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Acs — fotoaparats ?




Camera Obscura

L.eonardo da Vinci




®A camera that records images passing through the camera’s lens
on film is called a film camera.
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Film

Records the image that
passes through the lens.

Lens
Designed to collect light reflecting off the subject
and transmit it to the film surface.

®The digital camera is designed to convert an image into digital data and record it.

Lens
Designed to collect light reflecting off

the subject and transmit it to a CCD or
similar type of image sensor.
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Image Sensor
Serving the same
purpose as film, this
sensor electronically
captures an image.

Recording Media Image Processing Engine
Records digital data to a Comverts the image into digital data
memory card or other type of and performs various types of image

digital recording media. processing.




Digitalas fotokameras varam iedalit divas kategorijas:
kompaktkameras un spogulkameras.




Ar spoguli! Bez spogula un bez prizmas !!!

Mirror Structure (DMC-L10) Penta Mirror Mirror-Less Structure (DMC-G1)
| AE Sensor

Live View Finder

MGJL{..S“ AE

Sub Mirroe
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\ Masn Mirror
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= Image Sensor
LCD

Flango Back ' Flango Back
Approx, 40mm Approx. 20mm

* This llustration (8 an arist's concephon

Ar talméra skatu meklétaju




Talmera fotokameras princips




Kompaktkameras princips




Spogulkameras princips

Through-The-Lens (TTL)

Pentapnsm

f"'iﬁﬂ{x {or Mirror)







skatu meklétajs

pentaprizma

diafragma

+ objektlivs

spogulis

lEcas

Fotoaparats sastav no optiskds sistémas un gaismjutiga sensora,
Optiska sistéma jeb objektivs sastav no lécas vai, visbiezak, lecu kopuma un diafragmas.

http://www.notepad.lv/post87854.html?sid=7d3d5380955¢3¢c78fd99978aefb5f613
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24. att. Misdienu amatieru fotokameru formati dabiski lieluma



35 mm "full fmrme"

APS-H (Canon)

APS-C (Nikon DX,
= Pentax, Sony)
+— APS-C (Canon)

- Fowveon (Sigma)
Four Thirds System




"Full Frame" DSLR

i

35mm full-frame sensor:
Approx. 36 x 24mm

APS DSLR APS-H size sensor:
Approx. 29 x 19mm

APS-C size sensor:
”1 1;”8” Approx. 22 x 15mm



Common Sensor Sizes
= (= | = | IB

2/3" e APS-C 35mm

Sensor
Type

Aspect
Ratio

43 - 2:3 2:3

Diagonal
(mm)

Width
(mm)

Height
(mm)

88




MYSTERIUM SENSOR SIZE
REFERENCE CHART

2/3" mysTeERIUM.X

10.1x5.35mm

RED ONE wmvaterium
24.4x13.7mm

S35 mysTERIUM-X

30x24mm

FF35 mysterium monsTRO

36x24mm

645 MysTERIUM MONSTRO

56x42mm

617 MYSTERIUM MONSTRO
186x56mm
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screen image

v

screen

viewing lens

0

object

fixed mirror
=

.................... ll

film image

taking lens

film”

The fixed mirror deflects light rays coming
through the viewing lens to a top screen, which
shows the image upright but laterally reversed.
Light from the object also goes through the

taking lens, which is mounted on a common panel
with the viewing lens, and is projected on the film.
©1994 Encyclopaedia Britannica, Inc.







screen image

film image

(Top) Before exposure, upright but laterally reversed
image is wisible on top screen. (Bottom) During expo-
sure, with mirrar up and shutter open, an upside down
but laterally correct image is projected on the film.

©1994 Encyclopasdia Britannica, Ine.




The 50 mega-pixel Hasselblad H3DII50.




Talmera princips:

Tiek savietoti 2 atteli;

Pirmais, ko iegust skatoties caur
galveno skatu meklétaja linzu;

Otrais, ko iegust , caur skatu
meklétaja “paliglodzinu” un
prizmu, kas atrodas aiz ta: otrais
attéls tiek “uzlikts”uz pirma, to
nodrosSina “puscaurspidiguma

efekts”
Fokuséejot objektivu, tiek mainits B
prizmas atrasanas lenkis, ka ELX !J:/E —— [¢]
rezultata tiek pamazam savietoti "l L/ AT =g
atteli Z T </<E| @@
Precizi sakritot diviem attéliem, ot
objektivs ir iefokuseéts \

o) -




Focusing ring
{Altors distance

of lens from film)
Firm
Diophrogm —] I

Shutter \. /

Fig. 25.5






1991. Gads — paradas digitalais Nikons cemodana!!!

It was a 1.3 megapixel model and it cost about SUS30,000.



