
4JMWJP #BSSB
 1I%

1FSTPOBM *OGPSNBUJPO

1MBDF BOE %BUF PG CJSUI� #BUUJQBHMJB 	4"

 *UBMZ ] �� "VHVTU ����
3FTJEFODF "EESFTT� 7JB (JBDJOUP 7JDJOBO[B ��
 �����
 4BMFSOP 	4"

 *5"-:
-JWJOH "EESFTT� 7JB $VQB 1BSJTJ �
 �����
 4BMFSOP 	4"

 *5"-:
1IPOF /VNCFS� ��� ��� �������

FNBJM� CBSSB�TJMWJP!HNBJM�DPN
 TJMWJP�CBSSB!VOJOB�JU
 TJMWJP�CBSSB!VOJDB�JU
QFD� TJMWJP�CBSSB!QFD�JU

8FC1BHF� IUUQT���XXX�EPDFOUJ�VOJOB�JU�TJMWJP�CBSSB
-JOLFE*O� IUUQT���JU�MJOLFEJO�DPN�JO�TJMWJP�CBSSB����C����

3FTFBSDI(BUF� IUUQT���XXX�SFTFBSDIHBUF�OFU�QSPGJMF�4JMWJP@#BSSB

$VSSFOU 1PTUJPO� 3FTFBSDIFS BU UIF %FQBSUNFOU PG &MFDUSJDBM BOE *OGPSNBUJPO
5FDIOPMPHJFT &OHJOFFSJOH 	%*&5*
 BU UIF 6OJWFSTJUZ PG /BQMFT
 w'FEFSJDP **w

6OJWFSTJUZ &EVDBUJPO

� .BSDI ���� 1I�%� JO $PNQVUFS 4DJFODF
GSPN 6OJWFSTJUZ PG $BHMJBSJ XJUI B UIFTJT UJUMFE w%FTJHO PG B .VMUJ�
CJPNFUSJD 1MBUGPSN
 CBTFE PO QIZTJDBM USBJUT BOE QIZTJPMPHJDBM NFB�
TVSFT� 'BDF
 *SJT
 &BS
 &$( BOE &&(�w�

�� +VMZ ���� .�4� JO $PNQVUFS 4DJFODF DVN MBVEF
GSPN 6OJWFSTJUZ PG 4BMFSOP
 XJUI B UIFTJT UJUMFE w6O OVPWP BMHPSJUNP
QFS M�BOBMJTJ EFMMB SBQQSFTFOUBUJWJU¡ EFJ DBNQJPOJ OFM SJDPOPTDJNFOUP
EFMM�JSJEF CBTBUP TVMM�FOUSPQJBw�

�� 'FCSVBSZ ���� #�4� JO $PNQVUFS 4DJFODF DVN MBVEF
GSPN 6OJWFSTJUZ PG 4BMFSOP
 XJUI B UIFTJT UJUMFE w6TFS "HFOU *OUFSGBDFw�

-BOHVBHFT

.PUIFS 5POHVF *UBMJBO

0UIFS -BOHVBHFT &OHMJTI � #� -FWFM
&YBNJOBUJPO -FWFM� &47 -FWFM � $FSUJGJDBUF JO &40- *OUFSOBUJPOBM "MM
.PEFT 	#� $&'3

&YBNJOBUJPO 4FTTJPO� �� .BSDI ����
$BOEJEBUF /VNCFS� *5��������
'JOBM (SBEF� 1"44 8*5) .&3*5

1PSUVHVFTF
/¬WFM "� � 6OJWFSTJEBEF EB #FJSB *OUFSJPS � $MBTTJGJDB¦¤P EF �� WBMPSFT �
BQSFDJB¦¤P RVBMJUBUJWB EF #PN
 BVGFSJOEP EF �&$54�

mailto:barra.silvio@gmail.com
mailto:silvio.barra@unina.it
mailto:silvio.barra@unica.it
mailto:silvio.barra@pec.it


3FTFBSDI 'FMMPXTIJQT "DUJWJUJFT

.BSDI ���� � 1SFTFOU 'VMM�5JNF 5ZQF�" 3FTFBSDIFS $POUSBDU BU UIF %FQBSUNFOU PG &MFD�
USJDBM BOE *OGPSNBUJPO 5FDIOPMPHJDBM &OHJOFFSJOH PG UIF 6OJWFSTJUZ
PG /BQMFT w'FEFSJDP **w
 GPS UIF DPNQFUJUJWF TFDUPS 	JO JUBMJBO
 wTFU�
UPSF DPODPSTVBMFw
 ���#� � *OGPSNBUJDB
 44% */'��� 	DPEJDF EJ TFMF[JPOF
�@10/@"*.@35%"@-�@����
 QVCCMJDBUP OFMMB w(B[[FUUB 6GGJDJBMFw � �B
TFSJF TQFDJBMF o O� �� EFM ����������
�

+VMZ ���� � 'FCSVBSZ ���� 'VMM�5JNF 5ZQF�" 3FTFBSDIFS $POUSBDU BU UIF %FQBSUNFOU PG .BUIF�
NBUJDT BOE $PNQVUFS 4DJFODFT PG UIF 6OJWFSTJUZ PG $BHMJBSJ
 GPS UIF
DPNQFUJUJWF TFDUPS 	JO JUBMJBO
 TFUUPSF DPODPSTVBMF
 ���#� � *OGPSNBUJDB

44% */'��� 	DPEJDF EJ TFMF[JPOF SUEB'@����@���#�
 	%�3� ��� EFM ����������

QVCCMJDBUP OFMMB w(B[[FUUB 6GGJDJBMFw w(B[[FUUB 6GGJDJBMFw � �B TFSJF TQF�
DJBMF o O� �� EFM ����������
�

+BO�%FD ���� 3FTFBSDI 'FMMPXTIJQ GPS � ZFBS BU UIF *OTUJUVUF GPS )JHI 1FSGPSNBODF
$PNQVUJOH BOE /FUXPSLJOH 	*$"3
 PG UIF /BUJPOBM 3FTFBSDI $PVO�
DJM	$/3

 DPE� *$"3����������/"�

��������� 1I�%� (SBOU 	997*** DJDMP
 BU UIF %FQBSUNFOU PG .BUIFNBUJDT BOE $PN�
QVUFS 4DJFODF PG UIF 6OJWFSTJUZ PG $BHMJBSJ 	� ZFBST


0DU�%FD ���� 4DIPMBSTIJQ (SBOU GPS � ZFBS BU $F3*$5
 $FOUSP 3FHJPOBMF *OGPSNBUJPO
BOE $PNNVOJDBUJPO 5FDIOPMPHZ TDSM
 #FOFWFOUP
 .BTUFS JO 4FDVSJUZ
BOE *OUFMMJHFOU 4ZTUFN
 DPE� 10/��@������

8PSL &YQFSJFODF

���� 5FNQPSBSZ $POUSBDU 	$POUSBUUP EJ MBWPSP B 1SPHFUUP
 BU UIF "MM*OJU T�S�M�
	'JTDJBOP � 4"


���� 5FNQPSBSZ $POUSBDU 	$POUSBUUP EJ MBWPSP B 1SPHFUUP
 BU UIF #"55*450/*
3&4&"3$) 	'JTDJBOP � 4"




*OWPMWFNFOUT JO *OEVTUSJBM BOE "DBEFNJD 3FTFBSDI 1SPKFDUT

+VMZ ���� � 1SFTFOU $PPSEJOBUPSF QSPHFUUP w"�%".� "DUJPO�"DUJWJUZ %VBM "DRVJTJUJPO
.PEFw
 1SPHFUUP CJFOOBMF GJOBO[JBUP EBMMB 'POEB[JPOF EJ 4BSEFHOB � &T�
FSDJ[JP GJOBO[JBSJP �����

.BSDI ���� � 1SFTFOU $PMMBCPSB[JPOF BMMF BUUJWJU¡ EJ SJDFSDB F TWJMVQQP DPO MP 4QJO�0GG 7JTJP�
4DJFOUJBF EJSFUUP EBM 1SPG� 4BMWBUPSF $BSUB EFMM�6OJWFSTJU¡ EJ $BHMJBSJ�

+VMZ ���� � .BSDI ���� 1BSUFDJQB[JPOF BM 1SPHFUUP i*-&"3/57
 "OZUJNF
 "OZXIFSFw 	%% O�����
����������
 $61 '��(����������� '��(�����������

 TVQQPSUBUP EBM
.*63 TPUUP JM QSPHSBNNB i4NBSU $JUJFT BOE $PNNVOJUJFT BOE 4PDJBM
*OOPWBUJPOw

0UUPCSF ���� 1BSUFDJQB[JPOF BM QSPHFUUP #PTDP EJ 4BO 'SBODFTDP
 EJ )2VBESP T�S�M�
 QFS
MP TUVEJP F M�JNQMFNFOUB[JPOF EJ VO TPGUXBSF TV QJBUUBGPSNB "OESPJE
QFS MB MPDBMJ[[B[JPOF EFJ SBEJPGBSJ "�5"(�

'FCCSBJP � .BS[P ���� 1BSUFDJQB[JPOF BM QSPHFUUP 4"730�*1 	&SBTNVT *OUFOTJWF 1SPHSBN

QSFTTP MB ."//�)6..&-
 ,BJTFSTMBVUFSO
 (&3."/:�

'FCCSBJP ���� 1BSUFDJQB[JPOF BM QSPHFUUP 7BMVF�(P
 EJ 1FOFMPQF T�S�M�
 QFS QFS MP TUVEJP
F M�JNQMFNFOUB[JPOF EJ VO TJTUFNB BE BHFOUJ QFS MB USBDDJBCJMJU¡ BHSP�
BMJNFOUBSF�

&YQFSJFODF "CSPBE

�� .BZ ���� � � +VOF ���� w&SBTNVT� 5FBDIJOH 1SPHSBNNF � 4UBGG .PCJMJUZ GPS 5FBDIJOH
 6OJWFS�
TJUZ PG -BT 1BMNBT EF (SBO $BOBSJB 	6-1($
 � -BT 1BMNBT
 41"*/
 XJUIJO B
TDJFOUJGJD DP�PQFSBUJPO XJUI UIF QSPGFTTPS .PEFTUP $BTUSJMMPO�4BOUBOB�

.BS ���� � 'FC ���� w7JTJUJOH 3FTFBSDIFSw BU UIF 40$*"-BC -BCPSBUPSZ PG 6#* � 6OJWFSTJ�
EBEF EB #FJSB *OUFSJPS � $PWJMIB
 10356("-
 XJUIJO UIF TDJFOUJGJD DP�
PQFSBUJPO XJUI UIF QSPGFTTPS )VHP 1SPFO¦B�

'FC � .BS ���� w&SBTNVT *OUFOTJWF 1SPHSBN � 4"730w
 BU UIF ."//�)6..&-
 ,BJTFS�
TMBVUFSO
 (&3."/:�

"XBSET BOE 3FDPHOJUJPOT

�� +VMZ ���� %"'/& $IBMMFOHF 5IJSE 1SJ[F 8JOOFS GPS BO BQQSPBDI PO EJHJUBM
BOBTUZMPTZT GPS UIF %"'/& DIBMMFOHF %"'/& MBVODIFE CZ UIF $7.-BC
	$PNQVUFS 7JTJPO BOE .VMUJNFEJB -BC
 PG UIF 6OJWFSTJUZ PG 1BWJB�

�� %FDFNCFS ���� i#FTU 4UVEFOU 1BQFS "XBSEw! *OUFSOBUJPOBM 8PSLTIPQ PO 'V[[Z -PHJD
BOE "QQMJDBUJPOT 	8*-'����
 � i5XP�5JFS *NBHF 'FBUVSFT $MVTUFSJOH GPS *SJT
3FDPHOJUJPO PO .PCJMFw CZ "CBUF "�'�
 #BSSB 4�
 %�"OJFMMP '�
 /BSEVDDJ '� �
%0*��������������������������@��



*OWPMWFNFOUT JO *OUFSOBUJPOBM $POGFSFODFT BOE 8PSLTIPQT

���� %"4" ��� 5IF ���� *OUFSOBUJPOBM $POGFSFODF PO %FDJTJPO "JE 4DJFODFT
BOE "QQMJDBUJPOT 	%"4"���

 0OMJOF
 /PWFNCFS ���
 ����

51$

���� J4$* ����� 5IF �UI *&&& *OUFSOBUJPOBM $POGFSFODF PO 4NBSU $JUZ BOE
*OGPSNBUJ[BUJPO
 (VBOH[IPV
 $IJOB
 %FDFNCFS ��
 ���� � +BOVBSZ �
 ����

51$

���� %4"" ����� 5IF �UI *&&& *OUFSOBUJPOBM $POGFSFODF PO %BUB 4DJFODF BOE
"EWBODFE "OBMZUJDT
 ��� 0DUPCFS ���� 4JEOFZ
 "VTUSBMJB

51$

���� /44 ����� 5IF ��UI *OUFSOBUJPOBM $POGFSFODF PO /FUXPSL BOE 4ZTUFN
4FDVSJUZ
 ����� /PWFNCSF ����
 .FMCPVSOF
 "VTUSBMJB

51$

���� .-�$4 ����� 5IF �SE *OUFSOBUJPOBM $POGFSFODF PO .BDIJOF -FBSOJOH
GPS $ZCFS 4FDVSJUZ
 ���� 0UUPCSF ���� (VBOH[IPV
 $IJOB

51$

���� *$13". ����� �UI *OUFSOBUJPOBM $POGFSFODF PO 1BUUFSO 3FDPHOJUJPO
"QQMJDBUJPOT BOE .FUIPET
 ����� 'FCCSBJP ����
 -B7BMMFUUB
 .BMUB

*OUFSO� 51$

���� "7* ����� *OUFSOBUJPOBM $POGFSFODF PO "EWBODFE 7JTVBM *OUFSGBDFT
 +VOF
���� ����
 *TMBOE PG *TDIJB
 *UBMZ

1PTUFS � %FNP $IBJS

���� *8#""4 ����� �OE *OUFSOBUJPOBM 8PSLTIPQ PO #JPNFUSJDT�BT�B�4FSWJDF�
$MPVE�CBTFE 5FDIOPMPHZ
 4ZTUFNT BOE "QQMJDBUJPOT
 DP�MPDBUFE XJUI
%"4$ ����
 ��� "VHVTU ����
 'VLVPLB
 +BQBO

1SPHSBN $IBJS

���� J4$* ����� �UI *OUFSOBUJPOBM $POGFSFODF PO 4NBSU $JUZ BOE *OGPSNBUJ�
[BUJPO
 ����� /PWFNCFS ����
 (VBOH[IPV
 $IJOB

51$

���� &641/ ����� 5IF ��UI *OUFSOBUJPOBM $POGFSFODF PO &NFSHJOH 6CJR�
VJUPVT 4ZTUFNT BOE 1FSWBTJWF /FUXPSLT 	&641/

 ��� /PWFNCFS ����

$PJNCSB
 1PSUVHBM

51$

���� $44 ����� ��UI *OUFSOBUJPOBM 4ZNQPTJVN PO $ZCFSTQBDF 4BGFUZ BOE 4F�
DVSJUZ
 ��� %FDFNCFS ����
 (VBOH[IPV
 $IJOB

51$

���� (1$ ����� ��UI *OUFSOBUJPOBM $POGFSFODF PO (SFFO
 1FSWBTJWF BOE $MPVE
$PNQVUJOH
 ����� .BZ ����
 6CFSMBOEJB
 #SB[JM

51$

���� *4#" ����� *&&& *OUFSOBUJPOBM $POGFSFODF PO *EFOUJUZ
 4FDVSJUZ BOE #F�
IBWJPS "OBMZTJT 	*4#"
 � �� � �� +VOF ���� � )ZEFSBCBE
 */%*"

51$

���� 3"#5.% ����� 3FDFOU "EWBODFT JO #JPNFUSJD 5FDIOPMPHZ GPS .PCJMF
%FWJDFT � �� 0DUPCFS ���� � -PT "OHFMFT
 $BMJGPSOJB
 DP�MPDBUFE XJUI #5"4
����
 UIF �UI *&&& *OUFSOBUJPOBM $POGFSFODF PO #JPNFUSJDT� 5IFPSZ
 "Q�
QMJDBUJPOT
 BOE 4ZTUFNT

51$

���� 4*5*4 ����� 5IF ��I *OUFSOBUJPOBM $POGFSFODF PO 4*(/"- *."(& 5&$)�
/0-0(: BOE */5&3/&5 #"4&% 4:45&.4 � ����� /PWFNCFS ���� � -BT
1BMNBT EF (SBO $BOBSJB
 4QBJO

51$

���� $44 ����� 5IF ��UI *OUFSOBUJPOBM 4ZNQPTJVN PO $ZCFSTQBDF 4BGFUZ BOE
4FDVSJUZ o 0DUPCFS �����
 ���� o "NBMGJ o *UBMZ

51$

���� /44 ����� 5IF ��UI *OUFSOBUJPOBM $POGFSFODF PO /FUXPSL BOE 4ZTUFN
4FDVSJUZ
 ����� "VHVTU ����
 )POL ,POH

51$

���� *8#""4 ����� 'JSTU *OUFSOBUJPOBM 8PSLTIPQ PO #JPNFUSJDT�BT�B�4FSWJDF�
$MPVE�CBTFE 5FDIOPMPHZ
 4ZTUFNT BOE "QQMJDBUJPOT
 DP�MPDBUFE XJUI
*$*"1 ����
 ����� 4FQUFNCFS ����
 $BUBOJB
 *5"-:

1SPHSBN $IBJS



(VFTU &EJUPSJBMTIJQ "DUJWJUZ

���� &MFDUSPOJDT
 .%1*
 	*44/� ��������

 .FNCFS PG UIF &EJUPSJBM #PBSE BT
5PQJD &EJUPS

���� 4NBSU $JUJFT
 .%1*
 	*44/� ��������

 4QFDJBM *TTVF PO w$MPVE�CBTFE #JP�
NFUSJDT GPS 4NBSU $JUJFTw � (VFTU &EJUPS XJUI 4BMWBUPSF .BSJP $BSUB BOE
"MFTTBOESP 4FCBTUJBO 1PEEB

���� 1BUUFSO 3FDPHOJUJPO -FUUFST
 &MTFWJFS #7
 	*44/� ��������

 7JSUVBM 4QF�
DJBM *TTVF PO w#JPNFUSJDT JO 4NBSU $JUJFT� 5FDIOJRVFT BOE "QQMJDBUJPOT
	#*@4$*
w � (VFTU &EJUPS XJUI .JDIFMF /BQQJ
 'BCJP /BSEVDDJ
 "OJFMMP
$BTUJHMJPOF BOE 7JKBZBLVNBS 1BOEJ

