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6HQLRU�'HVLJQ�3URMHFWV 
/H7RXUQHDX�8QLYHUVLW\ 
(QJLQHHULQJ�	�(QJLQHHULQJ�7HFKQRORJ\ 

7KH�SXUSRVH�RI WKH�$GGLWLYH�&RQVWUXFWLRQ�0DWHULDOV�
([SHULPHQWDWLRQ�SURMHFW�LV WR�GHYHORS�D��'�WRRO�
FDUULHU�DV�WKH�FHQWUDO�PRGXOH�RI�DQ�DGGLWLYH�
FRQVWUXFWLRQ�SODWIRUP��7KH�SODWIRUP�LV GHVLJQHG�WR�EH�
D�WHVW�EHG�IRU�DGYDQFHPHQW�LQ�DGGLWLYH�FRQVWUXFWLRQ�
WHFKQLTXHV�DQG�PDWHULDOV� 7KLV�LV�D�PXOWL-\HDU�
SURMHFW� �7KLV�\HDU�WKH�WRRO�FDUULHU�PRGXOH�LV�EHLQJ�
GHVLJQHG DQG�FRQVWUXFWHG WR�EH�DGDSWDEOH�LQ�ERWK�
ORDG�DQG�SDWK�WR�PHHW�PXOWLSOH�QHHGV DQG�
REMHFWLYHV��7KLV�SURMHFW�ZLOO IDFLOLWDWH�IXWXUH UHVHDUFK�
DQG�GHYHORSPHQW�LQ PDWHULDOV�DQG�SURFHVVHV�
DGDSWDEOH�WR�DGGLWLYH�FRQVWUXFWLRQ IRU�WKH�&LYLO�
(QJLQHHULQJ�'HSDUWPHQW�DW�/H7RXUQHDX�8QLYHUVLW\�   

Faculty Advisor: Dr. Kraig Warnemuende 

  

:RXOGQ¶W�LW�EH�QLFH�LI�RXU�YLWDOV�
FRXOG�EH�PHDVXUHG�ZKLOH�VRFLDO�
GLVWDQFLQJ"  

7KH�SXUSRVH�RI�WKH %UHDWKH SURMHFW LVௗWR GHVLJQ�
DQG SURGXFH D PHGLFDO GHYLFH WKDW�ZLOO�DOORZ�PHGLFDO�
SURIHVVLRQDOV�WKH�DELOLW\�WR�VDIHO\ௗPRQLWRUௗSDWLHQWV
�
UHVSLUDWRU\�UDWH�ZLWKRXW�LQWUXVLYH�HTXLSPHQW RU�GLUHFW�
FRQWDFW�ZLWK�WKH�SDWLHQW� 7KH�SODQ�LQFOXGHV�XVH�RI D�
WKHUPDO�FDPHUD�WRௗPHDVXUH�WKH�SDWLHQWV¶�UHVSLUDWRU\�
UDWH LQWHJUDWHG�LQWR�D�XVHU-IULHQGO\�HQYLURQPHQW�   