Ist curtain

2nd curtain

Through-The-Lens (TTL)

Pentaprism
{or Mirror)

Filin —

Shutter MAirron
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Sbbbulis ir pacelts, \ﬁeho_t;j;ektiva spogukameras 5
un gaisma krit uz filmu skatumeklétajs /

Mirror Shutter Image Sensor R

Mirror moves
up and shutter
opens



Skatumekletaja okulars Gumijas Svira filmas parvilksanai
apmale acij  (tikai fotoaparatiem

ar manualu sledza
uzvilk3anas mehanismu)

DX sensori

Gredzens —  _«
siksninas '

leversanai
Spol
| filme
Vleta 35 mm uztig

filmas kasetei

Filmas atpakal- Fokalais ’ 35 mm vienobjektiva spogulkameras
attisanas varpsta sledzis aizmugure
Saja atvértaja vienobjektiva spogul-
kamera labi redzams filmas partisanas
mehanisms un fokalais slédzis.
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«FOTOMODES??7??»

(c) gaume.lv



MICRO-Four thirds cameras
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Dizaineru raditie brinumi!

Fotokamerai Paul Smith ir ne tikai retro dizains, moderna krasa un zibspuldze,

kas izskatas ka web—kamera, bet ari labs tehniskais raksturojums. Pieméram,

platlenka objektivs lauj iegut attélus ar 180 gradu apskates lauku un sniedz fotografam
iespéju izveidot satriecosus vizualos efektus, taja skaita fotografijas ar "zivs acs«

(Fish Eye) efektu.



The accessory port at the back panel can be used to attach
additional accessories. It has simple electronic contacts
inside that can be used to attached flash. Following are a
few accessories for Holga D.

Viewfinder

It's made from a single piece of clear plastic

It has embossed markings for the square framing
and horizon line. The overall shape works as a 2:3
framing guide. Every lens has its corresponding
viewfinder

Aperture discs

The aperture of the lens can be changed using dif-
ferent aperture discs with different sizes and shapes
of opening.. The hexagonal opening creates bokeh
like older lenses.

Hot-shoe

The hot-shoe connects via the simple electronic
contacts. It's suitable for connecting any flash but
only the basic features can be used.

Mini-flash

It’s a Holga D specific flash. It's a small light weight
flash that does not need any additional batteries. It
runs on the camera battery

connector and the flash unit. The flexible hinge
makes it possible to direct the flash in any direction

‘ The mini-flash has a flexible hinge between the




Talmera fotoaparats

www.thecamerasite.net
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Panoramas fotoaparats




Specifiskie fotoaparati




OBJEKTIVS

RELATIVAIS ATVERUMS FOKUSA ATTALUMS

8. att. Objektiva galvenie tehniskie rak-
sturojumi atzimeéti uz ta ietveres



Objektivus raksturo pec:

Gaismasspéjas (piem.: 1:1,4

vai 1:3,5) (Liela gaismasspéja atvieglo
atri kustosu objektu uznemsanu!)

gaismasspéja=dabiga atvéeruma diametra
kvadrats/fokusa attaluma kvadrats

Fokusa attaluma (izsaka
centimetros):

Attela lenka (zinot kadra
formatu un fokusa attalumu

var noteikt kada lenki tiek o/

. - R ;Q\\l\
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* Diafragma (Apertura) ir objektiva atvérums, kas
nosaka, cik daudz gaismas pieklust sensoram attela

uznemsanas laika.

* Jo platak atverta diafragma, jo vairak gaisma noklust
uz sensora. Jo ciesak aizvéerta diafragma, jo mazak
gaismas noklust uz sensora.

