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Frrber WcHROFYT X YIOF dFpT X 'YhIOF aK cYFMNbIOF F XXbeT
PFMITEpOMbMYIOF wcMAKOF o ADH ndK wxmdAs WFI pT d9f
_ FFC tnyfOCeofOB lxy F dY O nAK pKfF BT XY FBD _ wb?3F X IOF

C.3F 2F F NP HALC HRMPC BT LIFZRMS WvHHHEDRAGES Fo BHRIEIC priihe HoIUuipEe
P DKF mblfiady m MBB ¢ 9F 2Y bbbl 23 whHp miAOOF Ka p BHuoF pym
b MFbo BOIEPELUF. UKC BVMYiFBIBD WU c BRUlpC bt FnasrK p/HENEC bvAKpTwW . 0saR
PF A AphecdOh S FPpKBPAHIOF QWF xkm . wytpl 2I0F o7 NAK wWTml
Apfp eh Ygtmb X8 : KTp/IbIOF _ FxXY FpT1BF BOF d9fF 3% n
wBdAFh dF KN BBHKE wTx4Ub bXs : KT pstaidBE a M HhoXIOF Fupb,
KOM bbb g8l ty/1LUmbB IOF wbpclOF bbl KO b Tt OPankingA 3> b IOF
WK pkhmMp NTHIOFM uMYMIOFM AT MBbHIOF A23Y wrtYTb ¢T 3¢~
O K npoisg »X0Fvl hOF a8 JA® BAROF MF C gy v by tHObF X H  WHES n §
cwbp ok b A4B bbb MTYXbh Fn3? abt chKOF wtYTDHBIF
UMIGRAYEPIOF nAK bMmMHpbclOF M _ KTp/IhIOFM uMYMIOF A3Y)
. Wh2F XIOF Wp MHBIKOF ¢ T

Wyt CcF bYsIOF
. MY IBF 2R vetTiphBE B FupshT TyeAl IQRORHEY 8 & EDFT BoLkpnkFm F 7 T F ¢

Abstract:
Among the arsenal of creative styles of the photographer, we cannot overlook the multiple

artistic effects that the movement of subjects in the image allows to appear, which appear as
color brush strokes on canvas. shots with long exposure times do thcapgtisre a moment.
Movements of things or people are blurred and seem to flow through time. Depending on
whether we expose for a few seconds or several days, we can capture moving clouds, flowing
water, or the wilting of a flower. For the human eye, thiddenly reveals connections that
were hidden beforeThere are many techniques used to show movement in digital photos,
some of which depend on the stability of the camera during exposure: such as star trails. and
the other depend on moving the cameramgduexposure: such as panning. Implementing each

of these techniques in an optimal manner requires good planning of the expected movement
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shape before shooting, as well as controlling many elements during filfrtiegresearch
problem is how to adjust theomposition, clarity, exposure and shutter speed, in addition to
maintaining the sharpness of the details of the fixed parts in the composition and get rid of the
noise resulting from long exposure times. Thereftire research aims tdind out how each

of the showing movement techniques in the digital photo is implemented, to achieve accuracy
in composition and control of clarity and exposure, while obtaining the desired effect from
showing movement in the still image. The research follows ahalytical descriptive
approach by studying the techniques of showing movement in the digital photo, to determine
the optimal way in which each of these techniques is implemented to obtain the desired effect
of showing movement in the still image.

Keywords:
Digital Photography, Movement Blur, Long Exposure, Star TrBitawing with Light,Light
Trails, Tossing the Camera.

wB p Y.
FANcThT chiOF WppNbBIF wtxYWF YFpTX'YbIOF agK c¥

® WTTFpOMbMYIOF wWcMSAKF gAD nHRAKc UxMAKVUpBE OF &
bkfFl BIOF MF3IbxF dYI nAK pKp BT ixY FeB® wh3rx
PO FHE P MAbC HRLTRC HBHEEFTS LiF2uprs WvHEpRATES b bttt prfhe Hr UpHE) Fer LFn o
NAK bhcT wxbese ®OF O wKp hxiva¥C P RpaosrBy? ol H
pvbh PRYLGAIHD Ui Poalfs e T QpT I be K JTe Tidkso WvHSHEE Tupc IHesr T v Kehdl i
FHUFYFEWO cTmmbp bbb pnhaY/s HUMBENR WVCHEK B Y 1QlscisteFruF
. PRV UlicHa TpVHEEWY wetEst b ip bV i WiIBMHOIR Ko bdis 5FaYisin 7. wbp ¢ b B 1OF
Ph YT wATmMAIOFR KPP b0 pl)sBE WIOCHHM RBIORYT p3 TIIOF
aerK p/HERsC bvAKpTIWM. apCED GFippablurred nMmB B ¢ F 2t Bl D My Bp @t
wrpHHw? w2pthbh FATT dYcbhh pmMHb nAK bwmMbcOF ThT
FOTBF bBIOF 49T 3Xbh hHAAWF gf ABEEO wiprvM KFOF YowrHGHO cuf
dbfFclOF ¢T FBY .uptmhkbh abt pMIOF VUmMYMBIOF a8 W
2T Cc OFWYDPHPrABOF wWwKp B pFTha3F abt aA4Y WtT _ bBFC I
cTF BIOF ppUYIOF 2 wSCTA?D g mHigezéd Lbmi@Ft hEY ¢ T¢ TbMOF . Wb
@0 ymeB bbbl 3 wbpchBlIC
emlgb® ¢ T mmBB c?3F23Y bbbl D pnAb wbpchsBIOF af Bt
btTpchOF WML prTh3F bXB WpwmHKOF WphmMt ndK WpXY
Wp midBE &€1Tml b pmn apK ndAK Jpc OF LWieddiian @ Wp mH
c29D bbbl 2 pTX'YHbIOF ntOw highpisspT WP WHK We™mEedF Wpmt b
@P23) Yo MHBIOF Y9F KMYMBIOF wbpc pTXYb bAY?D F
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dr RB8MIpMA B Fnxs _ wyrBUpHKWF wWwrTFpOmMbmYIOF Wp mHIKOF
_ F XXY bF pntAsKr thH@Hey fidils precen T pkiiOkB mybpc YUFpFfF BB pT MHEbb L
UAABLFb bbbl IOF 2 dF pamid KOFbpicMis IOEB b KM ¥m ¥ R M w1 -
ATADYHEOEXp T MIbHhIOF  F xXY pHf xNKMbp OF p wb A EOPF AB
WpFmMebfO wbpc lOF pfFnfAw YfFTx4bh WTBT wWHBFpphpD 3c IIOF
U s OKIORK TIXKWMYHHC Sk HhHOF M MKk B bbb MTYXb Fn3 abt cl
.Tug Up OF Wp MHBAK wYAb>BHKF WpmTHHOF dfF 24AAbB

