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"|v=tR |QU |Ov@xa]k hrDNt `=wv= "3 pmW

QwQt w xtOkt R= Oa@ "OyO|t V}=tv =Q VywSB VwQ |rm CQ=Jwri 1 pmW
TBU 'OwW|t x�=Q= |Ov@xa]k |=v@t Q@ |@}mQD |Ov@xWwN s=v=@ |LQ] C=}@O=
"OwW|t xO=O K}[wD pt=m CQwYx@ KQ] QO xOWxO=iDU= |=ysD} Qwor= w s}y=it
Oa@ xrLQt QO "O@=}|t xaUwD sD} Qwor= wO xOWx�=Q= KQ] x@ xHwD=@ |Oa@ s=o QO
|=yQ=}at x@ xHwD=@ w OOQo|t =QH= xO=OxawtHt u}OvJ |wQ Q_vOQwt |=ysD} Qwor=
|}=Q=m|UQQ@ Qw_vtx@ "OOQo|t ?=NDv= sD} Qwor= u} QDy@ u=tR w|}=Q=m Ovv=thrDNt
CUD R= xO=iDU==@ C=}@O= QO OwHwt sD} Qwor= 4 =@ u; G}=Dv xOW?=NDv= sD} Qwor=
"OOQo|t u=}@ wQ V}B C=ar=]t w |Q}oxH}Dv R}v =yDv= QO "OOQo|t xU}=kt |Q=t;

|Ov@xa]k |=v@t Q@ |@}mQD |Ov@xWwN "2
CQwYx@ |v=tR |QU xO=OxawtHt l} xmu}= |=Hx@ VywSB u}= pOt QO
xOW p}O@D |w=Ut C=a]k x@ xO=OxawtHt u}= =OD@= 'OOQo |Ov@xWwN s}kDUt
R}v u=}=B QO "OOQo|t |Ov@xWwN xv=o =OH CQwYx@ xOWO=H}= xa]k Qy TBU w
hrDNt C=a]k R= xOt;CUOx@ G}=Dv |@}mQD |Ov@xWwN |=ysD} Qwor= R= xO=iDU==@
=@ |Ov@xa]k pt=W |rY= s=o xU |=Q=O sD} Qwor= "OvOQo|t ?}mQD Qo}Om} =@
xOW pY=L G}=Dv ?}mQD w xOWO=H}= C=a]k R= l} Qy |Ov@xWwN 'C@=F xR=Ov=

"OW=@|t
=@ xm OyO|t V}=tv =Q xWwN wO =@ |v=tR|QU xO=OxawtHt l} 2 pmW

"VywSB VwQ CQ=Jwri "1 pmW

"|v=tR |QU l} |Ov@xa]k "2 pmW
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l}"|Ov@xWwN |@=} RQ= |vwQO |=yQ=}at "1 pwOH
?wr]t Q=Okt |[=} Q x]@=Q O=tv Q=}at h}OQ

xv}tm 1
n�k

Pk
i=1
P
x2ci dist (x; ci) V [13]1|ywQo u}@ Tv=} Q=w 1

xv}W}@ min
i

8><>:min
j

0B@ min
x2ci;y2cj

(dist(x;y))

max
k

(
max
x;y2ck

(dist(x;y))

)
1CA
9>=>; D [43]2u=O 2

xv}W}@ n�k
n�1

Pk
i=1 nidist2(x;ci)Pk

i=1
P
x2ci dist2(x;ci)

CH [44]3R=@ Q=y �� |mUv}r=m 3
1Inter�Group Variance 2Dunns Indices 3Calinski�Harabasez