O0C00006

ff1.4 ff= ff=.0 f,."5 & /8 ff11 f/16

Daude gaismas Maz gaismas
Mags asurma dei]ums Lielzs asurma dzi]lums

Diaﬁ'agmu wErtibas
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* Asuma dzilumu ietekme ne tikai
diafragmas vertiba, bet ari :

 Kameras un objekta savstarpejais
attalums (jo tuvak kamera
atrodas objektam, jo seklaks ir

21. att. Uz diafragmas  fokusa dzilums).

skalas apziméti relativo
atverumu sauceji

* Objektiva fokusa attalums

(jo lielaks ir fokusa attalums, jo
seklaks ir fokusa dzilums).
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ASUMA IESTADISANAS PUNKTS

19. att. Jo lielaks ir objektiva fokusa attalums, jo mazaks asi attélotas telpas dzijums
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Diafragmas lielums ir ari objektivu
kvalitates raditajs.
* Ne visiem objektiviem pieejami
atverumi f/2.8 vai pat vél plataki.
* Objektivi ar platu atverumu ir ari
ieverojami dargaki un del si plata
atveruma tos sauc par gaisiem
objektiviem.

» Letakiem objektiviem platakais
atvérums var but tikai f/5.6, tapéc tos
sauc par tumsiem objektiviem.



* Soli
Lai ienakosas gaismas daudzumu
samazinatu uz pusi, uz pusi ir
jasamazina ari aperturas laukums.

 Darbiba, kad apertura tiek samazinata
uz pusi tiek saukta par aperturas izmera
samazinasanu par vienu pilnu soli (one
full stop reduction).

e Attiecigi, kad aperturas laukums tiek uz
pusi palielinats, st darbiba tiek saukta
par aperturas laukuma palielinasanu
par vienu pilnu soli (one full stop
increment).

o/
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http://www.shutter.lv/index.php




* Diafragmas lielums tiesa
veida ietekme asi attéelotas
telpas dzilumu (asuma
dzilumu).

* Jo vairak atverts objektivs
(mazaks diafragmas
skaitlis), jo mazaks asuma
dzilums.

AJ
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Sledza atrums ir laiks, cik ilgi sensors tiek izgaismots.

Tas ir pavisam vienkarsi uztverams lielums un ari tiek
izteikts sekundés un sekundes dalas.

Atrakie lietojamie slédZa atrumi sakas no 1/2000
sekundes. Tas nozimeé, ka sensors tiek izgaismots tikai
vienu divtukstoso sekundes dalu. Biezak lietojami sledza
atrumi ir 1/1000, 1/500, 1/250, 1/125, 1/60, 1/30 un 1/15
sekundes.

1/15 sekundes ir laiks, kad kameru noturét nekustigu
rokas jau paliek problematiski, tapéc vel ilgakiem sledza
laikiem vajadzétu izmantot stativu. Sie laiki var bt
vairakas sekundes vai pat minutes, ko izmanto nakts
fotografija.

http://www.grinvalds.lv/raksti/18/sledza-atrums



St/RA SLEDZA UN
ARI AUTOKNIPSA
UZVILKSANAL

SINHROKONTAKTS 46D

SLEDZA IEDARBINASANAS]
SVIRA

34. att. Fotoaparata «Moskva-5» centra-
lais sledzis




Fokalais sloksnu sledzis




Centralais sledzis




Elektroniskais sledzis




AIZVERTS ATVERTS

33. att. Tris sloksnidu centrala sledza
darbibas shéma

SPRAUGA

(G

N\

()

N

/o

35. att. Spraugslédza uzbuves shéma
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Fotograféjamais objekts un gaismas avots

Atverta Maksimali aizverta
diafragma i diafragma

Aizvérts centralais sledzis Aizverts fokalais slédzis

Atverts centralais slédzis Atverts fokalais sledzis

Fokala plakne un filma



Sledza un aperturas saistiba
| Shutter Speeds: [N Aperture Settings:

more light more light

1

1/2
1/15
1/30
1/60
1125
1/250
1/500
1/1000

Photography in Malaysia

less light

less light



Objektivs

« Objektivs, ta ir ierice, kas attelu
fokuse uz digitala sensora vai
fotofilmas. Objektivs sastav no
vairakam lecam un ir domats, lai
projecéetu skaidru attelu uz digitalo
sensoru vai foto filmu.

