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xO=iDU= |xQP |r=oJ Q=yJ Qy QO �|SQv= CiQQOy w Ci=} QO� |SQv= pO=@D u=tR
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|=Q@ R=}v u}= '�Oy=wW T=U=Q@� |rO=aD \}=QW QO =t= &CU= p=kDv= \}=QW ^iL |=Q@
?; u=} QH QO |rO=aD C@Uv x@ \}=QW l} QO xQP w xOQm =O}B Vy=m xQP p=kDv=
� xQP \=@DQ= Q}F-=D C=Q}}eD Qov=Wv xm CU= xOW xO}Wm u; Q@ xOQ=w |=ywQ}v \UwD
xQP p=kDv= QO �?wUQ p=kDv= s} SQ� u=} QH hrDNt \}=QW QO p=}U � xQP w QDU@
�|Di=} QO |SQv= Q}O=kt |va}� C@Ft l}B Q}O=kt 'h}a[ p=kDv= |=ys} SQ QO "CU=
x@ |=ys} SQ R= QDW}@ �xOW xO=O CUO R= |SQv= Q}O=kt |va}� |ivt l}B Q}O=kt w
pmW� |SQv= Ci=} QO u=tR Oy=wW R}v u}= xm �8 pmW� CU= p=kDv= QD|wk C@Uv

"Ovm|t j}OYD QwmPt \QW wO QO =Q �7

xQP |W@vH |SQv= |Dq=tDL= Q=DiQ "2"3
x@ \w@ Qt |D=Oy=Wt �`} RwD� s=QowDU}y Q@ |OOaDt |@ QHD |Dq=tDL= `} RwD `@=wD
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|=yxO=O Q@ xOW VR=Q@ |Dq=tDL= `} RwD `@=D u} QDy@ '�7 |x]@=Q QO AD� nv}rQ=O

"OW ?=NDv= |D=Oy=Wt

Dm;n = max jFm(x)�Gn(x)j (6)

AD = �n� 1
n

nX
i=1

(2i� 1): [lnF (x) + (ln(1�G(x)] (7)

w xvwtv m O=OaD =@ |D=Oy=Wt |atHD |Dq=tDL= `} RwD `@=D Fm(x) 'u; QO xm
QO "CU= xvwtv n O=OaD =@ xOW x@U=Lt |atHD |Dq=tDL= `} RwD `@=D Gn(x)

uwUQOv= w �6 |x]@=Q� hwvQ}tU= � hwQowtrwm |=yQ=}at |Q=t; G}=Dv '2 pwOH
O=Oa= =@ xv=DU; R= Oa@ w l}ORv� h}a[ p=kDv= \}=QW |=Q@ �7 |x]@=Q� nv}rQ=O
�1 pwOH x@ xHwD =@ 2 V}=tR; |QU %Q[=L VywSB QO &QDu}}=B C@Uv x@ ROrwv} Q
VywSB QO &QDq=@ C@Uv x@ ROrwv} Q O=Oa= =@ w xv=DU; R= Oa@� |rO=aD p=kDv= \}=QW w
w pw@} w |Dq=tDL= `} RwD `@=wD |=Q@ '�1 pwOH x@ xHwD =@ 13 V}=tR; |QU %Q[=L
|Q=t; Q=}at G}=Dv Dm;n=LN w Dm:n=W ?}DQD x@� CU= xOW x�=Q= p=tQv nwr
G}=Dv ADW w ADLN w p=tQv � nwr w pw@} w `@=wD |=Q@ hwvQ}tU= � hwQowtrwm
QwmPt G}=Dv "�OvDUy p=tQv � nwr w pw@} w `@=wD |=Q@ nv}rQ=O uwUQOv= |Q=t; Q=}at

CaQU Q=Owtv �? AwmUwQ} S|HvU=w |=Q@ xOW s=Hv=V}=tR; |=tW �hr= "4 pmW
10 `=iDQ= =@ Q=O@}W K]U Q@ OvtWwy xQP VNQJ swU x@DQt V}=tR; |=Q@ |}x} w=R

"QDt|Dv=U
|}x} w=R CaQU w s=Hv= x@DQt 3 QwmPt V}=tR; "CU= xO=iDU= p@=k ! =

p1 43gh
r

31=82 rad=s =@ Q@=Q@ AwmUwQ} S QoUL R= xOWCW=OQ@ Q}N= |=yV}=tR;\UwDt
j} Q] R= xOW x@U=Lt |}x} w=R CaQU =@ xU}=kt QO G}=Dv \UwDt |=]N "CU= xOW
p}rO x@ =]N u}= "CU= xOt; CUO x@ OYQO 0=7; (31=60 rad=s) 4 |x]@=Q
pw@k p@=k Q=O?}W K]U |wQ xQP VNQJ Q}Ut QO |SQv= CiQQOy uDiQov Q_vQO

"CU=

G}=Dv "3
C=LqY= R= TB �MEMS QoUL� OvtWwy |xQP R= xOW CW=OQ@ s=N |=yxO=O
'2 w 1\@=wQ R= xO=iDU= =@ �|Qr} w= C=YDNt x@ xvO@ C=YDNt R=� C=YDNt p}O@D w
xOW xQP l}t=v}O |xar=]t |=Q@ xO=iDU= |xO=t; w sUQ '|v=tR |QU CQwY x@