2ac 3F w4dA
Wt KOF hIOF AF UXKF ¢ T 2
. WHORKTEIM Wi (Kovbyem®ROF w17 2A B M bBF xbT FH? wbpc
. WpopMmMHIOF pFAw b>Fp UmMYMBIIF wbpc
panning wbpc hBOF YfF KmMYmB IOA w/3F b
FrWpTtI3b Yrtpp?d . MYIWOF KY>hb cbhlOF WpTF dBIOF wT
. ATMbhIOF ¢ T wb?2AKETFF QA b

. MY WY uFGmMs c TN WA K /busCPoMEEDK oTHEK D/HRbe bufi B |

. EB I OF

. WAT MAIKF KT pnbiselOET ik OF MK § AP Ky
2ac 9F P¢f
BWD Yy ONMMFM Wp MHBIOF ¢ T wbpclOF pfFrnw d9dfFTxXx4Yb 4B L
nMORM MA 2I¥Yr M bHhIOF ¢ T wUpIOF dUc xtO WOMM _ KT p/blOF
. Wb3F XIOF Wamr v AAE O b p ¢ OF b OF n A & K

2¢cIOF 9 Y
_ WTTFpOMbMYIOF Wp mHBIOK  wTt Y AMN

_PTMHBHIOF _ FXXY wbpchsBlOF 4 fEmYms Al

_WMABIOF K5 Q@ T®HOFCc b0 ®IOF MIOF wKpH ¢ T Jabec bAK

_ WpTFcBOF wWTFXBKOF Y9F cl pB

_C WCTADIOF SOFNIOF 4 KpH Ve PAFB IOF _ wm

_startrails amT XxKOF wbpc 9YFpfr B pmHb n

_ WpAvHsKO amtT XxOF wbpBbhOFpgHEMpuwhABNABKp KY DIOF |

ac 9KOF 6
Y AK _PurlbMfptBOF wT TFp OMbMYIOF Wp MHIOF ¢ T wbp c O

. HRUPFVEEY wbpcOF prnw B UMAABIOF pT1X'YhIOF
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WIHORF Bp mHBIOF ¢ T.1lwbp c IC
NKOw pkfFl BKWF ufFp3bxF 9YHK ndK pKfHBT XY FBD _

bbbl 2 FAXT3M FnkOmc PMAbH chKF wbpchBF af BT ur
wWbpchBIOF phfF x/NIOF pTBth apn?’d MOV KM BERPOR Y F
Nt Bt 1) Yb blt xc T®R.Owb FFeXHAF p tbf XJTIOF bmc LlWpchh
chlOF 4FMFOF> IOF pMn xe m O bWp h®IOF _ FCTuF FpK FB
PXDBY WpomMHIOF bat nAK”@bec 06 wp AREBYSpe N AWK is ©O
wT M MCYFY  pa)  ibbY h:fr)(i?'p'bf’f)lam;stracq: ryb pimpebsipmvism Wt KF 9AXF

GPl% gFEpF ABIOF opcw bAF|p TEBEOE @ i HOb oy 1

f/4.5 - 1/15 sec. f/16 - 1/8 sec.
d73F % W OF T n lOw HOlF T2k 4Gk bt yyr WhbmbIOF pfF Awl) bbbp wbpc hs O

PXDBY agmMmbt wbpclOF prnAw pTXYbh pmt vwb@EH&Kb s IPE KOFF
ulpcisH) FeruFonih2 1), U FErufv /Y vetine Wlpciste) FEPLF ATamFBLibk ants K fCRMK
Q'.mﬂbcﬁ)@nﬂh(rﬁrmnggml-beF PFAW b3>Fp wb3FXKWF _ FCTulO
niow Wibbpc UFtTbF AMbBTM ATMbbHIOF pf HBT™WY gr1BT
GP105 51 MHbbHIOF _ FXXY WpMHIOF pFAw p3K [t
opYN®MFA&ATY pmMn[ WxK e6bxT pMIOFmm nepmiIivy 1B d
p MABBFOr FpTBF BOF CFCbhbkF UW3HB3 gTMbbKF _ FCTY bsB
b EFUDOFHIOF p ¥ F PP MIOR W, BT T U M EmerdaBhake KO p T EH K S
28mm W TRYBETRENFL A . onBHEC T ugts HERUT R o YBEDTIRRK GHOIRWOh bbby tT
® O MKBF auyK pamnT bbb 1 § 1O Zppb” 2ROMR0GE aK. DR > EHKYH T1TL, B
©P8) F M & GDFuy g B
FHZHbK B UiEEpHHD uvic Hens Fo T2 ik pvHb bac e HEF MY Metfes WRsERATaIFpMHhp Biim
WM ¢ T UWIBWF UtpTtTm . WCTAD SGIOFO Y KpH aFpabh
betTbT WTIKFK OHFO wWwKph2bpmcI3WE b B P p iy oy tOp & /T T
(S'p'ml)pﬁrch,qB@Iblmuwmmmmm@ﬂ’MKJ:FBY,qM'bFI'BB _ _ FmMnOF ¢
nAKmwm . F mnKBBF calF ppAVBFHOHAFKD  uppttvg X FKOR3)Yn p B OB T A H W D1
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PXbBY nMrpTtTBF pQAB bTHFYb dc33HLYM _ 6FMBUF wbpc
. YAQY OKrFO Y KphH FxXxBp3bPHF FBAD MFTBWF pgADH cC
B 28Kprwg TB AK WP dc BbYifsshd TeARHLLg MetEbTHRAYIckwa T M-3) b bl cT pnArT
(ND WpTFce WTF XZbt o®3pm bl P> KPP B b ( W B/EMAIXER @R TuycHhH
whpK wchT EfFB3Y wXuX®0pl K wh
LY, DDA MKW M8 pTeFtiEberc AfbRtubs B, oc BEEREYDIMBHPK FifKpe M TRMEDMeL F - 4 B M
WwtrTtTbhbX pTMHBbhIOF _  FXXY bYDHY nHOw bBfFcHKF JMIMOT b
.0p3uF ck wumBB bbbl F&xkF pafls ma tp MHHOF &5 80F W

