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7KH� �WK� ,QGXVWULDO� WUDQVIRUPDWLRQ� LV� GUDVWLFDOO��
PRGLI�LQJ� VHYHUDO� TXDUWHUV� WRGD��� 7KH� ODWHVW�

mainstay� of� all� computational� trans�guration�
SURMHFWV�LV�$,��7KH�XWLOL]DWLRQ�RI�$,�KDV�UDLVHG�RYHU�
WKH� SDVW� FRXSOH� RI� �HDUV� DFURVV� D� KXJH� UDQJH� RI�
LQGXVWULDO� VHFWRUV�� LQFOXGLQJ� KHDOWK�FDUH� VHUYLFHV��
1RZ�D�GD�V��$,�LV�EHLQJ�XVHG�WR�UHFRJQL]H�YDULRXV�
FDUFLQRPDV��WUDFN���UHFRJQL]H�YLWDO�FOLQLFDO�IHDWXUHV��
��HYHQ�KHOS�GRFWRUV�GHWHFW���GLDJQRVH�SDWLHQWV�PRUH�
SUHFLVHO���7KH�XWLOL]DWLRQ�RI�$,�LQ�WKH�H[DPLQDWLRQ�

$EVWUDFW

7KH�XSFRPLQJ�,QGXVWULDO�WUDQVIRUPDWLRQ�ZLOO�EH�GLVWLQJXLVKHG�E��WKH�GRPLQLRQ�RI�$UWLILFLDO�
,QWHOOLJHQFH� �$,��� 7KH� GRPDLQ� RI� 0HGLFDO� -XULVSUXGHQFHLVSLYRWDO� WR� FULPLQDO� LQTXLULHV�� $,�
KDV� WKH� FDSDELOLW�� WR�SUHYDLO� RYHU� FRXQWOHVV� RI� WKH� FRQVWUDLQWV� OLQNHG�ZLWK� WKH� FRQYHQWLRQDO�
SURFHGXUHV�RI�UHJXODWLQJ�SRVW�PRUWHP�H[DPLQDWLRQV���IUDPLQJ�LQIHUHQFHV��$,�ZLOO�EH�SLYRWDO�
LQ�IUDPLQJ�YDULRXV�LQIHUHQFHV�RI�PHGLFR�OHJDO�VLJQLILFDQFH�LQ�0HGLFDO�MXULGLFDO�DSSURDFKHV�VXFK�
DV�WR[LFRORJLFDO�H[DPLQDWLRQ��FROOHFWLRQ�RI�YDULRXV�VSHFLPHQV�RI�PHGLFR�OHJDO�VLJQLILFDQFH�IURP�
FDYLWLHV��UHFRJQLWLRQ�RI�SDWKRORJLHV�LQ�YDULRXV�RUJDQV��UHFRJQLWLRQ�RI�YDULRXV�VWDLQV��UHFRJQLWLRQ�
RI�D�ZHDSRQ�RI�RIIHQFH��SRVW�PRUWHP�LQWHUYDO�FDOFXODWLRQV���VR�RQ��$,�FDQ�DOVR�EH�LQFRUSRUDWHG�
LQWR�SUHVHQWO��XVHG�LQYHVWLJDWLRQ���H[DPLQDWLRQ�DSSURDFKHV�WR�VSHHG�XS���ERRVW�WKH�SUHFLVLRQ�
RI�WKH�SURFHGXUH�DV�D�ZKROH��$,�ZLOO�SOD��D�SLYRWDO�UROH�LQ�0HGLFDO�-XULVSUXGHQFH�LQ�IXWXUH�

.H�ZRUG��0HGLFDO�-XULVSUXGHQFH��$,��0HGLFR�/HJDO�3RVW�0RUWHP�([DPLQDWLRQ��7R[LFRORJ��

RI�ELRORJLFDO�PDWHULDOV�KDV�HQRUPRXV�SUREDELOLW��LQ�
WKH�GRPDLQ�RI�WR[LFRORJ���$,�KDV�WKH�SUREDELOLW��WR�
WUDQVIRUP� WKH� GRPDLQV� RI� 0HGLFDO� -XULVSUXGHQFH�
VLQFH�LW�FDQ�KHOS�H[SHUWV�LQ�WKHLU�LQGLYLGXDO�GRPDLQV�
ZLWK� VWUHQXRXV� DQDO�WLFDO� IXQFWLRQV����� 7KLV� SDSHU�
H[DPLQHV� WKH�SUREDEOH�FRQVHTXHQFHV�RI�$,�RQ� WKH�
GRPDLQV�RI�0HGLFDO� -XULVSUXGHQFH�� DV�ZHOO� DV� WKH�
VLWXDWLRQV�WKDW�PXVW�EH�PHW�IRU�$,�WR�KDYH�D�SLYRWDO�
LPSDFW�LQ�WKHVH�GRPDLQV�

7H�PLQRORJLHV�5HODWHG�WR��,

AI:� The� earliest� de�nition,� furnished� by� its�
FUHDWRU� $ODQ� 7XULQJ�� ZDV� JLYHQ� DV� WKH� VFLHQFH� ��
HQJLQHHULQJ�RI�GHYHORSLQJ�VPDUW�WRROV��SDUWLFXODUO��
VPDUW�FRPSXWHU�SURJUDPV��$V�RI�ULJKW�QRZ��D�SUHFLVH�
de�nition� might� be� an� organization’s� (computer)�
FDSDFLW�� WR�DFFXUDWHO��UHDG�RXWVLGH� LQIRUPDWLRQ���
XWLOL]DWLRQ�RI�WKDW�LQIRUPDWLRQ�WR�PRGLI��LWVHOI�LQ�D�
�exible�way�to�accomplish�particular�objectives.

0DFKLQH�/HDUQLQJ��0/���7KH�VWDWLVWLFDO�SURFHGXUH�
of� �tting� models� to� information� &� learning� via�
LQVWUXFWLRQ� PRGHOV� RQ� LQIRUPDWLRQLV� NQRZQ� DV�
0DFKLQH�OHDUQLQJ�

3UHFLVLRQ� WKHUDSHXWLFV�� SUHGLFWLQJ� WKH� FRXUVH�
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RI� WKHUDS�� WKDW�ZLOO�PRVW� OLNHO�� KDYH� WKH�JUHDWHVW�
LPSDFW�RQ�WKH�SDWLHQW��,W�LV�WKH�DUHD�RI�WKHUDSHXWLFV�
ZKHUH� WRRO� OHDUQLQJ� LV�PRVW� IUHTXHQWO��DSSOLHG��$�
VHW� RI� LQVWUXFWLRQ� LQIRUPDWLRQ� IRU� ZKLFK� WKH� HQG�
YDULDEOH� �VXFK�DV� WKH�RQVHW�RI�D�GLVHDVH�� LV�NQRZQ�
LV�QHFHVVDU��IRU�SUHFLVLRQ�WKHUDSHXWLFV�WR�IXQFWLRQ��
7KLV�SURFHGXUH�LV�NQRZQ�DV�VXSHUYLVHG�OHDUQLQJ�

'HHS� /HDUQLQJ� �'/��� $� GHHS� QHXUDO� PDWUL[�
with�a� speci�c� con�guration�of�neurons�arranged�
LQ�PXOWLSOH� VXFFHVVLYH� OD�HUV� LV� NQRZQ� DV� D� GHHS�
OHDUQLQJ� PDWUL[�� ZKLFK� LV� D� VXEFDWHJRU�� RI� WRRO�
OHDUQLQJ�

5(9,(:

:�DW�LV0HGLFDO�-��LVS��GHQFH�

7KH�XWLOL]DWLRQ�RI�PHGLFDO�VSHFLDOLW��WR�FULPLQDO�
LQTXLULHV�� DGPLQLVWUDWLRQ� RI� MXVWLFH� �� WKH� OHJDO�
RUJDQL]DWLRQ� LV� NQRZQ� DV� 0HGLFDO� MXULVSUXGHQFH�
ZKLFK� DOVR� LQFOXGHV� WR[LFRORJ��� 7R[LFRORJ��V�
SULQFLSDO�REMHFWLYH�LV�WR�LQYHVWLJDWH�KRZ�FKHPLFDOV��
ERWK� QDWXUDOO�� RFFXUULQJ� �� PDQXIDFWXUHG�� DIIHFW�
KXPDQ� KHDOWK�� 7R[LFRORJ�� KDV� FRXQWOHVV� VXE�
VSHFLDOWLHV����

$,�,1�0(�,&$/�-85,6358�(1&(�

'HYHORSLQJ� VPDUW� WRROV� ZLWK� FRJQLWLYH�
FDSDELOLWLHV� LV� D� FRQVWLWXHQW� RI� $,�� 7KH� WUDGLWLRQDO�
SRVW�PRUWHP�H[DPLQDWLRQ�SURFHGXUH�KDV�FRXQWOHVV�
GLVDGYDQWDJHV�� LQFOXGLQJ� WKH� ZDQW� IRU� H[SHUW�
SHUVRQ� LQ� HDFK� LQVWDQFH�� WKH� SUREDELOLW�� IRU�
KXPDQ� YDULDQFH� LQ� WKH� SKUDVLQJ� RI� LQIHUHQFHV� DW�
VRPH� VWDJHV�� �� WKH� LQ� FDSDFLW�� WR� VHH�PHWLFXORXV�
GHWDLOV� ZLWK� WKH� QDNHG� KXPDQ� H�H�� 7R� FRXQWHU�
WKHVH�� PHGLFDO� MXULVSUXGHQFH� H[SHUWV� XUJHQWO��
QHHG� WR� DSSO�� LQQRYDWLYH� WHFKQRORJLHV���
7RRO� OHDUQLQJ� LQFOXGHV� GHHS� OHDUQLQJ�� ZKLFK�
KDV� WKH� DELOLW�� WR� OHDUQ� IURP� LPDJHV�� 7KLV� FDQ� EH�
DSSOLHG� WR� FDOFXODWH� WKH� DJH� RI� VNHOHWDO� ERQHV��
7KH� WKUHH�GLPHQVLRQDO� FRQYHQWLRQDO� QHXUDO�
PDWUL[��RU��'�&11��LV�KLJKO��XWLOL]HG�IRU�PHGLFR�
OHJDO� DQWKURSRORJLFDO� IXQFWLRQV� �� LV� FDSDEOH� RI�
SHUIRUPLQJ�ERWK�JHQHUDWLYH���GHVFULSWLYH�IXQFWLRQV��
,W� OHDUQV� LQ� WKUHH� GLPHQVLRQV�� %�� HVWLPDWLQJ� VRIW�
WLVVXH� WKLFNQHVV� IURP� WKH�VNXOOV�� LW� FDQ�EH�XWLOL]HG�
LQ�PHGLFDO� MXULVSUXGHQFH�WR�GHWHFW�DJH��VH[��YHFWRU�
IRUHFDVWV����FHSKDORPHWULF�ODQGPDUN�DQ�QRWDWLRQV��
&RQH� %HDP�&RPSXWHG� 7RPRJUDSK�� VFDQV� RI� WKH�
KHDG�DUH�W�SLFDOO��WKH�VRXUFH�RI�LQSXW��,W�LV�D�VXSHULRU�
RUJDQL]DWLRQ�ZLWK�QR�VXEMHFWLYH�ELDV���QR�IDWLJXH��
,W� FDQ�DOVR�EH�KHOSIXO� LQ�FDVHV�RI�VXGGHQ�GHDWK�E��
DVVHVVLQJ�KDUG�WLVVXHV���KLGGHQ�GDPDJH�WKDW�PLJKW�

KDYH�FRQWULEXWHG�WR�WKH�GHDWK�

,Q� WKH� GRPDLQ� RI� PHGLFDO� MXULVSUXGHQFH��
UHFRJQLWLRQ�LV�SLYRWDO�VLQFH�LW�V�QHHGHG�WR�UHFRJQL]H�
FULPLQDOV�� UHFRJQL]H� D� GHDG� SHUVRQ� ZKR� LV�
XQNQRZQ�� �� UHFRJQL]H� YLFWLPV� RI� FDWDVWURSKHV�
ERWK� QDWXUDO� �� PDQPDGH�� 7KH� FRQYHQWLRQDO�
SURFHGXUH�RI�UHFRJQLWLRQ�LQFOXGHV�SK�VLFDO�PDUNV��
VFDUV�� WDWWRRV�� DQWKURSRORJ��� �� IDFH� GHVFULSWLRQV�
etc.� DNA� examination� &� �nger-printing� are� two�
ODQGPDUN� SURFHGXUHV� WKDW� KDYH� EHHQ� GHYHORSHG��
+RZHYHU�� WKH� GHYHORSPHQW� RI� $,� KDV� PDGH� LW�
SRVVLEOH� IRU� WRROV� WR� YHULI�� UHFRJQLWLRQ�� $� WRRO�
ZLOO� HOHFWURQLFDOO�� UHFRUG� LQIRUPDWLRQ� ZKHQ� LW�
UHFHLYHV� LQSXW� RI� GLIIHUHQW� ERG�� IDFWRUV�� VXFK� DV�
�nger-prints,� retinal� arrangements,� &� face� traits.�
7KH� WRRO� FDQ� XWLOL]DWLRQ� $,� WR� GHWHFW� D� SHUVRQ�V�
UHFRJQLWLRQ� E�� HPSOR�LQJ� WKHVH� YDULDEOHV�� ZKLFK�
DUH�DOUHDG��HOHFWURQLFDOO��VWRUHG�LQ�WKH�RUJDQL]DWLRQ��
)RU�WKH�SXUSRVH�RI�HVWDEOLVKLQJ�LGHQWLW���D�WRRO�FDQ�
EH� IXUQLVKHG�D�YDULHW�� RI� YDULDEOHV�� VXFK�DV� YRLFH��
palm�print,�DNA,�facial�features,�iris,��nger-print,�
�� JDLW� DUUDQJHPHQWV�� %LRPHWU�� LV� WKH� UHFRJQLWLRQ�
RI� DSHUVRQ� EDVHG� RQ� ELRORJLFDO� LQIRUPDWLRQ��
:KHQ� DSHUVRQ� SUHVHQWV� WKH� FRPSXWHU� ZLWK� WKHLU�
XQLTXH�ELR�PHWULF�DUUDQJHPHQW� IRU� H[DPSOH�� WKHLU�
�nger-print,� it� will� instantly� recognize� them� by�
FRQWUDVWLQJ� LW� WR� WKH� ELR�PHWULF� DUUDQJHPHQW� WKDW�
LW�KDV�DOUHDG��VWRUHG��7KHUHIRUH��E��FRQWUDVWLQJ�WKH�
ELR�PHWULF� DUUDQJHPHQW� SUHVHQWHG� WR� D� WRRO� ZLWK�
WKH� ELR�PHWULF� LQIRUPDWLRQ� DOUHDG�� VWRUHG� DW� WKH�
WRRO�� DSHUVRQ�V� LGHQWLW�� FDQ� EH� VXEVWDQWLDWHG�� 7KH�
RUJDQL]DWLRQ�ZLOO�QHHG� WKH�ELR�PHWULF� LQIRUPDWLRQ�
of� every� person� living� in� a� speci�c� area� in� order�
WR� DSSO�� WKLV�PHWKRGRORJ�� WR� D� KXJH� SRSXODWLRQ��
7KLV� ELR�PHWULF�SURFHGXUH�ZLOO� EH� YHU��KHOSIXO� LQ�
HVWDEOLVKLQJ�D�SHUVRQ�V�LGHQWLW�����

$� PRUH� UHFHQW� GHYHORSPHQW� LQ� WKH� UHDOP� RI�
PHGLFDO� MXULVSUXGHQFH� LV� WKH� DSSOLFDWLRQ� RI�$,� WR�
HQKDQFH� YLUWXDO� SRVW�PRUWHP� H[DPLQDWLRQV�� &7�
��05,�VFDQV�ZLOO�EH�XWLOL]HG�WR�KHOS� WRRO� OHDUQLQJ�
DOJRULWKPV� REWDLQ� LPDJHV� RI� WKH� ERG��� %DVHG� RQ�
WKH�SKRWRV��WKH�WRRO�ZLOO�GHWHFW�WKH�GLVHDVHG�VWDWH�RI�
DQ�RUJDQ�E��FRQWUDVWLQJ� LW�ZLWK� WKH� ODUJH�TXDQWLW��
RI� LQSXW� LQIRUPDWLRQ� WKDW� LW�KDV�EHHQ�JLYHQ��$IWHU�
SURFHVVLQJ� WKH� LQIRUPDWLRQ�� WKH� RUJDQL]DWLRQ� ZLOO�
GHWHFW� WKH� RUJDQV�� LOOQHVV� VWDWH� �� SUREDEO�� HYHQ�
WKH�UHDVRQ�RI�GHDWK��2QH�FDQ�IRUPXODWH� LQIHUHQFHV�
DERXW�GHHS�LQMXULHV��VPDOO�IUDFWXUHV��RUJDQ�GLVHDVH��
&�tissue�in�ammation.

%�� H[DPLQLQJ� WKH� H[WHQW� RI� WKH� GDPDJH� ��
FRQWUDVWLQJ� LW� ZLWK� WKH� GLYHUVH� DUUDQJHPHQWV�
RI� GDPDJH� FDXVHG� E�� RWKHU� ZHDSRQ� NLQGV�� WKH�
DSSURDFK� FDQ� DOVR� IXUQLVK� DQ� LQIHUHQFH� DERXW�
WKH� VRUW� RI� ZHDSRQ� HPSOR�HG�� $GGLWLRQDOO��� WKH�

1LQDG�9LODV�1DJUDOH��9HQNDWHVK�-��$ULMLW�'H��H��D���5ROH�RI�$UWLILFLDO�,QWHOOLJHQFH�LQ��
0HGLFDO�-XULVSUXGHQFH��2SSRUWXQLWLHV���&KDOOHQJHV
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PHWKRGRORJ��ZLOO�DLG�LQ�WKH�JDWKHULQJ�RI�VSHFLPHQV�
from�speci�c�organ�diseased�locations�&�aid�in�the�
HVWDEOLVKPHQW� RI� D� SUHFLVH� GLVHDVH� GLDJQRVLV�� ,Q�
WKH� GRPDLQV� RI�PHGLFDO� MXULVSUXGHQFH��� FULPLQDO�
LQTXLU��� WKH� FRPSXWDWLRQ� RI� WLPH� VLQFH� GHDWK� LV�
D� SLYRWDO� FRQVWLWXHQW�� %ORRG� FRQWDLQV� D� QXPEHU�
RI� GHWHUPLQDQWV� WKDW� FDQ� EH� XWLOL]HG� WR� FDOFXODWH�
WKH� WLPH� VLQFH� GHDWK�� $Q� $,� RUJDQL]DWLRQ� FDQ�
SURFHGXUH�WKHVH�EORRG�VLJQV�WR�IXUQLVK�DQ�DFFXUDWH�
DVVHVVPHQW�DERXW�WKH�SHULRG�VLQFH�GHDWK��'LIIHUHQW�
ERG�� VSHFLPHQV�FDQ� EH�SURFHVVHG�XVLQJ�D� YDULHW��
RI� PRGHUQ� FKHPLFDO� H[DPLQDWLRQ� PHWKRGRORJLHV�
IRU�PHGLFR�OHJDO� WR[LFRORJLFDO� H[DPLQDWLRQ��$� IHZ�
RI� WKH� SURFHGXUHV� LQFOXGH� KLJK�DFFRPSOLVKPHQW�
OLTXLG�FKURPDWRJUDSK���FKURPDWRJUDSK���QHXWURQ�
DFWLYDWLRQ� H[DPLQDWLRQ�� �� OLJKW� VSHFWURVFRS������
$Q�DOJRULWKP�VXLWH�LV�IHG�LQWR�D� WRRO�VR�WKDW� LW�FDQ�
DQDO�VH� WKH� VSHFLPHQ� PRUH� DFFXUDWHO�� �� ZLWK�
OHVV� WLPH� LQYHVWPHQW� WKDQ� LW� ZRXOG� KDYH� ZLWK� D�
FRQYHQWLRQDO� H[DPLQDWLRQ� SURFHGXUH�� &HUWDLQ�
FRQVWLWXHQWV� RI� WR[LFRORJLFDO� WHVWLQJ� FDQ� DOVR� EH�
DXWRPDWHG�E��FRPELQLQJ�$,�ZLWK�URERWLFV��5RERWV��
IRU� LQVWDQFH�� FDQ� EH� XWLOL]HG� WR� DFFXUDWHO�� JDWKHU�
��PRYH�VSHFLPHQV��0HGLFR�OHJDO�VSHFLDOLVWV�VWDQG�
WR� JDLQ� D� JUHDW� GHDO� IURP�$,�� ZKLFK�PLJKW� ERRVW�
SURGXFWLYLW���FXW�H[SHQVHV��ERRVW�SUHFLVLRQ����RSHQ�
XS�QHZ�DYHQXHV�IRU�WR[LFRORJLFDO�LQTXLU����

,Q�DGGLWLRQ��$,�PD��EH�DSSOLHG�LQ�WKH�IROORZLQJ�
GRPDLQV�� �L�� GLVHDVH� VXUYHLOODQFH�� ZKHUH� LW� FDQ�
EH� XWLOL]HG� WR� UHFRJQL]H� RGG� LOOQHVV� RXWEUHDNV��
�� �LL��GLVHDVH�GLDJQRVLV��ZKHUH� LW� FDQ�DVVLVW� LQ� WKH�
UHFRJQLWLRQ� RI� GLVHDVHV� XVLQJ� PHGLFDO� LPDJLQJ�
PHWKRGRORJLHV� OLNH� &7�� 05,�� �� 3(7� VFDQV�� 7KH�
PRQLWRULQJ� RI� SDWKRJHQV�� LQFOXGLQJ� EDFWHULD��
IXQJXV�� �� RWKHU� LQIHFWLRXV� GLVHDVHV�� DV� ZHOO� DV�
WKHLU� HYROXWLRQ�� LV� SDUW� RI� WKLV�� �LLL�� 0HGLFR�OHJDO�
SRVW�PRUWHP�H[DPLQDWLRQ���SDWKRORJ���ZKHUH�$,�
FDQ� DVVLVW� LQ� UHFRJQL]LQJ� WKH� SDWKRORJLFDO� FDXVH�
RI� GHDWK�� 3DWKRORJ�� �� SRVW�PRUWHP� H[DPLQDWLRQ�
UHSRUWV� DUH� IUHTXHQWO�� OHQJWK��� ODERULRXV� SDSHUV��
%�� KLJKOLJKWLQJ� SULQFLSDO� IDFWV� �� LQIHUHQFHV�� $,�
FDQ� DVVLVW� LQ� FRQGHQVLQJ� WKHVH� PDWHULDOV�� �LY�� $,�
FDQ� EH� XWLOL]HG� LQ� WR[LFRORJ�� H[DPLQDWLRQ� WR� ORRN�
LQWR� WKH� H[LVWHQFH� RI� VXEVWDQFHV� �� SRLVRQV� LQ�
ELRORJLFDO� VSHFLPHQV� LQFOXGLQJ�EORRG�� XULQH�� KDLU��
VDOLYD����VNLQ�� �Y��6XEVWDQFH�$EXVH��$,�FDQ�GHWHFW�
DUUDQJHPHQWV�LQ�WKH�VXEVWDQFH�DEXVH�HQYLURQPHQW�
E��XWLOL]LQJ�VXEVWDQFH�WHVWLQJ�VRIWZDUH��$,�FDQ�DOVR�
EH� XWLOL]HG� WR� UHFRJQL]H� XVDJH� DUUDQJHPHQWV� WKDW�
DUH�RGG�RU�DEHUUDQW���

The�suf�x�“omics”�is�utilized�in�several�biological�
GRPDLQV�� LQFOXGLQJ� WR[LFRJHQ�RPLFV�� SURWH�RPLFV��
PHWDERO�RPLFV�� 7UDQVFULSW�RPLFV� �� JHQ�RPLFV��
Large� amounts� of� scienti�c� information� are�

LQYROYHG�LQ�RPLFV�WHFKQRORJLHV��ZKLFK�DUH�XVHIXO�LQ�
WKH�PHGLFR�OHJDO�DUHD�IRU�FDOFXODWLQJ�SRVW�PRUWHP�
LQWHUYDOV�� GLDJQRVLQJ� LOOQHVVHV�� �� H[DPLQLQJ�
VXEVWDQFH� PLVXVH� �� SRLVRQLQJ� VLWXDWLRQV�� 2PLFV�
LQIRUPDWLRQ�IURP�FRXQWOHVV�SODWIRUPV�LV�EHLQJ�XVHG�
PRUH���PRUH�LQ�PHGLFR�OHJDO�UHVHDUFKHV�DFURVV�DOO�
GRPDLQV��,Q�WKH�HYHQW�RI�DQ�DFFLGHQW�� IRU� LQVWDQFH��
JHQRPLFV�UHVHDUFK� FDQ�EH�XWLOL]HG� WR�FDOFXODWH� WKH�
DJH� RI� WKH� LQMXU�� E�� H[DPLQLQJ� '1$�PLFURDUUD��
H[DPLQDWLRQ�RI�WKH�VNHOHWDO�PXVFOH�VSHFLPHQV��7KH�
GHYHORSPHQW�RI�RPLFV�WHFKQRORJLHV��ZKLFK�JHQHUDWH�
YDVW�YROXPHV�RI�LQIRUPDWLRQ�LQ�WKH�GRPDLQV�RI�JHQH�
H[SUHVVLRQ��SURWHLQ�PHDVXUHPHQW��PHWDEROLWH�OHYHOV��
&�microbial�interaction,�has�bene�ted�in�the�boost�
RI�ELRORJLFDO���PHGLFDO�UHVHDUFK��2PLFV�LQIRUPDWLRQ�
FDQ� EH� FRPELQHG� ZLWK� WRRO� OHDUQLQJ� DOJRULWKPV��
/DWHU�� WKLV� WRRO� LQIRUPDWLRQ� FDQ� EH� XWLOL]HG� LQ�
medical� jurisprudence� to� detect� diseases� &� �nd�
GLIIHUHQW� ELR�GHWHUPLQDQWV�� &RXQWOHVV� LQIRUPDWLRQ�
W�SHV�� LQIRUPDWLRQ� H[DPLQDWLRQ�� �� PDWKHPDWLFDO�
PRGHOOLQJ� EDVHG� RQ� RPLFV� WHFKQRORJ�� FDQ� EH�
HPSOR�HG�LQ�PHGLFDO�MXULVSUXGHQFH�UHVHDUFKHV������

/LPLWDWLRQV� RI� $,� LQ� 0HGLFDO� -XULVSUXGHQFH��
)RU� DFFXUDWH� H[SOLFDWLRQ�� DQ� $,� WRRO� QHHGV� D�
FRQVLGHUDEOH� LQIRUPDWLRQ� IHHG�� )RU� WKH� WRRO� WR� EH�
DEOH� WR� OHDUQ� IURP�WKH� LQIRUPDWLRQ���EH�WDXJKW� LQ�
VHYHUDO� SULQFLSDO� DUHDV� RI� PHGLFDO� MXULVSUXGHQFH�
E�� PHGLFR�OHJDO� H[SHUWV�� KLJK�TXDOLW��� ODUJH�VFDOH�
LQIRUPDWLRQ� LV� QHFHVVDU�� LQ� RUGHU� IRU� WKH� WRRO� WR�
EH� DEOH� WR� HYDOXDWH� SRVW�PRUWHP� H[DPLQDWLRQ�
RXWFRPHV���IXUQLVK�D� VRXQG�LQIHUHQFH��6SHFLDOLVWV�
in� medical� jurisprudence� must� �rst� manually�
HOXFLGDWH� GRFXPHQWV� �� SKRWRV� ZLWK� SULQFLSDO�
GLVFRYHULHV�� LQIHUHQFHV� �� RWKHU� LQIRUPDWLRQ� IRU�
FRPSXWHUV�

$,�LV�PHUHO��DQ�DXWRPDWHG�LQVWUXPHQW��,W�FDQQRW�
WDNH� WKH� SODFH� RI� LQIRUPDWLRQ� �� KXPDQ� FRQWDFW��
+XPDQ� ODERXU� ZLOO� EH� QHHGHG� IRU� HDFK� SLHFH� RI�
LQIRUPDWLRQ� WKDW� LV� IXUQLVKHG� WR� WKH� FRPSXWHU��
7KHUHIRUH��PHGLFR�OHJDO�H[SHUWV�ZLOO�QHHG�WR�LQYHVW�
D� JUHDW� GHDO� RI� WLPH� �� HIIRUW� LQ� LQVWUXFWLRQ� WKH�
computer� at� �rst� &� ongoing� information� updates�
DUH�DOVR�UHTXLUHG��,W�V�SRVVLEOH�WKDW�GLIIHUHQW�$,�WRROV�
FDQ�W�FRPPXQLFDWH�ZLWK�RQH�DQRWKHU��7KH�RXWFRPH�
RI�WKLV�FRXOG�EH�WKH�HPHUJHQFH�RI�LQIRUPDWLRQ�VLORV��
7KHUH� ZLOO� EH� HIIRUW� GXSOLFDWLRQ� DV� DQRXWFRPH��
(YHU��SLHFH�RI�GRFXPHQWHG�SURRI�PXVW�EH�SUHVHQWHG�
RUDOO�� E�� WKH� VSHFLDOLVW�ZLWQHVV� LQ� D� FRXUW� RI� ODZ��
+HQFH�� WKH�PRVW� SLYRWDO� TXHVWLRQ� LQ� WKH� UHDOP� RI�
PHGLFDO� MXULVSUXGHQFH� LV� ZKHWKHU� WKH� LQIHUHQFH�
JHQHUDWHG� E�� $,� ZLOO� EH� DGPLWWHG� DV� SURRI� LQ� D�
FRXUW�RI�ODZ��,W�LV�ZHOO�NQRZQ�WKDW�FRXQWOHVV�SHRSOH�
LQ� LPSRYHULVKHG� QDWLRQV� OLNH� ,QGLD� FDQQRW� DIIRUG�
DFFHVV� WR� PRGHUQ� KHDOWKFDUH� IDFLOLWLHV�� 7KHUHIRUH��
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0HGLFDO�-XULVSUXGHQFH��2SSRUWXQLWLHV���&KDOOHQJHV



��

-������������V������������V���������������H���1���H������-�������-��H�����

OHJLVODWRUV�ZLOO�KDYH�D�YHU��WRXJK�WLPH�GHYHORSLQJ�
KLJK�WHFK� IUDPHZRUN� LQ� WKH� GRPDLQ� RI� PHGLFDO�
MXULVSUXGHQFH�

&21&/86,21

3ROLF�PDNHUV� LQ� GHYHORSLQJ� QDWLRQV� OLNH� ,QGLD�
ZLOO�KDYH�SLYRWDO�FKDOOHQJHV�LQ�VHWWLQJ�XS�KLJK�WHFK�
IUDPHZRUN�LQ�WKH�GRPDLQ�RI�PHGLFDO�MXULVSUXGHQFH�
EHFDXVH� WKH� KHDOWKFDUH� RUJDQL]DWLRQ� LV� VWLOO� LQ� LWV�
LQIDQF����LV�SULPDULO��FRQFHQWUDWHG�LQ�PHWURSROLWDQ�
UHJLRQV�� 3UHVHQWO��� SURYLGLQJ� DFFHVV� WR� KHDOWKFDUH�
IRU� DOO� FLWL]HQV� LQ� HYHU�� UHJLRQ� RI� GHYHORSLQJ�
QDWLRQV�LV� WKHLU� WRS�REMHFWLYH��7KHUHIRUH��JLYHQ� WKH�
VWDWH�RI�WKH�KHDOWKFDUH�RUJDQL]DWLRQ�LQ�D�GHYHORSLQJ�
QDWLRQ�OLNH�,QGLD��$,�DVVLVWHG�PHGLFDO�MXULVSUXGHQFH�
SUDFWLFH�FDQ�EH�ODXQFKHG�DV�D�WULDO�SURMHFW�DW�D�IHZ�
VHOHFWHG�FHQWUHV��$�SKDVHG�DSSURDFK�WR�H[SDQGLQJ�
VXFK�D�VWUDWHJ��WR�EURDGHU�DUHDV�FDQ�EH�WDNHQ�DIWHU�
HYDOXDWLQJ�LWV�XWLOLW���

5()(5(1&(6

��� .XPDU� <�� .RXO� $�� 6LQJOD� 5�� ,MD]� 0)�� $UWLILFLDO�
LQWHOOLJHQFH� LQ� GLVHDVH� GLDJQRVLV�� D� V�VWHPDWLF�
OLWHUDWXUH� UHYLHZ�� V�QWKHVL]LQJ� IUDPHZRUN� DQG�
IXWXUH�UHVHDUFK�DJHQGD��-�$PELHQW� ,QWHOO�+XPDQL]�
&RPSXW�����������������

��� 0HHWDOL� 6�� 6DFKDQ� '�� 3DUWKDVDUDWKL� 5�� $UWLILFLDO�
LQWHOOLJHQFH� LQ� FOLQLFDO� WR[LFRORJ��� $UWLILFLDO�
,QWHOOLJHQFH� LQ0HGLFLQH��1LNODV�/LGVWU�PHU��+XWDQ�
$VKUDILDQ��HG���6SULQJHU��&KDP��������������

��� <DGDY� 0�� 7LZDUL� $�� )RUHQVLF� WR[LFRORJ�� DQG� LWV�
UHOHYDQFH�ZLWK� FULPLQDO� MXVWLFH� GHOLYHU�� V�VWHP� LQ�
,QGLD��)RUHQVLF�5HV�&ULPLQRO,QW�-����������������

��� $JJUDZDO� $�� 7H[WERRN� RI� IRUHQVLF� PHGLFLQH� DQG�

WR[LFRORJ���$QLO�$JJUDZDO��HG���$YLFKDO�3XEOLFDWLRQ�
&RPSDQ���1HZ�'HOKL��������

��� Thurzo�A,�Kosnáčová�HS,�Kurilová�V,�et�al.:�Use�of�
DGYDQFHG�DUWLILFLDO�LQWHOOLJHQFH�LQ�IRUHQVLF�PHGLFLQH��
IRUHQVLF� DQWKURSRORJ�� DQG� FOLQLFDO� DQDWRP���
+HDOWKFDUH��%DVHO�����������������

��� 0DWVXGD� 6�� <RVKLPXUD� +�� 3HUVRQDO� LGHQWLILFDWLRQ�
ZLWK�DUWLILFLDO�LQWHOOLJHQFH�XQGHU�&29,'����FULVLV��D�
VFRSLQJ�UHYLHZ��6�VW�5HY��������������

��� 6DLQL� 0�� .DSRRU� $.�� %LRPHWULFV� LQ� IRUHQVLF�
LGHQWLILFDWLRQ�� DSSOLFDWLRQV� DQG� FKDOOHQJHV�� -�
)RUHQVLF�0HG�������������

��� 5DPSUDEKX� .�� )DWDQJDUH� 6�� 6XUYH�� RQ� SUHGLFWLRQ�
RI�SRVW�PRUWHP�LQWHUYDO�XVLQJ�DUWLILFLDO�LQWHOOLJHQFH�
LQIRUHQVLF�H[DPLQDWLRQ��,5-(7�����������������

��� +DFKHP� 0�� 6KDUPD� %.�� $UWLILFLDO� LQWHOOLJHQFH� LQ�
SUHGLFWLRQ� RI� SRVW�PRUWHP� LQWHUYDO� �30,�� WKURXJK�
EORRG� ELRPDUNHUV� LQ� IRUHQVLF� H[DPLQDWLRQ�D�
FRQFHSW�� $PLW�� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
$UWLILFLDO�,QWHOOLJHQFH��$,&$,������������������

���� +HOPD� &�� *RWWPDQQ� (�� .UDPHU� 6�� .QRZOHGJH�
GLVFRYHU�� DQG� GDWD� PLQLQJ� LQ� WR[LFRORJ��� 6WDW�
0HWKRGV�0HG�5HV�����������������

���� $JUHEL� 6�� /DUEL� $�� 8VH� RI� DUWLILFLDO� LQWHOOLJHQFH�
LQ� LQIHFWLRXV� GLVHDVHV�� $UWLILFLDO� ,QWHOOLJHQFH� LQ�
3UHFLVLRQ+HDOWK�� )URP� FRQFHSW� WR� DSSOLFDWLRQV��
'HEPDO�D� %DUK� �HG��� $FDGHPLF� 3UHVV�� /RQGRQ��
�������������

���� Akçan� R,� Taştekin� B,� Yildirim�MŞ,�$�GRJDQ�+&��
Sağlam�N:�Omics�era�in�forensic�medicine:�towards�
D�QHZDJH��7XUN�-�0HG�6FL����������������������������
VDJ����������

���� *DEDOODK� 0+�� )XNXWD� 0�� 0DHQR� <�� HW� DO���
6LPXOWDQHRXV� WLPH� FRXUVH� DQDO�VLV� RI� PXOWLSOH�
PDUNHUV�EDVHG�RQ'1$�PLFURDUUD��LQ�LQFLVHG�ZRXQG�
LQ�VNHOHWDO�PXVFOH�IRU�ZRXQG�DJLQJ��)RUHQVLF�6FL�,QW��
�����������������
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