Faculty Advisor: Dr. Joonwan Kim   

*DXJLQJ�GHYLFHV�IRU�ZDWHU�GLVFKDUJH�PHDVXUHPHQW�DUH�
XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�ZDWHU�IORZLQJ�SHU�XQLW�WLPH�
�RU�GLVFKDUJH��LQ�HQJLQHHUHG�DQG�QDWXUDO�FKDQQHOV��7KH�
LQIRUPDWLRQ�JDWKHUHG�LV�XVHG�E\�HQJLQHHUV�DQG�
SROLF\PDNHUV�IRU�IORRG�FRQWURO��ZDWHU�VXSSO\�DQG�LUULJDWLRQ�
SODQQLQJ��HVWLPDWLQJ�UXQRII�FRHIILFLHQWV��DQG�GHVLJQ�RI�UHODWHG�K\GUDXOLF�
VWUXFWXUHV��7KH�DFFXUDF\�DQG�SUHFLVLRQ�RI�WKHVH�GHYLFHV�LV�LPSRUWDQW�WR�EH�
DEOH�WR�PDNH�LQIRUPHG�GHFLVLRQV� 7KH�SXUSRVH�RI�WKH�)ORZ�SURMHFW�LV�WR DSSO\�
WKHVH�FLYLO�HQJLQHHULQJ�SULQFLSOHV�WR�WKH�XQLTXH�FKDUDFWHULVWLFV�RI�WKH�
/H7RXUQHDX�8QLYHUVLW\�UHWHQWLRQ�SRQG�DQG�FDPSXV�ZDWHUVKHG�  7KH SURMHFW�LQYROYHV�WKH�GHVLJQ��FRQVWUXFWLRQ��
DQG�ILHOG�WHVWLQJ�RI�YDULRXV�IORZ�PHDVXUHPHQW�GHYLFHV��/DERUDWRU\ DQG�ILHOG�WHVWLQJ�ZLOO�EH�FRQGXFWHG�DQG�
RSWLPXP�GHVLJQV�ZLOO�EH�DGRSWHG�IRU�XVH LQ�HGXFDWLRQDO ODEV� LQFOXGLQJ UDLQIDOO-UXQRII�PRQLWRULQJ�LQ�WKH�/(78�
UHWHQWLRQ�SRQG�DQG�UXQRII�FRHIILFLHQW�FRPSXWDWLRQ�IRU�WKH�/(78�FDPSXV�ZDWHUVKHG� �  

Faculty Advisor: Dr. Yunus Salami  

https://www.letu.edu/academics/engineering/fac-bio-warnemuende.html
https://www.letu.edu/academics/engineering/fac-bio-joonwankim.html
https://www.letu.edu/academics/engineering/fac-bio-salami.html


 

 

7KH�SXUSRVH�RI�WKH�/H7RXUQHDX�(PXODWHG�
*36�5DQJH SURMHFW�LV�WR GHYHORS�D�
ZLUHOHVV��OLFHQVH-IUHH��UREXVW�*36�WHVWLQJ�
V\VWHP�DORQJ�ZLWK�DQ�RXW-RI-EDQG�DWWDFNHU�
ERDUG�DQG�DQDO\VLV�VRIWZDUH� 7KH�SURMHFW�
ZLOO FUHDWH�D�*36 5DQJH DQG�SODFH�LW�RQ�
FDPSXV�IRU�WKH�SXUSRVH�RI�UXQQLQJ�RYHU-
WKH-DLU�WHVWLQJ�DQG�HYDOXDWLRQ�RI�
DGYHUVDULDO�VLJQDOV��/(*5DQJH�LV�FXUUHQWO\�LQ�\HDU�WZR�
RI D�WKUHH-\HDU�SURMHFW�LQ�SDUWQHUVKLS�ZLWK�6DQGLD�
1DWLRQDO�/DERUDWRULHV��,Q�\HDU�RQH�WKH�IRFXV�ZDV�RQ�UHVHDUFK�RI�WKH�*36�UDQJH��GHVLJQLQJ�DQG�IDEULFDWLQJ�WKH�
UHFHLYHU ERDUG��DQG EHJLQQLQJ VRIWZDUH�GHYHORSPHQW�DQG�PRGLILFDWLRQ�  