(18-p.92)

g

(280 sec. 1 f/11- (ND 5.0) (1/800 sec. 1 /11
(ScripmMihe) .OeuFbl UMW Brixn AR LA OXY(3) b bl
T ofddgbrwmm _ w/Tp HIOF MY AU xyIMAET wpb pw ¥Fc KOFF Mp FUF,

MnybDYe v TBIOF pAD MFPpAYF bXs wAT HIOF ws KFf xIOF
4 bbbl c¢cT pnAt FBDb . hc HBIOF

105sec. 1 f/11 - (ND 3.0) 1/1500 sec. 1 f/11
(Scripmtbap) McHRMWec orflp NK P WGATBHIIRKEPX(4) b bl

Yo VL Twes ¢ B BB 2pnibulpc sHes T UF 3T Wsc DR umgbMyoDK iwkas 2CpHen fim
bTpchtOF WML pfFTh>F bXs Wp mHIOF alfp vty fFmshKOF W@ X ¥
Wp vmidBEe €1Tml b pmn apK ndAK Jpc OF LWieddiiian @ Wp mH
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c2AD bbl¥Br pANKWbHUFmM KR Higlbwor wa TFOF WY puralfiify i HF . W 3
@P23) Wp mHtB IOF 9F KMYMBIOF wbpc pTXYh bAYD F
overexposed WpFTCKWF nOw bTtTBT WbpcKF prnjw wrtxUb3
overlapped F nYN?2 WB b3Fpbb FBpxXK MpaPRbyAmpPIRF F DAR
cT abchlOF utT LWIOMIOM . wc bhF YIOF ®AF sy BBEYIGF plABC bf s
@P22) Yo MHIOF ¢ T AFMIO4UF M3 b nAaAK [
c Wp MHBIOF wT Y AKX P XivdK
pPpbYTHh wxtnNe wAcld pXxK fFkpTtBth au wétAD OKFO
AY aomp drtFppOF drUF 2B pcY ¢cT wWrtppr XOF wtFpp
cT ®3AXT pBUF EYxXwm . Wpcbhlurs i THYY PYDEEX ¥ npkVY blidr
P YFTT o YN b 2ube Hlg MpeEH (B by ivrtAT ¢ Tekm uevps WA dprfl Fidys uid
© Wp m bIOF A F U BAKOFH ma Bd ACHFRA cptd, pWp3F FABOF M Mk 4 Ybm U
pXbY bbl 3 wcmpslob) aAFEbMpc Tubw¥ m e XertOF nH ¢ foMmHOR
( ¥6) bb cTon/iTEhEmhits ckmugnpBiEDMY] 4B WHYB

hl'[pSZ//WWW.ﬂiCkr.COm/DhOtOS/1295I2I4930@N05/47038373954/ https://www.flickr.com/photos/shanandrach/9322941589 /
(142p00 sec. 1 /5.6 (1/80)sec. 1 /13

WpMmHBIOF wtmMtceMm wWiHAweInAK wbpclOF prnanw p

The Relative Speed for Subjects : Wp m b IOF  Yug KKpvBYH@IFB S HO
b29biT _ WpMHWBKOF ¢T wbpclOF FBNn? pnAbbH aAfr bAKF wrt

PFNAw w?2hfF xBOF ®WF MIOF  wK p Ty BPGFp iy Kty Mg BOF K g
WCTAD pTMHbhIOF ¢T wep>bhetOF FRIHFIMOFp wKD IO MB
FBAD pT MbHHEEF NdOF wiKfpshh Biep B, Hip SRpe K Y 1 W ¥11p 81 OFOF
b FINTRE? WKaMEypTVHbhet p NEETS HELKO o 1 Yt LvHbHE: TUBK /155 Ul BT LIF A YpRY

(A7P70) 0 o3 YT YR, aFf R TLLbc s ¢ R IO T R AT tESh
AT 2 gspde TwTIOF/ WY IOF a BT HOF wyKp B : ck bBFMK wXblX nf

("P1%9) direction a ht IOF distapce Mg T EHfF WIIOF M
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Subjects Speed : pMHB IOF UMY @BA wT A
dcFbKAFHhme Fntmeb pXDbY bbbl 3 WpwkipF AL Y IOMp widp P OF

FoopBeYr 21 2mM . 4o ThIFCcOF ¢T FpT1BfF bIOF dfF 32X Kp Y3
(P19 W oemTrehiXon b nbc nAKY O®KF O Y9F Kp IO 6F hech _ |
KAbWMc s beBIOF BT _ pTMHBhIOF _ FXXY Fn¥YN3d agK bp
MKKub M\pTMHbh p XK : bFXBIKF bT1T29H ndAK . wybpclOF by
CTUHFKF%X wT ntmm UMKbF abht pnAt pHTWpwRbNyKPpmw
(7P, 7 H) FEr YC nK Fertkp o ULRCHEB bk Ul psrnves VL MAAKIBIMDriaTe

