRQaWe:

The CUeaWiRQ Rf a NRYel, ATXeRXV CaUbRQ SiQk.

The RbjecWiYe Rf WhiV SURjecW ZaV WR iQYeVWigaWe Whe bRQdiQg Rf caUbRQ diR[ide WR aPPRQiXP
h\dUR[ide aV a PeaQV WR efficieQWl\ UedXce aWPRVSheUic CO2 WhURXgh Whe SURdXcWiRQ Rf
aPPRQiXP caUbRQaWe aQd Whe cUeaWiRQ Rf aQ aUWificial caUbRQ ViQk. The SURceVV eQWailed
caUbRQaWiQg Whe NH4OH aQd eYaSRUaWiQg Whe cUeaWed VRlXWiRQ aW 550�C WR diVViSaWe XQUeacWed
NH4OH.  The UePaiQiQg aPPRQiXP caUbRQaWe VRlid ZaV cRllecWed aQd PaVVed iQ YaUiRXV
WUialV WR allRZ fRU Whe calcXlaWiRQ aQd deWeUPiQaWiRQ Rf Whe aPRXQW Rf CO2 UePRYed fURP Whe
aPbieQW aWPRVSheUe. ReVXlWV iQdicaWe Whe SURceVV dReV iQ facW UePRYe caUbRQ diR[ide fURP Whe
aWPRVSheUe, hRZeYeU, Whe SURdXced VRlid ZaV SURdXced iQ Qegligible aPRXQWV, highlighWiQg
Whe iQefficieQc\ Rf Whe V\VWeP ZheQ cRPSaUed WR Whe eQeUg\ iQSXW UeTXiUed WR UXQ iW.

SWXdenW Name(V): H. SRUbaUR, C. OfficeU

AbVWracW:

122
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: AQ IQYeVWigaWiRQ Rf CXUUeQW-PRZeUed, ATXaWic TXUbiQeV aV aQ AlWeUQaWiYe EQeUg\ SRXUce

The SXUSRVe Rf WhiV SURjecW ZaV WR deVigQ a h\dURkiQeWic WXUbiQe WhaW XVeV RceaQ cXUUeQWV WR
geQeUaWe elecWUiciW\ aV a UeQeZable eQeUg\ VRXUce WhaW dReV QRW SRllXWe Whe eQYiURQPeQW.
IQiWiall\, diffeUeQWl\ VhaSed SURWRW\SeV bladeV aQd blade hXbV ZeUe deVigQed aQd SUiQWed XViQg
a 3D SUiQWeU. The WRZeU aQd Qacelle ZeUe cRQVWUXcWed XViQg PVC SiSeV aQd a SlaVWic WUiSRd
baVe, aQd VWeSV WakeQ WR SUeYeQW ZaWeU fURP eQWeUiQg Whe geQeUaWRU iQclXdiQg cRYeUV, VealiQg Rf
Whe VeaPV XViQg VilicRQe 3D SUiQWed eQd caSV. The WeVWiQg WaQk cRQWaiQed a ZaWeU SXPS WhaW
ZaV XVed WR SXVh ZaWeU iQWR Whe bladeV WR ViPXlaWe RceaQ cXUUeQWV aQd Whe iQleW YalXe XVed WR
UeciUcXlaWe Whe ZaWeU dXUiQg WeVWiQg.  VaUiRXV ZaWeU SUeVVXUeV aV Zell aV YaUiRXV blade
SURWRW\SeV ZeUe WeVWed iQ VSecific WiPe iQWeUYalV b\ cRllecWiQg eQeUg\ RXWSXW XViQg a
PXlWiPeWeU.  AW Whe cRQclXViRQ Rf daWa cRllecWiRQ, blade SURWRW\Se #3 SURYed WR SURdXce Whe
PRVW eQeUg\ aV cRPSaUed WR Whe RWheU SURWRW\SeV.  We belieYe Vi]e XSVcaliQg Rf RXU SURWRW\Se
iV a Yiable PeWhRd WR haUQeVV SRWeQWial eQeUg\ Rf RceaQ cXUUeQWV.