,Q�WKH�����-���VFKRRO�\HDU� WKH WHFKQLFDO�VFRSH�LV�WR�GHYHORS�WKH�*36�UDQJH DQG WKH�DWWDFNHU��DQG�
WR SURYLGH PHWULFV�RI�VXFFHVV�DV�DQ�RXWSXW�WR WKH�FOLHQW� ,Q�\HDU�WKUHH�WKH�WHDP�ZLOO�FRQWLQXH�ZRUNLQJ�WR�IXUWKHU�
PDWXUH�WKH DWWDFNHU��DV ZHOO�DV�LPSOHPHQWLQJ�ORFDOL]DWLRQ�RI�WKH�DWWDFNHU EDVHG�RQ�FOLHQW�LQSXW�  7KH�*36�UDQJH�
FRQVWHOODWLRQ�ZLOO�FRQVLVW�RI�VL[�WUDQVPLWWHUV�DQG�WZR�UHFHLYHUV��7KH�WUDQVPLWWHUV�ZLOO�UHFHLYH�DXWKHQWLF�*36�
VLJQDOV�DQG�XVH�LW�WR�GLVFLSOLQH�D�IDEULFDWHG�VLJQDO�RYHU�WKH�,QGXVWULDO�6FLHQWLILF�DQG�0HGLFDO��,60��EDQG��7KH�
UHFHLYHUV�ZLOO�WDNH�LQ�ERWK�WKH�DXWKHQWLF�*36�VLJQDOV�DQG�WKH�HPXODWHG�VLJQDOV�WR FRPSDUH�WKHLU�SRVLWLRQ�
VROXWLRQV��(DFK�GHYLFH�ZLOO OHYHUDJH PDWXUH�FRGH�SURYLGHG�WKURXJK�87�$XVWLQ
V�5DGLRQDYLJDWLRQ�/DE LQ�RUGHU�
WR SURFHVV�VLJQDOV�  

Faculty Advisor: Dr. Nathan Green 

,Q�WKH�GHYHORSLQJ�ZRUOG��SRZHUHG�ZKHHOFKDLUV�DUH�
WRR�H[SHQVLYH�IRU�PRVW�SHRSOH�ZKR�QHHG�WKHP��
0HDQZKLOH��EDWWHU\-SRZHUHG�ZKHHOV�DUH�
GHFUHDVLQJ�LQ�FRVW�GXH�WR�WKHLU�SUHYDOHQFH�LQ�
SRZHUHG�VFRRWHUV�DQG�ELF\FOHV��7KH�SXUSRVH�RI�
WKH�)URQWLHU�:KHHOFKDLUV�SURMHFW�LV�WR�GHVLJQ��
EXLOG�DQG�WHVW�DQ�HOHFWULF�ZKHHO�DWWDFKPHQW�WKDW�
FDQ�EH�HDVLO\�DWWDFKHG�WR�H[LVWLQJ�ZKHHOFKDLU�
PRGHOV�XVHG�LQ�GHYHORSLQJ�FRXQWULHV��7KLV�
DGGLWLRQ�ZLOO�IDFLOLWDWH�WUDYHO�XS�WR����PLOHV�RYHU�
VHPL-UXJJHG�URDGV�DW�XS�WR����PSK��,Q�WKLV�
DSSOLFDWLRQ�WKH�GHYLFH�QHHGV�WR�UHTXLUH�OLWWOH�
PDLQWHQDQFH�DQG�FRVW�OHVV�WKDQ�������7KLV�LV�D�
PXOWL-\HDU�SURMHFW�FRQGXFWHG�LQ�SDUWQHUVKLS�ZLWK�
%HHOLQH�:KHHOFKDLUV��D�ZKHHOFKDLU�IDFWRU\�LQ�
*XDWHPDOD� 

Faculty Advisor: Professor Norman Reese  

https://www.letu.edu/academics/engineering/fac-bio-reese.html
https://www.letu.edu/academics/engineering/fac-bio-ngreen.html


 

 