���� *&&& $MPVE $PNQVUJOH
 *&&&
 	*44/� ���������

 4QFDJBM *TTVF PO
w#JPNFUSJDT�BT�B�4FSWJDFw � (VFTU &EJUPS XJUI ,�,�3BZNPOE $IPP
 'BCJP
/BSEVDDJ BOE "SDBOHFMP $BTUJHMJPOF GPS B 4QFDJBM *TTVF PO w#JPNFUSJDT�
BT�B�4FSWJDFw
 GPS UIF KPVSOBM�NBHB[JOF *&&& $MPVE $PNQVUJOH�



4DIPPMT
 $POGFSFODFT BOE 4FNJOBST

�� 4FQ � � 0DU ���� *OUFSOBUJPOBM $POGFSFODF POP "EWBODFE 7JTVBM *OUFSGBDFT 	"7* ����


*TDIJB *TMBOE
 *5"-:

��� "VH ���� ��UI *&&& *OUFSOBUJPOBM $POGFSFODF PO %FQFOEBCMF
 "VUPOPNJD BOE 4F�
DVSF $PNQVUJOH 	%"4$����

 'VLVPLB
 +"1"/

����� .BZ ���� ��UI *OUFSOBUJPOBM $POGFSFODF PO (SFFO
 1FSWBTJWF BOE $MPVE $PNQVU�
JOH 	(1$����

 6CFSMBOEJB 	.(

 #3";*-

����� .BS ���� �TU /BUJPOBM $*/* $POHSFTT PO "SUJGJDJBM *OUFMMJHFODF
 3PNB
 *5"-:

����� 0DU ���� ��UI *OUFSOBUJPOBM $POGFSFODF PO $ZCFSTQBDF 4BGFUZ BOE 4FDVSJUZ 	$44
����

 "NBMGJ
 4BMFSOP
 *5"-:

��� 0DU ���� ("33 $POGFSFODF ����
 $BHMJBSJ
 *5"-:

����� "VH ���� ��UI *OUFSOBUJPOBM $POGFSFODF PO /FUXPSL BOE 4ZTUFN 4FDVSJUZ 	/44
����

 )POH ,POH
 $)*/"

����� "VH ���� ��UI *OUFSOBUJPOBM $POGFSFODF PO 1BUUFSO 3FDPHOJUJPO 	*$13 ����

 #FJ�
KJOH
 $)*/"

��� +VO ���� �UI *OUFSOBUJPOBM 8PSLTIPQ PO #JPNFUSJDT BOE 'PSFOTJDT 	*8#' ����


4BTTBSJ
 *5"-:

�� "QS ���� $PQFSOJDVT 5SBJOJOH BOE *OGPSNBUJPO 4FTTJPO
 (SBOE )PUFM 4BMFSOP

4BMFSOP
 *5"-: *OUFSOBUJPOBM 8PSLTIPQ PO #JPNFUSJDT BOE 'PSFOTJDT
	*8#' ����

 4BTTBSJ
 *5"-:

����� 4FQ ���� ��UI *OUFSOBUJPOBM $POGFSFODF PO *NBHF "OBMZTJT BOE 1SPDFTTJOH 	*$*"1
����

 $BUBOJB
 *5"-:

����� %FD ���� 5IF &MFWFOUI *OUFSOBUJPOBM 8PSLTIPQ PO 'V[[Z -PHJD BOE "QQMJDBUJPOT
	8*-' ����

 /BQPMJ
 *5"-:

��� +VO ���� ���� *&&& *OUFSOBUJPOBM 8PSLTIPQ PO #JPNFUSJDT BOE *NBHF 'PSFOTJDT
	#*' ����

 1BMJOVSP 	4"

 *5"-:

���� 4FQ ���� *OUFSOBUJPOBM 8PSLTIPQ PO 3FDFOU "EWBODFT JO %JHJUBM 4FDVSJUZ� #JP�
NFUSJDT BOE 'PSFOTJDT 	#JP'PS
 ����� DP�MPDBUP DPO *OUFSOBUJPOBM $PO�
GFSFODF PO *NBHF "OBMJTZT BOE 1SPDFTTJOH 	*$*"1 ����

 (FOPWB
 *UBMZ

���� 4FQUFNCFS ����
 (FOPWB
 *5"-:

�� 0DU ���� ���� *&&& 8PSLTIPQ PO #JPNFUSJD .FBTVSFNFOUT BOE 4ZTUFN GPS 4FDV�
SJUZ BOE .FEJDBM "QQMJDBUJPOT 	#*0.4 ����
� 3PNB
 *5"-:

���� +VM ���� ��UI &EJUJPO PG *OUFSOBUJPOBM 4VNNFS 4DIPPM PO 4PGUXBSF &OHJOFFSJOH
	*444& ����

 6OJWFSTJU¡ EFHMJ 4UVEJ EJ 4BMFSOP
 'JTDJBOP	4"

 *5"-:

����� +VO ���� #*0.&53*$4 ���� o *OUFSOBUJPOBM 4VNNFS 4DIPPM PO #JPNFUSJDT GPS 4F�
DVSF "VUIFOUJDBUJPO
 "MHIFSP 	44

 *5"-:

��� .BS ���� #FSUJOPSP *OUFSOBUJPOBM 4QSJOH 4DIPPM 	#*44
 ����
 #FSUJOPSP	'$

 *5"-:

����� 0DU ���� *OUFSOBUJPOBM 4DIPPM w.BDIJOF 7JTJPOw 	7JT.BD
 ����
 (FOPWB
 *5"-:

�� 4FQ ���� ���� *&&& 8PSLTIPQ PO #JPNFUSJD .FBTVSFNFOUT BOE 4ZTUFN GPS 4FDV�
SJUZ BOE .FEJDBM "QQMJDBUJPOT 	#*0.4 ����

 4BMFSOP
 *5"-:



"DBEFNJD 5FBDIJOH BOE -FDUVSJOH "DUJWJUZ

"�"� ������� -BCPSBUPSJP EJ #BTJ EJ %BUJ ! 6OJWFSTJUZ PG /BQMFT
 w'FEFSJDP **w
5FBDIFS PG UIF #BDIFMPS %FHSFF DPVSTF -BCPSBUPSZ PG %BUBCBTFT 	JO JUBM�
JBO w-BCPSBUPSJP EJ #BTJ EJ %BUJw

 T�T�E� */'���
 � $'6
 IFME BU UIF %F�
QBSUNFOU PG *OGPSNBUJPO 5FDIOPMPHZ BOE &MFDUSJDBM &OHJOFFSJOH PG UIF
6OJWFSTJUZ PG /BQMFT
 w'FEFSJDP **w�

"�"� ������� -BCPSBUPSJP EJ 4JTUFNJ 0QFSBUJWJ ! 6OJWFSTJUZ PG $BHMJBSJ
5FBDIJOH "TTJTUBOU PG UIF #BDIFMPS %FHSFF DPVSTF -BCPSBUPSZ PG 0QFSBU�
JOH 4ZTUFNT 	JO JUBMJBO w-BCPSBUPSJP EJ 4JTUFNJ 0QFSBUJWJw

 T�T�E� */'���

� $'6
 IFME BU UIF %FQBSUNFOU PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF
PG UIF 6OJWFSTJUZ PG $BHMJBSJ�

"�"� ������� -BCPSBUPSJP EJ 4JTUFNJ 0QFSBUJWJ ! 6OJWFSTJUZ PG $BHMJBSJ
5FBDIJOH "TTJTUBOU PG UIF #BDIFMPS %FHSFF DPVSTF -BCPSBUPSZ PG 0QFSBU�
JOH 4ZTUFNT 	JO JUBMJBO w-BCPSBUPSJP EJ 4JTUFNJ 0QFSBUJWJw

 T�T�E� */'���

� $'6
 IFME BU UIF %FQBSUNFOU PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF
PG UIF 6OJWFSTJUZ PG $BHMJBSJ�

"�"� ������� 5FDOJDIF "WBO[BUF EJ *NBHF 1SPDFTTJOH ! 6OJWFSTJUZ PG $BHMJBSJ
5FBDIFS PG UIF .BTUFS %FHSFF DPVSTF "EWBODFE 5FDIOJRVFT PG *NBHF
1SPDFTTJOH 	JO JUBMJBO w5FDOJDIF "WBO[BUF EJ *NBHF 1SPDFTTJOHw

 T�T�E�
*/'���
 � $'6
 IFME BU UIF %FQBSUNFOU PG .BUIFNBUJDT BOE $PNQVUFS
4DJFODF PG UIF 6OJWFSTJUZ PG $BHMJBSJ�

-BCPSBUPSJP EJ 4JTUFNJ 0QFSBUJWJ ! 6OJWFSTJUZ PG $BHMJBSJ
5FBDIJOH "TTJTUBOU PG UIF #BDIFMPS %FHSFF DPVSTF -BCPSBUPSZ PG 0QFSBU�
JOH 4ZTUFNT 	JO JUBMJBO w-BCPSBUPSJP EJ 4JTUFNJ 0QFSBUJWJw