"|@}mQD |Ov@xWwN "4 pmW

|vwQO |=yQ=}at "4"2
CUO QO |aq]= =}W= R= l} Qy ?UJQ@ R= |Ov@xWwN QO xmv}=x@ xHwD=@
u}= R= hOy "OvW=@ xDW=O |=xS} w C}ty= Ovv=wD|t |vwQO |=yQ=}at 'CU}v
|=xWwN uwQO Cy=@W T=U=Q@ xOWO=H}= |=yxWwN Q=DN=U |@=} RQ= '=yQ=}at
VywSB u}= QO xO=iDU=OQwt Q=}at xU 1 pwOH "OW=@|t |=xWwN u}@ R}=tD w
w <=}W= O=OaD xOvyOu=Wv ?}DQDx@ k w n \@=wQ u}= QO "OyO|t V}=tv =Q
V}=tv =Q c xWwN pN=O X=N <=}W= R}v y w x u}vJty 'OvW=@|t =yxWwN

[42]"OvyO|t

|vwQ}@ |=yQ=}at "5"2
CkO |UQQ@ Qw_vtx@ <=}W= ?UJQ@ uOw@ XNWt ZQi =@ |vwQ}@ |=yQ=}at
|=yVywSB =@ xU}=kt Qw_vtx@ xar=]t u}= QO "OvQ}o|t Q=Qk xO=iDU= OQwt sD} Qwor=
V}=tv =Qu; 4 x]@=Q xm CU=xOW xO=iDU= (RI) OvQ |vwQ}@ Q=}at R= xDiQos=Hv=

"OyO|t

RI = TP + TN
TP + TN + FN + FP

(4)

|v=Um} xWwN w Tqm QO xm OW=@|t =}W= O=OaD xOvyOu=Wv TP '4 x]@=Q QO
=yu; Tqm w OvQ=OQ=Qk Cw=iDt |=yxWwN QO xm OvDUy =}W= O=OaD TN "OvQ=OQ=Qk
Cw=iDt |Ov@xWwN |=Q=O xm OW=@|t |}=}W= xOvyOu=Wv FP "OW=@|t Cw=iDt R}v
O=OaD xOvyOu=Wv FN s=Hv=QU w OW=@ u=Um} =yu; Tqm xm|r=LQO OvW=@|t

"OvW=@|t Cw=iDt |=yTqm w u=Um} xWwN |=Q=O xm CU= |}=}W=

ẁv wO R= sD} Qwor= u}= QO "OW=@|t |a}tHD |@D=Qt xrUrU ẁv R= CU= xDiQo
Qw_vtx@ =yxWwN u}@ xrY=i |=Q@ (dmean) u}ov=}t w (dmax)u} QDQwO xrY=i
V}=tv =Q xrY=i ẁv wO u}= ?}DQDx@ 2 w 1 xQ=tW \@=wQ "CU=xOW xO=iDU= Ovw}B
u}vJty 'OvW=@|t xWwN Qy =[a= b w a w =yxWwN xOvyOV}=tvB wA "OvyO|t

[13]"OW=@|t w[a wO u}@ xrY=i xOvyOu=Wv d
dmax = max fd (a; b) : a 2 A; b 2 Bg (1)

dmean = 1
jAj jBj

X
a2A

X
b2B

d (a; b) (2)

|Dw=iDt |=xrY=i |=yQ=}at R= u=wD|t |v=tR |QU wO u}@ xrY=i x@U=Lt Qw_vtx@
xO=iDU= (LCSS) lQDWt xr=@vO Q} R u} QDnQR@ w DTW '|UO}rk= xrY=i p}@k R=
VywSBu}= QOLCSS wDTW|=yQ=}at|v=tR xv} RyuOw@ q=@ x@ xHwD=@ [36�34]"Owtv
w X = fxtgnt=1 |v=tR |QU wO Qo = [39�37]"CU=xOW xO=iDU= |UO}rk= xrY=i
(ED) |UO}rk= xrY=i CQwYu}= QO OW=@ OwHwt N pw] =@ Y = fytgnt=1
,=iQY xrY=i u}= xm CW=O xHwD O}=@ xD@r= "OW=@|t x@U=Lt p@=k 3 x]@=Q =@
u=Um} pw] |=Q=O |v=tR |QU wO xm OQ}o@ Q=Qk xO=iDU= OQwt Ov=wD|t |t=ovy