 Objektivs var but iebuvets jau pasa
kamera (kompaktkameras, mobilajos
telefonos) jeb tas var but ari
nonemams un apmainams pret citiem
objektiviem (spogulkameras un cita
veida professionalakas kameras).




LOG

Optiskais centl@

Fokusa attalums ir attalums milimetros no gaismjutiga materiala
(filma/matrica) lidz objektiva optiskajam centram (punktam,
kas tiek uzskatis par attéla projekcijas centru), ja objektivs
safokuséts uz bezgalibu. So attalumu izsaka milimetros.



Fokusa attalums

Fokusa attalums rada cik lielu laukumu mes
varam ievietot viena kadra.

Jo mazaks fokusa attalums, jo lielaku
laukumu varam iekadret.

Kad fokusa attalums paliek ir lielaks, jo
sauraka lenki fotoaparats redz, toties talak
esosie prieksmeti izskatas tuvaki.

So attalumu pieraksta milimetros (mm).



35mm
50mm 100mm
200mm

400mm
800mm

1200mm




different lenses, camers
different Tenses, same position adjusted to keep
carmera position main subject same size

wide—angle
lens=

norral
lens

long—focus
lens

i£11994 Encyclopaedia Britannica, Inc.



35 mm filminai vai digitalajam ekvivalentam par pamat objektivu
uzskata 50 mm objektivu, kas dod 46° redzeslauka lenki - aptuveno
cilveka acs redze lenki.

Viss kas mazaks par so fokusa attalumu objektivam dod plasaku
redzeslauka lenki - 28 mm tas ir 74°, 35 mm - 62°, viss kas garaks
milimetros dod Sauraku redzeslauka lenki 80 mm - 28°;

200mm - 12°.

‘*1%74—)_ S5%— f:=5em —=— r- 7250/‘”

109. att. Objektiva attéla lenkis ir ma_zéks,
ja objektiva fokusa attalums ir lielaks
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ivais atvérums rada, cik reiZu objektiva
alums ir lielaks par ta darbigo atvérumu

14. att. Relat

fokusa att
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35mm

"Zivs acs” objcktivi

Ipasi stiprus pladenka objekti-
vus ar Joti mazu fokusa attalu-
mu (6-8 mm) sauc par "zivs
acs" objektiviem. Ar tiem iegiist
apalus atclus, kas aptver vismaz
180° plasu "telpu”. Daziem ob-
jektiviem lenkiskais redzeslauks
sasniedz pat 220° un tie spéj
“paskatities” aiz fotoaparata.
Iegutie ateéli ir loti izkroploti.

Platlenka objektivi
Platlenka objektivus ar fokusa
attalumu no 18 lidz 35 mm
licto daudz biczak neka "zivs
acs” objektivus. Tiem ir plats
lenkiskais redzeslauks un
asuma dzilums ir liels

ar jebkuru diafragmu.
Nekvalitacivi platlenka
objekdivi var mazlict
izkroplot attéla malas.

FOKUSA ATTALUMS UN LENKISKAIS REDZESLAUKS
Diagramma un zemak redzama no viena skatpunkta
uznemto fotografiju rinda rada, ka, pieaugot objektiva
fokusa attalumam, lenkiskais redzeslauks sadaurinas.

Pamatobjektivi

Vairums 35 mm spogulkameru
ir apgadatas ar pamatobjekri-
viem, kuru fokusa attalums

ir 50 mm. Pamatobjcktivi ir
loti universali un awskiriba

no platlenka vai garfokusa
objcktiviem tie nekroplo
auely, jo "redz” forografcjamo
objektu apméram tapar,

ka to paradis uztvert cilveks.

CEEEEEEEEEEEE——

Garfokusa objektivi
Objcktivu fokusa attdlumam
pagarinoties no 80 lidz

300 mm, to lenkiskais redzes-
lauks strauji samazinas. Ta ka
kadra rtick ietverta tikai maza
dala no ainavas, fotograf¢jamice
objekti klast lod licli. Tapéc
garfokusa objekdivi ir ideali,
lai fotograferu talus objckeus
vai detalizétus tuvplanus.