Distance Between Camera and Subject: Wp ¢ be IOF a H1wWOF HBHOEM . F p
WghbagBME . FpTBF bIOF oK abhttOF bwkYbh chiOF wTF Hs
_FronefflBWWTF BB ndAK Wpchh c¢chOF afF hBtyuF B pI3b)
IBFMerpRYBB A ¢ T pn AT Fp 1B B8R Wbee Pvr pwHtOFT Yac RAFIORa N,
a bt tOF af %" o OBMIORIIOYIOME EYX pxKM _ wT ANYIOF F |
b xYMUp i ltOF ¢ T a Bt FOF F Mk AR hitens FkIWcH®OF O w
FptmpPprbOBRTpU WwWTFHB B (. FMAnKOF bNY3 Fpfrp BT M F X-
Wbp cYiRkes phlibvm Mp YKOF a Bt lOF FMnanlO wb3fF X WpmHb nAK L
QF®HEW Mmp BBF BIOF AK b/3bm wxt/iB wKpH3 Wpcbb Wpr
i b AORbRAED EY XD WpfF T HIOF EYX pTMHbbI FatfFbcx ck
nutbm - WFag LRI . gipvbiERgbe Tshuli WRBEn K bHexntlg ply8 O OwTF THBF) Fp T
wel F doev Kk doowr X F X FOF wWHOF clOF ¢ T FBY _ bBF bIOF 3 Wpwm
Wp M HIOF o F Asm Wp3F pr b kAP B'RY O The ol AIBROBAMS 0 bDF 1b W f
FAOFBURh® 1D ckm FBY _ FpTBF BOF B UpYKF 3 UWpchbh
oY . Wp mthlOF 6ppAw nhec AFMX MNIpY MY 23bX nlOw 6F
T FnbHbAWHeWIF WAb oK FpT1TBF BIOF B Fn3pUd wKFc cT
P2 Fn3plU wlOFc cT pIbY WpmHbIOF pF AW w?d

Direction of Movement MWMpIOF pF Aw PIHK wbp
chIOF 4 KMYMBIFT _ WpMmMHIOF prFAw p3IK abhtOF wbpc

. NpBY wrt 7 dagedal FpALIWETE SYTY iy EIAE FreHEpATHP Ghe bbb 2LLbcHy
(7'@13:15!{1‘{ FRelEpARENR phveK b 3pchpc UKW vetBus FmebpBYbB 2 Wp MHBIOF ¢ T ¢
FAXY FB bc niow 6w sTpnlGsH HELEE BRWRLEF 4V bt x

ck Wp MHIOF un Mk BEnR_(1sionGoFFHE s AUyKEGTERpATRD Chs B ZHpCHp 1O

Upchyirg ulpc p Yonp v Tt oA 7)) b bl ¢ T pn AT YPIU0GBEC. M K bl HOF
AB YRS®Yecp ¥k WpMHBKOF uMk c¢T PKOFMNOF wkKp®H aA4Y 4
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mBfplslanted bCFB bbl 3 WpcHE. 6 b1 9k M NaEHIE HRDEF W bk
FnbKph) Fnbbpc bpJ/ileB gmMbtTT _ ppfr bOF gTBT bYDHY
AT ABm OIOF O 9F K p TtfdefingHo b il BE Rty fax(w3ky bbb 4 #

P10 WYp MHIOF ¢ T wbh?3F X YFKmMYMBIOF uMk pnfib n

Shutter Speed Control : ¢ KofKIpH@FT 4 bc b OF
mw BEMuUxpF THOF @ T CF A XIKOF WpMHBIOF ¢T A4TBFK A4AT739XF T

WHRYp/le EF BclOF AT BMIOF F n T Expesifg TpavHBGRO W o<hayy HEDF
Wo mbA0 wT BBK IORSK§i)p OFYPH msTC chrc T p MIOF mMAn T ¢ HOF
o To WV IF NTIOF ®OF MIOF wKp BT _ Wp m keldtive shaxphass b3 F p
BYIMBHOF ¢ T YFCFChkF pY pmnfQl cTbeh fdreeYehf T phT ™
Mg KOFY TapFao pT BT HHKO ¢ TfF BKOF ppUYIOF 3 wiltph p10O0 DK
wWEP co®F 11 IOF _ poMrdedd unv®@ue pcpHFTI Y Bbeb1_ 2 Wp MHIOF ¢ T
bT AbBHOPcHUAD _ FMB _ 9bF c iGFFpYgomY EneT 0 WidtiEk k 8 IOF Ot
0 ¥R 19 pRfigh Alttpc B breRe T M, i Bulic HK S e HP i fereb WMHHeerTE LiF Upc

©P2D) Wp MHIOF pFA®W b3Fp T

chOELIa'FY'hG)EbIbILLIpcbb ChIOF af’

1/250sec. FAbTRPOHWKpBYU RKBDBSec. F NhT IXHIO nAKY SHFO wKph K
cT fFBYOOIYn X 8@ xg XBOFu mBp bb ®KF O YF KpH aFpab’
WpmHtB IOF dF KMYMBIOF pnfb b 3®cpadF p¥APDHIOFOOF POK
cT pT1T wmbbhOF 1p0 ®&IUBaOFN gtOFL P4 AMKHBFER1 ecyiOF ¢ ¢ Twm . p MmbB IC
© blic R PeK C BT Wi UK el W @l uty (BT ap W W@ W F et mb Be

p.146)
nBC bb> UMYMBIOF Fn? WpchTtThH chiOF wtYTbHOF whb,
FBAD _ KTp/hOF a4BC pFC FfBADBT aps>bBHBIOF KTplh