7KH�7DQGHP�6XEPHUJHG�$UF�:HOGLQJ�3URGXFWLYLW\�2SWLPL]DWLRQ�
SURMHFW LV�WKH�IUXLW�RI�D�SDUWQHUVKLS�EHWZHHQ�/H7RXUQHDX�
8QLYHUVLW\�DQG�7ULQLW\�,QGXVWULHV�RI�/RQJYLHZ��,Q�����-���WKH�
SURMHFW�FRPSOHWHG�DQ�LQLWLDO�HIIRUW�XVLQJ�����-LQFK�SODWH��
GHPRQVWUDWLQJ�URXWHV�WR�LQFUHDVH�$$&�6$:�SURGXFWLYLW\��
IOH[LELOLW\��UHSHDWDELOLW\��ZKLOH�GHFUHDVLQJ�WKH�UHTXLUHG�RSHUDWRU�
ZHOGLQJ�VNLOO�OHYHO��7KH�LQFUHDVH�LQ�SURGXFWLYLW\�ZDV�
GHPRQVWUDWHG�E\�DSSOLFDWLRQ�RI�SDUDPHWHUV�LQ�D�VSHFLILF�ZLUH�
FRPELQDWLRQ�DW�LQFUHDVHG�VSHHGV�WKDW�SURGXFHG�ZHOGV�
DFFHSWDEOH�LQ�WKH�FXUUHQW�7ULQLW\�TXDOLILHG�ZHOGLQJ�SURFHGXUH��
7KH�SRVVLELOLW\�RI�LQFUHDVLQJ�UHSHDWDELOLW\�DQG�UHGXFLQJ�RSHUDWRU�
VNLOO�OHYHO�ZDV�GHPRQVWUDWHG�WKURXJK�DSSOLFDWLRQ�RI�D�URERW�WR�
SHUIRUP�WKH�WDFN�SDVV�WKDW�SUHFHGHV�WKH�WZR�6$:�SDVVHV� 7KLV�
\HDU�WKH�JRDO�RI�WKH SURMHFW LV WR RSWLPL]H 6$:�YDULDEOHV�IRU�
ZHOGLQJ �-LQFK-WKLFN�VWHHO�SODWH�LQ�WDQGHP�ZLUH�IHHG�6$:�
WKURXJK�ZHOGLQJ�H[SHULPHQWV�DQG�SURFHVV�RSWLPL]DWLRQ��6SHFLILF�
REMHFWLYHV LQFOXGH� ���([WHQG�ILQGLQJV�WR�RQH-LQFK�SODWH�����4XDQWLI\�
WKH�LPSDFW�RI�URRW�RSHQLQJ�YDULDELOLW\�RQ�ZHOG�TXDOLW\��DQG����,QYHVWLJDWH�LPSDFW�RI�KHDW�LQSXW�RQ�ZHOG�KHDW�
DIIHFWHG�]RQH�WRXJKQHVV��7KH�UHVXOWV�RI�WKLV�ZRUN�PD\�HQDEOH�IXUWKHU�SURGXFWLYLW\ LPSURYHPHQWV�LQ�WKH�$$&�
6$:�SURFHVV�DQG�ZLOO LGHQWLI\ WKH�LPSDFW�RI�6$:�SURFHVV�YDULDEOHV�RQ�ZHOG�TXDOLW\�  
 
Faculty Advisor: Dr. Ezequiel Pessoa  

7KH�SXUSRVH�RI�WKH�/H7RXUQHDX�5HKDELOLWDWLRQ�(QJLQHHULQJ�
3URMHFW�LV WR�UHVHDUFK�DQG�GHYHORS�D�URERWLF�V\VWHP�
WR DVVLVW JDLW UHKDELOLWDWLRQௗIRU�LQGLYLGXDOV�ZLWK�PRWRU�
LPSDLUPHQW� 7KH IRFXV ZLOO�EH RQ�DௗV\VWHP�WKDW�SRWHQWLDOO\�
HQKDQFHV�QHXURSODVWLFLW\�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP��
6SHFLILF REMHFWLYHV DUH��� WR�UHVHDUFK�DQG�VWXG\�WKH�ODWHVW�
UHKDELOLWDWLRQ�PHWKRGV�ZLWK�VHQVRULPRWRUௗLQWHJUDWLRQ��DQG�
�� WR�GHYHORS�D�V\VWHP��XVLQJ�ERWK�VRIWZDUH�DQG�
KDUGZDUH� WR�LPSOHPHQWௗQHXURSODVWLFLW\-HQKDQFLQJ�PHWKRGV�
WR�FROOHFW�GDWD� 7KLV�ZRUN�ZLOO�EHFRPH�WKH�IRXQGDWLRQ�RI�WKH�
V\VWHP�WR�EH�XVHG�LQ�FOLQLFDO�VHWWLQJV�LQ�WKH�IXWXUH�  
 