[34]"OvW=@

ED (X;Y ) =

vuut nX
t=1

(xt � yt)2 (3)

|@}mQD |Ov@xWwN "3"2
xm OW=@|t |Ov@xWwN xRwL QO xOWKQ]t C=aw[wt R= |m} |@}mQD |Ov@xWwN
xty xm|}=Hv;R= "CU= xDiQo Q=Qk xHwD OQwt |v=tR |=y|QU xRwL QO CQOvx@
'OW=@|tv ?wr]t G}=Dv |=Q=O xO=OxawtHt l} |=Q@ ,=twRr |Ov@xWwN |=yVwQ
xO=iDU==@ TBU "Owtv xO=iDU= |Ov@xWwN VwQ OvJ R= u=tRsy Qw]x@ u=wD|t =Pr
V}=tv l} 4 pmW "Owtv ?=NDv= =Q |}=yv |Ov@xWwN |YNWt |=yl}vmD R=

[40]"OyO|t u=Wv =Q OQm} wQ u}= R= |rm
O}rwD CtUk QO "OW=@|t ?}mQD w O}rwD CtUk wO pt=W |@}mQD |Ov@xWwN
xO=iDU= Cw=iDt |=y?UJQ@ O}rwD CyH uoty=v w uoty OQm} wQ wO R= u=wD|t
Q@ |vD@t 's}kDUt pt=W |rY= xDUO Q=yJ x@ u=wD|t =Q ?}mQD |=yVwQ "Owtv
u}= QO "Owtv |Ov@s}UkD h=Qo Q@ |vD@t |=yOQm} wQ w |HwR C=y@=WD 'C=}YwYN
R= R}v ?}mQD VN@ QO w |Ov@xa]k R= hrDNt |=y?UJQ@ O}rwD Qw_vtx@ VywSB
=OD@= VwQ u}= QO "CU= xOW xO=iDU= LWGP s=v =@ h=Qo Q@ |vD@t sD} Qwor= l}
w pY=wi u}= R= TBU w x@U=Lt <|W Qy |=Q@ xOWO=H}= |=yxWwN u}@ xrY=i
xO=iDU= =}W= R= l} Qy |}=yv ?UJQ@ Qw_vtx@ |Ov@xWwN sD} Qwor= l} R= xO=iDU=

[41]"OOQo|t
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5 x]@=Q 'u}=Q@=v@ "O}=tv O=H}= sD} Qwor= QO xO=iDU= |=Q@ =Q ?U=vt k Q=Okt l} Ov=wD@
L 'x]@=Q u}= QO "CU=xOW xDiQoQ=mx@ VywSB u}= QO k Q=Okt x@U=Lt xwLv |=Q@
QDt=Q=B |=Q@ xOt;CUOx@ |OOa G}=Dv x@ xHwD=@ "OW=@|t |v=tR |QU pw] =@ Q@=Q@

"OUQ|t Q_vx@ ?U=vt 3 =} 2 |OOa Q}O=kt 'm
k = log10 L (5)

|=yQ=}at R= '|v=tR |QU Qy |=Q@ |}=yv ?UJQ@ k R= ?UJQ@ m ?=NDv= |=Q@
R}v =yQ=}at u}= xm |}=Hv; R= xD@r= "Owtv xO=iDU= u=wD|t |Ov@xWwN |@=} RQ= |vwQO
w R=@ Q=y �� |mUv}r=m '|ywQou}@ Tv=} Q=w Q=}at xU R= u=wD|t 'OvW=@|t ẁvDt
"Owtv xO=iDU= 'Ov=xDiQoQ=Qk xO=iDU=OQwt QDW}@ ẁ[wt C=}@O= QO xm u=O XN=W
|Q}oxH}Dv |=Q@ pw= sD} Qwor= QO |ywQo u}@ Tv=} Q=w R= xO=iDU= xmv}=x@ xHwD=@