-
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GOEUWOD pF FU Al BB FehpYbBb 3w bp c hBIOF dfF KMYMBIOF dpn/Am
LLKE®130 bM o BV p MEVWY NBHELE O Fan WA pvHHBtEEDT p NELIpCHEL it BOGpRHD
- WpMHBOF ¢T wbpctlOF bbbl PF2b3FmM _ nprtmbh UMAA
pMWOF pBuF MkmM _ MUMOpBKF cCFnXIKF pT1 X Yhtdhc hindK
bpne nAK wbpcltoF pF n4uf™d3upewrsTOBF OuOr FNGOF ¢ TwK g THE
cT upFnAw cT p M IOF PP PuxkQPFHIBE Wik cc HEFIOR FapPitstO
©P28) Wp m HIOF
OOF MIOF wKp®H A3Y wtmiOMY afpflx nAK FpTBF BIOF A~
wchbT ptphpbch3amOBMm b bf P26 T B¢ BIOF  &HOgeNd@ivity wK p B |
E FLlgpio/1 5o i sienp E Hiet) W L@ ocHEK p/HRDM hOFpaiEl/stop  w b /1 OF
ATPFHMhabF pc’Y? FpTBF blOméering BystentOF pa B¢ BHIF 2UWHR [F ¥
WIPHF XB FKPFTh3F abTt c¢cbhlOF oHOfF NOF WKEMSYMbh 4
nAK bwmbkbctlOF B Fp1BF BKOF UWTT pgbBbb pMIOF ®fF AxI
Fpt wihtphH OPHOFOnwXpmxARpPbofFnapO mdYrF B OF bwbhp
W R ep BT HAEK D/HRDRE hK FerteliT Cr/bp NEfclEn iR Wiy WY o v c T
PFTh>3F abunBeMeposed cKis pEMHYIBBF My MLl X wWT CF N XIOF  Wp m |
FIDTHEK DIHPPIEbAK PEEENE Cr/bp NN IRt WM WY oP [ cTWAIMOF O wKp B
overexposed KT p/bKF WpPSCFC wtCfFnxOF WpwmHBOF agmbh P
WT T dsoddto m@MQFVMe MY IOF w3F Tt b HoltO ¢ lObF AJYIOF af O
s whbAxsBlOF W fFYwF Wp! Ws uhHFxbT FB?D KY> IOF
AMbp wIMOpPpBIOF OIF MNIOF wEP Pope ibbhEFp Mih Al BK HIKME
©P20 Y ABIOF 3 wT CF N XKIOF  Wp
AT?2 umFpbb KT p/1BSLEYXYMCCYIM QR Tupyh pIORFO  HF MK pulsh bF /1
pMIOF ppUIOF 2 Wp mtbs IOF Yy KA YKvps BEBFO ante uyy@. i@y BHOFX A,
WTXFX AMXbXIOF CMFThb KTp/lb wxs &S pwHEHHFOFN DO
bFMA F awMb Y&odelopldl @K b vy g TapQibEr a1 fPHEIOF pe
Tmode mnT cxfF XIOF afpAxOF FBY . %K WMIHBWF WNTpm p
B abxaYp Y.0p3 YUs pCHEN R ATV Hexty nis Fonb BMAMBEFOC N AT Hefpt B HOIEIT obyiv
cT aHchOEXQFBYT. UMAABIOF KT p /10D NHEGE @BICUYE T
aFpabBF B P33 ATBFAXKF bbb ¢cTM . WCFAXW 0p3L
cable wAHMtm aFMw b HF O3 woF glikd F BHOF AF UbHKOF p C n dK
p0T3Yb wt BF3Y. Wp mbmF Beméts iEasec P 1D @l Areease h A0 WF
P88 bt FpEFHEHFEPBEGK D/HPL 2T elf-timer p T M bbb HOF
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Long Time Exposures ;[ ufivAiEK /HRWRCYoMEHRS

pBUTFE BN pw wYTNY pTmMHbhIOF ¢T wep>3bHBeIOF wbhf Hc OF
oMM nbc . WpmMHtbBIOF Y4 KMYMBIOF bTHFYbh bTthHhIO ct
aFppbmHBFc hOHR 9 F c HOR péigra® HoyT HeaU T  Uppvvr HKOFM KF BUYD T. MfHBH
OKFKF ¢ T whF 3 wYHWIM wTKFpI3w wdAT Bmb aps bbb war

(150-249) y @ N FPG_ Fl LFN HEDREE TIKA BHRMIDA MSHBTT_ VAFRP
P Fbb AW TRalcHe T pvseEMW MERTT (Bt cHBLBN WiHYEK D/BP wxB CY aB KT U X
. [, BKC IQFT poliByrecs mw¥BmM ¢ 9F Y bbbl 2 wbpchsBlOF af BtuyF

K 9b MFbc ¢0T b T WKCHMBRYiFERETHM cHRUpc bt Thater K p/HEnsC bvAKpTFm
W9250 "yt pl JIOF AT NAK wyTMOYB pTO |

c tOF E T M p/HEReC WC oV i UGVAIRK TD/HRLRCYUO ¢ Tp BT Hepav
AT v, ppssEtihaovsec MW M E P/ AaBC WprFpTC ab FMw : bF
WK BiAgdl 2pcTh pMIOF pTX'YbIOF BYx /Kerfpr/Vykds VoY dnp
cT waspb Wp xfF C2 QooIOMERMO HARBI2GHRERBIOR 01) P IOF O wKp B aF
AB 10@® WprpTC WXpch pMIOF pTXYhIOF EYx Wp mHAIO

EPT5) bk AMST UM Tulpc HEDFYINE T/ DRCHEN POYEN Yoo W RERLHOHE: Tupa

BF U T2 pAMMEEEXA BEns Wsc BT UF ppoe T WARK TD/HELRCYED FhpfC Xi
pbTy TKEOBE KK Tp /1bO clOF BT wWF A4BCIOF 2 wxpfr4s WpT Ml
K MpRshbbars upp N HOFb FufteY pp 3K  Wp ¢ BE*? atht HoHOF g0rA TalaFl BidA K
bl BUyWrF Yw 1xB EDBNT pMIOF cTfFbOF ppUYIOF?D WNYm
o N [ larchettaral shots upmBEHAWE TR fhp M ¢STHpMpeuF ““P32 110 Wp m b
159250 Er %IOF AB FKMA3> apK M vMbBIOF M gpb