Faculty Advisor: Dr. Ko Sasaki  

7KH�JRDO�RI�/H7RXUQHDX�8QLYHUVLW\�1H[XV�IRU�
$PDWHXU�5RFNHWU\�SURMHFW�LV�WR�SDUWLFLSDWH�LQ�WKH�
$UJRQLD�&XS�FRPSHWLWLRQ��,Q�RUGHU�WR�VXFFHVVIXOO\�
SDUWLFLSDWH��WKH�SURMHFW�LV�WR��FUHDWH�D�SD\ORDG-
EHDULQJ�VHYHQ-IRRW�URFNHW�GHVLJQHG�WR�UHDFK�D�KHLJKW�
RI������IHHW�DQG�GHSOR\�D�SD\ORDG�IRU�WDUJHW�
DFTXLVLWLRQ��2QFH�DW�DSRJHH��PD[LPXP�KHLJKW���WKH�
URFNHW�ZLOO�GHSOR\�ERWK�WKH�SDUDFKXWH�DQG�SD\ORDG�
VLPXOWDQHRXVO\�DQG�DXWRQRPRXVO\��7KH�SD\ORDG�ZLOO�
EH�GHVLJQHG�WR�DXWRQRPRXVO\�VHHN�WKH�GHVLJQDWHG�
WDUJHW�WKURXJK�*36�DQG�ODQG�DV�FORVH�DV�SRVVLEOH��
7KH�SURMHFW�ZLOO�QHHG�WR�FRQVLGHU�VWUXFWXUDO�DQG�IOXLG�
PHFKDQLFV��DHURG\QDPLFV��DQG�WKH�FXOPLQDWLRQ�RI�
WKHVH�ILHOGV SHUWDLQLQJ�WR�D�ODXQFK�YHKLFOH�V\VWHP�
DQG�D�SD\ORDG�GHOLYHU\�V\VWHP��)RU�PRUH�LQIRUPDWLRQ�
YLVLW�OXQDUOHWX�VTXDUHVSDFH�FRP��� 
 
Faculty Advisor: Dr. Chad File 

https://www.letu.edu/academics/engineering/fac-bio-sasaki.html
https://www.letu.edu/academics/engineering/fac-bio-file.html
https://www.letu.edu/academics/engineering/fac-bio-pessoa.html


 

 

6ZHHW�6KRS�86$��LQ QHDUE\ 0RXQW�3OHDVDQW�7;��
LV�D�OHDGLQJ�PDQXIDFWXUHU�RI�KDQGPDGH�DQG�VSHFLDOW\�
FKRFRODWHV��,Q�D�SURFHVV�IRU�SDFNDJLQJ�PLQW�VWLFNV�IRU�D�FHUWDLQ�
FOLHQW��WKH�SDFNDJLQJ�ZDV�IDLOLQJ�IRU�DQ�XQDFFHSWDEOH�QXPEHU�RI�
FKRFRODWHV��:KLOH�WKH\�KDYH�EHHQ�DEOH�WR�LPSURYH�WKH�
SURFHVV VR�DV�WR PLQLPL]H�ORVVHV��WKHUH LV�VWLOO D�ODUJH DQG�
JURZLQJ LQYHQWRU\�RI�IDLOHG�SDFNDJHV FRQWDLQLQJ XVDEOH�
FKRFRODWH��7KH�6ZHHW�6KRS LV�VSRQVRULQJ�WKLV�SURMHFW�ZLWK�WKH�
SXUSRVH�RI�GHYHORSLQJ�D�V\VWHP IRU�UHFRYHULQJ�WKLV�FKRFRODWH��
7KH�SURMHFW�ZLOO�LQYROYH�UHVHDUFK�DQG�H[SHULPHQWDWLRQ�ZLWK�
SURFHVV�HTXLSPHQW�DQG�VROLG�IOXLG�SURSHUWLHV�RI�FKRFRODWH��ZLWK�
DSSOLFDWLRQV�LQ�SURFHVV�HQJLQHHULQJ�DQG�LQVWUXPHQWDWLRQ�DQG�
FRQWUROV��7KH�RXWFRPH�ZLOO�EH�D�ZRUNLQJ�VROXWLRQ�WR�EH�GHSOR\HG�DW�WKH�6ZHHW�6KRS�
WKDW�ZLOO�UHFRYHU�WKH�SURGXFW�IURP�WKH�LQYHQWRU\�DQG�EH�LPSOHPHQWHG�LQWR�WKH�FXUUHQW�
UHDO�WLPH�SURFHVV�  