 T�T�E� */'���

� $'6
 IFME BU UIF %FQBSUNFOU PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF
PG UIF 6OJWFSTJUZ PG $BHMJBSJ�

"�"� ������� (FTUJPOF EFMM�JOGPSNB[JPOF F EFMMB DPOPTDFO[B JO BQQMJDB[JPOJ DPNQ�
MFTTF ! 6OJWFSTJUZ PG /BQMFT w1BSUIFOPQFw
5FBDIFS PG UIF .BTUFS %FHSFF $PVSTF 4PGUXBSF &OHJOFFSJOH 	JO JUBMJBO
w(FTUJPOF EFMM�JOGPSNB[JPOF F EFMMB DPOPTDFO[B JO BQQMJDB[JPOJ DPNQ�
MFTTFw

 T�T�E� */'���
 � $'6
 IFME BU UIF %FQBSUNFOU PG 4DJFODF BOE
5FDIOPMPHZ PG UIF 6OJWFSTJUZ PG /BQMFT w1BSUIFOPQFw�

"�"� ������� "SDIJUFUUVSB F 1SPHSBNNB[JPOF EJ 3FUJ "WBO[BUF F -"# ! 6OJWFSTJUZ PG
/BQMFT w1BSUIFOPQFw
5FBDIFS PG UIF .BTUFS %FHSFF $PVSTF 4PGUXBSF &OHJOFFSJOH 	JO JUBMJBO
w"SDIJUFUUVSB F 1SPHSBNNB[JPOF EJ 3FUJ "WBO[BUF F -"#w

 T�T�E� */'���

� $'6
 IFME BU UIF %FQBSUNFOU PG 4DJFODF BOE 5FDIOPMPHZ PG UIF 6OJ�
WFSTJUZ PG /BQMFT w1BSUIFOPQFw�

"�"� ������� #JPNFUSJB F 4JDVSF[[B ! 6OJWFSTJUZ PG $BHMJBSJ
"VYJMJBSZ 5FBDIJOH BOE &YBNJOBUJPO $PNNJUUFF PG UIF #BDIFMPS %F�
HSFF DPVSTF #JPNFUSJDT BOE 4FDVSJUZ 	JO JUBMJBO w#JPNFUSJB F 4JDVSF[[Bw


T�T�E� */'���
 � $'6
 PG UIF 1SPG� "� $BTBOPWB
 IFME BU UIF %FQBSUNFOU
PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF PG UIF 6OJWFSTJUZ PG $BHMJBSJ

*OHFHOFSJB EFM 4PGUXBSF ! 6OJWFSTJUZ PG $BHMJBSJ
"VYJMJBSZ 5FBDIJOH BOE &YBNJOBUJPO $PNNJUUFF PG UIF #BDIFMPS %F�
HSFF DPVSTF 4PGUXBSF &OHJOFFSJOH 	JO JUBMJBO w*OHFHOFSJB EFM 4PGUXBSFw


T�T�E� */'���
 � $'6
 PG UIF 1SPG� "� $BTBOPWB
 IFME BU UIF %FQBSUNFOU
PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF PG UIF 6OJWFSTJUZ PG $BHMJBSJ



"�"� ������� #JPNFUSJB F 4JDVSF[[B ! 6OJWFSTJUZ PG $BHMJBSJ
"VYJMJBSZ 5FBDIJOH BOE &YBNJOBUJPO $PNNJUUFF PG UIF #BDIFMPS %F�
HSFF DPVSTF #JPNFUSJDT BOE 4FDVSJUZ 	JO JUBMJBO w#JPNFUSJB F 4JDVSF[[Bw


T�T�E� */'���
 � $'6
 PG UIF 1SPG� "� $BTBOPWB
 IFME BU UIF %FQBSUNFOU
PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF PG UIF 6OJWFSTJUZ PG $BHMJBSJ

*OHFHOFSJB EFM 4PGUXBSF ! 6OJWFSTJUZ PG $BHMJBSJ
"VYJMJBSZ 5FBDIJOH BOE &YBNJOBUJPO $PNNJUUFF PG UIF #BDIFMPS %F�
HSFF DPVSTF 4PGUXBSF &OHJOFFSJOH 	JO JUBMJBO w*OHFHOFSJB EFM 4PGUXBSFw


T�T�E� */'���
 � $'6
 PG UIF 1SPG� "� $BTBOPWB
 IFME BU UIF %FQBSUNFOU
PG .BUIFNBUJDT BOE $PNQVUFS 4DJFODF PG UIF 6OJWFSTJUZ PG $BHMJBSJ

"QSJM ���� #JPNFUSJD 4ZTUFNT BOE )PNFMBOE 4FDVSJUZ ! 4BSEFHOB 3JDFSDIF
$ZDMF PG � TFNJOBST PO UPQJDT SFMBUFE UP *NBHF 1SPDFTTJOH
 #JPNFUSJD
4ZTUFNT BOE )PNFMBOE 4FDVSJUZ GPS B .BTUFS $PVSTF FOUJUMFE #JPNFUSJD
4ZTUFNT BOE )PNFMBOE 4FDVSJUZ
 IFME CZ QSPG� "� $BTBOPWB



"UUJWJU¡ EJ SJDFSDB

5JNF�4FSJFT "OBMZTJT
'JOBODJBM .BSLFU "OBMZTJT

$PNQVUFS 7JTJPO � 1BUUFSO 3FDPHOJUJPO #JPNFUSJD 3FDPHOJUJPO
*NBHF 4FHNFOUBUJPO
*OEJWJEVBMT BOE 0CKFDU 5SBDLJOH
.BSLFS %FUFDUJPO JO 7JEFPT BOE *NBHFT
#BDLHSPVOE BOE 'PSFHSPVOE 4FHNFOUBUJPO

"SUJGJDJBM *OUFMMJHFODF %FFQ -FBSOJOH BQQSPBDIFT GPS JNBHF DMBTTJGJDBUJPO
$POWPMVUJPOBM /FVSBM /FUXPSLT
3FJOGPSDFNFOU -FBSOJOH
3FDVSSFOU /FVSBM /FUXPSLT
.BDIJOF -FBSOJOH BQQSPBDIFT
'V[[Z -PHJD

#JPNFUSJDT 'BDF
*SJT
&BS
1FSJPDVMBS
&&( � &$(
.FUBCPMPNJDT

"VHNFOUFE 3FBMJUZ�7JSUVBM 3FBMJUZ 6OJUZ
.BSLFSMFTT BOE .BSLFS�CBTFE BVHNFOUBUJPO
�% 0CKFDU 3FDPOTUSVDUJPO

7JEFP4VSWFJMMBODF $BNFSB $BMJCSBUJPO
5SBDLJOH 4ZTUFNT
#FIBWJPVS "OBMZTJT

$PJOWPMHJNFOUJ JO BUUJWJU¡ EJ SFWJTJPOF QFS SJWJTUF
JOUFSOB[JPOBMJ

TJODF ���� *&&& 5SBOTBDUJPOT PO &OHJOFFSJOH .BOBHFNFOU � *&&& 	��������
 ��������

TJODF ���� +PVSOBM PG "NCJFOU *OUFMMJHFODF BOE )VNBOJ[FE $PNQVUJOH � 4QSJOHFS 7FSMBH 	�����

����
 ���������

TJODF ���� "QQMJFE 4DJFODFT � .VMUJEJTDJQMJOBSZ %JHJUBM 1VCMJTIJOH *OTUJUVUF 	.%1*
 	���������

TJODF ���� 4FOTPST � .VMUJEJTDJQMJOBSZ %JHJUBM 1VCMJTIJOH *OTUJUVUF 	.%1*
 	���������
 ���������

TJODF ���� *&5 *NBHF 1SPDFTTJOH � *OTUJUVUF PG &MFDUSJDBM &OHJOFFST 	���������

TJODF ���� *&&& $PNNVOJDBUJPO .BHB[JOF � *&&& 	���������

TJODF ���� )FBMUIDBSF 5FDIOPMPHZ -FUUFST � *OTUJUVUJPO PG &OHJOFFSJOH BOE 5FDIOPMPHZ 	�����

����

TJODF ���� *&&& "DDFTT � *&&& 	���������

TJODF ���� *NBHF BOE 7JTJPO $PNQVUJOH � &MTFWJFS #7 	���������

TJODF ���� *OGPSNBUJPO 'VTJPO � &MTFWJFS #7 	���������

TJODF ���� $PNQVUFS .FUIPET BOE 1SPHSBNT JO #JPNFEJDJOF � &MTFWJFS #7 	���������
�
TJODF ���� .VMUJNFEJB 5PPMT BOE "QQMJDBUJPO � ,MVXFS "DBEFNJD 1VCMJTIFST 	���������
 �����

����

TJODF ���� 1BUUFSO 3FDPHOJUJPO -FUUFST � &MTFWJFS #7 	���������




"SUJDPMJ TV 3JWJTUF *OUFSOB[JPOBMJ

��� 1� #BSSB
 4� #BSSB
 .� /BQQJ
 BOE '� /BSEVDDJ� i4"''0� " 4*'5 CBTFE BQQSPBDI GPS EJHJUBM
BOBTUZMPTJT GPS GSFTDP SFD0OTUSVDUJPOw� *O� 1BUUFSO 3FDPHOJUJPO -FUUFST ��� 	����

 QQ� ���o
���� JTTO� ��������� EPJ� RyXRyRefDXT�i`2+XkykyXydXyy3� VSM� ?iiTb,ffrrrX
b+QTmbX+QKfBMr�`/f`2+Q`/Xm`B\2B/4k@ bkXy@ 38y33yyNeRy�/QB4RyXRyReWk7DX
T�i`2+XkykyXydXyy3�T�`iM2`A.49y�K/8433j#�+97eN93jd/e++yjy2dkR#73Ny2k

��� 4� #BSSB
 4� .� $BSUB
 "� $PSSJHB
 "� 4� 1PEEB
 BOE %� 3� 3FDVQFSP� i%FFQ MFBSOJOH
BOE UJNF TFSJFT�UP�JNBHF FODPEJOH GPS GJOBODJBM GPSFDBTUJOHw� *O� *&&&�$"" +PVSOBM PG
"VUPNBUJDB 4JOJDB ��� 	����

 QQ� ���o���

��� 1� #BSSB
 4� #BSSB
 $� #JTPHOJ
 .� %F .BSTJDP
 BOE .� /BQQJ� i8FC�4IBQFE .PEFM GPS
)FBE 1PTF &TUJNBUJPO� "O "QQSPBDI GPS #FTU &YFNQMBS 4FMFDUJPOw� *O� *&&& 5SBOTBDUJPOT
PO *NBHF 1SPDFTTJOH �� 	����

 QQ� ����o����� JTTO� ��������� EPJ� RyXRRyNfhASXkykyX
kN39jdj

��� "�'� "CBUF
 1� #BSSB
 4� #BSSB
 $� .PMJOBSJ
 .� /BQQJ
 BOE '� /BSEVDDJ� i$MVTUFSJOH GBDJBM
BUUSJCVUFT� /BSSPXJOH UIF QBUI GSPN TPGU UP IBSE CJPNFUSJDTw� *O� *&&& "DDFTT � 	����


QQ� ����o����� JTTO� ��������� EPJ� RyXRRyNf�**1aaXkyRNXkNekyRy

��� .� %F .BSTJDP
 "� .FDDB
 BOE 4� #BSSB� i8BMLJOH JO B TNBSU DJUZ� *OWFTUJHBUJOH UIF HBJU
TUBCJMJ[BUJPO FGGFDU GPS CJPNFUSJD SFDPHOJUJPO WJB XFBSBCMF TFOTPSTw� *O� $PNQVUFST BOE
&MFDUSJDBM &OHJOFFSJOH �� 	����
� JTTO� ��������� EPJ� RyXRyRefDX+QKT2H2+2M;XkyRNX
Rye8yR

��� 4JMWJP #BSSB
 "OJFMMP $BTUJHMJPOF
 'BCJP /BSEVDDJ
 .BSJB %F .BSTJDP
 BOE .JDIFMF /BQQJ�
i#JPNFUSJD EBUB PO UIF FEHF GPS TFDVSF
 TNBSU BOE VTFS UBJMPSFE BDDFTT UP DMPVE TFS�
WJDFTw� *O� 'VUVSF (FOFSBUJPO $PNQVUFS 4ZTUFNT ��� 	����

 QQ� ��� o���� JTTO� ��������9�
EPJ� ?iiTb,ff/QBXQ`;fRyXRyRefDX7mim`2XkyRNXyeXyRN� VSM� ?iiT,ffrrrX
b+B2M+2/B`2+iX+QKfb+B2M+2f�`iB+H2fTBBfayReddjNsRNjyjR33

��� (� 'FOV
 .� .BSSBT
 4� #BSSB
 '� (JPSHJOJ
 %� ;VDDIFUUJ
 BOE '� $IFTJ� i*-&"3/57� 6O &DPTJT�
UFNB EJ $POPTDFO[B $POEJWJTB F 1SPEV[JPOF $PMMBCPSBUJWB QFS *OOPWBSF MB 'PSNB[JPOFw�
*O� .POEP %JHJUBMF ����� 	����
� JTTO� �������9� VSM� ?iiTb,ffrrrXb+QTmbX+QKfBMr�`/f
`2+Q`/Xm`B\2B/4k@bkXy@38yed3kjRd9�T�`iM2`A.49y�K/84kN#e+729/9y#+j+#78NN2#28N33#2ye8

��� 4JMWJP #BSSB
 .BSJB %F .BSTJDP
 .JDIFMF /BQQJ
 'BCJP /BSEVDDJ
 BOE %BOJFM 3JDDJP� i"
IBOE�CBTFE CJPNFUSJD TZTUFN JO WJTJCMF MJHIU GPS NPCJMF FOWJSPONFOUTw� *O� *OGPSNBUJPO
4DJFODFT ��� 	����

 QQ� ��� o���� JTTO� ���������� EPJ� ?iiTb,ff/QBXQ`;fRyXRyRef
DXBMbXkyR3XyRXyRy� VSM� ?iiT,ffrrrXb+B2M+2/B`2+iX+QKfb+B2M+2f�`iB+H2fTBBf
ayykyyk88R3jyyR38

��� 4JMWJP #BSSB
 $BSNFO #JTPHOJ
 .JDIFMF /BQQJ
 BOE 4UFGBOP 3JDDJBSEJ� i'�'*%� GBTU GV[[Z�
CBTFE JSJT EF�OPJTJOH GPS NPCJMF TFDVSJUZ BQQMJDBUJPOTw� *O� .VMUJNFEJB 5PPMT BOE "Q�
QMJDBUJPOT 	����
� JTTO� ���������� EPJ� RyXRyydfbRRy9k@ yRN@ dR8e@ N� VSM� ?iiTb,
ff/QBXQ`;fRyXRyydfbRRy9k@yRN@dR8e@N

��� (JVTFQQF $BUUBOFP
 6NCFSUP 'FSSBSP 1FUSJMMP
 "OESFB '� "CBUF
 'BCJP /BSEVDDJ
 BOE 4JMWJP
#BSSB� i"DIJFWJOH FGGJDJFOU TPVSDF DBNFSB JEFOUJGJDBUJPO PO )BEPPQw� *O� .VMUJNFEJB
5PPMT BOE "QQMJDBUJPOT 	����
� JTTO� ���������� EPJ� RyXRyydfbRRy9k@yRN@d8eR@y� VSM�
?iiTb,ff/QBXQ`;fRyXRyydfbRRy9k@yRN@d8eR@y

��� 4� #BSSB
 ,� 3� $IPP
 .� /BQQJ
 "� $BTUJHMJPOF
 '� /BSEVDDJ
 BOE 3� 3BOKBO� i#JPNFUSJDT�
BT�B�4FSWJDF� $MPVE�#BTFE 5FDIOPMPHZ
 4ZTUFNT
 BOE "QQMJDBUJPOTw� *O� *&&& $MPVE $PN�
QVUJOH ��� 	����

 QQ� ��o��� JTTO� ���������� EPJ� RyXRRyNfJ**XkyR3Xy9jkkRyRk

�� %BWJE 'SFJSF�0CSFH°O
 'BCJP /BSEVDDJ
 4JMWJP #BSSB
 BOE .PEFTUP $BTUSJMM°O�4BOUBOB�
i%FFQ MFBSOJOH GPS TPVSDF DBNFSB JEFOUJGJDBUJPO PO NPCJMF EFWJDFTw� *O� 1BUUFSO 3FDPH�
OJUJPO -FUUFST 	����
� JTTO� ���������� EPJ� ?iiTb,ff/QBXQ`;fRyXRyRefDXT�i`2+X

http://dx.doi.org/10.1016/j.patrec.2020.07.008
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088009610&doi=10.1016%2fj.patrec.2020.07.008&partnerID=40&md5=883bac4f694837d6cc030e721bf890e2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088009610&doi=10.1016%2fj.patrec.2020.07.008&partnerID=40&md5=883bac4f694837d6cc030e721bf890e2
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088009610&doi=10.1016%2fj.patrec.2020.07.008&partnerID=40&md5=883bac4f694837d6cc030e721bf890e2
http://dx.doi.org/10.1109/TIP.2020.2984373
http://dx.doi.org/10.1109/TIP.2020.2984373
http://dx.doi.org/10.1109/ACCESS.2019.2962010
http://dx.doi.org/10.1016/j.compeleceng.2019.106501
http://dx.doi.org/10.1016/j.compeleceng.2019.106501
http://dx.doi.org/https://doi.org/10.1016/j.future.2019.06.019
http://www.sciencedirect.com/science/article/pii/S0167739X19303188
http://www.sciencedirect.com/science/article/pii/S0167739X19303188
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067823174&partnerID=40&md5=29b6cfe4d40bc3cbf599ebe5988be065
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067823174&partnerID=40&md5=29b6cfe4d40bc3cbf599ebe5988be065
http://dx.doi.org/https://doi.org/10.1016/j.ins.2018.01.010
http://dx.doi.org/https://doi.org/10.1016/j.ins.2018.01.010
http://www.sciencedirect.com/science/article/pii/S0020025518300185
http://www.sciencedirect.com/science/article/pii/S0020025518300185
http://dx.doi.org/10.1007/s11042-019-7156-9
https://doi.org/10.1007/s11042-019-7156-9
https://doi.org/10.1007/s11042-019-7156-9
http://dx.doi.org/10.1007/s11042-019-7561-0
https://doi.org/10.1007/s11042-019-7561-0
http://dx.doi.org/10.1109/MCC.2018.043221012
http://dx.doi.org/https://doi.org/10.1016/j.patrec.2018.01.005


kyR3 X yR X yy8� VSM� ?iiT , f f rrr X b+B2M+2/B`2+i X +QK f b+B2M+2 f �`iB+H2 f TBB f
ayRed3e88R3jyyy8N