"CU=xOWv xO=iDU= Qo}O |=yQ=}at R= Ovm|t C}=im
?UJQ@ k R= ?UJQ@ m ?=NDv= |=Q@ Q=}at l} R= ,=iQY pw= sD} Qwor= QO
xO=O V}=tv 5 pmW QO |O=yvW}B pw= sD} Qwor= "OOQo|t xO=iDU= 'xOWO=H}=

"CU=xOW
xOW xO=O xaUwD swO sD} Qwor= "2"6"2

u}= CUNv s=o xU xm OW=@|t s=o 5 |=Q=O pw= sD} Qwor= Ovv=t R}v swO sD} Qwor=
O=H}= swU s=o QO sD} Qwor= u}= Cw=iD "OW=@|t pw= sD} Qwor= Ovv=t R}v sD} Qwor=
R= sD} Qwor= u}= sQ=yJ s=o QO "OW=@|t \@DQt xH}Dv m ?=NDv= xwLvx@ xm OOQo|t
m ?=NDv= Qw_vtx@ u=tRsy Qw]x@ "1"6"2 VN@ QO xOW|iQat |vwQO Q=}at xU
3m O=OaD |r@k sD} Qwor= j@=]t R}v |}=yv w sHvB xrLQt QO "OOQo|t xO=iDU= xH}Dv
"OvOQo|t ?}mQD Qo}Om} =@ |@}mQD |Ov@xWwN R= xO=iDU==@ xOWO=H}= |}=yv ?UJQ@
u}= QO =t= Ow@ s}y=wN |}=yv ?UJQ@ m |=Q=O =t pw= sD} Qwor= QO |}=yv xrLQt QO
=y?UJQ@ R= |O=OaD xm CW=O xHwD O}=@ "OW=@|t 3m =y?UJQ@ O=OaD sD} Qwor=

"CU=xOW xO=O V}=tv 6 pmW QO swO sD} Qwor= "OW=@ |Q=QmD Ov=wD|t

pOt |=QH= "3
xO=OxawtHt 82 |wQ =ysD} Qwor= u}= 'xOW x�=Q= |=ysD} Qwor= |}=Q=m |UQQ@ Qw_vtx@

|O=yvW}B |=ysD} Qwor= "6"2
|@}mQD |Ov@xWwN w C@=F xR=Ov= =@ |Ov@xa]k x}=B Q@ sD} Qwor= wO VywSB u}= QO

"CU= xOW x�=Q= |v=tR |=y|QU |Ov@xWwN Qw_vtx@
xOW xO=O xaUwD pw= sD} Qwor= "1"6"2

"OW=@|t Q} R KQWx@ s=o 5 |=Q=O sD} Qwor= u}=
"OOQo|t s}UkD |w=Ut pw] =@ C=a]k x@ |v=tR |QU xO=OxawtHt l} "pw= s=o

"OW=@|t xa]k k =D 2 u}@ C=a]k O=OaD
sD} Qwor= R= xO=iDU==@ k Q=Okt Qy |=Q@ w xOWO=H}= C=a]k R=l} Qy |=Q@ "swO s=o
xmv}=x@ xHwD=@ s=o u}= QO "OQ}o|t s=Hv= |Ov@xWwN '|@D=Qt xrUrU |Ov@xWwN
=D 2 O=OaD ?}DQDx@ 'CU=xOW p}O@D xa]k k =D 2 x@ |v=tR |QU xO=OxawtHt

"CW=O Oy=wN OwHw R}v |Ov@xWwN ?UJQ@ k
|Ov@xWwN sD} Qwor=l} R= xO=iDU==@ OwHwt |Ov@xWwN G}=Dv s=o u}= QO "swU s=o
|Ov@xa]k xrLQt Qy |=Q@ OL=w xH}Dv l} =D OOQo|t ?}mQD Qo}Om} =@ |@}mQD
|Ov@xWwN ?UJQ@ k� 1 O=OaD 's=o u}= u=}=B QO "OOQo O=H}= xa]k k =D 2 R=
G}=Dv s=o u}= |=yDv= QO "CW=O Oy=wN OwHw |v=tR |QU xO=OxawtHt |=Q@
O=OaD w OOQo|t xi=[= O=OaD u}= x@ R}v |Ov@xa]k uwO@ xO=OxawtHt |Ov@xWwN