SWXdenW Name(V): T. DaQfRUWh, F. WilliaPV

AbVWracW:

173
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: CUeaWiQg a ReQeZable EQeUg\ S\VWeP PRZeUed b\ PUeVVXUi]ed GaV WR LiPiW PURdXcWiRQ Rf
GUeeQhRXVe GaVeV

The SXUSRVe Rf WhiV SURjecW ZaV WR cUeaWe a UeQeZable eQeUg\ V\VWeP RSeUaWiQg iQ a clRVed
eQYiURQPeQW WhaW XWili]ed SUeVVXUi]ed gaV aQd aTXaWic WXUbiQeV WR SURdXce cRVW-efficieQW, cleaQ
eQeUg\. IW ZaV h\SRWheVi]ed WhaW if SUeVVXUi]ed heliXP UiVeV Whe faVWeVW, aV a UeVXlW Rf iWV lRZ
deQViW\, Whe iPSXlVe WXUbiQe caQ PRVW effecWiYel\ caSWXUe Whe SRWeQWial eQeUg\ VWRUed ZiWhiQ Whe
SUeVVXUi]ed gaV.  The SURWRW\Se V\VWeP ZaV bXilW iQ a 14 [ 9 [ 11 iQch, ZaWeU-SURRf cRQWaiQeU.
AQ iQleW fRU Whe geQeUaWRU aQd aWWached WXUbiQeV, aV Zell aV aQ iQleW fRU Whe gaV-UeleaVe YalYeV
ZeUe added aQd ZaWeU-SURRfed RQ Whe VideV. PUiRU WR WeVWiQg, YaUiRXV SURWRW\SeV Rf 3D SUiQWed
WXUbiQeV ZeUe cUeaWed WR RSWiPi]e eQeUg\ SURdXcWiRQ.  DaWa cRllecWiRQ iQclXded a cRPSaUiVRQ
Rf eQeUg\ RXWSXW XViQg Whe WhUee diffeUeQW gaVeV aV Zell aV a cRPSaUaWiYe-aQal\ViV Rf Whe
efficac\ Rf Whe WXUbiQe SURWRW\SeV. AfWeU VWaWiVWical aQal\ViV, daWa VXggeVWV WhaW heliXP gaV,
ZheQ XVed ZiWh SURWRW\Se WXUbiQe #3, SURdXced Whe laUgeVW aPRXQW Rf eQeUg\.

SWXdenW Name(V): H. SSieVV, C. EVchUichW

AbVWracW:

165
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: RePRYal Rf PheQRl fURP DUiQkiQg WaWeU UWili]iQg FRRd-DeUiYed AcWiYaWed CaUbRQ
CRPbiQed ZiWh Nickel (II) O[ide

