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)RUHQVLF�0HGLFLQH�GHDOV�ZLWK�DSSO�LQJ�PHGLFDO�NQRZOHGJH�LQ�WKH�DGPLQLVWUDWLRQ�RI�MXVWLFH��
EULGJLQJ�PHGLFDO� VFLHQFH� ZLWK� WKH� ODZ�� 7KH� SURIHVVLRQV� RI� IRUHQVLF� PHGLFLQH� DQG� FULPLQDO�
LQYHVWLJDWLRQ� DUH� LQFUHDVLQJO�� XWLOL]LQJ� WKH� FXWWLQJ�HGJH� WHFKQRORJ�� NQRZQ� DV� DUWLILFLDO�
LQWHOOLJHQFH� �$,��� ,W� LV�XVHG�E�� IRUHQVLF�SDWKRORJLVWV� WR�HVWDEOLVK� WKH� LGHQWLW��RI� DQ�XQNQRZQ�
SHUVRQ��HVWLPDWH�WKH�DJH�RI�LQMXULHV��SULPDULO��EUXLVHV��GHWHFW�DQG�DQDO�]H�WUDFH�HYLGHQFH��HWF��
,W� LV� YHU��FRQYHQLHQW� WR�VWRUH��DQDO�]H��DQG� WUDQVPLW�PDVVLYH�GDWD�ZLWKLQ�D� YHU�� VKRUW� WLPH��
7KLV� QHZ� WHFKQRORJ�� LV� DOVR� KHOSIXO� LQ� FRQGXFWLQJ� QRQ�LQYDVLYH� DXWRSV�� E�� XVLQJ� YDULRXV�
WHFKQRORJLHV� VXFK� DV� 6RQRJUDSK���&7� VFDQV��05,V�� �'� VXUIDFH� VFDQQLQJ�� HWF��'HWHFWLRQ� DQG�
DQDO�VLV�RI�PDQ��WUDFH�HYLGHQFH�FDQ�EH�FDUULHG�RXW�E��XVLQJ�$,��,W�LV�DOVR�YHU��FRQYHQLHQW�WR�
UHFRQVWUXFW�WKH�FULPH�VFHQH�E��FUHDWLQJ�YLGHR�DQLPDWLRQ��+RZHYHU��DV�RI�QRZ��LWV�XVH�LV�PLQLPDO�
DQG�DW�D�QDVFHQW�VWDJH��0RUHRYHU��LW�LV�QRW�OHJDOO��DFFHSWDEOH�LQ�D�FRXUW�RI�ODZ�

.H��RUGV��$UWLILFLDO� LQWHOOLJHQFH��)RUHQVLF�0HGLFLQH�� ,GHQWLILFDWLRQ��$XWRSV���7HFKQRORJ���
&ULPLQDO�LQYHVWLJDWLRQ�

��WKRU� �IILOLDWLRQ�� �3URIHVVRU�� �$VVRFLDWH� 3URIHVVRU��
�$VVLVWDQW� 3URIHVVRU�� �$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI�
)RUHQVLF�0HGLFLQH��)�+��0HGLFDO�&ROOHJH���+RVSLWDO��$JUD�
�������� 8�3�� -DZDKDUODO� 1HKUX� 0HGLFDO� &ROOHJH�� $�0�8��
$OLJDUK� �������� 8�3�� 58+6� &ROOHJH� RI� 0HGLFDO� 6FLHQFH��
-DLSXU���������5DMDVWKDQ��,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� )DNKDU� �ODP�� 3URIHVVRU��
'HSDUWPHQW�RI�)RUHQVLF�0HGLFLQH��)�+��0HGLFDO�&ROOHJH���
+RVSLWDO��$JUD���������8WWDU�3UDGHVK��,QGLD�

(�PDLO��GUIDNKDUDODP#JPDLO�FRP

5HFHLYHG�RQ������������� �����FFHSWHG�RQ������������
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,n�a�broad�sense,�Arti�cial�Intelligence�(AI)�may�be�de�ned�as� intelligent�works�done�by�man-made�
PDFKLQHV�� SDUWLFXODUO�� FRPSXWHU� V�VWHPV�� DV�
RSSRVHG� WR� WKH� QDWXUDO� LQWHOOLJHQW� ZRUN� GRQH� E��
KXPDQ�EHLQJV��$ODQ�7XULQJ��WKH�IRXQGLQJ�IDWKHU�RI�
AI,��rst�de�ned�arti�cial�intelligence�as�the�science�
DQG� HQJLQHHULQJ� RI� PDNLQJ� LQWHOOLJHQW� PDFKLQHV�

DQG�EULOOLDQW�FRPSXWHU�SURJUDPV���'XULQJ�WKH�PLG�
����V�� -RKQ� 0F&DUWK��� DQ� $PHULFDQ� FRPSXWHU�
scientist,� also� de�ned� it� as� “the� science� and�
HQJLQHHULQJ� RI� PDNLQJ� LQWHOOLJHQW� PDFKLQHV�����
6R�� $,� LV� D� WHFKQRORJ�� WKDW� HQDEOHV� PDFKLQHV� WR�
work�ef�ciently,�simulating�human�intelligence� in�
SUREOHP�VROYLQJ��7KLV�WHFKQRORJ��LV�ZLGHO��XVHG�LQ�
many��elds,�such�as�industry,�research,�and�health�
sectors.�Very�high-pro�le�applications�use�AI,�such�
DV� DGYDQFHG� ZHE� VHDUFK� HQJLQHV�� DXWRQRPRXV�
YHKLFOHV�� JHQHUDWLYH� DQG� FUHDWLYH� WRROV�� YLGHR�
JDPHV��URERWLF�VXUJHULHV��HWF�

*UDGXDOO��� $,� KDV� DOVR� EHHQ� DSSOLHG� LQ� WKH�
�eld� of� forensic�medicine� for� the� last� decade.��$,�
WHFKQRORJLHV�ZHUH� XVHG� WR� HVWLPDWH� WKH� ELRORJLFDO�
DJH�RI�PLJUDQWV�RU�KXPDQ�UHPDLQV��,W�ZDV�XVHG�LQ�
the� �eld� of� justice� and� criminal� law.�� $Q� RXWOLQH�
RI� WKH� UHJXODU�XVHV� RI� $,� LQ� WKH� UHDOP�RI� IRUHQVLF�
PHGLFLQH�ZDV�SURYLGHG�E��7RXUQRLV�DQG�/HIqYUH���
0DQ��FRPSOLFDWHG�FDVHV�FDQ�EH�EHWWHU�DQDO�]HG�DQG�
XQGHUVWRRG�E��XVLQJ�$,�WHFKQRORJLHV�
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��IL�L�LR���RI���UP��U�OD��G��R��,���0DF�L���

��� 0DFKLQH�/HDUQLQJ��0/��

It� is� a� statistical� technique� for��tting�models� to�
GDWD�DQG� OHDUQLQJ�E�� WUDLQLQJ�PRGHOV�XVLQJ�GDWD���
,W�LV�D�UDQJH�RI�SRZHUIXO�FRPSXWDWLRQDO�DOJRULWKPV�
FDSDEOH� RI� JHQHUDWLQJ� SUHGLFWLYH� PRGHOV� YLD�
LQWHOOLJHQW�DXWRQRPRXV�DQDO�VLV�RI�UHODWLYHO��ODUJH�
DQG� RIWHQ� XQVWUXFWXUHG� GDWD�� 7KLV� WHFKQRORJ��
HQDEOHV�'1$�DQDO�VLV�IDVWHU�DQG�PRUH�DFFXUDWH�

%�� �HHS�/HDUQLQJ���/��

,Q�RUGHU� WR� SHUIRUP� WDVNV� OLNH� FRPSXWHU� YLVLRQ�
DQG� QDWXUDO� ODQJXDJH� SURFHVVLQJ� �13/��� GHHS�
OHDUQLQJ��D�VXEFDWHJRU��RI�PDFKLQH�OHDUQLQJ��XVHV�D�
deep�neural�network�with�a�speci�c�con�guration�in�
ZKLFK�QHXURQV�DUH�RUJDQL]HG�LQ�VHYHUDO�VXFFHVVLYH�
OD�HUV��7KLV�QHWZRUN�FDQ�DOVR�LQGHSHQGHQWO��OHDUQ�
UHSUHVHQWDWLRQV�RI�WKH���GDWD�DQG�JUDGXDOO��H[WUDFW�
FRPSOH[�IHDWXUHV��'HHS�OHDUQLQJ�LV�XVHG�LQ�PHGLFLQH�
WR�GHWHFW�GLVHDVHV�IURP�PHGLFDO�LPDJLQJ��

&�� 1DW�UDO�/DQJ�DJH�3URFHVVLQJ��13/��

,Q� RUGHU� WR� DFKLHYH� KXPDQ�OLNH� ODQJXDJH�
SURFHVVLQJ� ��� D� WKHRUHWLFDOO�� PRWLYDWHG� UDQJH�
RI� FRPSXWDWLRQDO� WHFKQLTXHV� IRU� DQDO�]LQJ� DQG�
UHSUHVHQWLQJ� QDWXUDOO�� RFFXUULQJ� WH[WV� DW� RQH� RU�
PRUH� OHYHOV� RI� OLQJXLVWLF� DQDO�VLV� DUH� HPSOR�HG�
IRU�D�YDULHW��RI� WDVNV�RU�DSSOLFDWLRQV��,Q�PHGLFLQH��
WKHVH�WHFKQLTXHV�DUH�XVHG�WR�RUJDQL]H�LQIRUPDWLRQ�
LQ� KHDOWKFDUH� V�VWHPV� DQG� H[WUDFW� SHUWLQHQW�
LQIRUPDWLRQ� IURP� QDUUDWLYH� WH[WV� WR� KHOS� ZLWK�
GHFLVLRQ�PDNLQJ��

��� 5RERWLFV�

The�Robot� Institute�of�America�de�ned� it� as�“a�
UHSURJUDPPDEOH� PXOWLIXQFWLRQDO� PDQLSXODWRU�
GHVLJQHG� WR� PRYH� PDWHULDO�� SDUWV�� WRROV�� RU�
VSHFLDOL]HG�GHYLFHV�WKURXJK�YDULDEOH�SURJUDPPHG�
PRWLRQV�IRU�YDULRXV�WDVNV���9LUWRERW��D�5RERW�6�VWHP�
IRU�2SWLFDO��'�6FDQQLQJ�LQ�)RUHQVLF�0HGLFLQH��LV�D�
QHZ�WHFKQLTXH�IRU�QRQ�LQYDVLYH�DXWRSV���

(�� Arti�cial�Neural�Network�(ANN):

This� new� term,� “Arti�cial� Neural� Network,”�
LV� GHULYHG� IURP� ELRORJLFDO� QHXUDO� QHWZRUNV� WKDW�
GHYHORS�WKH�VWUXFWXUH�RI�D�KXPDQ�EUDLQ��6LPLODU�WR�
WKH�KXPDQ�EUDLQ��ZKLFK�KDV�QHXURQV�LQWHUFRQQHFWHG�
to�one�another,�arti�cial�neural�networks�also�have�
QHXURQV� WKDW�DUH� LQWHUFRQQHFWHG� WR�RQH�DQRWKHU� LQ�
YDULRXV�OD�HUV�RI�WKH�QHWZRUNV��,W�PLPLFV�WKH�QDWXUDO�
KXPDQ�QHXURQ�V�VWHP��,W�LV�D�QHZ�GDWD�SURFHVVLQJ�
SDWWHUQ� GHVFULEHG� DV� D� PDWKHPDWLF� VLPXODWLRQ�
V�VWHP�RI�WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�WKH�KXPDQ�
EUDLQ���

)�� &RQYRO�WLRQDO�1H�UDO�1HW�RUNV��&11V��

,W� LV� D� UHJXODUL]HG� W�SH� RI� IHHG�IRUZDUG� QHXUDO�
QHWZRUN� WKDW� OHDUQV� IHDWXUH� HQJLQHHULQJ� E�� LWVHOI�
via��lter� optimization.�Using� regularized�weights�
RYHU� IHZHU� FRQQHFWLRQV� SUHYHQWV� YDQLVKLQJ�
JUDGLHQWV� DQG� H[SORGLQJ� JUDGLHQWV� VHHQ� GXULQJ�
EDFNSURSDJDWLRQ�LQ�HDUOLHU�QHXUDO�QHWZRUNV��&11V�
PDNH� WKH� H[SOLFLW� DVVXPSWLRQ� WKDW� LQSXWV� KDYH�
speci�c�structures�like�images.�This�allows�for�the�
HQFRGLQJ�RI� WKLV�SURSHUW�� LQWR� WKH�DUFKLWHFWXUH�E��
VKDULQJ�WKH�ZHLJKWV�IRU�HDFK�ORFDWLRQ�LQ�WKH�LPDJH�
DQG�KDYLQJ�QHXURQV�UHVSRQG�RQO��ORFDOO����

�SSOLFD�LR���RI��,�

0DQ��$,� DSSOLFDWLRQV� KDYH� EHHQ� GHYHORSHG� LQ�
the��eld�of�thanatology,�especially�for�post-mortem�
identi�cation,������WKH�FDOFXODWLRQ�RI�WKH�SRVW�PRUWHP�
LQWHUYDO������� DQG� WKH� HVWDEOLVKPHQW� RI� WKH� FDXVH�
RI� GHDWK������� ,Q� VRPH� FOLQLFDO� IRUHQVLF� PHGLFLQH�
SUDFWLFHV��$,�DSSOLFDWLRQV�DUH�DOVR�KHOSIXO��VXFK�DV�
DJH� HVWLPDWLRQ������� JHQGHU� GHWHUPLQDWLRQ������� DQG�
DJH�HVWLPDWLRQ�RI� EUXLVHV���� %UXLVHV�XQGHUJR� FRORU�
FKDQJHV�GXH�WR�WKH�EUHDNLQJ�GRZQ�RI�KHPRJORELQ�
GXULQJ�WKH�KHDOLQJ�SURFHVV��,W�LV�RULJLQDOO��UHGGLVK��
WKHQ� YLROHW�EOXH�� WKHQ� JUHHQLVK� RQ� WKH� WKLUG� GD��
EHFDXVH� RI� ELOLYHUGLQ�� EURZQ� RQ� WKH� IRXUWK� RU�
�fth� day� because� of� bilirubin,� and� �nally� yellow�
EHFDXVH� RI� WKH� EXLOG�XS� RI� KHPRVWHULQ� SLJPHQW��
ZKLFK� YDQLVKHV� LQ� WHQ� WR� IRXUWHHQ� GD�V�� LW� WXUQV�
EURZQ� GXH� WR� ELOLUXELQ� DQG� ODWHU� WXUQV� �HOORZ�
GXH� WR� WKH�DFFXPXODWLRQ�RI�KHPRVLGHULQ�SLJPHQW��
GLVDSSHDULQJ� LQ� ������ GD�V�� 7KHVH� FRORU� FKDQJHV�
ZHUH� LQLWLDOO�� VWXGLHG� E�� QDNHG� H�H� H[DPLQDWLRQ��
ZKLFK�LV�LQDFFXUDWH��1RZ��WKH�PDFKLQHV�FDQ�GHWHFW�
VXFK� FRORU�FKDQJHV�PRUH� DFFXUDWHO���ZKLFK� LV� OHVV�
WLPH�FRQVXPLQJ��,W�ZDV�DOVR�XVHG�LQ�WKH�DVVHVVPHQW�
DQG� PDQDJHPHQW� RI� YLROHQW� EHKDYLRUV� DPRQJ�
SULVRQHUV���

1RZ��$,�WHFKQRORJLHV�DUH�DOVR�DSSOLHG�LQ�YDULRXV�
�elds�of�autopsies.���7KLV�LV�YHU��LPSRUWDQW�EHFDXVH�
DXWRSV��H[DPLQDWLRQ�SOD�V�D�YLWDO� UROH� LQ�FULPLQDO�
LQYHVWLJDWLRQ�� 9LUWRSV��� ZKLFK� LV� DOVR� NQRZQ� DV�
9LUWXDO� $XWRSV��� LV� QRWHZRUWK�� WR� EH� FLWHG� KHUH��
7KLV�QRQ�LQYDVLYH�WHFKQRORJ��XVHV�YDULRXV�LPDJLQJ�
WHFKQLTXHV�VXFK�DV�&7�VFDQV��05,��DQG��'�VXUIDFH�
VFDQQLQJ�WR�H[DPLQH�WKH�ERG�����7KHVH�WHFKQRORJLHV�
HQDEOH� WKRURXJK� VWXG�� RI� LQWHUQDO� LQMXU�� RU�
SDWKRORJLFDO�FRQGLWLRQV�ZLWKRXW�LQYDVLYH�GLVVHFWLRQ�
RI�WKH�ERG����

,Q� FDVHV� RI� XQNQRZQ� RU� PXWLODWHG� ERGLHV��
identi�cation�may�be�challenging.�In�the�traditional�
methods�for�identi�cation,�we�depend�on�different�
SDUDPHWHUV� OLNH� DQWKURSRORJ��� IDFLDO� GHVFULSWLRQV��
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WDWWRRV�� VFDUV�� ERG�� PDUNV�� HWF�� ,Q� WKH� QHZHU� HUD��
we� use� �ngerprints,� iris� scans,� DNA� analysis,�
HWF�� +RZHYHU�� LQ� WKLV� PRGHUQ� HUD�� GLIIHUHQW� $,�
WHFKQRORJLHV� DUH� LQWURGXFHG�� 6XSHU� KXPDQ�OLNH�
computers�can�be�utilized�for�identi�cation.�These�
PDFKLQHV�FDQ�SURFHVV�DQG�VWRUH�GDWD�VXFK�DV�IDFLDO�
features,� gait,� voice,� retinal� patterns,� �ngerprint�
SDWWHUQV��HWF������

,Q�FULPH�VFHQH�LQYHVWLJDWLRQV�WRR��$,�LV�DOVR�YHU��
XVHIXO��&RQYHQWLRQDO�PHWKRGV�� VXFK� DV�QDNHG� H�H�
H[DPLQDWLRQ�� PLFURVFRS��� LQIUDUHG� H[DPLQDWLRQ��
DQG� YDULRXV� FKHPLFDO� WHVWV�� ZLOO� WDNH� ORQJHU� DQG�
VRPHWLPHV� PD�� JLYH� HUURQHRXV� UHSRUWV�� ZKLFK�
PD�� EH� GXH� WR� LQDGHTXDWH� VDPSOHV�� +RZHYHU��
PDFKLQHV� FDQ� GHWHFW� VXFK� WUDFH� HYLGHQFH� PRUH�
DFFXUDWHO�� ZLWKLQ� D� VKRUWHU� GXUDWLRQ�� ,Q� FDVHV� RI�
VH[XDO�RIIHQVHV��LW�PD��EH�FKDOOHQJLQJ�WR�GHWHFW�WKH�
SUHVHQFH�RI�VSHUP��HVSHFLDOO��ZKHQ�WKHUH�LV�D�YHU��
VPDOO�VDPSOH��,Q�VXFK�FDVHV��WKH�XVH�RI�&RQYROXWLRQDO�
QHXUDO�QHWZRUNV�WUDLQHG�E��WKH�9**���QHWZRUN�DQG�
a�variation�of�VGG19�with�1942�can�ful�ll�this�task.�
7KH��FDQ�UHGXFH�WKH�VFDQQLQJ�WLPH�E��ORFDWLQJ�WKH�
VSHUP�RQ� WKH�PLFURVFRSH� LPDJHV����'HWHFWLRQ� DQG�
DQDO�VLV�RI�PDQ��WUDFH�HYLGHQFH�FDQ�EH�FDUULHG�RXW�
E��XVLQJ�$,��,W�LV�DOVR�YHU��FRQYHQLHQW�WR�UHFRQVWUXFW�
WKH�FULPH�VFHQH�E��FUHDWLQJ�YLGHR�DQLPDWLRQ�

,Q� IRUHQVLF� EDOOLVWLFV�� $,� WHFKQRORJLHV� DUH� DOVR�
QRZ�DSSOLHG��:KHQ�D�EXOOHW�OHDYHV�D�EDUUHO��LW�FDUULHV�
PLFURVFRSLF� HYLGHQFH�� ZKLFK� FDQ� EH� DQDO�]HG� WR�
HVWDEOLVK�WKH�W�SH�RI�ZHDSRQ�XVHG��,W�JXLGHV�H[SHUWV�
WR�WKH�SODFH�ZKHUH�WKH��QHHG�WR�ORRN�IRU�JXQSRZGHU�
DQG�FDUWULGJH�WXEHV�DQG�FRPSDUH�WKH�WUDFHV�ZLWK�D�
GDWDEDVH�WKURXJK�LPDJH�SURFHVVLQJ�ZLWKRXW�DFWXDO�
KXPDQ�LQYROYHPHQW��6RPH�DOJRULWKPV�DOORZ�IRU�WKH�
highlighting� of� the� residues� resulting� from� �ring�
with� �rearms,� allowing� for� the� detection� of� the�
H[SORVLRQ� LQVLGH� WKH� EDUUHO� FKDQJHV� GXH� WR� VKRFN�
ZDYHV��DV�ZHOO�DV�WKH�SURYLVLRQ�RI�GDWD� WKDW�DOORZ�
IRU�WKH�HVWDEOLVKPHQW�RI�WKH�FODVV�DQG�FDOLEUH���

$,� KDV� IXWXUH� SURVSHFWV� LQ� LGHQWLI�LQJ� YDULRXV�
poisonous� drugs� and� substances� in� the� �eld� of�
)RUHQVLF�7R[LFRORJ���+HOPD�&��HW�DO��UHYHDOHG�LQ�D�
scienti�c�paper�that�there�can�be�human�errors�by�
XVLQJ� WKH� VSHFWURSKRWRPHWHU�� QHXWURQ�� DQG� KLJK�
SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK�� �+3/&���
DQG� LQ� WKLV�VHQVH��$,�FDQ�SOD��DQ�HVVHQWLDO�UROH�E��
SURYLGLQJ�D�GDWD�VHW�DV�D�VDPSOH�ZKLFK�ZLOO�LQFUHDVH�
the�precision�of�the�method,�the�ef�ciency,�and�even�
WKH�UHGXFWLRQ�LQ�WKH�FRVWV�RI�LQYHVWLJDWLRQV���

$,� WHFKQRORJLHV� DUH� DOVR� DSSOLHG� WR� HYDOXDWH�
PHGLFDO�PDOSUDFWLFH�FDVHV��7KLV�PD��EH�XVHIXO�WR�D�
FHUWDLQ�H[WHQW�LQ�WKH�IXWXUH�LQYHVWLJDWLRQ�RI�PHGLFDO�
QHJOLJHQFH�FDVHV�
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6LQFH� WKH� ODVW� GHFDGH�� WKHUH� KDV�EHHQ� LQFUHDVHG�
application�of�AI�in�the��eld�of�Forensic�Medicine�&�
Toxicology.�The�application�of�AI�in�this��eld�may�
EH�FRQVLGHUHG�IURP�WKH�IROORZLQJ�IHZ�SHUVSHFWLYHV�

��� 7R� DVVLVW� WKH� IRUHQVLF�SDWKRORJLVW� UHJDUGLQJ�
WKH�DFFXUDF��RI�ERWK�WKH�DQDWRPRSDWKRORJLFDO�
GLDJQRVLV� PDFURVFRSLFDOO��� DV� ZHOO� DV� DOO�
FRPSOHPHQWDU��H[DPLQDWLRQV�

��� 7R� UHGXFH� VXEMHFWLYH� MXGJPHQW�� DOO� WKH�
factors�that�de�ne�human�nature�through�its�
YXOQHUDELOLW��

��� 7R� HOLPLQDWH� XQQHFHVVDU�� LQYHVWLJDWLRQ��
VDYLQJ�ERWK�WLPH���FRVW�

��� ,W� LV� YHU�� FRQYHQLHQW� IRU� VWRULQJ� ��
transporting� �les� as� it� is� created� in� digital�
IRUP��YHU��FRQYHQLHQW�LQ�VWRULQJ�PDQ��KXJH�
�les;

��� ,W�JLYHV�D�YHU��IDVW�DQG�PRUH�VROLG�RSLQLRQ�

Previous� studies� showed� that� AI� in� the� �eld�
RI� )RUHQVLF� 0HGLFLQH� �� 7R[LFRORJ�� LV� PDLQO��
DSSOLHG� LQ� )RUHQVLF� 7KDQDWRORJ�� DQG� FOLQLFDO�
)RUHQVLF�0HGLFLQH����������,Q�WKDQDWRORJ���$,�PRGHOV�
were� designed� for� post-mortem� identi�cation,�
GHWHUPLQLQJ�WKH�FDXVHV�RI�GHDWK��DQG�HVWLPDWLQJ�WKH�
SRVW�PRUWHP� LQWHUYDO�� 6R� IDU�� LQ� &OLQLFDO� )RUHQVLF�
0HGLFLQH��$,�KDV�EHHQ�XVHG�WR�HVWLPDWH�WKH�DJH�RI�
OLYLQJ� LQGLYLGXDOV�� WKH� ULVN� RI� YLROHQW� UHRIIHQGLQJ�
DPRQJ�SULVRQHUV��DQG�EUXLVHV�GDWLQJ�

7KH�XVH�RI�$,�SHUPHDWHV�DOPRVW�DOO�VSKHUHV�RI�OLIH��
DQG�LW�LV�EHFRPLQJ�PRUH�VRSKLVWLFDWHG�GD��E��GD���
WRR��,W�DOVR�EULQJV�ZLWK�LW�D�KRVW�RI�OHJDO�LPSOLFDWLRQV�
DQG�FKDOOHQJHV� WKDW�GHPDQG�FDUHIXO�FRQVLGHUDWLRQ�
DQG� UHJXODWLRQ�� ,W� LV� FKDOOHQJLQJ� WR� NHHS� SDFH�
ZLWK� WKH� UDSLGO�� SUROLIHUDWLQJ� DSSOLFDWLRQ� RI� $,�
DQG� WKH� H[LVWLQJ� OHJDO� V�VWHP�� 7KH� SROLF�PDNHUV�
ZRUOGZLGH�DUH�KDYLQJ�D�WRXJK�WLPH�IRUPXODWLQJ�D�
FRPSUHKHQVLYH� ODZ�JRYHUQLQJ� WKH�XVH� RI�$,�� ,W� LV�
FXUUHQWO�� QRW� DGPLVVLEOH� LQ� D� FRXUW� RI� ODZ�� 7KHUH�
DUHQ�W�DQ��WKUHH�VWDWXWRU��ODZV�RU� UHJXODWLRQV� WKDW�
speci�cally� govern� the� application� of� AI� in� India�
HLWKHU�� 1RQHWKHOHVV�� SDUWLFXODU� IUDPHZRUNV� IRU�
GLIIHUHQW� LQGXVWULHV� KDYH� EHHQ� UHFRJQL]HG� IRU� WKH�
FUHDWLRQ� DQG� DSSOLFDWLRQ� RI� $,���� In� the� �nancial�
LQGXVWU��� 6WRFNEURNHUV�� 'HSRVLWRU�� 3DUWLFLSDQWV��
5HFRJQL]HG� 6WRFN� ([FKDQJHV�� DQG� 'HSRVLWRULHV�
UHFHLYHG� D� FLUFXODU� IURP� 6(%,� LQ� -DQXDU�� �����
RXWOLQLQJ� UHSRUWLQJ� UHTXLUHPHQWV� IRU� V�VWHPV�
and� applications� that� use� and� offer� Arti�cial�
,QWHOOLJHQFH��$,��DQG�0DFKLQH�/HDUQLQJ��0/���7KH�
1DWLRQDO� 'LJLWDO� +HDOWK� 0LVVLRQ�V� �1'+0�� SODQ�
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LQ�WKH�KHDOWK�VHFWRU�QRWHV�WKH�UHTXLUHPHQW�IRU�UXOHV�
DQG�JXLGHOLQHV�WR�JXDUDQWHH�WKH�GHSHQGDELOLW��RI�$,�
V�VWHPV�LQ�KHDOWKFDUH�

&21&/86,21

7KRXJK� ZH� KDYH� KHDUG� RI� WKH� LQFUHDVLQJ�
application� of� AI� in� many� �elds,� including� the�
health� sector,� the� application�of�AI� in� the��eld�of�
)RUHQVLF� 0HGLFLQH� �� 7R[LFRORJ�� LV� LQ� D� QDVFHQW�
VWDJH��7KHUH�LV�D�SDXFLW��RI�OLWHUDWXUH�WKDW�VKRZV�WKDW�
$,� DSSOLFDWLRQV� DUH� XVHG� E�� IRUHQVLF� SDWKRORJLVWV�
LQ�GDLO��SUDFWLFH�WR�GDWH��+RZHYHU��WKHUH�KDV�EHHQ�
DQ� LQFUHDVH� LQ� LQWHUHVW� LQ� WKH� DSSOLFDWLRQ� RI�$,� LQ�
the� �eld� of� Forensic�Medicine� and� various� crime�
LQYHVWLJDWLRQV�� ,W�ZRXOG�QRW� EH�ZURQJ� WR� VD�� WKDW�
LQ� WKH� QHDU� IXWXUH��$,�PD�� EH� DSSOLHG� LQ� URXWLQH�
IRUHQVLF�ZRUN�

5()(5(1&(6

��� 7�UL�J����0�,���RPS�WL�J�PDFKL�HU��D�G�L�WHOOLJH�FH��
0L�G��������������������

��� �RSHOD�G�� -��� HG�� �������� ���� ���������� �������� ����
������ ����� ����� E�UWK� WR� WKH� FRPS�WHU� DJH�� 2�IRUG��
(�JOD�G���ODUH�GR��3UHVV��,6�1���������������

��� 7R�U�RLV�/��7UR�VVHW�9��+DWVFK�����HODEDUGH�7��/�GHV�
���/HIqYUH�7���UWLILFLDO� L�WHOOLJH�FH�L�� WKH�SUDFWLFH�RI�
IRUH�VLF� PHGLFL�H�� D� VFRSL�J� 5HYLHZ�� ,�WHU�DWLR�DO�
-R�U�DO� RI� /HJDO� 0HGLFL�H�KWWSV���GRL�RUJ���������
V������������������

��� �DYU��LN� �� ������� �ULPL�DO� M�VWLFH�� DUWLILFLDO�
L�WHOOLJH�FH� V�VWHPV�� D�G� K�PD�� ULJKWV�� (5�� )RU�P�
������������KWWSV���GRL�RUJ���������V����������
��������

��� 7R�U�RLV�/��/HIqYUH�7���������,�L��IRUH�VLF�PHGLFL�H�
IRU�WKH�SUDFWLFL�J�GRFWRU��,���/LGVWU�PHU�1���VKUDILD��
+� �HGV���UWLILFLDO� L�WHOOLJH�FH� L�� PHGLFL�H�� 6SUL�JHU�
,�WHU�DWLR�DO�3�EOLVKL�J���KDP��SS������

��� �HORLWWH�,�VLJKWV�6WDWH�RI��,�L��WKH�(�WHUSULVH���HORLWWH��
������ �YDLODEOH� R�OL�H�� ZZZ��GHORLWWH�FRP�FR�WH�W�
GDP�L�VLJKWV��V�DUWLFOHV�����B6WDWH�RI��,�L��WKH�
H�WHUSULVH��,�RJ�LWLYH6�UYH�����B,�IRJUDSKLF�SGI�
�DFFHVVHG�R�����-D���������

��� /H����� ���� �H�JLR�� ���� +L�WR��� ��� �HHS� OHDU�L�J��
1DW�UH��������������������

��� /LGG��� (���� 1DW�UDO� /D�J�DJH� 3URFHVVL�J�� ,��
(�F�FORSHGLD�RI�/LEUDU��D�G�,�IRUPDWLR��6FLH�FH����G�
HG���0DUFHO��HFNHU��,�F��1HZ��RUN��1���86��������

��� (EHUW� /���� 3WDFHN� :��� 1DHWKHU� 6��� )�UVW� 0��� 5RVV�
6�����FN� 8���:HEHU� 6��� 7KDOL�0��� �������� �9LUWRERW�
�D� P�OWL�I��FWLR�DO� URERWLF� V�VWHP� IRU� ��� V�UIDFH�
VFD��L�J� D�G� D�WRPDWLF� SRVW� PRUWHP� ELRSV���� 7KH�
,�WHU�DWLR�DO�-R�U�DO�RI�0HGLFDO�5RERWLFV����RPS�WHU�
�VVLVWHG�6�UJHU���05��6��9RO����1R����SS��������

���� :D�J�/��/L��/���SSOLFDWLR��RI�DUWLILFLDO��H�UDO��HWZRUN�
L�� IRUH�VLF� VFLH�FH�� �KL�HVH� -R�U�DO� RI� )RUH�VLF�
0HGLFL�H���������������

���� 7�UD��0.��2�HU����6HFJL�����2�HU�6����������WULDO�R��
DUWLILFLDO��H�UDO��HWZRUNV�L��SUHGLFWL�J�VH��WKUR�JK�ER�H�
OH�JWK�PHDV�UHPH�WV� R�� WKH� ILUVW� D�G� ILIWK� SKDOD�JHV�
D�G� PHWDWDUVDOV�� �RPS�W� �LRO� 0HG� ������������
KWWSV���GRL�RUJ����������M�FRPSELRPHG��������������

���� 3HOHJ� 6�� 3HOOHJ� .DOOHYDJ� 5�� �DU� ��� 6WHL�EHUJ� 1��
0DVKDUDZL� ��� 0D�� +� ������� 1HZ� PHWKRGV� IRU� VH��
HVWLPDWLR�� �VL�J� VWHU��P� D�G� ULE� PRUSKRORJ��� ,�W� -�
/HJDO� 0HG� ��������������� KWWSV���GRL�RUJ���������
V������������������

���� 3HxD�6ROyU�D�R� ���� �OEUHFKW� �:�� �DVVHG� 5���
�LOODP� -�� +DUULV� 3��� �LPPRFN� 05� ������� 6HPL�
V�SHUYLVHG� ODEHOOL�J� RI� WKH� IHP�U� L�� D� ZKROH�ERG��
SRVW�PRUWHP��7�GDWDEDVH��VL�J�GHHS�OHDU�L�J���RPS�W�
�LRO� 0HG� ������������ KWWSV���GRL�RUJ���������M�
FRPSELRPHG�������������

���� �RFD���H�HYH�WL����7DJOLDUR�)���RUWRORWWL�)��0D�HWWR�
���+DYHO�-���������DSLOODU���R�H�HOHFWURSKRUHVLV�D�G�
DUWLILFLDO� �H�UDO� �HWZRUNV� IRU� HVWLPDWLR�� RI� WKH� SRVW�
PRUWHP�L�WHUYDO��30,���VL�J�HOHFWURO�WHV�PHDV�UHPH�WV�
L��K�PD��YLWUHR�V�K�PR�U��,�W�-�/HJDO�0HG�����������
KWWSV���GRL�RUJ���������V�������������

���� Cantürk� İ,� Özyılmaz� L� (2018)� A� computational�
DSSURDFK� WR� HVWLPDWH� SRVWPRUWHP� L�WHUYDO� �VL�J�
RSDFLW�� GHYHORSPH�W� RI� H�H� IRU� K�PD�� V�EMHFWV��
�RPS�W��LRO�0HG�����������KWWSV���GRL�RUJ���������M�
FRPSELRPHG�������������

���� ,ED�H�� 9�� ����� 6�� (U�H� 6�� 5DZGR�� (-�� �PSD�R�L�
��� )UD�FNH�EHUJ� 6�� 6LHEHUWK� 7�� �IIROWHU� 5�� (EHUW�
/����RED���� �������5L)1HW�� D�WRPDWHG� ULE� IUDFW�UH�
GHWHFWLR�� L�� SRVWPRUWHP� FRPS�WHG� WRPRJUDSK���
)RUH�VLF� 6FL� 0HG� 3DWKRO� ���������� KWWSV���GRL�
RUJ���������V������������������

���� *DUODQG� -�� +X�0��'XII��0�� .HVKD� .�� *OHQQ�&��
0RUURZ�3��6WDEOHV�6��2QGUXVFKND�%��'D�%URL�8��7VH�
5'��������&ODVVLI�LQJ�PLFURVFRSLF�DFXWH�DQG�ROG�
P�RFDUGLDO�LQIDUFWLRQ�XVLQJ�FRQYROXWLRQDO�QHXUDO�
QHWZRUNV��$P�-�)RUHQVLF�0HG�3DWKRO�������������
KWWSV���GRL�RUJ���������3$)������������������

���� 2XUD�3��-XQQR�$��-XQQR�-�$��������'HHS�OHDUQLQJ�LQ�
IRUHQVLF�JXQVKRW�ZRXQG�LQWHUSUHWDWLRQ�D�SURRI�
RI�FRQFHSW�VWXG���,QW�-�/HJDO�0HG����������������
KWWSV���GRL�RUJ���������V������������������

���� *DUODQG� -�� 2QGUXVFKND� %�� 6WDEOHV� 6�� 0RUURZ�
3�� .HVKD� .�� *OHQQ� &�� 7VH� 5� ������� ,GHQWLI�LQJ�
IDWDO� KHDG� LQMXULHV� RQ� SRVWPRUWHP� FRPSXWHG�
WRPRJUDSK��XVLQJ�FRQYROXWLRQDO�QHXUDO�QHWZRUN�
GHHS� OHDUQLQJ�� D� IHDVLELOLW�� VWXG��� -� )RUHQVLF� 6FL�
�������������� KWWSV���GRL�RUJ��������������
�����������

���� /L�<��+XDQJ�=��'RQJ�;��/LDQJ�:��;XH�+��=KDQJ�/��
=KDQJ�<��'HQJ�=� �������)RUHQVLF�DJH�HVWLPDWLRQ�
IRU�SHOYLF�;�UD��LPDJHV�XVLQJ�GHHS�OHDUQLQJ��(XU�
5DGLRO� �������������� KWWSV���GRL�RUJ���������
V�����������������

)DNKDU�$ODP��)DL]�$KPDG��0RKG�$VUDUXO�+DTXH�H��DO��8VH�RI�$UWLILFLDO�,QWHOOLJHQFH�LQ�WKH�ILHOG�RI��
)RUHQVLF�0HGLFLQH���&ULPH�6FHQH�,QYHVWLJDWLRQ��$�ZD��IRUZDUG
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���� $EGHUUDKPDQH�0$��*XHO]LP�,��$EGHORXDKDG�$$�
�������+DQG�LPDJH�EDVHG�KXPDQ�DJH�HVWLPDWLRQ�
XVLQJ� D� WLPH� GLVWULEXWHG� &11�*58�� ,Q�� �����
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 'DWD� $QDO�WLFV�
IRU� %XVLQHVV� DQG� ,QGXVWU��� :D�� 7RZDUGV� D�
6XVWDLQDEOH� (FRQRP�� �,&'$%,��� ,(((�� 6DNKHHU��
%DKUDLQ��SS�����

���� 9LOD�%ODQFR� 1�� &DUUHLUD� 0-�� 9DUDV�4XLQWDQD�
3�� %DOVD�&DVWUR� &�� 7RPDV� ,� ������� 'HHS� QHXUDO�
QHWZRUNV� IRU� FKURQRORJLFDO� DJH� HVWLPDWLRQ� IURP�
23*�LPDJHV�� ,(((�7UDQV�0HG� ,PDJLQJ���������
�����KWWSV���GRL�RUJ���������70,��������������

���� GHU�0DXHU�0$��:HOO� (-��+HUUPDQQ� -��*URWK�0��
0RUORFN�00��0DDV�5��6lULQJ�'��������$XWRPDWHG�
DJH�HVWLPDWLRQ�RI��RXQJ�LQGLYLGXDOV�EDVHG�RQ��'�
NQHH�05,�XVLQJ�GHHS� OHDUQLQJ�� ,QW� -� /HJDO�0HG�
������������KWWSV���GRL�RUJ���������V������
����������]�

���� Avuçlu� E,� Başçiftçi� F� (2019)� Novel� approaches�
WR� GHWHUPLQH� DJH� DQG� JHQGHU� IURP� GHQWDO� [�UD��
LPDJHV� E�� XVLQJ� PXOWLSOD�HU� SHUFHSWURQ� QHXUDO�
QHWZRUNV� DQG� LPDJH� SURFHVVLQJ� WHFKQLTXHV��
&KDRV��6ROLWRQV�)UDFWDOV��������������KWWSV���GRL�
RUJ���������M�FKDRV�������������

���� 0LORVHYLF� '�� 9RGDQRYLF� 0�� *DOLF� ,�� 6XEDVLF�
0� ������� (VWLPDWLQJ� ELRORJLFDO� JHQGHU� IURP�
SDQRUDPLF� GHQWDO� ;�UD�� LPDJHV�� ,Q�� ����� ��WK�
,QWHUQDWLRQDO� 6�PSRVLXP� RQ� ,PDJH� DQG� 6LJQDO�
3URFHVVLQJ�DQG�$QDO�VLV��,63$���,(((��'XEURYQLN��
&URDWLD��SS���������

���� 7XUDQ� 0.�� 2QHU� =�� 6HFJLQ� <�� 2QHU� 6� ������� $�
WULDO� RQ� DUWLILFLDO� QHXUDO� QHWZRUNV� LQ� SUHGLFWLQJ�
VH[� WKURXJK� ERQH� OHQJWK� PHDVXUHPHQWV� RQ� WKH�
ILUVW�DQG�ILIWK�SKDODQJHV�DQG�PHWDWDUVDOV��&RPSXW�
%LRO�0HG� ������������ KWWSV���GRL�RUJ���������M�
FRPSELRPHG�������������

���� 7LUDGR� -��0DXULFLR�'� �������%UXLVH�GDWLQJ� XVLQJ�
GHHS�OHDUQLQJ��-�)RUHQVLF�6FL�������������KWWSV���
GRL�RUJ�������������������������

���� &RQVWDQWLQRX� $&�� )UHHVWRQH� 0�� 0DUVK� :��
)HQWRQ� 1�� &RLG� -� ������� 5LVN� DVVHVVPHQW� DQG�

ULVN� PDQDJHPHQW� RI� YLROHQW� UHRIIHQGLQJ� DPRQJ�
SULVRQHUV�� ([SHUW� 6�VW� $SSO� ��������������
KWWSV���GRL�RUJ���������M�HVZD�������������

���� -RKQVRQ�� %��� �� %URZQ�� &�� �������� $SSOLFDWLRQ� RI�
$,� LQ�)RUHQVLF� ,QYHVWLJDWLRQV��$�&RPSUHKHQVLYH�
5HYLHZ�� )RUHQVLF� 6FLHQFH� ,QWHUQDWLRQDO�� ���� ����
����

���� 7KDOL�� 0�� -��� %UDXQ�� 0��� :LUWK�� -��� %XFN�� 8���
$JKD�HY�� (��� �� -DFNRZVNL�� &�� �������� 9LUWRSV���
D� QHZ� LPDJLQJ� KRUL]RQ� LQ� IRUHQVLF� SDWKRORJ���
YLUWXDO� DXWRSV�� E�� SRVWPRUWHP� PXOWLVOLFH�
FRPSXWHG�WRPRJUDSK��

���� 5DFKDHO� 0�� &DUHZ�� -DPHV� )UHQFK�� �'� IRUHQVLF�
VFLHQFH��$�QHZ�ILHOG�LQWHJUDWLQJ��'�LPDJLQJ�DQG�
�'� SULQWLQJ� LQ� FULPH� UHFRQVWUXFWLRQ�� )RUHQVLF�
6FLHQFH� ,QWHUQDWLRQDO�� 6�QHUJ�� 9ROXPH� ��� ������
�������

���� Thurzo�A,�Kosnáčová�HS,�Kurilová�V,�et�al.:�Use�
RI� 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�������������

���� %REELOL�� 5��� 5DPDNULVKQD�� %��� 0DGKX�� 9�� $Q�
$UWLILFLDO� ,QWHOOLJHQFH� 0RGHO� IRU� %DOOLVWLF�
3HUIRUPDQFH� RI� 7KLQ� 3ODWHV�� 0HFK�� %DVHG� 'HV��
6WUXFW��0DFK��������������������

���� +HOPD��&��'DWD�0LQLQJ�DQG�.QRZOHGJH�'LVFRYHU��
LQ� 3UHGLFWLYH� 7R[LFRORJ��� 6$5� 46$5� (QYLURQ��
5HV��������������������

���� *RORPLQJL�� 5��� +DDV�� &���'RED��� $���.RWWQHU�� 6���
(EHUW��/�� 6SHUP�+XQWLQJ�RQ�2SWLFDO�0LFURVFRSH�
6OLGHV� IRU� )RUHQVLF� $QDO�VLV� ZLWK� 'HHS�
&RQYROXWLRQDO� 1HWZRUNV�$� )HDVLELOLW�� 6WXG���
)RUHQVLF�6FL��,QW��*HQHW�������������������

���� KWWSV���ZZZ�VHEL�JRY�LQ�OHJDO�FLUFXODUV�
MDQ������UHSRUWLQJ�IRU�DUWLILFLDO�LQWHOOLJHQFH�
DL�DQG�PDFKLQH�OHDUQLQJ�PO�DSSOLFDWLRQV�
DQG�V�VWHPV�RIIHUHG�DQG�XVHG�E��PDUNHW�
LQIUDVWUXFWXUH�LQVWLWXWLRQV�PLLV�B������KWPO

)DNKDU�$ODP��)DL]�$KPDG��0RKG�$VUDUXO�+DTXH�H��DO��8VH�RI�$UWLILFLDO�,QWHOOLJHQFH�LQ�WKH�ILHOG�RI��
)RUHQVLF�0HGLFLQH���&ULPH�6FHQH�,QYHVWLJDWLRQ��$�ZD��IRUZDUG


