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Technical documentation

AThe primary tool for technical expression and communication.
Alt includes

1.Project brief

2.Conceptual design

3.Preliminary project

4.Malin project

5.Detailed execution project

6.Maintenance documentation

/.Blll of quantities and cost estimate
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Project brief and preliminary project

Alt defines the project objectives and provides technical, economic, legal, and time
frameworks.
Alt includes
¢ Information about the investor and the facility,
¢ Project goals and purpose,
¢ Technical requirements and regulations,
¢ Planned timeline and budget.
Preliminary project
Alt elaborates the conceptual design in detail.
AServes as a basis for preparing the investment report and the main project.
Ancludes a technical description, technical solution, environmental protection
measures, and graphic documentation.
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Main project and execution (detailed) project

Main project
ADetailed technical elaboration of the system.
MBasis for the preparation of execution documentation and tenders.
Ancludes technical, legal, and administrative documentation.
Main executionproject
ASpecifies the exact types of equipment and materials:
¢ length and type of cables,
¢ method of installation and connection,
¢ placement and fastening of equipment.
Adapted to the skill level of the personnel using the system.
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Bill of guantities , cost estimate and standards

Bill of quantities and cost estimate
AShows the costs of equipment, materials, software, and labor.

Ancludes tables with quantities, unit prices, and total prices.

Standardgs
Ainternational:IEC, 1ISO, CENELEC
ANational DIN, VDE, BS, NF, G@SactuallyEN
AExamples
¢ EMC (Electromagnetic Compatibility) (radio interference),
¢ Ex (explosion protection),
¢ CE (EU standasy
¢ 1ISO 9001 (quality).
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How the TV should look like ?
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A Studio, control room (video and audio), editing, machine room, editorial office, wardrobe, makeup
room, storage rooms, offair room, props/set storage & workshops.

A The studio is connected to the control room (ideally also visually, through a window) for
communication, and access to the studio and auxiliary spaces must allow unobstructed movement of
equipment and personnel
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TV studio

AThe main production unit of any TV system.

AThe studio size (area and height) is planned
the type of program (small <100 m2, medium <400 m?
large 40@1000 m2)¢ or multiple studios. i

AHeight £8 m for the lighting grid.
AFlat, solid, quiet floor.

ASound insulation from external noise.
AEcho control.

AQuiet HVAC and electrical circuits.
APositioning and access to rooms
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TV studio scenoqgraph

AScenography represents the visual framework of the Pl
programc¢ a set of decorations, backdrops, furniture, anoleas
props that define the appearance of the scenes.
At creates the atmosphere and identity of the program,
integrated with lighting and graphics
AFixed elements:
A Backdrops, wall panels, floors, and permanent
structures
AMovableelements:
A Sets that can be moved and changed according
0KS LINR23INIYQa YySSRa 4
ATehrical components
A Integrated LED lights, video walls, green screen
backdrops. ,
A Mechanisms for quickly changing scenography £
elements
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Off room

A The off-studio is a small voice booth designed for recording
high-quality spoken audio (e.g., narrations or
announcements) delivered by a presenter outside the main
studio. Such recorded commentary is later added over
specific video material in the control room or during editing.

A Condenser microphone, pop filter
A Direct connection to the editing suite
A Monitoring
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The machine room

all external equipment that does not need to be located directly in the
control room.

Key equipment
AVideo matrix/routermultiview processors
Avideo servers (ingest/replay/archive), playout servers
AEncoders/transcoders, IRD receivers, modulators, etc.
ANetwork switches/routers
AJPS and power distribution (dual feed, A/B

Infrastructure and layout:
ARack cabinets arranged in a hot/cold aisle configuration; raised
floor/cable trays
ASDI/fiber/XLR), clearly labeled with route documentation
AGrounding and galvanic isolation to reduce interference/hum
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TV editing

ARoom for nodinear video editing
AContains a computer workstation with specialized software

AMulti-monitor setup:

A Reference video monitor

A Two work monitors for timeline and preview
AStudio speakers and headphones for audio monitoring
Mirect connection to the central server and control room
Adighthroughput network (10GbE or higher) for video file transfer
AThe room must be quiet, agonditioned, and acoustically optimized
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Audio editing

wRoom for shaping and finalizing the audio of programs and segments

wone balancing, noise removal, addition of effects and mesnXx
wEquipped with digital audio workstations (DAWS)
cMultichannel monitoring (stereo, 5.1, 7.1) for surround mixing
oReferenceguality studio speakers and professional headphones
cMixer or control surface for precise channel management
wAcoustically treated room absorbers, diffusers, soundproofing from external noise

«Connected to the central server and video editing suite for awrdieo synchronization
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Cnenes
Video control room

wCentral place for controlling video and the flow of a program

E the European Union

oDirect connection to the studio and machine room

owControl of all video sources and graphics
ouEnables live operation and program recording

oMaking creative and technical decisions in real time

wDirector¢ leads the program flow and coordinates the team
wTechnical directog operates the video mixer i ijil' e,

wGraphics operatog inserts captions and visual elements

wPlayoutoperater¢ manages video servers and materials
wAssistant directog monitors the program plan and coordination

wCommunication between team members via intercom
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Video control room

AWall with monitors (multiview or et wasnoo  wxowr | e
classic)

AVideo mixer (switcher) in the center of ma
the workstation

ACG and playout stations on the sides

Antercom and control panels in front of
each team member

Kuiet, air-conditioned, and acoustically
optimized space

ARemote control of cameras, lighting,
etc.