PheQRl iV a highl\ WR[ic aURPaWic cRPSRXQd fUeTXeQWl\ UeleaVed iQWR Whe eQYiURQPeQW Yia
YaUiRXV aQWhURSRgeQic VRXUceV, VXch aV ZaVWeZaWeU. AcWiYaWed caUbRQ (AC) aQd Qickel (II)
R[ide haYe bRWh beeQ VhRZQ WR be effecWiYe SheQRl adVRUbeQWV. AC caQ be VRXUced fURP
biRPaVV like fRRd ZaVWe, PakiQg iW a YeU\ VXVWaiQable aQd deViUable VRUbeQW. ThiV SURjecW
aiPed WR XWili]e fRRd-deUiYed AC cRPbiQed ZiWh NiO WR filWeU SheQRl fURP dUiQkiQg ZaWeU.
The PeQWRU cRQdXcWed baWch e[SeUiPeQWV b\ SlaciQg VeYeUal AC/NiO VRUbeQWV iQWR SheQRlic
VRlXWiRQV RYeU SeUiRdV Rf 24 hRXUV. The VRUbeQWV diffeUed iQ WheiU UaWiR (b\ PaVV) Rf AC aQd
NiO. TheVe e[SeUiPeQWV \ielded daWa abRXW Whe adVRUSWiRQ caSaciW\ (iQ Pg/g) Rf Whe VRUbeQWV.
The VWXdeQWV XVed WhiV daWa WR deWeUPiQe if Whe YaU\iQg VRUbeQW cRPSRViWiRQV SURdXced
VWaWiVWicall\ VigQificaQW diffeUeQceV iQ VRUbeQW caSaciW\. FiQdiQgV WhXV faU haYe iQdicaWed WhaW
Whe addiWiRQ Rf NiO WR aQ AC VRUbeW dReV QRW VigQificaQWl\ hiQdeU RU iPSURYe VRUbeQW caSaciW\.
FXUWheU UeVeaUch RQ diffeUeQW UaWiRV Rf AC aQd NiO PXVW be WeVWed, hRZeYeU, aV Whe\ Pa\ \ield
diffeUeQW cRQclXViRQV. The fiQdiQgV Rf WhiV SURjecW Pa\ lead WR iQQRYaWiRQV WhaW PRUe
effecWiYel\ SXUif\ ZaWeU aQd VXSSRUW SXblic healWh. AddiWiRQall\, b\ XWili]iQg biRPaVV iQ a
VXVWaiQable PaQQeU, leVV biRPaVV Pa\ Qeed WR be Slaced iQ laQdfillV, WheUeb\ lRZeUiQg Whe
dePaQd fRU defRUeVWaWiRQ aQd e[caYaWiRQ. DecUeaVed eQYiURQPeQWal daPage Zill, iQ WXUQ, leaYe
PRUe WUeeV VWaQdiQg WR abVRUb aWPRVSheUic caUbRQ diR[ide aQd leVVeQ Whe iPSacW Rf Whe glRbal
gUeeQhRXVe effecW aQd RWheU eQYiURQPeQWal cRQceUQV.

SWXdenW Name(V): E. Chang, J. Silbert

AbVWracW:

245
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: The EfficieQc\ Rf NeZeU aQd OldeU AiUcUafW DeVigQV

MaQ\ aeURVSace cRPSaQieV aUe deVigQiQg QeZ, iQQRYaWiYe aiUcUafWV iQ hRSe WR VaYe gaV aQd
PRQe\. IQ WhiV e[SeUiPeQW Ze Zill be WeVWiQg Whe aeURd\QaPicV Rf 2 QeZeU deVigQV aQd 1 PRUe
geQeUic aiUcUafW deVigQ WR Vee if WheVe QeZ aQd iQQRYaWiYe deVigQV aUe QXPeURXV WiPeV PRUe
efficieQW WhaQ Whe RldeU deVigQ. TR WeVW Whe aeURd\QaPicV, Ze Pade 3d Vcale PRdelV Rf Whe
MaYeUick b\ AiUbXV, Whe CeleUa 500l, aQd Whe NeZ MidVi]e AiUcUafW b\ BReiQg (NMA). AQd
Ze Zill WeVW ad cRPSaUe lifW aQd dUag XViQg a ZiQd WXQQel.

SWXdenW Name(V): D. CaPPaURWa, M. MaUkRZVk\

AbVWracW:

89
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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TiWle: BiRPiPicU\ Rf Whale BaleeQ WR RePRYe MicURSlaVWicV fURP WaWeU

MicURSlaVWicV aUe VPall fUagPeQWV Rf SlaVWic leVV WhaQ 5 PP WhaW SURYe deWUiPeQWal WR Whe
PaUiQe eQYiURQPeQW. TheVe gUaiQV Rf SlaVWic aUe fRUPed ZheQ laUgeU SlaVWic SRllXWaQWV degUade
b\, fRUPiQg POPV, RU SeUViVWeQW RUgaQic SRllXWaQWV. AW leaVW 690 PaUiQe aQiPalV haYe beeQ
Sh\Vicall\ iPSacWed b\ POPV, Zhich caQ blRck Whe digeVWiYe WUacW ZheQ cRQVXPed. SRPe
PicURSlaVWicV cRQWaiQ WR[iQV fURP Whe PaQXfacWXUiQg SURceVV WhaW WhUeaWeQ Whe healWh Rf PaUiQe
RUgaQiVPV.