T 300 mm

1200 mm
400mm 600 mm

Teleobjektivi

Objekrivi ar ipasi liclu fokusa
atcalumu (400-1200 mm) pa-
rasti ir konstruéti ka teleobjek-
tivi. Tie ir smagi, tadé] forogra-
fejot noteiki ir vajadzigs stativs.
Teleobjektiviem maksimalais
objektiva atvérums ir lot mazs,
tapéc tks;xujciia/i_i{ jabac Joti
ilgai pac laba q'gmm‘b)u? G
(ja vien nchad |tiuy It hm\ﬂ)
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121 att. Cik garu ietveri va]adzetu normalajam objektivam,
teleobjektivam un spogula un lécu teleobjektivam, ja
to fokusa attalumi butu vienadi



120. att. Objektiva MTO-500 optiska
sistema b

MIRROR PHOTO LENS M42

OLY432CcLuB.RU

45/300

OLY4 3CLUB.RU

VGR/ZYMMI COLLEGTION

MC PYBMHAP 5,6/500 MAKPO



Profesionalais “Digitalais ziepjutrauks”




Ricoh G700E — fotokamera ekstremalu situaciju cienitajiem

Ricoh G700E var tikt pievienoti Wi-Fi un Bluetooth, ka ar1 svitrkoda nolasitajs.
Bet aizsargata ir ne tikai kamera, bet ari informacija taja.
Gan pati kamera, gan ari atminas karté esosie atteli var tikt aizsargati ar paroli.



Ricoh loti augstas kvalitates fotoaparati ar
mainamiem objektivu blokiem




Zoom
R|ng Shutter

Button

Pannsonio
WC FZ100

C 2100 Control Continuous Slider

Hot Dial  Shooting
Shoe
Macro/ Exposure

Manual Compensation

DISP.  MENU

Access Functions/ Self Change Access Set
Confirm Settings Timer LCD Menu ISO
Display

Viewfinder/

LCD Screen
Viewfinder  Togagle
Focusing _ Sagme=
Open I
Flash

Review Exposure  Self

AE/AF Change
Lock Wheel LCD
Display

Access Quick

Access

Photos CompensationTimer Menu/ Menu Functions

Pop Up
Flash Button

Confirm
Setting

Hot Shoe

Control
Dial

On/Off
Button




Objektivus var iedalit divas galvenajas kategorijas: fiksétie
un talummainamie (zoom) objektivi.

 Pamatobjektiva redzeslauks ir
tads pats ka cilveka acij, tapéec
attelota telpa bustuva mums
pierastajai.

* Platlenka objektiviem raksturiga
iespéja no neliela attaluma
fotografét lielus objektus, ja
nevar atkapties pietiekama
attaluma, ta ir iespéja tomer
nofotografét visu intereséjoso
sizetu kopuma.

* Teleobjektivus izmanto, lai no
liela attaluma nofotografetu
nelielus objektus.




ZOOM-OBJEKTIVI

Objektivus ar mainamu fokusa
attalumu sauc par
varioobjektiviem vai zumiem.

Paslaik lielaka dala fotokameru
tiek komplektéeta tiesi ar
zumobjektiviem.

ey e .
e [—"1
NSNKKOR To-300 735866 E~

Janem veéra, ka zumobijektivs ir
kompromisu rezultats un labu
attelu projice tikai ar noteiktu
fokusa attalumu, paréja
parametru diapazona attéla
kvalitate samazinas.




«Profesionalie zoomi»

* Profesionalie zimobjektivi
parasti ar lielaku fokusa
attaluma mainas diapazonu
netiek razoti.

* Loti augstas kvalitates
attelu iegusanai vel
joprojam izmanto
objektivus ar fiksetu fokusa
attalumu.

* Visos kvalitates testos
augstakais novertejums ir
fikseta fokusa attaluma
objektiviem.




© Juza - www.juzaphoto.com

230 + 108 (S0ea)

OPTICAL STABILIZER

SIGMA
50-500 -83AP0 DG KM

SIGMA DG
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Objektivs ar loti lielu gaismas spéju

13. att. So divu objektivu gaismasspéja ir
vienada




* Jo lielaks diafragmas

skaitlis,

jo mazak gaismas plust
caur objektivu.
Gaismas daudzums

atkarigs no atveres
laukuma..