3T bm@IMHHELS WY HWY UFCmMTs c TN WMAIRK TDIHFLRC FHHEDK Wb B p Yo MybM
WIAF T bHhF afppdiOmB wWp MRAAgEEOHT dT1TYhH dTpA oK F
dTUYch aB aAbebx a4AT _ Esl IOF _ mMowks®& sBwY YynieF KwyTUS 1
diFay Boxk P KT p NHIOF WpSFC pmMH sbhxbBmM _ wyCTA?D
ABC?Y @BHT pLU _ wcF bisod)Hh ®b Qe EaydBHaDKE Canryp sul3k Fr

1B piibe TUMABRLlpCHELD NA bvHc AFFps Avs b B MM .oRFN R M uplnkbHsr K /b
nB MTF x OF neutmal Xédsity-NDb IWp K ¥ T OIOF wTF XbAO ol pB akF
P51 T UMOpPIOF wbpclOF bbl nSAK bmmbc A0 a CblilOF
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Neutral Density Filters : Wp T F cB A 5T FfF X bK
bvp MAbBUM Y MBIOF _ FCtY a8 EDBNxBIFM whp/TIOF nlOw i

Y9 b F CT ORI GLHE0.MTi 51 3 W FDurvetEbRALF/BE J 5h2 T HQxMED Mg Bl R pTAND
. BB IMY bXe wtwmlU W FY®IOAF pmietoc UCHMAB WD d
overexposed KT p/hF WpPpSFC pMH 6Fhxw nlOw ppYT Pmb
“rT0 8 bbbl c Tow ipofff s W RN W WK dcHpee Brvats
WYOFY MIOmMpo | pBIOF KY> wtpp AK pTIANHAK gTbhbMTPpA o
bpr AT FB72 Wl rallpROFWppts) MENSiyS Wk HIOF  p b FINERFY Fy T F
KYKO61 alplOF p2NTmM _ wyABfF b wBBKalyckA ©oPBETVIM _FuT
filter factor o| pBOF bBAXKF KIOFT wWwappBWFTFBY .. FMbk M
wIhxXD g MD20Eyr WOMPF'¥RIMB A0 ol pBIOF KY> pFpUs Ak
W IVPYKIOF  uNDMF uyekT YItBF p 2/1bm . wdABfF b whpK HO6bHT bp
W PKED wyT MBWws [ UIOF p31bm . aA4ThABF b whpK2Z bechT
1) bmptOHYMTMMBbKkM _ wABF b whp K YSrhe kT Ta 2 %05 byiQF /B
(20) whpK d9frcbT agB FNKOprAT FBM _ ATbUYT p AKF

https://en.wikipedia.org/wiki/Neutral -density filter#/media/File:Neutral density filter demonstration.jpg
sec.i f/165/1
MTONgIOF NYPIK WCTR)j r3®Fl wTfFrxbllOF ol OB aFChb:

MYAK FnYYs udftXoB00F W TcrbovebdFa T
D03 AYHK wt ODBBA |

HLIKOF W MTF 3 IOF

ND Optical %JSPS)E IF?ej;urct:S Lightis
Number Density Reduced to | Transmittance
ND2 ND 0.3 1-stop 1/2 50%
ND4 ND 0.6 2-stops 1/4 25%
ND8 ND 0.9 3-stops 1/8 12.5%
ND16 ND 1.2 4-stops 1/16 6.25%
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ND32 ND 1.5 5-stops 1/32 3.13%
ND64 ND 1.8 6-stops 1/64 1.56%
ND100 ND 2.0 6 2/3-stops 1/100 1%
ND200 ND 2.3 7 2/3-stops 1/200 0.5%
ND400 ND 2.6 8 2/3-stops 1/400 0.25%
ND1000 ND 3.0 10-stops 1/1000 0.1%
ND100000 ND 5.0 16 2/3-staps 1/100000 0.001%

oM opbB bl 3 wWhp/IIOF afFBY anflym abt 37c? _ dUMH
alf cupffOMmBtBE cKk _ MYIF KY310 wttOfF BT wF w4Hc B lOF
bb TorbHYZmf o THQRY ERATUFABT AU B s FEEF | pane BbuATVEFC
w M¥OH EYX c¢cT plps B p¥XbY aFpasbBhBF bYYT v UWI
KYT wBOmMFc cYT WOMIOM . _ MYIOF FnxB pBT cblOF
dF c biXn@buiZ8D1000 Mgl ps dfp LY MTbil WK drcHpl K BET B3l W D
Wp F p w varibEer T8 ¢ fEEHMbes b Al ps Y TYp Ty .ND4+ND8+ND32
B we A®F tpp cANT UWXY pY _ whpn1KF B pBb CchHhIOF
moire pattern AvAs B TUptVehSME ¢ TH i Tl paiEns VKR W Tt i @mWpY uFK %
PEbY T IOFMYK Y>3 drptpp a8 ol p B IOROFIb30F ®ubT F piMIDMH Ac Hf
149322 5 9K wIMbbs IO
abT exramend filters Bt WrPpdUprpbd W KK ¥ he HElbc BN | pB fs Hi-bKm
rB_Ipt Wb avibClrcl ptd oL, WJpRssYpl pBIOF oYM abT aA4Y b2aLU umMY MK
FpTrTBfF BOF d17T3Xbh aCdr WOMbmM . yhp/IOF afFpBY ¢l pB
e HO ah/le o ATewfivder Fpp BEpPROF_ HxX¥pB ppce wt AN}
A2Y afpAx aFpabBF abt a4Y utT FBDb . WTCFANXIOF W
8p193) FEp1BF BIOF b3pb amMp whp 1IOFM uovuHp Tr MOF® HEFT IPH

