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DwTtoypadlkoc pakog kat Aeltoupyia Tou

Photographic Lens — its function



Qakoc kot eotiakn anootaon/ Lens and Focal Length

Eotlakn anootaon ¢akou (f) = anmootaon tou ontikoU KEVTIPOU Tou ¢pakol aro To
b/ ooOntrpa otav o Gakog sival ECTLIACUEVOC 0TO PWTOYPADLKO ATIELPO o,
ETOUEVWC OL TIPOOTIMTOVUOEC OKTIVEC oTOV Pako elval tapAaAAnAec petaéy touc/ Lens’
Focal Length (f) = the distance between lens’ optical centre and negative or sensor,
when the lens is focused to infinity oo, with incident rays parallel between them
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€0 TLOKN o ardotaon sotiaonc (6w oo)
anéotacn/  OMTKO KEVTPO

focal length . $akouv/ lens’
optical centre

focusing distance (in this case o)

oUYKALON TwV TToPAAANAWVY aktivwv o€
amooTaon Lon HE TNV E0TLAKN OMOCTAOoN
Tou pakou/ convergence point of rays
parallel between them
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entinedo gotioong

ApVNTLKO
Nikkor 1:3.5f =28 mm Plane of Focus

Negative



DaKOC, EOTLAKN ATTOCTAON KOl ATTOOTAON £0TLAONG
Lens, Focal Length and Focusing Distance

2nueio eotiaonc A, amootacon oo To KEYTPOo Tou dakoU = 15m
Focus on point A, Distance from lens’centre = 15m

>

2nueio eotiaong B, anootaon = 10m
et Focus on point B, Distance = 10m

f=50mm

Eninedo Eotiaong
Plane of Focus

L Tg :




Amootaon €otiaonc HKpOTEPN Tou PpwTtoypadlkol ATELPOU:
OL TPOOTIMTOUOEC OKTIVEC 0TO haKO elval petall touc amokAivovoec/
When focusing distance is less than oo, incident rays are diverging between them

gotlokn anootaon/
focal length
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anootaon sotiaonc 3 p/ focusing distance 3m

2NUELO0 CUYKALONG TWV ATIOKALVOVEWV OKTIVWV
o€ anootaon LeyaAlTepPN Ao TN E0TLAKN)
amnootaon tou pakov/ Point of bdtween
them divergent rays’ convergencefat a
distance larger than lens‘focal length

A PAAANAEC OKTLVEC Q@ TO ATIELPO
Parallel rays from inffinity

QTTOKALVOUOEC QKTLVEC aTtO KOVTLVA Ammootoon

OKOC ECTIOOUEVOC OTO ATELPO . .
¢ H P Divergent rays from a closer distance

Lens focused to infinity



Amootaon €otiaonc HKpOTEPN Tou PpwTtoypadlkol ATELPOU:
OL TPOOTIMTOUOEC OKTIVEC 0TO haKO elval petall touc amokAivovoec/
When focusing distance is less than oo, incident rays are diverging between them

TEXVNTI LETATPOTI EOTLAKNAG

anootaonc/ artificially altered , ,
Jocal length anootaon gotiaong 3 p/ focusing distgnce at 3m
>‘< OUYKALON TWV QTTOKALVOVTWY OKTLVWY 0TO

entimedo Tou PAU pPe TEXVNTA HeTat@onn TG
E0TLOKNG amootaong Tou ¢pakol/ cofivergence
of divergent between them rays on flim’s plane
altering lens’focal length

dOKOC EOTLACUEVOC OTA 3 HETPA

eninedo sotlao
lens focused at 3m ns

focusing plane



QDakol SLaPOoPETIKWY ECTLAKWY ATIOOTACEWV

Lenses of different focal lengths



Qakog, eotiakn anootaon (f) kat ywvia opaonc

Lens’ Focal Length and Lens’ Angle of View
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Nikkor AF 50 mm f=50 mm



Qakog, eotiakn anootaon (f) kat ywvia opaonc

Lens’ Focal Length and Lens’ Angle of View
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Nikon

AF-S NIKKOR 35mm1:1.8€

2000900009

Nikkor AF-S 35 mm f=35mm



Dakol StadopeTikn g E0TLOKAG amootaons = pakol SLadopeTIKAG ywviag opaong

Different Focal Length Lenses - different Lenses’ Angle of View
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~f=50mm —

