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OYZIKH EIKONAS & HXOY II
(PEH 1)

MEPIEXOMENA

®QTOMETPIA (OPIZMOI MEFEGQN, EIXEXEIZ, MAPAAEIITMATA)
®QTOMPAGIKH MHXANH

SKOMEYZH (KATHIOPIEZ, APXH AEITOYPTIAZ) PINHOLE
KAMEPA

OQTOMPADIKOI PAKOI (AOMH — TQONIEXZ OPAXEQY)

BAOGOZ MEAIOY (YMOAOIZMOI, ANAAYTIKEZ EKOPAZEIL)
XPOMA (OEQPIEZ, APATH ®QTOIMPADIKQN PIATPQON)
AEXMEZX LASER (APXH AEITOYPTIAZ, IAIOTHTEZ)

ONTIKH INA (APXH AEITOYPIIAY, META®OPA EIKONAY)
KATAIPA®H — ANAMAPAIQIrH HXOY, AIZKOX AKTINAZ (CD)

AKOYZTIKH XQPQN, ZTEPEO®QNIKOZ HXOZ
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OOTOMETPIKA MEIEOH 1

PQTEINH POH r ®QTEINH [2XY2
O =dE /dt

Lumen (Lm) ; Watt (W)

GQTOBOAIA R ENTAZH
OOTEINHZ MHIMMH2
| =d® /dQ

CdnW/Sr

OOQTIZEMOT EMIPANEIAS
B=dd/dS
Lux § W / m?
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OOTOMETPIKA MEIMEOH l
( MAPAAEITMATA) ‘

. EAdGxiotn @wreivr) porj amd onueiaKn TNy TTPOKEINEVOU va Yivel
avTIANTITA a1rd TOoV AvBpWTTIVO 0PBaAUS :

® cagyoro = 4% 10 “Bim

H Tepirou 200 Trpdoiva @wTévia / sec (6 x 10 W)

CDwToBo,\la (1} éviaan ) TEXVNTWOV QWTEIVGY TINYWV !

Aapmrmipag TrupakTwoewg ( 100 W) : 130 Cd

Ala@npIOTIKOG TrpoBo)\sag
MpoBoAéag auTtoKivATOU

NauTikog pdpog

DwTIopog oTn YN a1rd Tov RAIo
0846vn kivnuaroypdaeou
Mérpiog pwriopdg aiBouocag
QwTIoU6G 0T YN HE TTavoéAnvo

ZTTim
ruvnbBiopévo Swuario
Mpageio

Biounxavia
Méon epyacia
Ae1rTn Epyacia

Zxo)\si'o
AiBouca didaokalAiag
EpyaoTtipio

Kardornua
Mevikd6G QWTICHOG
Bitpiva

AIGQOPES TEPITTTWOEIG PWTIOUOU :

: 800 Cd
: 10000 Cd
: 1500000 Cd

1~ 6000 Lux
: 100 Lux

: 80 Lux
:0.2 Lux

ﬂzpioxég gVOEIKTIKWV TIHWV QWTITHOU O CUYKEKPIUEVOUG XWPOUG :

EAGxiotog KaAog
( Lux) ( Lux)
50 70
80 120
80 120
120 200
80 120
100 150
80 150
500 1000
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Luminance patch from a single lamp

Luminance patches merging to give even lighting
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) Principal parts of an incandescent lamp:
1. Filament
2. Fillgas
3. Bulb
4. Cap

High-pressure mercury vapour lamp. 1. Support spring
<. uvod hard-glass outer envelope 3. Inner phosphor coating
4. Lead-in wire / support 5. Quartz discharge tube 6. Auxiliary
electrode 7. Main electrode 8. Starting resistor 9. Screw base.

Principle parts of the SL % and PL % lamps.

— Outer bulb

Fluorescent discharge tube i
Ballast
: Starter :
I 118 —— Housing :
I I i
- : Lamp cap l” l |
. :

A 3/ Lamp cap

SL% PL %

)



Ma ewrteivy pory 1000 Lumens
Kal yia Xpovikéd didotnua 1000
wpWV Xpeldlovial ol PAOYEG
atrd 11000 kepid 1} Evag
AQUTITAPAG TTUPAKTWOEWG.

LIGHT POLLUTION

« Oa kKdAvw TO QWG ato
AQuTTTipa  va KooTilel TOCO
@Bnva wote oto PEAAOV POVO
ol TTAoUaolol Ba XpnaoiPoTrolodV
N QAGYa TWV KEPIWV yid va
QwrTidovTal ».

Thomas Alva Edison

1847 - 1931

MoAuvon oto TePIBAANOV TwV
OTABUWV TTAPAYWYNG.

Oikovopia ( kKaTavaAwaon
kaUoiuou ).

OikoAoyia ( BaAlacaleg
XEAWVEG, aTTodNuUNTIKA TITNVA,
TTUYOAQuUTTiIOES, QUANOBOAQ
dévTpa, K.A. ).