"Ow@ Oy=wN k =@ Q@=Q@ OwHwt |=y?UJQ@
R= ?UJQ@ m O=OaD XNWt |rN=O Q=}at l} R= xO=iDU==@ xt=O= QO "sQ=yJ s=o

"(m � k)OvwW|t ?=NDv= 'xOWO=H}= ?UJQ@ k u=}t
sD} Qwor= l} R= xO=iDU==@ ,=OOHt xOWpY=L ?UJQ@m |}=yv s=o QO "sHvB s=o
|}=yv |Ov@xWwN ?UJQ@ l} w OvOQo|t ?}mQD Qo}Om} =@ |@}mQD |Ov@xWwN

"OOQo|t pY=L
u=wD|t OUQ|t Q_vx@ =t= OW=@ xO}J}B |OwOL =D Ov=wD|tm w k Q=Okt ?=NDv=
w OW=@v nQR@ '|vqw] |v=tR |=y|QU |=Q@ xm Owtv ?=NDv= |Qw] =Q k Q=Okt
|=Q@ =Q |v=tR |QU Q=DN=U Ov=wD@ R}v x=Dwm pw] =@ |v=tR |=y|QU |=Q@ u}vJty
|tD} Q=or x]@=Ql} R= xO=iDU= OUQ|t Q_vx@ OQ=wt u}= x@ xHwD=@ "O}=tv^iL =yxa]k
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"|O=yvW}B swO sD} Qwor= "6 pmW

"|Ov@xWwN hrDNt |=ysD} Qwor= |=yQDt=Q=B "2 pwOH
QDt=Q=B Q=Okt |vwQO Q=}at Q=}at O=OaD Ovw}B ẁv sD} Qwor= ẁv

m |vwQO |Ov@xWwN
1 |ywQo u}@ Tv=} Q=w 1 u}ov=}t |@D=QtxUrU pw= C}a[w
3 |ywQo u}@ Tv=} Q=w 1 u}ov=}t |@D=QtxUrU swO C}a[w pw= sD} Qwor=
3 |ywQo u}@ Tv=} Q=w 1 QFm =OL |@D=QtxUrU swU C}a[w
2 '|ywQo u}@ Tv=} Q=w 3 QFm =OL |@D=QtxUrU swO sD} Qwor=u=O w RU=@ Q=y �� |mUv}r=m

"swO w pw= sD} Qwor= Om x@W "7 pmW

xU}=kt QO |vqw] |=QH= |=yu=tR 'nQR@ R}=U =@ =yxO=OxawtHt "CU= xOW VQ=Ro
"OvQ=O =yxO=OxawtHt Q}=U =@

sD} Qwor= wO OQmrta hrDNt |=yQ=}at x@ xHwD=@ w QYDNt CQwYx@ 4 pwOH
uwO@ |Ov@xWwN 'pwOH u}= QO x}rw= sD} Qwor= R= Qw_vt "OyO|t V}=tv =Q xOWx�=Q=

"OW=@|t |@D=QtxUrU sD} Qwor= R= xO=iDU==@ |Ov@xa]k
C}a[w pw= sD} Qwor= QO xm Owtv xOy=Wt u=wD|t 4 pwOH C=aq]= x@ xHwD=@
Qw]u}ty 'CU=xDi=} Ow@y@ x}rw= sD} Qwor= x@ C@Uv OYQO 5 44 OvQ XN=W pw=

