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What is a camera and how does it work?
A camera is a device that captures light and converts it into an image or videorecording. The primarytask of 
a camera is to "capture" a scene through a lens and record it viaa sensor or film.
Basic principleof operation:

1.Ambient light entersthroughthe lens.
2.The lens focuses the light rays onto the sensor(or film tape in analog cameras).
3.The sensor(CCD or CMOS) converts light signals into electrical signals.
4.Electrical signals are processed by theimage processor.
5.The recording is stored on a memory card(or external device).
6.Result:a digital image or videorecording.



Camera types
Å ENG (Electronic News Gathering) cameras

Å Used for live streaming and quick field recording.
Å Lightweight and portable, battery-powered, with a built-in recorder.
Å Example: TV reporters.



Camera types
Å Studio cameras are professional cameras designedfor recording in television studios. They are used for live 

shows, news, talk shows and other productions where high image quality and stability are required

ÅHigh image stability and quality control.

ÅCan be equipped with a CCU (Camera Control Unit)

ÅModular design ïallows replacement of lenses, viewfinders and other parts.

ÅSuitable for multi-camera productions.



Equipment - Studio cameras

Studio cameras are large professional units mounted on special pneumatic or hydraulic pedestals with 
wheels for smooth movement. They are equipped with high-quality zoom lenses and viewfinders (monitors) 
for framing. Typically, 3ς5 cameras are used in a studio, depending on the size and format of the program



Equipment - Studio cameras

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



Camera types________

Å EFP (Electronic Field Production) cameras
Å Larger production cameras often usingcables to connect to the control room.
Å Used for sports events, shows, concert broadcasts.



Camera types____________________
Å Cinematic /film cameras
Å Use a large sensor, interchangeablelenses, and advanced image control.
Å Provide a "cinematiclook" (shallow depth of field, high resolution).



Camera types____________________
Å PTZ (Pan-Tilt -Zoom) cameras
Å Remotely controlled cameras capable of moving in multiple directions.
Å Used in studios, video conferences and surveillance.



Camera types ___________________
Å Automatic and AI Tracking cameras
Å Cameras with artificial intelligence that automatically follow a person in the frame. 
Å They use face recognition and tracking algorithms. 
Å Popular in education, conferences, sports analysis.



Remote Control
Å Software control ðPTZ software for adjusting angle and zoom.

Å Hardware controllers ðJoystick and camera control panels. 

Å Wireless control ðWi-Fi or NDI camera control from remote locations.



Camera Parts_______________________

ÅCamera Body
ÅLens 
ÅImage sensor
ÅImage Processor
ÅViewfinder
ÅMonitor
ÅControls and buttons
ÅMemory card slot
ÅBattery and battery cradle
ÅConnectors



Camera Parts



Image Sensor __________
Å The sensor converts light into electrical signals.

ÅSensor types:

Å CCD (Charge-Coupled Device) ïbetter image quality, but more expensive.

Å CMOS (Complementary Metal-Oxide Semiconductor)ïfaster image processing 

and lower power consumption.



Lens

ÅDirects light onto the sensor and determines the image 

appearance.

ÅLens types:
Å Prime lensesςfixed focal length (better image quality).
Å Zoom lensesςvariable focal length.
Å Macro lensesςfor extreme close-up shots.
Å Telephoto lensesςfor distant subjects.



Viewfinder & LCD Screen________
ÅOptical viewfinder (OVF) ðused in DSLR cameras.

ÅElectronic viewfinder (EVF) ðuses a screen to display the image in 

real time.

ÅThe LCD screen enables live preview and menu navigation.



Battery and power supply____________
ÅCameras use high-capacity lithium -ion batteries .

ÅProfessional cameras can use V-Mount or Gold -Mount batteries .

ÅAlternative power sources: AC adapters and external powered grips .



Connectors___________
ÅSDI and HDMIðvideo outputs.

ÅXLR and 3.5mm ðaudio inputs.

ÅUSB-C or Thunderbolt ðfor data transfer.

ÅNDI or Ethernet ðnetwork control and image 

transfer.



Basic lens characteristics
Å The lens is a key part of the camera because it 

determines how light enters and forms an image on 

the sensor. The quality of the lens, its optical 

characteristics, and adjustment capabilities have a 

major impact on the recording quality

Å Main lens parameters:
Å Focal lengthςmeasured in millimetres(mm) and 

determines the angle of view.
Å Aperture (f-stop)ςcontrolsthe amount of light 

entering the lens.
Å Depth of fieldςdepends on the aperture and focal 

length.
Å Aberrations and distortionsςoptical errors that affect 

image quality.



Lens types by focal length ____

Å Wide-Angle Lenses
Å Focal Length: Below 35mm
ÅWide field of view, greater depth of field.
Å Used for landscapes, architecture, and shots in tight spaces.



Lens types by focal length ____

Å Standard Lenses
Å Focal Length: 35mm ς50mm
Å Natural perspective, used in feature films and interviews.



Lens types by focal length ____

Å Telephoto Lenses
Å Focal Length: Above 70mm
Å Reduces the field of view, isolates the subject from the background.
Å Used for sports, portraits and documentaries.



Lens types by focal length ____

Å Macro Lenses
Å Specializing in very close shotsand small details.
Å Used in scientific, advertising and artistic recordings.



Prime vs Zoom lenses_______________

ÅPrime lenses ðfixed focal length, better sharpness and light transmittance.

ÅZoom lenses ðvariable focal length, more flexible in different shooting situations.



Special lenses________________

Å Fisheye lens ðextremely wide viewing angle (180 Á)used for artistic and sports shots.

Å Tilt -Shift lens ðcorrects perspective, used in architectural photography.

Å Anamorphic lens ðused in cinema for a cinematic look (widescreen format).



Optical characteristics and aberrations_
Å The most common optical problems with lenses:

Å Chromatic aberrationςcolored outlines on theobjectedges.
Å Vignettingςdarkening theimagecorners.
Å Barrel and cushion distortionςstraight line deformation.



Optical characteristics and 

aberrations_______



Objective Appendices _____________

ÅFilters (ND, UV, polarization).

ÅLens hood ðprevents reflections and flare.



Technical Aspects

Å Resolution and record formats

Å The most common resolutions in video production:
Å HD (1280x720)ςused in television shows and online video content.
Å Full HD (1920x1080)ςstandard in professional productions.
Å 4K (3840x2160)ςused in movies, commercials and high-endproduction.
Å 8K (7680x4320)ςtop image quality, used in advanced productions.

Å Codecs:
Å H.264 / H.265ςefficient compression, used for online streaming.
Å ProRes/ DNxHDςprofessional formats with minimalquality loss.
Å Raw videoςuncompressed sensor data, allows maximum control over image processing.



Frame Rate
The frame rate determines how motion appears on screen.

The most common frame rate values:
24fpsςǳǎŜŘ ƛƴ ƳƻǾƛŜǎ ŦƻǊ ŀ άŎƛƴŜƳŀǘƛŎ ƭƻƻƪέΦ
30fpsςstandard for television and news.
60fpsςused for sports and action scenes.
120+ fpsςslow motion effects.