AVBpWITTIVOG OpYaVIOHOG
( éxAuon oppovng,
oloTpoYoVa, geAaTovivn ).

AlEnon péong Bepuokpaciag
aTnV ETMIPAVEIA TNG YNG.
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AAMMTHPEZ ®QTIZMOY

HAexTpIkn 10x0¢ Acitoupyiag ( Watt )

2UVOAIKN TTapayouevn ewreivi pory ( Lumen )
Pwrerviy arédoon ( Lumen / Watt )
Xpwpam;ﬁ moTéTNTA

KéoTog ayopdg — eykaTtaoTaong

KbaTog Acitoupyiag

Aidpkeia ¢wng

A&lotTioTia Asitoupyiag

Accpd)\sla otnv Xpnon ( NAEKTPIKA — BEpUIKT] povworn )
Epyovouia oxediaong ( p‘éyaeog — Bapog )
EmiAoyn xpwpuaTtiouou

rewpeTpia TTPOCEEPOUEVNS QWTEIVIG DETHNG
EukoAia aTnV CUVTAPNON I KAl aQVTIKATAoTAoN
Auvartoétnta augopeiwong QWTEIVIG EVTaong
ZupBatétnTa o€ TPoUTTApXoUCa EyKaTdoTaon
AVGEKTlKéT.I’]TG KATAOKEUNG

A10ONTIKO QTTOTEAECUA ENPAVIONG

OIKOAOYIKI] CUUTTERIPOPA ( UNIKA KATAOKEUNG — pAoHa
EKTTOMTTAG )

MoikiAia epapuoywyv
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The Four Major Types of Cameras

Viewfinder

[t

s ORI it Lo

In viewlinder cameras light from the subject goes
through the viewlinder to the eye and through an-
other lens to the film (cutaway. center). The
dilference between these two viewpoinis creates
parallax error. Even though the viewlinder covers
the whole bird (broken lines in diagram at left), the
lens does not (solid lines) and the bird's head will be
cut off in the picture. Belter viewfinder cameras cor-

recl for parallax to match the views (above), excepl
far crhierte verv rilnep in the cameara



The viewing system of a single-lens reflex camera is
built around a mirror (a). Light coming in through
the camera:lens is rellected upward by this mirror to
aviewing screen, then usually through a 5-sided
pentaprism that turns the inverted image right-side
up and right-side round and delivers it to the eye.
When a picture is taken, the mirror snaps up mo-
mentarily to position (b), permitting light to strike
the lilm at the back of the camera. Through-the-lens
viewing with pentaprism produces an image virtually
identical with that produced on the lilm (bird pic-
tures at right).

Single-lens Reflex

')



The Four Major Types of Cameras: continued

Twin-lens Reflex

The twin-lens reflex, like the viewfinder camera, has
separate viewing and picture-taking systems. Here
they are stacked one over the other. The lower lens
conducts light to the film. The upper one, coupled to
the lower for focusing, conducts light to a mirror (a)
setata45° angle, whence it is rellected upward to a
viewing screen (b). Like all mirror reflections, the
image appears reversed left to right, as shown by
the top photo. The top photo also shows a grid of
hairlines, efched on the viewing screen to help com-
pose the picture more accurately.

o

[



View Camera

Vil

sx12

In the view camera, the light comes directly from the
subject, through the lens, and falls on a viewing
screen (a) at the back of the camera; since the
image that the photographer sees comes directly
from the lens, it is reversed and upside down, as the
upper of the 2 bird photos shows. Otherwise it is
identical to what will appear on the film (lower
photo). As an aid in composing pictures, the viewing
screen of this camera is etched with a square grid of
hairlines.

22,
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2mm

0.15 mm

I inm

0.07 mm
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View camera

~————Principal plane of focus

Lens plane extension — plane

extension

Oepth of field available

Subject plane extension ~——Image plane extension

A Common meeting point —————

Depth of field available

Film and image plane
extensions coincide

Principal plane of focus
and subject plane coincide

All planes meet at
B the common intersection

20 / _‘110



Image size. For & distant subject, image size is proportional to focal

fength,
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THE LENS DESIGNER'S FUNCTIONS

SPECTRAL RANGE PHYSICAL SIZE PROPOSED USE

BACK FOCAL DISTANCE

I’ FIELD ANGLE
At = ;
A\/N S FORMAT :
p o X K T i
‘ |
|
VLl
5 _
I l
MAXIMUM APERTURE : FOCAL LENGTH COST
MOUNTING PERFORMANCE GLASS ELEMENTS

Design parameters.
The design specification for a lens must be given in terms of a number of parameters as
below. Within each are a number of classifications that are possible or a number of
gueries that must be answered to enable design to proceed
Spectral range. Visible light use only?
Achromatic, apochromatic, superachromatic or other form of correction?
Physical size. Not important or small commensurate with performance. Mirror optics or
telephoto design needed?
Proposed use. Camera lens. Projection lens. Printing lens. Other use.