Jo isaks fokusa attalums, jo lielaks lenkiskais redzeslauks, jo plasaku telpu no viena un
ta pasa uznemsanas punkta objektivs spéj attelot!

ZIVS acs»

Peleng 8mm /3.5 Lens



Nobides
regulators

NOB]DAMS OBJEKTIVS Diafragmas

iestadisanas

Nobidamos objektivus (tos déve
gredzens

ari par perspektivas kontroles ob-

jektiviem) var nobidit attieciba

pret kadra centru. Ar sadu objek-

tivu celtnes augsdalu var ietilpinat

e f‘ll o Ph Objektiva
rd, nesagazot fotoaparatu slipi bajonete

un neizkroplojot perspektivu.

Fotoaparatu ar nobidamu objek-

tivu var atstat paralélu celtnei un

augsup pabidit vienigi objektivu, 28 mm nobidams objektN® » - :
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Diafragmas maina (70 mm objektivam asums ir iestadits uz 10 m)
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lestadita attaluma maina (70 mm objektivam ar diafragmu 8) ‘ (
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Fokusa attaluma maina (diafragma ir 8, bet attalums iestadits uz 10 m)
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http://www.mir.com.my/rb/photography/fototech/apershutter/shutter.htm
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CROP faktors

,Crop faktors” - koeficients ar kuru jareizina «mazajai» matricai
paredzetas optikas uzraditais fokusa attalums mm, lai iegutu to
vertibu, kas atbilst 35 mm filminas ekvivalentam

Piemers:

18-55 mm crop stikl uz crop matricas bus
~vienads ar 29-88 mm FF objektivu

Focal -
Plane _ =~

'y

Cropped Cropped ™~ === === _ Cropped
Sensor Field of View ___~ . Angle of View Field of View
35mm L - "’ 5 e
Sensor i e

-« >

Focal length






Termins «ISO»

ISO ir termins ar ko apzimeé digitala sensora vai fotofilmas
jutibu pret gaismu.

Jo lielaka jutiba, jo mazak gaismas nepieciesams, lai dabutu
perfekti eksponétu foto.

Tas ir ipasi svarigi tad, kad gaismas apstakli ir loti slikti un
mums bilditi vajag iegut. Tad atliek tikai paaugstinat
augstaku ISO un fotografet talak.

Tacu:

Jo augstaka jutiba, jo vairak digitalo
troksnu vai sudraba graudinu paradas
musu fotografijas!




Termini «Pikselis — izSkirtspéja»,
«izmers — SIZE»

Pikselis ir termins, ko lieto aprakstot digitala fotoattéela izsSkirtspéju,
digitalas kameras sensoru elementus un dazadu digitalo displeju
elementus.

Fotografiem interesé tikai tas cik daudz pikselu ir iegutai bildei. Jo
vairak megapikselu, jo protams, attéls lielaks un vairak detalizetaks.

Jo vairak megapikselu, jo lielakas bildes var izdrukat nezaudejot
kvalitati.
Vislabak ir ieregulét aparata visaugstakas kvalitates bildes rezimu

Size ir tas parametrs kurs rada cik daudz vietas uz cieta diska/atminas
karte Si bilde aiznem un tam nav nekada sakara ar pasas bildes
izSkirtspéju.

Biezi cilveki jauc bildes SIZE ar izSkirtspéju!!!

Piemeéeram: Aplukojot bildi var redzét , ka bildes izSkirtspéja ir 3504 x
2336. Pirmais skaitlis ir platums, bet otrais augstums. Sareizinot Sos
skaitlus iegust (3504 x 2336 = 8,185,344)



Cik mums megapikseli ir vajadzigi?

* Internetam («DRAUGIEM») pietiek - 3
megapikselu kameru,

e Laiizprintetu kvalitativu A3, to var meginat
darit ar bmpx kameru un vairak,

* Nopietni fotografi — vairak par 8-16mpx



Vistuvak! - Biologijas , Geografijas un
zemeszinatnu
fakultatem atrodas, «SIA Baltijas Foto Serviss» kur

taisa gan kvalitativas bildes, var pasutit un nopirkt

fotoaparaturu un fotoaksesuarus.
Te ir ari interneta fotoveikals

http://www.pasuti.lv
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