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What Is a camera and how does it work?

A camera is a device thaaptures light and converts it intan image or videoecording Theprimarytask of
acamera is td'capture" a scenethroughalens and record iviaa sensor or film
Basic principleof operation:
1.Ambientlight entersthroughthe lens.
2.The lens focuses the light raystorthe sensor(or film tape in analog cameras).
3.The sensofCCD or CMOS) converts light signals into electrical signals.
4 Electrical signals are procesdgdtheimage processar
5.The recorihgis stored on anemory card(or external device).
6.Result:a digital image or videoecording

Inside the Digital Camera
How does it detect light?

Infrared
Lens

IR o— Fitter
R

E§> f:‘ 0 "@Qlor Filters
(D Lens , :

@ Reflex Mirror
@ Shutter

@ Image Sensor
(5) Focusing Screen

Condenser Lens .
® Note: Glass in camera

@ Pentaprism - lens blocks most UV
Eyepiece / Viewfinder from reaching sensor

Sensor
(with IR &
color filter)
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Camera_types

ENG viewfinder

Viewfinder
eyepiece

Shotgun microphone

A ENG (Electronic News Gathering) cameras
A Usedfor live streaming andyuick field recording
A Lightweight and portable, battergowered, with a buikin record  rouzeon
A Example: TV reporters. —

Power switch

Focus control Manual zoom White/black balance

B
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Camera _types

A Studio cameras are professional camettasignedor recording in television studios. They are used for live
shows, news, talk shows and other productions where high image quality and stability are required

Tally light Zoom lens

Studio viewfinder

Adigh image stability and quality control.

ACan be equipped with a CCU (Camera Control Unit)
Aodular design i allows replacement of lenses, viewfinders and othel Focm conens
ASuitable for multi-camera productions. S

Zoom control
g release plate

Tripod or pan head
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Eaquipment - Studio cameras

Studio cameras are large professional units mounted on special pneumatic or hydraulic pedestals with
wheels for smooth movement. They are equipped with koglality zoom lenses and viewfinders (monitors)
for framing. Typically,(d cameras are used in a studio, depending on the size and format of the program
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Equipment - Studio cameras

The camera connects to the CCU/RCU via a+tnié cable. Todaytiax or optical cables are more
commonly used (previously multicore), which transmit everything through a single connection using
multiplexing.

RM-HP250AU HD SDI

Kabal kamere
(do 100m)

= S = i —Ei::?..'.:
£ m'"i RM-LP55 (S8
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Cameratypes

A EFP (Electronic Field Production) cameras
A Larger production cameras oftening cables to connect to theontrol room
A Usedfor sports events, shows, concert broadcasts.
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Camera types

A Cinematic /film cameras
A Use a large sensointerchangeabldenses, and advanced image control.
A Providea "cinematiclook" (shallow depth of field, high resolution).

ARRI ALEXA LF

ARRI ALEXA SXT

Ranger Body
RED MONSTRO (sensor)

ARRI ALEXA Mini

Sony Venice

.

Panasonic VariCam (3 Models)

Canon C700FF with Codex

DSMC2
Body
Shown

RED HELIUM (sensor

Ranger
Body
Shown

RED GEMINI (sensor)

Panasonic EVA-1

s

Blackmagic URSA Mini Pro G2

€

35mm Film

Sony FS7 I

Canon EOS C300 Mark Il
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Camera types

A PTZ (PanTilt -Zoom) cameras
A Remotely controlled camerampable of moving in multiple directions.
A Usedin studios, video conferences and surveillance.
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Camera tvypes

A Automatic and Al Tracking cameras
A Cameras with artificial intelligence that automatically follow a person in the frame.
A They use face recognition and tracking algorithms.
A Popular in education, conferences, sports analysis.
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Remote Control

A Software control dPTZsoftware for adjusting angle and zoom.
A Hardware controllers 8Joystick and camera control panels.
A Wireless control 8Wi-Fi or NDI camera control from remote locations.
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Camera Parts

A Camera Body
A Lens
A Image sensor
A Image Processor
A Viewfinder
A Monitor
A Controls and buttons
A Memory card slot
A Battery and battery cradle
A Connetors




Chte
Camera Parts

Monitor

View finder
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The OneRiver Media ENG Cinema Camera

EVF or LCD Panel
Pick your poison using \
HD-SDI output

ENG HD Lens
16-300mm zoom (FF equiv.), electronic rocker control,
parfocal focus, geared rings, step-less aperture,

macro, back focus, stationary front element.

2-channel Audio Pre-amp

XLR 1/O, 48/12-volt phantom power,
meters, EQ, limiters, monitoring, digital out.
Pictured: Sound Devices Mix Pre-D

V-Mount Battery Plate
2 battery mounts + regulated DC taps

Pictured: Movcam

V-mount Battery
3-8 hours of life

Quick release, integrated
I5mm rods at both ends.
Pictured:Tilta

Pivot (and slide) mount for touchscreen access.

-

eperivermedia * Photo: Marco Solorio

Pictured: Fujinon 17x7.6 HD

Base plm_\s'-_'-‘-;\' mi Lens jen support
- g Lens controller
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lmage _Sensor

A The sensor converts light into electrical signals.