Ovv=t |irDNt |=yxv}tR Q_vOQwt xO=OxawtHt [45]"CU=xOW =QH= UCR w}WQ; R=
|=yxO=OxawtHt xmv}=x@ xHwD=@ "OyO|t VWwB =Q |UOvyt w xv=UQ '|r=t 'CtqU
w VRwt; VN@ wO |=Q=O w Ov=xOWx�=Q= |v=tR |=y|QU |Ov@Tqm |=Q@ Q_vOQwt
|=Q@ |OwQw |=yQDt=Q=B "Ov=xOW `}tHD Qo}Om} =@ |Ov@xWwN |=Q@ 'OvW=@|t uwtR;
|=yQ=}at O=OaD 'Ovw}B ẁv 'xOWxO=iDU= |Ov@xWwN sD} Qwor= pt=W sD} Qwor= Qy
|HwQN u}vJty "OW=@|t k w m 'xOWxO=iDU= |vwQO Q=}at 'xOWxO=iDU= |vwQO
|}=yv OvQ XN=W u}vJty w xWwN Qy QO xDiQoQ=Qk |v=tR |=y|QU pt=W R}v pOt

"OW=@|t
OvwQ w =y|HwQN '=y|OwQw pt=W xOW xO=O xaUwD swO w pw= sD} Qwor= Om x@W

"CU=xOW xO=O V}=tv 7 pmW \UwD sD} Qwor= Qy |=QH=
x@ xHwD=@ C}a[w l} swO sD} Qwor= |=Q@ w C}a[w xU pw= sD} Qwor= |=Q@
xU |=Q@ xOW xO=iDU= |=yQDt=Q=B 2 pwOH "CU=xOW xDiQo Q_vQOhrDNt |=yQDt=Q=B
Qw_vtx@ =yC}a[w s=tD QO "OyO|t V}=tv swO sD} Qwor= w pw= sD} Qwor= C}a[w

"CU=xOW xO=iDU= |@D=Qt xrUrU sD} Qwor= R= C=a]k |Ov@xWwN

G}=Dv "1"3
xOW|iQat xO=OxawtHt 82|wQpY=LG}=Dv xOWx�=Q= |=ysD} Qwor=|UQQ@ Qw_vtx@
=QH= Q=@ 10 =yxO=OxawtHt R= l} Qy |=Q@ =ysD} Qwor= "CU= xDiQoQ=Qk xU}=kt OQwt
3 pwOH QO Q=QmD 10 u}ov=}t |=Q@ =QH= u=tR w OvQ XN=W G}=Dv w CU= xOW
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yt "xOWx�=Q= sD} Qwor= wO |=Q@ =QH= u=tR w OvQ XN=W G}=Dv "3 pwOH

�x}v=F� =QH= u=tR ��� OvQ XN=W
xO=OxawtHtsD} Qwor= pw= sD} Qwor= sD} Qwor= pw= sD} Qwor=

swO swU C}a[w swO C}a[w pw= C}a[w swO swU C}a[w swO C}a[w pw= C}a[w
7 4 8 34 4 13 3 37 50 80 50 10 51 30 50 00 ITA

5 62 3 57 2 08 1 94 82 00 81 30 79 00 80 50 SYN

9 9 10 59 6 22 4 95 63 80 67 50 54 30 54 30 SO2
4 66 3 96 2 64 2 17 50 10 52 60 50 10 49 90 SO1
3 64 2 81 1 83 1 71 72 90 73 70 71 20 71 20 DPA

7 13 7 86 4 92 4 31 53 50 52 40 53 00 53 00 DPC

3 32 3 18 1 87 1 58 87 80 86 30 81 50 84 30 DPT

4 92 3 1 2 33 1 74 73 00 72 80 70 50 70 40 MPA

8 73 7 49 5 41 4 41 50 00 50 00 53 20 53 30 MPC

4 87 2 98 1 72 1 5 83 80 83 90 81 80 82 30 MPT

77 62 84 69 49 45 45 16 54 20 52 10 54 00 54 00 PHA

5 77 3 57 2 19 2 26 78 90 79 70 77 30 77 40 PPA

8 19 7 37 4 96 4 37 52 10 57 60 53 80 53 90 PPC

5 52 3 75 2 05 1 86 78 60 79 80 83 80 83 90 PPT

14 03 14 44 8 04 7 05 50 30 50 10 50 00 50 10 TWE

17 48 20 99 10 82 9 71 61 80 63 10 50 30 50 30 MOT

1 05 1 13 0 75 0 66 62 30 61 20 54 00 62 30 EC2
21 55 15 5 10 87 10 11 63 40 64 60 61 30 60 20 MED
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1358 355109 4024 4022 37 35 45 35 53 53 55 SCR