�� 4� #BSSB
 "� $BTUJHMJPOF
 .� %F .BSTJDP
 .� /BQQJ
 BOE ,� 3� $IPP� i$MPVE�#BTFE #JP�
NFUSJDT 	#JPNFUSJDT BT B 4FSWJDF
 GPS 4NBSU $JUJFT
 /BUJPOT
 BOE #FZPOEw� *O� *&&& $MPVE
$PNQVUJOH ��� 	����

 QQ� ��o���� JTTO� ���������� EPJ� RyXRRyNfJ**XkyR3Xy8jdRRedy

�� 4JMWJP #BSSB
 .BUUFP 'SBTDIJOJ
 "OESFB $BTBOPWB
 "OJFMMP $BTUJHMJPOF
 BOE (JBOOJ 'FOV�
i1IZTJP6OJDB%#� B EBUBTFU PG &&( BOE &$( TJNVMUBOFPVTMZ BDRVJSFEw� *O� 1BUUFSO 3FDPH�
OJUJPO -FUUFST 	����
� JTTO� ���������� EPJ� ?iiTb,ff/QBXQ`;fRyXRyRefDXT�i`2+X
kyRd X Rk X yRd� VSM� ?iiT , f f rrr X b+B2M+2/B`2+i X +QK f b+B2M+2 f �`iB+H2 f TBB f
ayRed3e88Rdjy9ej9

�� "OESFB '� "CBUF
 4JMWJP #BSSB
 -VJHJ (BMMP
 BOE 'BCJP /BSEVDDJ� i,VSUPTJT BOE TLFXOFTT
BU QJYFM MFWFM BT JOQVU GPS 40. OFUXPSLT UP JSJT SFDPHOJUJPO PO NPCJMF EFWJDFTw� *O�
1BUUFSO 3FDPHOJUJPO -FUUFST �� 	����
� .PCJMF *SJT $)BMMFOHF &WBMVBUJPO 	.*$)&�**

 QQ� ��
o��� JTTO� ���������� EPJ� ?iiTb,ff/QBXQ`;fRyXRyRefDXT�i`2+XkyRdXykXyyk� VSM�
?iiT,ffrrrXb+B2M+2/B`2+iX+QKfb+B2M+2f�`iB+H2fTBBfayRed3e88Rdjyyjj3

�� 4JMWJP #BSSB
 "OESFB $BTBOPWB
 .BUUFP 'SBTDIJOJ
 BOE .JDIFMF /BQQJ� i'VTJPO PG QIZTJ�
PMPHJDBM NFBTVSFT GPS NVMUJNPEBM CJPNFUSJD TZTUFNTw� *O� .VMUJNFEJB 5PPMT BOE "QQMJ�
DBUJPOT ���� 	����

 QQ� ����o����� JTTO� ���������� EPJ� RyXRyydfbRRy9k@yRe@jdNe@R�
VSM� ?iiTb,ff/QBXQ`;fRyXRyydfbRRy9k@yRe@jdNe@R

�� +P¤P /FWFT
 'BCJP /BSEVDDJ
 4JMWJP #BSSB
 BOE )VHP 1SPFO¦B� i#JPNFUSJD SFDPHOJUJPO JO
TVSWFJMMBODF TDFOBSJPT� B TVSWFZw� *O� "SUJGJDJBM *OUFMMJHFODF 3FWJFX ���� 	����

 QQ� ���o����
JTTO� ���������� EPJ� RyXRyydfbRy9ek@yRe@N9d9@t� VSM� ?iiTb,ff/QBXQ`;fRyXRyydf
bRy9ek@yRe@N9d9@t

�� )� 1SPFO¦B
 +� $� /FWFT
 4� #BSSB
 5� .BSRVFT
 BOE +� $� .PSFOP� i+PJOU )FBE 1PTF�4PGU
-BCFM &TUJNBUJPO GPS )VNBO 3FDPHOJUJPO*O�5IF�8JMEw� *O� *&&& 5SBOTBDUJPOT PO 1BUUFSO
"OBMZTJT BOE .BDIJOF *OUFMMJHFODF ����� 	����

 QQ� ����o����� JTTO� ���������� EPJ� RyX
RRyNfhS�JAXkyReXk8kk99R

�� 4JMWJP #BSSB
 "OESFB $BTBOPWB
 'BCJP /BSEVDDJ
 BOE 4UFGBOP 3JDDJBSEJ� i6CJRVJUPVT JSJT
SFDPHOJUJPO CZ NFBOT PG NPCJMF EFWJDFTw� *O� 1BUUFSO 3FDPHOJUJPO -FUUFST �� 	����
� .P�
CJMF *SJT $)BMMFOHF &WBMVBUJPO QBSU * 	.*$)& *

 QQ� �� o��� JTTO� ���������� EPJ� ?iiTb,
ff/QBXQ`;fRyXRyRefDXT�i`2+XkyR9XRyXyRR� VSM� ?iiT,ffrrrXb+B2M+2/B`2+iX+QKf
b+B2M+2f�`iB+H2fTBBfayRed3e88R9yyjk3e

�� 4*-7*0 #"33"
 ."3*" %& ."34*$0
 .*$)&-& /"11*
 BOE %"/*&- 3*$$*0� i$0.�
1-&9 /6.#&34 "4 " $0.1"$5 8": 50 3&13&4&/5 4$03&4 "/% 5)&*3 3&-*"#*-�
*5: */ 3&$0(/*5*0/ #: .6-5*�#*0.&53*$ '64*0/w� JO� *OUFSOBUJPOBM +PVSOBM PG 1BU�
UFSO 3FDPHOJUJPO BOE "SUJGJDJBM *OUFMMJHFODF ����� 	����

 Q� �������� EPJ� Ry X RR9k f
aykR3yyR9R9eyyyjN� FQSJOU� ?iiTb,ff/QBXQ`;fRyXRR9kfaykR3yyR9R9eyyyjN� VSM�
?iiTb,ff/QBXQ`;fRyXRR9kfaykR3yyR9R9eyyyjN

1VCCMJDB[JPOJ JO "UUJ EJ $POWFHOP

��� 4� #BSSB
 "� $BSDBOHJV
 4� $BSUB
 "�4� 1PEEB
 BOE %� 3JCPOJ� i" 7PJDF 6TFS *OUFSGBDF
GPS GPPUCBMM FWFOU UBHHJOH BQQMJDBUJPOTw� *O� FE� CZ 8JODLMFS .� 5PSUPSB (� 7JUJFMMP
(� "TTPDJBUJPO GPS $PNQVUJOH .BDIJOFSZ
 ����� JTCO� �������������� EPJ� RyXRR98f
jjNNdR8 X jjNNNed� VSM� ?iiTb , f f rrr X b+QTmb X +QK f BMr�`/ f `2+Q`/ X m`B \ 2B/ 4
k @ bk X y @ 38yNjRR8j3N � /QB 4 Ry X RR98 W k7jjNNdR8 X jjNNNed � T�`iM2`A. 4 9y � K/8 4
9kNkjd8N78N�#8j79y#y9#2y2�j728ee

��� -� "O[BMPOF
 1� #BSSB
 4� #BSSB
 '� /BSEVDDJ
 BOE .� /BQQJ� i5SBOTGFS -FBSOJOH GPS 'BDJBM
"UUSJCVUFT 1SFEJDUJPO BOE $MVTUFSJOHw� *O� $PNNVOJDBUJPOT JO $PNQVUFS BOE *OGPSNBUJPO

http://dx.doi.org/https://doi.org/10.1016/j.patrec.2018.01.005
http://www.sciencedirect.com/science/article/pii/S0167865518300059
http://www.sciencedirect.com/science/article/pii/S0167865518300059
http://dx.doi.org/10.1109/MCC.2018.053711670
http://dx.doi.org/https://doi.org/10.1016/j.patrec.2017.12.017
http://dx.doi.org/https://doi.org/10.1016/j.patrec.2017.12.017
http://www.sciencedirect.com/science/article/pii/S0167865517304634
http://www.sciencedirect.com/science/article/pii/S0167865517304634
http://dx.doi.org/https://doi.org/10.1016/j.patrec.2017.02.002
http://www.sciencedirect.com/science/article/pii/S0167865517300338
http://dx.doi.org/10.1007/s11042-016-3796-1
https://doi.org/10.1007/s11042-016-3796-1
http://dx.doi.org/10.1007/s10462-016-9474-x
https://doi.org/10.1007/s10462-016-9474-x
https://doi.org/10.1007/s10462-016-9474-x
http://dx.doi.org/10.1109/TPAMI.2016.2522441
http://dx.doi.org/10.1109/TPAMI.2016.2522441
http://dx.doi.org/https://doi.org/10.1016/j.patrec.2014.10.011
http://dx.doi.org/https://doi.org/10.1016/j.patrec.2014.10.011
http://www.sciencedirect.com/science/article/pii/S0167865514003286
http://www.sciencedirect.com/science/article/pii/S0167865514003286
http://dx.doi.org/10.1142/S0218001414600039
http://dx.doi.org/10.1142/S0218001414600039
https://doi.org/10.1142/S0218001414600039
https://doi.org/10.1142/S0218001414600039
http://dx.doi.org/10.1145/3399715.3399967
http://dx.doi.org/10.1145/3399715.3399967
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85093115389&doi=10.1145%2f3399715.3399967&partnerID=40&md5=42923759f59ab53f40b04be0ea3fe566
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85093115389&doi=10.1145%2f3399715.3399967&partnerID=40&md5=42923759f59ab53f40b04be0ea3fe566
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85093115389&doi=10.1145%2f3399715.3399967&partnerID=40&md5=42923759f59ab53f40b04be0ea3fe566