Faculty Advisor: Professor John Tixier  

  

3HUVRQV�ZLWK�SK\VLFDO�GLVDELOLWLHV�RIWHQ�ILQG�LW�GLIILFXOW�WR�JHW�
LQ�DQG�RXW�RI�YHKLFOHV�� 

7KH�PDLQ REMHFWLYH RI WKH 7UDQVIHU DQG�7UDQVLWLRQ�2EMHFWLYH�
SURMHFW LV�WR�GHVLJQ��EXLOG�DQG�WHVW�D�GHYLFH�WKDW�FDQ�
HIIHFWLYHO\ DLG D�SHUVRQ�ZLWK�D�GLVDELOLW\�WR�JHW�LQ�DQG�RXW�
RI D YHKLFOH�VDIHO\�DQG�ZLWK�HDVH��7KH�GHYLFH�PXVW�EH�VDIH�
WR RSHUDWH DQG�LQH[SHQVLYH�WR�PDVV�SURGXFH�  

Faculty Advisor: Dr. Gitogo Churu  

7KH�SXUSRVH�RI�WKH�6SHFLDOL]HG�+HUGLQJ�(QJLQHHULQJ�3URMHFW�LV�
WR�GHYHORS�D�VPDUW�JDWH�V\VWHP�WR�DWWUDFW�DQG�JXLGH�KHUGV�WR�
GHVLJQDWHG�SDVWXUHV�ZKLOH�PRQLWRULQJ�DPELHQW�FRQGLWLRQV��7KH�
SURMHFW�VSRQVRU�LV�+HUG;��D�OHDGLQJ�FRPSDQ\�SURYLGLQJ�
LQQRYDWLYH�VROXWLRQV�LQ�WKH�JOREDO�DJULFXOWXUH�WHFKQRORJ\�
VHFWRU� 7KLV�SURMHFW�LPSOHPHQWV�+HUG;¶V�SDWHQWHG�SDVWXUDO�
URWDWLRQ�V\VWHP�WR PRQLWRU�KHUGV��FDWWOH�DQG�VKHHS��DQG�
PDQDJH�KHUG�EHKDYLRU��UHIOHFWLQJ�HQYLURQPHQWDO�IDFWRUV IRU�
RSWLPDO�FDUH�RI�WKH�DQLPDOV��IHHGLQJ��ZDWHULQJ��HWF����7KLV�
SURMHFW�LQFOXGHV�GHYHORSLQJ�D�VPDUW�JDWH�V\VWHP�WR�DWWUDFW�DQG�
JXLGH�KHUGV�WR�GHVLJQDWHG�SDVWXUHV��7KLV�LQYROYHV�DSSO\LQJ�
UHQHZDEOH�HQHUJ\��DXWRQRPRXV�JDWH�FRQWURO��ZLUHOHVV�
QHWZRUNLQJ��DQG UREXVW�GHVLJQ�WR�ZLWKVWDQG�ZHDWKHU�IRUFHV�DQG�
WKH�OLYHVWRFN�WKHPVHOYHV�� 

Faculty Advisor: Dr. Hoo Kim  

  

https://www.letu.edu/academics/engineering/fac-bio-hookim.html
https://www.letu.edu/academics/engineering/fac-bio-tixier.html
https://www.letu.edu/academics/engineering/fac-bio-churu.html