Field angle. Standard. Wide angle. Long focus. Variable.
Back focal distance. Conventional? Telephoto or retrofocus design?
Format. Photographic, cine, television or other.
Maximum aperture. Required value. Transmittance. Fixed or variable aperture value.
Aperture range.

Focal length. Fixed value and toleram,e Variable.
Cost. Series productlon Special order only. One-off.
Mountmg Camera fittings. Focusing range. Weight.

erformance A design or type improvement? Necessary aberration correction. To ng»d ,
‘equirements. Best possible con. dering economics.
Glass elements. Number needed. Glass types used. Mounting problems. Floating
elements, Single- or multi-layer coatings.
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Open aperture diameter

PPF. , IFP

Open aperture
diameter

THE EFFECT OF LENS APERTURE SIZE ON DEPTH OF FIELD
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~——Principal plane of focus Image/film plane ——|

Open aperture diameter

Subject points

Film

~——PPF I/FP——

Open aperture diameter

Subject points

Film

THE EFFECT OF IMAGE MAGNIFICATION ON DEPTH OF FIELD

T



BABOZL NEXMOY

PN o : ¢ Ty e

24 cws 11' W

H FetorPAPILY MHXANH ESTIATMENH TA 3w

483



75

B

0 Ppoakoo

dradn ro

Vel brav:

oA

Y

£

TO BAGOX MEAIOY

T6,6a80g rrediou H

L@/ F0



BAGox NEsoY PeToTPAPIKOY PAKaY

Ee2PHTIKel vnoAoriEZMOl

/
Texvet: tem &~ 'D_——/z_ = é_/}_ ~> K= A_.._—-—So (1)
2 SJ =X D
db\é},\v\ 3 _;‘___ 4 ._i}——_- i_ —_— S;_: Sg.,s. CZ_)
Sg §° % So",s-

CRET MG 6\\“"(\’\“’“ @aUGV ,g :N A= 'S/D (‘3}

uor do) - -'L-—(— ,A =3 : oS \/\0‘;1 ° i_.—t--—*—— ::._i_—
S4 sa-\-x SS 57_ sé._,( 5

5 _ Sek(§+A-d)
i= 2
7 *S’ +A<:($o

ACOAE\RNVETH O):

b

o _Se5(E-Ad)
2= 3 '
4% AdSe

= |

To d (&fx}\&‘(eos UMY be’%uéﬂfs) weﬁ‘céqé\w ano To Q)AM
A= O0.04% mw |

0f24



Z
4 i ﬁU,N Nui%ﬂ H@

Wim 0s = §
MM (0 0=

0i

4

- I
3:_\:._\.@\,_2“1\..%” MM Qg = w
WM H o0 = P
(wi °s
3 L £
bg

SM[ Jo



: ] 1 { i i
-9 <} - © w F o
&

cynas | m:ﬂ%via VHL
‘:‘:f‘?fdna V¥ H4ON 2 0A
ZL0INS >

‘S'Z/:?O



BaBog-

I‘g nediou oe ﬂ}
B | I
| |
| |
| |
b
1 : b |
| | i i)
l | [T —
/\l H Y . S
o2 &. o [ﬁ
¥ ' 3 /Y ety
== s } ="

. — f.,t, ,‘(I)_ ?8 ]55 ,]30. é ]55 <——-—-. KAipaxa eotiaong
Kiuaxa BaBous ~CIETTTRT ™ § 73§ e [T
niediou
: l ” ” ” 1611 8 56 4 22 ” ” <+—A0KTUAOG SladpaypaTwy

O daktuAog t’:{/éexinc Baboug nediou sVéq ®axol. 3¢ cnéoraoﬁ 5]
__Tpwv {niepinou) kat pe drappaypa f/4, To Babog nediou Ba eivai and 4.5 wg8
Ipa : .- .

HE-
E-

€



XPemaTIkO DAFPAMMA

NUsto 1 (neaéive)

Bok (uiTpwvo)

> adde_xewpatd : Em Tns wAEETHS \ca.\m\.vkvm (eutés Tms eu%etoo EE)

,\/ QuVSC.'Lq X plojhon 2 kol ¢nyeio ecwilpruc Tns kalailns
crpeio W = devus Gws  (x=y=0.33) |
7 eWaa LE:= sla Ta aopeupa »sewlata.

;e Féew tny edaa IXN , avanopayuyn ano

To cvWETO
I‘.wSe—s Uou NEOLEWe 6E& avad e A M,ﬁ-;i_
v Aottt o , . .
Sk - chfw Ty BT Bl X ¢ ), YOQAPAIMYN ANOC ‘?’4‘@{ e

i %c@\ kieave ¢ C’C‘MTA(\{V% Um@wc ﬁ
tstwvavc* T8 30

‘55/%



Correspondmg colors when daylight is changed to incandes-
cent light (colors change in the direction of arrowhead) (MacAdam 1956).
Reproduced by permission of Optical Society of America
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