111 13879 1006 1005 3 14 50 50 99 99 50 SHS

51107 546585 3777 3738 68 80 63 84 97 97 95 SHA

1487 379869 4050 4048 38 90 54 34 59 59 43 SMA

74 2770 350 349 4 66 75 50 52 51 50 SO1
149 9040 610 607 9 90 66 53 53 60 64 SO2
366 92052 1334 1331 24 01 50 50 52 50 50 STR

1620 36092 996 985 23 42 63 35 88 88 87 SWE

2867 248454 2779 2774 40 45 60 89 81 81 89 SYM

235 2112 365 361 5 62 38 88 78 78 82 SYN

121 8315 528 527 3 06 53 51 51 51 50 TO1
79 5258 339 338 2 02 53 67 50 50 51 TO2
114 4986 325 325 3 24 72 87 84 84 75 TRA

4602 581050 6532 6465 361 46 46 85 64 64 63 TWP

240 11903 707 703 14 03 54 50 64 64 50 TWE

47423 763587 7523 7470 501 15 51 80 75 78 81 UWZ

48751 763587 9014 8951 509 23 54 82 76 78 82 UWY

47554 763587 7315 7264 589 53 54 74 80 80 82 UWZ

167079 763587 18799 18754 1753 92 45 59 76 76 86 UWA

1682 763587 4158 4087 1571 76 59 53 66 50 53 WAF

31 1273 105 105 5 37 59 50 50 57 50 WIN

8212 98233 1476 1463 54 08 50 87 87 87 89 WOS

1085 82527 1606 1605 12 90 53 62 58 60 63 WOR

676 77497 1621 1620 8 70 50 50 51 51 50 WOT

4848 763587 7983 7959 481 22 50 50 50 51 50 Y OG

17365 236467 3284 3270 162 60 26 60 55 65 68 66 10 67 25 \UwD

|=Q@ �67 25 w �67 '�63 52 '�63 22 Q@=Q@ ?}DQDx@ swO sD} Qwor= C}a[w
=yQ=}at Qo}O x=Qtyx@ uwUv=mr} w |Q=t; uwtR; u}vJty w xOw@ xO=OxawtHt 82
|v=tR |=y|QU |Ov@xWwN QO |QDy@ OQmrta Ov=wD|t swO sD} Qwor= xm O=O u=Wv

QO w OOQo|t xO=iDU= ?UJQ@ 3m ?=NDv= Qw_vtx@ |rN=O Q=}at xU R= u=tRsy
"OvOQo|t ?}mQD Qo}Om} =@ |}=yv xH}Dv Qw_vtx@ ,=OOHt =y?UJQ@ u}= sHvB s=o
l} w pw= sD} Qwor= hrDNt C}a[w xU |=Q@ Q=QmD 10 xH}Dv QO OvQ XN=W
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,=iQY xar=]t u}= QO xm OW=@|t |irDNt C=YNWt w =yQDt=Q=B |=Q=O xOWx�=Q= KQ]
u=wD|t xOv}; C=ar=]t QO "CU=xDiQo Q=Qk p}rLD w |UQQ@ OQwt u; R= |mOv= =yCr=L
|=yQDt=Q=B u}vJty w Qo}O |vwQO |=yQ=}at '|Ov@xWwN |=ysD} Qwor= Qo}O `=wv=
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=@ =t= "O@=}V}=Ri= |Ov@xWwN |}=Q=m 'X=N |=ysD} Qwor= R= xO=iDU= =@ w xrY=i
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1. Dynamic Time Warping
2. Longest Common Subsequence
3. Rand Index
4. Weighted Dynamic Time Warping
5. Matrix Pro�le
6. Maximum Shifting Correlation Distance
7. Derivative Dynamic Time Warping
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