Qoakol SLapopETLKNC EOTLAKNC
anootaong - ¢akol
SLadopETLKNC Ywviag opaong =
dlapopetikr peyebuvon eldbwhou

Different Focal Length Lenses -
different Lenses’ Angle of View -
different object enlargement




Dakol SLadopeTIKAG E0TLAKAC amootaonG = dakol SladopeTkAg ywviag 0paong
Different Focal Length Lenses - different Lenses’ Angle of View

Ytowxeia ya pnxoveg 35 mm kot ndlakeg pe atobntnpa Full Frame
Data for 35mm and Full Frame sensor digital cameras

Lens Focal Length m mm
8 28 35 50 8s
mm mm mm mm mm 135
mm
250 1.0
mm
2'»®
— .
10° I'n®
18°
180* 75° 63°  43° 29¢

Angle of View in Degrees

Angle of Coverage: The angle of coverage of a lene depends upon it's focal length - the longet the focal length, the
smaller the angle of coverage. For example. a 28mm lens kas a 75 degree angle of coverage . . . a 500 mm lens has a

5 degree angle of coverage.



Katd mpoogyylon UMoAOYLOUOC E0TLOKAC amootaong Kavovikwy (N) ¢pakwv
yla pnxoveg omotovdnmnote format (edw apvntikov 35 mm/ awcOntripa FF)

Approximate calculation of Normal Lenses’ Focal Length for any camera format
(here 35mm negative and/or Full Frame sensor)

36 mm

24 mm




Katd mpoogyylon UMoAOYLOUOC E0TLOKAC amootaong Kavovikwy (N) ¢pakwv
yla peyaAutepou peyeBouc apvntikad/ Approximate calculation of N lenses’ focal
lengths for larger camera formats
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ALapOopETLKEC
EO0TLOLKEC OLTTOOTAOELC
dakwv, dStadpopeTIkn
aiobnon tou KOGUOU

Different
Lenses’Focal
Lengths, different
feeling of how the
world is

f 50 mm / format 35

mm: Henri
Normal Lens, Angle Cartier-Bresson,
of View = 45°

Noapiol 1969




f 28 mm/format 35 mm

j6John Lindsay, NYC 1969 ¥




f 500mm /format 35 mm
TnAedpakog/ Telephoto Lens, ywvia 0paonc/anfle of view = 5°

ITaA ko modoodatpikod mpwtaBAnua 2014/ Italian Football Championship, 2014




Dakoc ko BaBoc Mediov

Lens and Depth of Field



EUpog Sltadppayuatog - KukAoL 2uyxuong kot BaBog Mebdiou:
EupU Sadpayua = peyalol kUKAoL cuyxuong = Hkpo BaBocg mediou
2TeVO Sladpaypa = HLKpol KUKAOL cuyxuong = peyaio Babocg nediou

Aperture Width, Circles of Confusion and Depth of Field: large aperture - large circles
of confusion - shallow depth of field; narrow aoerture ->small circles of confusion -
extended DOF
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MeyaAo eUpoc dtadppaypatoc - peyaotl KukAot 20yxuong, Likpo BaBog MNediou
Large aperture - large circles of confusion, shallow DOF

eninedo eotiaonc/
(POULVOUEVIKA ECTIAOHEVO  focysing plane ™

otolxeio Aoyw Babouc
nedlov/ apparently focused \ I
object due to DOF
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onuelo eotiaong/
Point focused

>
f=50pm
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f 4, anootaon eotiaong =8 K
f 4, focusing distance — 8m

BaBoc nediov/ DOF



Mukpo gUpoc dladpaypatoc = pikpotl KbkAot 20yxvong, peyaio Babocg Mediou
Narrow aperture - small circles of confusion, larger DOF

emninedo eotiaoncg/

focusing plane <
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otolxeio Aoyw Babouc |
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f 8, amootaon eotiaong =8 u ///

f 8, focusing distance — 8m <€ >
BaBoc nedlou/ DOF
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BaBoc Mediou/ Depth of Field

T€ooepic Baoikol mapayovtec/ Four important factors:

(1) Eupoc Sladppaypatoc/ Aperture size
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Eupoc Stadppaypatoc kat KukAot 20yyxuonc/ Aperture size and Circles of Confusion