ASensor types:
A CCD (Charge-Coupled Device) i better image quality, but more expensive.
A CMOS (Complementary Metal-Oxide Semiconductor) i faster image processing
and lower power consumption.

CCD  photon to electron ~ CMOS @ R0vANTAGES OF CMos 0VER CoD D
g conversion \ ;
| / (B @L IE’L [EL @L a ’ ngher”\ ( Shorter i | worse ‘ ‘ No [ High 1 ™ Easy \\‘
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| ens

Mirects light onto the sensor and determines the image
appearance.

A ens types:
A Prime lenseg; fixed focal length (better image quality).
A Zoom lenseg, variable focal length.
A Macro lenseg; for extreme closeup shots.
A Telephoto lenseg for distant subjects.

Light | 28I|l'll1'l
liainTiee
: { \ Sensor
\

\ Point Of

Convergence
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-400mm

- 300mm
- 200mm

- 135mm |

- 105mm

- 80mm

- 50mm
- 35mm
- 28mm

- 24mm
- 21mm

106 - 14mm
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Viewifinder & LCD Screen

KOptical viewfinder (OVF)d8used in DSLR cameras.

Alectronic viewfinder (EVF)dusesa screen to display the image in
real time.

AThe LCD screen enables livepreview and menu navigation.
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Battery and power suppl

ACameras use high-capacity lithium -ion batteries .
Mrofessional cameras can useV-Mount or Gold -Mount batteries .
Anlternative power sources AC adapters and external powered grips
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Connectors

ASDI and HDMI8 video outputs.

AR and 3.5mm &§audio inputs.

AJSBC or Thunderbolt &for data transfer.
ANDI or Ethernet &network control and image
transfer.

E the European Union
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Basic lens characteristics

A The lens is a key part of the camera because it
determines how light enters and forms an image on : 2
the sensor. The quality of the lens, its optical
characteristics, and adjustment capabilities have a
major impact on the recording quality 2

A Main lens parameters:

A Focal length; measuredn millimetres(mm) and
determines the angle of view. &0 |
A Aperture (Estop) ¢ controlsthe amount of light 3 il By B e |
entering the lens.
A Depth of field¢ depends on the aperture and focal
length.
A Aberrations and distortions; optical errors that affect
image quality. 4

L ULTRASONIC
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Lens types by focal length

A Wide-Angle Lenses
A Focal LengthBelow 35mm
A Wide field of view, greater depth of field.
A Used for landscapes, architecture, and shotsght spaces.
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Lens types by focal length

A Standard Lenses
A Focal Length835mm¢ 50mm
A Natural perspective, used in feature films and interviews.
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Lens types by focal length

A Telephoto Lenses
A Focal LengthAbove 70mm
A Reduces the field of view, isolates the subject from the background.
A Used for sports, portraits and documentaries.




Cvne:
Lens types by focal length

A Macro Lenses
A Specializing imery close shotsind small details.
A Used in scientific, advertising and artistic recordings.
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Prime vs Zoom lenses

Arime lenses &fixed focal length, better sharpness and light transmittance.
Aoom lenses dvariable focal length, more flexible in different  shooting situations.
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Special lenses

A Fisheye lens dextremely wide viewing angle (180 A)used for artistic and sports shots.
A Tilt -Shift lens &corrects perspective, used in architectural photography.
A Anamorphic lens dused in cinema for a cinematic look (widescreen format).
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Optical characteristics and aberrations

A The most common optical problems with lenses:
A Chromatic aberratiorg colored outlines on th@bjectedges.

A Vignettingg darkening theémagecorners.
A Barrel and cushion distortiorm straight line deformation.

Optical Vignetting

Legend
O\ —— Optical Axis
. == Peripheral Light Rays
Central Light Rays
El
.

(positive displacement)

y ~

pincushion distortion

barrel distortion

y (negative displacement)

L

i I
\W,

uncorrected




QWB@@E

Optical characteristics and

aberrations
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Objective Appendices

Ailters (ND, UV, polarization).
Aens hood &prevents reflections and flare.

5 Stops Adjustable ND Filter

With ND2 Filter With ND4 Filter With ND16 Filter With ND32 Filter

UV Filter CPL Filter ND Filter

¥ e % X X =
without UV filter without CPL filter without ND filter
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Technical Aspects

A Resolution and record formats
A The most common resolutions in video production:
A HD (1280x720) used in television shows and online video content.
A Full HD (1920x108@)standard in professional productions.
A 4K (3840x2160 used in movies, commercials and higind production.
A 8K (7680x4320) top image quality, used in advanced productions.
A Codecs:
A H.264 | H.26%; efficient compression, used for online streaming.
A ProRed DNxHD professional formats witlminimalquality loss.
A Raw videoc uncompressedensordata, allows maximum control over image processing.
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Frame Rate

The frame rate determines how motion appears on screen.
The most common frame rate values:
24fpscdza SR AY Y20OAS&a F2NJ I aOAYSYFOAO
30fpsc standard for television and news.
60fps¢ used for sports and action scenes.
120+ fps¢ slow motion effects.

f221¢