"�5 pmW� CU=

\}Lt =@ xQP |SQv= pO=@D "1"3
|SQv= 'OvtWwy |xQP |=yxO=O R= xO=iDU= =@ 'Q[=LVywSB |=yV}=tR; |t=tD |=Q@
w xQP u}@ xDi=}pO=@D |SQv= u=wva x@ �pwS 'k(t) '5 |x]@=Q� xQP |}x_Lr |W@vH

"CU= xOW |UQQ@ �hrDNt u=} QH |=yMQv =@� ?; u=} QH QO QDU@

k(t) = 1
2mv(t)2 + 1

2m!(t)2 (5)

CaQU w �m=s� |]N CaQU '�kg� sQH ?}DQD x@ !(t) w v(t) 'm 'u; QO xm
\UwD xQP |Q}oyQ R= xO=iDU= =@ xQP |]N CaQU "CU= �rad=s� xQP |}x} w=R
Q} w=YD QO xQP C}akwt |xU}=kt =@ CaQU u}tND PTV� |Q=OQ@ Q} wYD |=yVwQ
"CU= xOW xO=iDU= AwmUwQ} S QoUL R= |}x} w=RCaQU w �Oa@ w p@k QO xOW xDiQo
|SQv= |=yp=vo}U |=y?}Wv w R=Qi '�1 pwOH x@ OwW ẁHQ� V}=tR; Qy |=Q@
xm CQwY u}O@ "CU= xOW Ci=} QO xQP |ivt w C@Ft |=yl}B u=wva x@ |W@vH
|SQv= Ci=} QO |xOvyOu=Wv '�R=Qi� C@Ft l}B x@ �?}Wv� |ivt l}B l} R= p=kDv=
Q}Ut QO xQP |SQv= CiQQOy |xOvyOu=Wv '|ivt l}B x@ C@Ft l}B R= p=kDv= w
x@U=Lt p@=k xDiQQOy xOt; CUOx@ |SQv= Q=Okt w u=tR xr}Uwu}O@ "CU= u=} QH
pwOH� 10 |QU V}=tR; QO xQP |W@vH |SQv= p=vo}U R= |}xvwtv '6 pmW "CU=
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|Q}oxH}Dv "4
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uOW XNWt x=Qty x@ �xOW KqY=� xQP |W@vH |SQv= p=vo}U |xvwtv "6 pmW
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|SQv=� u=} QH w Qo}O C=QP =@ p=kDv= Cr=L QO QDU@ |xQP |SQv= pO=@D |UQQ@ �
p}=Uw R= xO=iDU= w CiQQOy \UwDt xm O=O u=Wv �xQP |}x_Lr |W@vH
=@ Ov=wD|t �MEMS |=yQoUL 'Q[=L VywSB QO� |QwD=}v}t |Q}oxR=Ov=
"Ovm V}=B =Q QDU@ Cr=L QO p=kDv= \}=QW QO xQP Q=DiQ 'QDtm C@Uv x@ |xv} Ry
R= xO=iDU= p}rO x@ u}vJty w xOQm Q}}eD p=kDv= hrDNt \}=QW QO xQP Q=DiQ �
Q[=L VywSB G}=Dv u=wD|t '|RDQ=wm C=QP R= QDlJwm |@Uv |r=oJ =@ C=QP
|O}OH |m}rwQO}y � wm = Vr=J xm � =yl}DUqB � wQm =t CmQL |xv}tR QO =Q

"O=O s}taD xv=NOwQ QDU@ QO '�CU= xOQw; u=QoWywSB |wQ V}B =Q

|iO=YD ?r=k QO ?wUQ p=kDv= |xO}OB h}YwD |=Q@ Ov=wD|t �OvtWwy |xQP
"OwW xO=iDU=

OvtWwy |xQP R= pY=L G}=Dv R= xQP |W@vH |SQv= |Dq=tDL= `} RwD `@=D pmW �
pO=@D w QDU@ � xQP VvmQOv= Q=DiQ Q}}eD |xOvyOu=Wv '�p=tQv � nwr x@ pw@} w R=�

"CU= p=kDv= hrDNt |=ys} SQ QO |SQv=
x@ ROrwv} Q OOa V}=Ri= =@ xQP |W@vH |SQv= CiQQOy w Ci=} QO u=tR COt �

"CU= xOQm =O}B Vy=m |}=tv CQwY

Q}Ut QO xQP |}x_Lr CiQQOy w Ci=} QO Q=Okt 'OvtWwy |xQP R= xO=iDU= =@ �

=yCWwv=B
1. Dynamic load
2. Heuristic
3. Diplas
4. Celik
5. Valyrakis
6. Roseberry
7. Heyman & Ancey
8. Shim & Duan
9. Furbish
10. Wu
11. Celik
12. Weibull distribution
13. particle tracking velocimetry (PTV)
14. microelectro mechanical systems (MEMS)
15. Akeila
16. Kularatna

17. Frank
18. Spreitzer
19. Inverter
20. acoustic doppler velocimetry (ADV)
21. Micro controller
22. direct cosine matrix
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