QKTLVEC TTOPAAANAEC HETOEL TOUC ATIO TO ATELpo/
rays parallel between them coming from infinity
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QKTLVEC amokAivouoeg amno kovta/divergent
rays from closer distabnces




BaBoc Mediou/ Depth of Field
T€ooepic Baoikol mapayovtec/ Four important factors:

(2) Eotwakn anootaon ¢akou/ Lens’ Fcal Length



Awadpaypa f 8, Normal ¢pakog: petplo Babog nediov/ f 8, Normal lens: average DOF
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Eliott Erwitt, NJ 1951



f 8, eupuywvioc pakoc: peyalo Baboc nedlou/ f8, wideangle lens: large DOF
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Awadpaypa f 8, tnAedpakoc: Ukpo Babocg nediou/ f8, telephoto lens: shallow DOF

ITaA ko modoodatpikod mpwtaBAnua 2014/ Italian Football Championship, 2014




Muwkpotepn peyebuvon elbwAou -
HLKpOTEPOL KUKAOL cUyXuong -

usva)\tbne}ﬁgeoq nebiov
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Doakol 51apopETIKNG EOTLOKAG
T anootaong - ¢akoli
f=35mn SLadopETLKNC Ywviag opaong =
b—  —% Sdladopetikn peyEBuvon etbwiou

-

Smaller objects’ enlargement -

smaller circles of confusion = larger DOF Different Focal Length Lenses -

different Lenses’ Angle of View -
different object enlargement

~f=50mm —



BaBoc Mediou/ Depth of Field
T€ooepic Baoikol mapayovtec/ Four important factors:

(3) MéyeBoc apvntikou ) acOntripa/negative or sensor format size



161 ywvia opaonc pakwv (m.x. Normal) kat idla aéia Stadpaypatoc, dStadpopeTiko
HEyeOoC apvnTikou/acOntrpa: LKPOTEPO APVNTIKO = peyoaAutepo Baboc mediou (ko
avtiotpoda)/ Same lenses’ angle of View and same Aperture value, different
negative/sensor size: the smaller the negative, the larger the DOF (and viceversa)




MéyeBoc apvnTtikou
4" x 5" (100 x 125 mm),
KOVOVLKOC $aKOC, Peoaio

Sladppayua

4”’x5"” film sheet size
(100x125mm), Normal
lens, medium Aperture

Alec Soth,
Minnessota 2002




35 mm (24 x 36 mm), N dakoc, pecaio dtadpaypa/ 35 mm, N lens, medium Aperture

PN

eSS

i

Henri Cartier-Bresson, lewpyia 1972



BaBoc Mediou/ Depth of Field
T€ooepic Baoikol mapayovtec/ Four important factors:

(4) Anéotaon eotiaong/ Focusing distance



Atadpopetiko BabBog mediov amo punxavn pe Lo dako kat idlo dtadpayua aAld
Stadopetikn amootaon eotiaonc/ Same lens, same aperture, different focusing
distance

f28mm/f5,6




BaBoc Mebdiov kal Yriepeotiakn Alootaon

Depth of Field and Hyperfocal Distance



BaBoc neblov kat umepeotiokn anootaon/ DOF and Hyperfocal Distance




BaBoc mediou kat unepeotiakn anootaon/ DOF and Hyperfocal Distance




BaBoc nedlov pe xprion umepeotiakng anootaocnc/ DOF by using Hyp;erfocaf’iji'gfénce

teAevtaia 3,5 p‘dv'éaiqomt — f8, Bdbog nediou ue eotioon oto dmepo
~ Last 3,5m unfocused . f8,DOF with focus to infinity 2

gotloion oto/ focusing at 15 p = oo I
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f 8, Baboc lMebiov pe eotioon otnv UMEPEOTLAKN) qné_oraon""é"§;'7u
__f8, DOF by focusing at Hyberfo_qal Distance of 3,7m

“tehevtaia 1,7p aveotioota
Last 1,7m unfocused

emninedo eotiaong/
Plane of Focus

|eoTlaon ota 3 7 u/ Focusmg at 3 7m

Eupeon tng Ynepeotiaknc anootaonc/Calculating Hyperfocal Distance:
[l aUTOV ToVv Pako, n UTEPECTLOKNA amootacn Tou dtadpayuatog f 8 eival 3,7 U
For this Lens, Hyperfocal Distance at f8 is 3,7m