Determining Exposure with ND  : WPORF F BF X bIOF dfcl pB LB KT p/J
Filters

_ol peY m bBIPEHE/E cEER W IBE fé WHLIM YeM U tT ol peifls U ek /M FTEtO
iso wT CmY IOFstoy g BH/HOF Mmyc bhT W ®TFMbT FBD FpPTBJ

WTFXBbIOF dfcl pe W KTpNblOF Wf Bhe 0" Btba B 1O ¢ b VOB

WKph wBT YD OTIPABMBF i MIiHN\D cdombatop ndErbH3 AchM@FAVe U
ntOw wTF S'/Lur 2 HMFlAaa.M@IEFDxTKgHIQMEb}H)TF BT TUEHLIBM O TR

@ countdown timer MM AABIOF ABCIOF FMntl c K
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QeflaCavye NI@ 7 69%M9:15AM

= ND Calculator

Final Exposure Time

®

Base Shutter Speed

® 1/1000 sec

ND Filter 1

ND Filter 2

® 0'stop / NDO (ClearFilter)

®

®

N & cal o)

A Gl ey
1 onalll) lgis }'\31
e (9%

® 16 2/3 stops / ND100000 ® _ ‘J'“l"a

WpTFcBOF wWTFXbF dfpcl pe WB K9 pBMBIOF UfF HctO bmBcC

KT p/lblOF dFfFEX Y SFKp TheBr 51§ ¢ b IOF
Zooming : KT p/NIbIOF _ FXxXY 6whp N1AIC
blhuF ¢T wbh?2F XIOF dF KmYMB AL

Wp MmHbBIOF bmMchbh 3T1cC

WASIEMT U BIEAWY MR Cc Y Y T

F BB

_ WpMHIOF Cbpe agB Wl b chkK

abt aX _fFnto ppY¥?d pN3 bMAY ndAK whp/NIOF A3YmM _
AT uMFpbb wWCTA?D OFO wKp® aFpabbhF?d KTpNbiOF
AB PpXbY whpNAKL % prVIQUEDE w1 ¥ FI%OF
bNOF pTTNblNT kB “GFMYNHFV B IOBMFB®E Y WB MJXM
WpcbhelOF UMY oDy gl BPIOBE |[wi HOF pKkertplThh KFT % Ybk Xa-E

KTp/lhOF b2l Wps

AOTpPTHKF opcw aFp>3bhHFm

1019 Um Y mB IOF

WY e A LipCht Y 6703 LIENIHBNUFDGRD oY BN THRDTThe

beBrpctlOF nAK F paneipggblOF dT

https://i.pinimg.com/564x/6b/db/5c/6bdb5ce05e46cc78f41d80a5cab6bad7.jpc https://cdn.contrastly.com/wgontent/uploads/zoombhut.jpg

KT pblOF

_FXXF

pp YR Qp JLJHOF pT1TMNh wtx4Yh akF
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Slow-Sync.Flash : PAF 3 OF _ mY206 WV Wi
Fap> h RKRBPBHBHIOF bNYD wbpctlOF prpnfiw pT1XYh WB PAF

L) bbigTtc FHERNY UM IOBIUrEd »y Kk GiBrp e Hvib bi.osFED W 1D

28

https://www.flickr.com/photos/rgrutkay/25726880154 https://www.flickr.com/photos/$- b/48918169783/

2.5 sec.1/22- rear curtain sync 0.8 sec. 1 f/13 - rear curtain sync

PAF>IF _ MYIOF VB wbpcHKF bolnAw wtx4Ybh aFp>bbh

T b tbbv ¢ BBDRFHENEC AK HELICHoMY CHOIBFTT HT C HERERYN R AN [Bihy

Kthpo@mbpc ntow ppYbh WpHYIOROmMWE RAF> IOFOF hNO¥ DM W@
.BAF _ MYIOF wYsm b/YBSI0OR | A w¥OFs HOF pdleh HOE b Mowe IOF p
¥xb “PSRKmyk MmBB 0p3UuFM wb3IFX FBKFpcw _ ATbpmMH i
M ¥SMGdaEp c IOF wtpbp 4K pBbBBIOF T hbhtxbhOF  mMYIO
WY b HemrmiagfikeY pYHY ol ps aFp3bhHF bh AdbHIOF w MPORF X
oBbHPHBIOF| F MIOFOF K bfl N BB cll FaYbhof HOFK MoWHY T ok M S HOF 0
AB3BY DB wb?3F XIOF  Wh F cWOBIK ¢l phaK HEYEBENE KB Vs 81t . P AF

©P123) \yyk mB B IOF WP

Flathync.Mvode : PAF3IOF _ MYIOF ppHBME FpTBF
ccAT POBEDb. RXOF wYBM ®blAw AT DELROWKF 81HF O bAp me 2
Front-Curtain Sync. ZKTpﬂbl;OFU,D,BC Wt Rp226. ¢ T wy

Wb & KDY Kb Rpeav_ berHSHOIR0RYK AYIDTEDP AR D) W KLY Bv dolAwety SR ¢ T
WdokM a F@B b HhBOF KT p/1hKOF b/1Y3 Y9xmbb ¢ bl HOK MB B
Hbp M tuph 2F XIOF W bhpmvmHb ®3Bb wk meBF WpchBOF a
12 bbbl c¢cT pnpA

Rear-Curtain Sync. : KT p N1 b OF eqnstGF wdds k6. a T/l xyY.
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AB & (GNP HY BvdAkaX ek D/HRIBC VA foMYs parFav PHOKEDEYK KR ¢ T
@A F b ¢k HVURBLOVMHEP S Lbc s AoynvestBMHEIVIT . Wl FB ARNFEBRK D/HD
©P8L1 2 BBl T