4DJFODF ���� $$*4 	����
� &E� CZ -BJ 9� .BSUJOF[ 1FSF[ (� $IPP ,��,�3� 8BOH (� &M 4BEEJL
"�
 QQ� ���o���� JTTO� ��������� EPJ� RyXRyydfNd3@N3R@R8@RjyR@8nN

��� (� *PWBOF
 .� /BQQJ
 .� $IJOOJDJ
 "� 1FUSPTJOP
 "� $BTUJHMJPOF
 BOE 4� #BSSB� i" OPWFM
CMPDLDIBJO TDIFNF DPNCJOJOH QSJNF OVNCFST BOE JSJT GPS FODSZQUJOH DPEJOHw� *O� *OTUJ�
UVUF PG &MFDUSJDBM BOE &MFDUSPOJDT &OHJOFFST *OD�
 ����
 QQ� ���o���� JTCO� ��������������
EPJ� RyXRRyNf.�a*fSB*QKf*".*QKf*v#2`a+Bh2+?XkyRNXyyRRd

��� 4� #BSSB
 3� 'SBODFTF
 BOE .� 3JTJ� i"VUPNBUJOH .PDLVQ�#BTFE 6TBCJMJUZ 5FTUJOH PO UIF
.PCJMF %FWJDFw� *O� -FDUVSF /PUFT JO $PNQVUFS 4DJFODF 	JODMVEJOH TVCTFSJFT -FDUVSF /PUFT
JO "SUJGJDJBM *OUFMMJHFODF BOE -FDUVSF /PUFT JO #JPJOGPSNBUJDT
 ����� -/$4 	����
� &E� CZ
.JBOJ 3� $BNBSHPT -� 1BTRVJOJ 3� ;BSQFMBP #� 3PTBT &�
 QQ� ���o���� JTTO� ��������� EPJ�
RyXRyydfNd3@j@yjy@RNkkj@8nRy

��� "� '� "CBUF
 .� /BQQJ
 4� #BSSB
 BOE .� %F .BSTJDP� i8IBU BSF ZPV EPJOH XIJMF BOTXFSJOH
ZPVS TNBSUQIPOF w *O� ���� ��UI *OUFSOBUJPOBM $POGFSFODF PO 1BUUFSO 3FDPHOJUJPO 	*$13
�
����
 QQ� ����o����� EPJ� RyXRRyNfA*S_XkyR3X3898dNd

��� 4� #BSSB
 (� 'FOV
 .� %F .BSTJDP
 "� $BTUJHMJPOF
 BOE .� /BQQJ� i)BWF ZPV QFSNJTTJPO UP
BOTXFS UIJT QIPOF w *O� ���� *OUFSOBUJPOBM 8PSLTIPQ PO #JPNFUSJDT BOE 'PSFOTJDT 	*8#'
�
����
 QQ� �o�� EPJ� RyXRRyNfAq"6XkyR3X39yR8ej

��� 4JMWJP #BSSB
 .JSLP .BSSBT
 BOE (JBOOJ 'FOV� i$POUJOVPVT "VUIFOUJDBUJPO PO 4NBSU�
QIPOF CZ .FBOT PG 1FSJPDVMBS BOE 7JSUVBM ,FZTUSPLFw� *O� /FUXPSL BOE 4ZTUFN 4FDVSJUZ�
&E� CZ .BO )P "V
 4JV .JOH :JV
 +JO -J
 9JBQV -VP
 $POH 8BOH
 "OJFMMP $BTUJHMJPOF

BOE ,BNJM ,MVD[OJBL� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ���o���� JTCO�
�����������������

��� "OESFB '� "CBUF
 4JMWJP #BSSB
 "OESFB $BTBOPWB
 (JBOOJ 'FOV
 BOE .JSLP .BSSBT� i*SJT
2VBMJUZ "TTFTTNFOU� " 4UBUJTUJDBM "QQSPBDI GPS #JPNFUSJD 4FDVSJUZ "QQMJDBUJPOTw� *O�
$ZCFSTQBDF 4BGFUZ BOE 4FDVSJUZ� &E� CZ "SDBOHFMP $BTUJHMJPOF
 'MPSJO 1PQ
 .BTTJNP 'JDDP

BOE 'SBODFTDP 1BMNJFSJ� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ���o����
JTCO� �����������������

��� "OESFB '� "CBUF
 4JMWJP #BSSB
 (JVTFQQF (BMFPUBGJPSF
 $BSNFO %«B[
 &MWJSB "VSB
 .JHVFM
4 ODIF[
 9BWJFS .BT
 BOE &EVBSEP 7FOESFMM� i"O "VHNFOUFE 3FBMJUZ .PCJMF "QQ GPS
.VTFVNT� 7JSUVBM 3FTUPSBUJPO PG B 1MBUF PG (MBTTw� *O� %JHJUBM )FSJUBHF� 1SPHSFTT JO $VM�
UVSBM )FSJUBHF� %PDVNFOUBUJPO
 1SFTFSWBUJPO
 BOE 1SPUFDUJPO� &E� CZ .BSJOPT *PBOOJEFT

&MFBOPS 'JOL
 3BGGBFMMB #SVNBOB
 1FUSPT 1BUJBT
 "OBTUBTJPT %PVMBNJT
 +P¤P .BSUJOT
 BOE
.BOPMJT 8BMMBDF� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ���o���� JTCO�
�����������������

��� "� "CBUF
 4� #BSSB
 -� (BMMP
 BOE '� /BSEVDDJ� i4,*140.� 4LFXOFTT BNQ� LVSUPTJT PG JSJT
QJYFMT JO 4FMG 0SHBOJ[JOH .BQT GPS JSJT SFDPHOJUJPO PO NPCJMF EFWJDFTw� *O� ���� ��SE
*OUFSOBUJPOBM $POGFSFODF PO 1BUUFSO 3FDPHOJUJPO 	*$13
� ����
 QQ� ���o���� EPJ� RyXRRyNf
A*S_XkyReXd3NNek8

��� "OESFB '� "CBUF
 4JMWJP #BSSB
 'SBODFTDP %�"OJFMMP
 BOE 'BCJP /BSEVDDJ� i5XP�5JFS *NBHF
'FBUVSFT $MVTUFSJOH GPS *SJT 3FDPHOJUJPO PO .PCJMFw� *O� 'V[[Z -PHJD BOE 4PGU $PNQVU�
JOH "QQMJDBUJPOT� &E� CZ "MGSFEP 1FUSPTJOP
 7JODFO[P -PJB
 BOE 8JUPME 1FESZD[� $IBN�
4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ���o���� JTCO� �����������������

�� "OESFB 'SBODFTDP "CBUF
 4JMWJP #BSSB
 (JBOOJ 'FOV
 .JDIFMF /BQQJ
 BOE 'BCJP /BSEVDDJ�
i" -JHIUXFJHIU .BNEBOJ 'V[[Z $POUSPMMFS GPSé/PJTF 3FNPWBM PO *SJT *NBHFTw� *O� *NBHF
"OBMZTJT BOE 1SPDFTTJOH � *$*"1 ����� &E� CZ 4FCBTUJBOP #BUUJBUP
 (JPWBOOJ (BMMP
 3BJNPOEP
4DIFUUJOJ
 BOE 'JMJQQP 4UBODP� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ��o����
JTCO� �����������������

�� 4JMWJP #BSSB
 .BSJB %F .BSTJDP
 .JDIFMF /BQQJ
 'BCJP /BSEVDDJ
 BOE %BOJFM 3JDDJP� i.0�
)"#� .PCJMF )BOE�#BTFE #JPNFUSJD 3FDPHOJUJPOw� *O� (SFFO
 1FSWBTJWF
 BOE $MPVE $PN�

http://dx.doi.org/10.1007/978-981-15-1301-5_9
http://dx.doi.org/10.1109/DASC/PiCom/CBDCom/CyberSciTech.2019.00117
http://dx.doi.org/10.1007/978-3-030-19223-5_10
http://dx.doi.org/10.1109/ICPR.2018.8545797
http://dx.doi.org/10.1109/IWBF.2018.8401563
http://dx.doi.org/10.1109/ICPR.2016.7899625
http://dx.doi.org/10.1109/ICPR.2016.7899625


QVUJOH� &E� CZ .BO )P "MMFO "V
 "SDBOHFMP $BTUJHMJPOF
 ,JN�,XBOH 3BZNPOE $IPP

'SBODFTDP 1BMNJFSJ
 BOE ,VBO�$IJOH -J� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����

QQ� ���o���� JTCO� �����������������

�� +� $� /FWFT
 +� $� .PSFOP
 4� #BSSB
 BOE )� 1SPFO¦B� i"DRVJSJOH IJHI�SFTPMVUJPO GBDF
JNBHFT JO PVUEPPS FOWJSPONFOUT� " NBTUFS�TMBWF DBMJCSBUJPO BMHPSJUINw� *O� ���� *&&&
�UI *OUFSOBUJPOBM $POGFSFODF PO #JPNFUSJDT 5IFPSZ
 "QQMJDBUJPOT BOE 4ZTUFNT 	#5"4
� ����

QQ� �o�� EPJ� RyXRRyNf"h�aXkyR8Xdj83d99

�� 4JMWJP #BSSB
 "OESFB $BTBOPWB
 .BUUFP 'SBTDIJOJ
 BOE .JDIFMF /BQQJ� i&&(�&$( 4JHOBM
'VTJPO "JNFE BU #JPNFUSJD 3FDPHOJUJPOw� *O� /FX 5SFOET JO *NBHF "OBMZTJT BOE 1SPDFTT�
JOH o *$*"1 ���� 8PSLTIPQT� &E� CZ 7JUUPSJP .VSJOP
 &OSJDP 1VQQP
 %JFHP 4POB
 .BSDP
$SJTUBOJ
 BOE $BSMP 4BOTPOF� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ��o���
JTCO� �����������������

�� +� $� /FWFT
 +� $� .PSFOP
 4� #BSSB
 BOE )� 1SPFO¦B� i" $BMJCSBUJPO "MHPSJUIN GPS
.VMUJ�DBNFSB 7JTVBM 4VSWFJMMBODF 4ZTUFNT #BTFE PO 4JOHMF�7JFX .FUSPMPHZw� *O� 1BUUFSO
3FDPHOJUJPO BOE *NBHF "OBMZTJT� &E� CZ 3PCFSUP 1BSFEFT
 +BJNF 4� $BSEPTP
 BOE 9PT§ .�
1BSEP� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ���o���� JTCO� ����������
�������

�� +P¤P $� /FWFT
 (JM 4BOUPT
 4«MWJP 'JMJQF
 &NBOVFM (SBODIP
 4JMWJP #BSSB
 'BCJP /BSEVDDJ

BOE )VHP 1SPFO¦B� i2VJT�$BNQJ� &YUFOEJOH JO UIF 8JME #JPNFUSJD 3FDPHOJUJPO UP
4VSWFJMMBODF &OWJSPONFOUTw� *O� /FX 5SFOET JO *NBHF "OBMZTJT BOE 1SPDFTTJOH o *$*"1
���� 8PSLTIPQT� &E� CZ 7JUUPSJP .VSJOP
 &OSJDP 1VQQP
 %JFHP 4POB
 .BSDP $SJTUBOJ
 BOE
$BSMP 4BOTPOF� $IBN� 4QSJOHFS *OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ��o��� JTCO� ������
�����������

�� 4� #BSSB
 "� $BTBOPWB
 .� %F .BSTJDP
 BOE %� 3JDDJP� i#BCJFT� #JPNFUSJD BVUIFOUJDBUJPO
PG OFXCPSO JEFOUJUJFT CZ NFBOT PG FBS TJHOBUVSFTw� *O� ���� *&&& 8PSLTIPQ PO #JPNFU�
SJD .FBTVSFNFOUT BOE 4ZTUFNT GPS 4FDVSJUZ BOE .FEJDBM "QQMJDBUJPOT 	#*0.4
 1SPDFFEJOHT�
����
 QQ� �o�� EPJ� RyXRRyNf"APJaXkyR9XeN8R8k3

�� 4JMWJP #BSSB
 .BSJB %F .BSTJDP
 7JSHJOJP $BOUPOJ
 BOE %BOJFM 3JDDJP� i6TJOH .VUVBM
*OGPSNBUJPO GPS .VMUJ�"ODIPS 5SBDLJOH PG )VNBO #FJOHTw� *O� #JPNFUSJD "VUIFOUJDB�
UJPO� &E� CZ 7JSHJOJP $BOUPOJ
 %JNP %JNPW
 BOE .BTTJNP 5JTUBSFMMJ� $IBN� 4QSJOHFS
*OUFSOBUJPOBM 1VCMJTIJOH
 ����
 QQ� ��o��� JTCO� �����������������

�� 4� #BSSB
 .� %F .BSTJDP
 $� (BMEJ
 %� 3JDDJP
 BOE )� 8FDITMFS� i'".&� 'BDF "VUIFOUJDBUJPO
GPS .PCJMF &ODPVOUFSw� *O� ���� *&&& 8PSLTIPQ PO #JPNFUSJD .FBTVSFNFOUT BOE 4ZTUFNT
GPS 4FDVSJUZ BOE .FEJDBM "QQMJDBUJPOT� ����
 QQ� �o�� EPJ� RyXRRyNf"APJaXkyRjXee8eR9y

$BQJUPMJ EJ -JCSP

�� 4� #BSSB
 .� %F .BSTJDP
 )� 1SPFO¦B
 BOE .� /BQQJ� i.*$)& DPNQFUJUJPOT� " SFBMJTUJD
FYQFSJFODF XJUI VODPOUSPMMFE FZF SFHJPO BDRVJTJUJPOw� *O� "EWBODFT JO $PNQVUFS 7JTJPO
BOE 1BUUFSO 3FDPHOJUJPO 	����

 QQ� ��o���� JTTO� ��������� EPJ� RyXRyydfNd3@j@yjy@
keNdk@kn9

�� +P¤P $� /FWFT
 +VBO $� .PSFOP
 4JMWJP #BSSB
 'BCJP /BSEVDDJ
 BOE )VHP 1SPFO¦B� i$IBQUFS
� � 6ODPOTUSBJOFE %BUB "DRVJTJUJPO 'SBNFXPSLT BOE 1SPUPDPMTw� *O� )VNBO 3FDPHOJUJPO
JO 6ODPOTUSBJOFE &OWJSPONFOUT� &E� CZ .BSJB %F .BSTJDP
 .JDIFMF /BQQJ
 BOE )VHP
1SPFO¦B� "DBEFNJD 1SFTT
 ����
 QQ� � o��� JTCO� ������������������ EPJ� ?iiTb,ff/QBX
Q`;fRyXRyRef"Nd3@y@y3@Ryydy8@RXyyyyR@9� VSM� ?iiT,ffrrrXb+B2M+2/B`2+iX+QKf
b+B2M+2f�`iB+H2fTBBf"Nd3yy3Ryydy8RyyyyR9

�� 4� #BSSB
 .� %F .BSTJDP
 BOE $� (BMEJ� "VUPNBUJD GBDF JNBHF UBHHJOH JO MBSHF DPMMFDUJPOT�
����
 QQ� ���o���� EPJ� RyX9yR3fNd3@R@9eee@8Nee@dX+?yRe� VSM� ?iiTb,ffrrrX

http://dx.doi.org/10.1109/BTAS.2015.7358744
http://dx.doi.org/10.1109/BIOMS.2014.6951528
http://dx.doi.org/10.1109/BIOMS.2013.6656140
http://dx.doi.org/10.1007/978-3-030-26972-2_4
http://dx.doi.org/10.1007/978-3-030-26972-2_4
http://dx.doi.org/https://doi.org/10.1016/B978-0-08-100705-1.00001-4
http://dx.doi.org/https://doi.org/10.1016/B978-0-08-100705-1.00001-4
http://www.sciencedirect.com/science/article/pii/B9780081007051000014
http://www.sciencedirect.com/science/article/pii/B9780081007051000014
http://dx.doi.org/10.4018/978-1-4666-5966-7.ch016


b+QTmbX+QKfBMr�`/f`2+Q`/Xm`B\2B/4k@bkXy@39N9eR8kkyR�/QB4RyX9yR3$Wk7Nd3@
R@9eee@8Nee@dX+?yRe�T�`iM2`A.49y�K/84/jk9�3NR�R7N#k389dd7yky/y#d2+3ed

�� 4JMWJP #BSSB
 .BSJB %F .BSTJDP
 .JDIFMF /BQQJ
 BOE %BOJFM 3JDDJP� i6ODPOTUSBJOFE &BS
1SPDFTTJOH� 8IBU JT 1PTTJCMF BOE 8IBU .VTU #F %POFw� *O� 4JHOBM BOE *NBHF 1SPDFTTJOH
GPS #JPNFUSJDT� &E� CZ +BDPC 4DIBSDBOTLJ
 )VHP 1SPFO¦B
 BOE &MJ[B %V� #FSMJO
 )FJEFMCFSH�
4QSJOHFS #FSMJO )FJEFMCFSH
 ����
 QQ� ���o���� JTCO� ������������������ EPJ� RyXRyydf
Nd3@j@e9k@89y3y@ene� VSM� ?iiTb,ff/QBXQ`;fRyXRyydfNd3@j@e9k@89y3y@ene

http://dx.doi.org/10.1007/978-3-642-54080-6_6
http://dx.doi.org/10.1007/978-3-642-54080-6_6
https://doi.org/10.1007/978-3-642-54080-6_6

	Personal Information
	University Education
	Languages
	Research Fellowships Activities
	Work Experience
	Involvements in Industrial and Academic Research Projects
	Experience Abroad
	Awards and Recognitions
	Involvements in International Conferences and Workshops
	Guest Editorialship Activity
	Schools, Conferences and Seminars
	Academic Teaching and Lecturing Activity
	Attività di ricerca
	Coinvolgimenti in attività di revisione per riviste internazionali
	Articoli su Riviste Internazionali
	Pubblicazioni in Atti di Convegno
	Capitoli di Libro