The SXUSRVe Rf WhiV SURjecW ZaV WR deVigQ a QeZ aSSaUaWXV WR UePRYe PicURSlaVWic SRllXWaQWV
fURP PaUiQe eQYiURQPeQWV. ThiV aSSaUaWXV iV iQVSiUed fURP Whe VXcWiRQ-feediQg V\VWeP Rf
baleeQ ZhaleV, Zhich iV effecWiYe aW gaWheUiQg VPall, VcaWWeUed SUe\. The hRSe iV WhaW b\ XViQg
biRPiPicU\ Rf aQ alUead\ eVWabliVhed V\VWeP iQ QaWXUe, Whe QeZ aSSaUaWXV Zill SURYe WR be
PRUe effecWiYe WhaQ alUead\ e[iVWiQg PeWhRdV WR UePRYe PicURSlaVWicV.

The deYelRSPeQW Rf WhiV SURjecW caQ be VeSaUaWed iQWR WZR ShaVeV. IQ ShaVe RQe Rf Whe SURjecW,
UeVeaUch ZaV cRQdXcWed WR cRQVWUXcW a PRdel Rf Whe aSSaUaWXV. AfWeU VkeWchiQg RXW a
SUeliPiQaU\ deVigQ RQ SaSeU, Whe deVigQ ZaV UecUeaWed digiWall\ XViQg a CAD VRfWZaUe. IQ
ShaVe WZR Rf Whe SURjecW, Whe SUacWicaliW\ Rf Whe PRdel ZaV WeVWed aQd Whe RUigiQal PRdel ZaV
UefiQed. WheUeaV Whe iQiWial PRdel ZaV VSheUical iQ VhaSe, Whe QeZ PRdel ZaV cRQical iQ VhaSe
WR decUeaVe dUag aV Whe aSSaUaWXV WUaYeled WhURXgh ZaWeU. A VecRQd filWeU ZaV added WR Whe
iQVide Rf Whe aSSaUaWXV ZiWh RSeQiQgV 1 PP aSaUW iQ RUdeU WR decUeaVe Whe SRVVibiliW\ Rf
cRllecWiQg aQ\ RWheU debUiV.

SWXdenW Name(V): J. Guo, Y. Shirai

AbVWracW:

251
Word CoXnW

1. AV a SaUW Rf WhiV UeVeaUch SURjecW, Whe VWXdeQW diUecWl\ haQdled, PaQiSXlaWed, RU iQWeUacWed ZiWh (check
all WhaW aSSl\):
                                   hXPaQ VXbjecWV                  SRWeQWiall\ ha]aUdRXV biRlRgical ageQWV
                                   YeUWebUaWe aQiPalV             cRQWURlled VXbVWaQceV

2. SWXdeQW iQdeSeQdeQWl\ SeUfRUPed all SURcedXUeV aV RXWliQed iQ WhiV abVWUacW.
3. ThiV SURjecW ZaV cRQdXcWed aW a RegiVWeUed ReVeaUch IQVWiWXWiRQ.
4. Is this project a continuation?
5. M\ diVSla\ bRaUd iQclXdeV ShRWRgUaShV/YiVXal deSicWiRQV Rf hXPaQV (RWheU WhaQ P\Velf RU P\ faPil\):

[
[

[
[

Yes NR
Yes NR

Yes NR

Yes NR
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