Front- curtain sync. g~
0l k + Naks

WwbpcOF bbbl nAK wCTADIOF OWOF MWF b KpH MNB PAF > IOF
Moving lights / Drawing with Light : ( . MY IO 3 a:F.)p IOF ) B®T BF bIOF
F n 20 x99 Fcpbr BB KOF ¢ pointAightr pfr BIKFE c W m™mWp plopiee WoHc b n
PFA® b F whbyd O Wi pHcVOF FABHMIOF nAK pp Hs tOF
13 kB palghtgrafii b MYIOF 3 a bp lOF wA BF #°3°°WaUp by BHOF T
WCF YAEHOIMOYY _ wT MpTIOF Y TfFl BIOF bXs _ wlomMn B i bt |
dfF KMORuBAB EDBNXBIF _ MYKF ndK bs bl/lbglow stipket hIOF g ¢
P09 Wo MHAK UMYMBD I HBYX _ MYIOF p
ccA17 fFB WFKFpB UtT _ MYK
. bTmAbKnBeC aFp3bbBFTVeE bsBF

W AGEFUWEFED VRS TionGibih, Libets p10 WY opitse N At MsFak nf J pckel
GPI Wp T3 wtphbd WYTPND
. 9FpfF BBKF MMk ¢cT KT1Tp/IbKOF WpFTC cThib _ p

. F OFT /5 & HBHQNToblL|FoiTHeH® EFEENs WRFTS n R VAo FoHeRip 7 a T 4 Y

O bB TFIXKFORAWOMF aFp>bBHBF bXe _ KTp/IhKF  FXXY] 0paY
. a bt IOF  hupkrF Bl bvbYb F 31 KGFUMIOF K130 F p 1
_MYIKOF ppHe WpctT MkM WpMHIF] ¢cT pwmM
. WpoFhB MYIOF AT 32M FAXT D 4 bobakgmung Iy YiboF diUvcH

g X DY b B Tas ey HOFFR PR ¢ QY HEpHeRVET avisAYY

A pTHFIYIGMHIEE 1K o181 WMHHE: TEABE prfdr P Mhc & HEpiHsSE MY iETp dibms |
P19 o 1T MHbbHIOF b7
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http: //barefc g om/2013/0 hitps: //www.pinterest.com/pin/420453315189028648/
1 lights—in—-darkness—how-ta—-do-light.html

_MYIOF? abhplOF WBxWwhlaFpsbBhF g8 O6MfBX (

Light Trails :bmOMY uFulec UEFFs pvh4 6.
Qr kNS EIects) i LFpFFs bit e TUWVAREK TD/HELRCYER FFnA Wi (Esh
MYY  F abbOHERuE e Uk R uF AT ENFBSCEBMb e LxB Avio
Wt oI N Fowlt K FAMAS pispY kbhe HEBHIE p¥EpVp oMb Mk ¢ T M 19bh wbp c
9F KMY MBYGFp FOTXRHOF A BF MY Y AW WSl xcHF Aty T RO B iy
bTH K pw B pHRe@B dbgTiEpeST biQBR/pM ¢ T uscdTHppme THw
o YEAIDBOQFWp F T BKOF o T3 bB 4K wCl F XKOF _ FpBcFM
Q ? Hob WREEDABIFNA CORBHEH FRY o Fien ALY YUlpcHEpNprir, A BrBRdec oft i@
6132133 F pok@dH ®MT b3Fpbb chiOF AF mICOHYEEHEGO P 4B

Star Trails : amT xOF wtpe&k CYFpF
CTFag@i@A®Wr KFHh MY O®CFUp nKOw bbb pU BCKF B L

WcAME mAK wTtCFmbe wéeTtTYBE AmMT> abpb WrAIKp TWp gl
KouF aFpmp wbpc by Be OF T(H Y @B MBI B wpsipB e T
WTF B8 IORDK kouF ATuFFHUFEENL HIKIIS Fikahiedsc bZE 10, buiFgc T
Wppt B OF 4 T/bterFe KIFAMTMKmbAWET n 9K WpXYB pTO am:
@l wr%pg¥X bUT B KTpllb ABC3AIM _ Fpn
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X
https://antonyz.com/#lg=0&slide=20
MORY UFUlc HigFFs pvHupkbafp (1 4

bbl

https://www.flickr.com/photos/pabiganai/16267572662/

https://www.flickr.com/photos/in_your_eye/4883387853

https://www.flickr.com/photos/bentvelling/21242050466/ https://www.flickr.com/photos/lovecameras/10585308875/  https://www.flickr.com/photos/508497
27@N08/6850177228/

aMT xlOF wbpc dYFpfF BB 1lpT WML wtxYbh aFp>3bBHF AE

KTp /TR AMBTC pc Fambipiop bF pmmbBh®EOR opcud amt xOF dFg
csteckedWpcFmM wtCCrnx WpmH ¢ T ant s pur xfAXHPETb afNFRApphAVE
PMHKP pxKm _  MYIOF s HQFT M RO ngfim k3 mcIX _ UbhTtom H
(19pp899L) b+ MA cxXcXB pF BB WSCTK ndAK wBtxX bb
singlestartrails : am®T xHF 4Y9FpfF Be pPT15MaGbHIKO pp

Wi AFFERORB Bt WA K /bABE R v A FFUBIth ¢ TWAIBAM ugh B BTy
o MUBLKDE nowsel €T M| HhIOF a8  p 17 XI5HK DAEIBCLARC U@y e foy T . w!
(119209 i VA K D/HURCYDER XKF b C bIOF wT pT AUYBHIOF abl T
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https://antonyz.com/#lg=0&slide=20
https://antonyz.com/#lg=0&slide=27
https://www.flickr.com/photos/pallabganai/16267572662/
https://www.flickr.com/photos/in_your_eye/4883387953/
https://www.flickr.com/photos/lovecameras/10585308875/
https://www.flickr.com/photos/50849727@N08/6850177228/
https://www.flickr.com/photos/50849727@N08/6850177228/