ASignaling systems for the active source
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Audio control room

AControl center for managing and
processing audio during production and
broadcasting

AEnsures clean, balanced, and high-
guality sound for the TV program

AClose coordination with the video _ . g
control room and the studio during filming =k e [:P ?f";.'
and live broadcasts

AResponsible for mixing all audio
sources: microphones, music, effects,
voice-over

ADifferent types of input and output levels
(line and microphone)
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Audio control room-eguipment

A Digital audio mixer with multiple channels (32, 64, or more)
A Processing modules for EQ, compression, and limiters

A Audio interfaces for connection to servers and the network

A Multichannel speakers for surround monitoring (5.1, 7.1)

A Reference headphones for precise control

A Connected servers for recording and archiving

A VU and peak meters for accurate signal level measurement
A Phase and balance control

A IFB return signal monitoring for presenters

A Visual sound level indicators

A Remote control
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Broadcast control

AReal-time monitoring of all incoming and
outgoing TV signals

AManagement of playout systems for
automated content broadcasting

AQuality control of picture and sound (color
bars, audio meters, waveform monitors)
ASwitching to backup sources in case of
failure or interruption

MAvanagement of commercial blocks and the
program schedule

AMaintaining legal and technical
broadcasting standards
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Broadcast control

Main equipment::
AVideo router/matrix for signal routing

APlayout servers for broadcasting TV content 'd | |
AMultiview systems ""'ﬁ;. ;
AWaveform monitors and vectorscopes for ﬁ.'.‘!:."" -

picture quality control

AAudio monitoring systems for supervising
sound levels and quality

AAutomated control software for broadcast
scheduling

AUPS systems and backup power for
continuous operation

ARedundant systems and automatic failover
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Broadcast control
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Example of large-scale implementation
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Editorial and support areas

AA place where journalists, editors, and producers work on gathering, verifying, and processing
iInformation

AWriting and editing news, scripts, and announcements

AReviewing and selecting video material received from the field or other sources
ACommunication with reporters via intercom, IFB systems, and online platforms
AOrganizing show planning and live remote contributions _

AFast content preparation for breaking news situations — _ . ‘@gj&f\ —-EL,
AOften divided into zones o
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Graphics department

ACentral place for creating and processing graphics for TV programs

AUsed for producing subtitles, animations, logos, visual effects, and infographics

ADirectly connected to the control room and newsroom for rapid live graphics insertion

ACreation of TV identity and branding

APreparation of graphics for news programs, weather forecasts, sports, and entertainment shows
AWork on special effects for live shows and post-production
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Media archive

Description and role:

A Central place for storing and organizing raw and finished TV material
A Provides quick access to video, audio, and graphic files

A Key for rebroadcasts, legal records, and ltergn content preservation
A Old archive

Functions:

A Cataloging and indexing recordings with metadata (date, author, program)
A Secure storage of original material and finished broadcasts

A Access control and backup systems

Equipment:

A NAS/SAN storage systems for storing video files
A Highspeed servers with redundant power supplies
A System for automatic indexing and searching

A Backup units (LTO tapes, cloud backup)
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Support areas

A Wardrobe:
A Organized storage of clothes and costumes for shows and series
A Space for ironing and preparing wardrobe before filming
A Inventory tracking and management
A Costumes:
A Separate area for special costumes and stage clothing
A Dry cleaning and maintenance
A Props room:
A Storage of stage props and equipment
A Organized according to shows or projects
A Easily accessible to set design and production staff
A Makeup room:
A Preparation of makeup and hairstyles for-oamera appearances, usually located near the TV studi
A Professional lighting and mirrors
A Hygiene standards and tool disinfection
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Equipment 0 Studio cameras

A Designed for use in controlled studio conditions

Almage stability and high-quality sensors

ALarge lenses for various shooting angles
AConnection via cables directly to the control room
ABuilt-in tally and intercom systems
APedestal/tripod/crane/slider

ACCU and RCU units

AServo zoom/focus
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Eaquipment - ENGcameras

A Portable cameras for field work

A Used for news and live events

A Compact and lightweight, with battery power

A Wireless video transmission to the control room via lii
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Equipment - PTZcameras

A Automatic movement: horizontal (Pan), vertical (Tilt), and zoom (Zoom)

A Controlled via software or console

A Often used in small studios and broadcasts where no physical camera operator is present
A Capability for integration into IP networks

A Transmission via NDI, SDI, USB, LAN

A Al features
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Cnenes
Eguipment- PTZcameras

A Remote control of camera
movement and framing

A Precise positioning through
software presets

A Current trend
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Specilal cameras and additional equipment

Specialized cameras such as GoPro and DSLR/mirrorless: for creative shots and series
Tripods and stands with fluid heads
Teleprompters

Tally lights

Lenses with various focal lengths

Wireless microphones and intercom systernr

Too Too o o o o
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Equipment dVideo mixer

A Central device in the video control room, allowing switching between multiple video sources (camera
graphics, video servers)

A Used for live shows, broadcasts, and complex studio productions

A Integrated with CG graphics, tally, and intercom systems

A Remote control or separate modules

Key points:

Switchingc selecting the video source
Transition effectscut, mix, wipe
M/E busesfor complex productions | ..
Chroma keyfor green screen | EEEEEEEEEE ©
Keyl/fill channelsfor titles and graphics
Multichannel preview through thenultiview sys

RAMD
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Equipment 0 Video mixer

A Number of inputs:
A Studio models: 82 inputs
A Professional models: 8228+ inputs
A Types of inputs:
A SDI (HESDI, 3G8DI, 12685DI)
A HDMI for smaller setups
A IP/NDI protocols for HBased production
A Analog signals (rarely, via converters)
A Supported resolutions:
A SD (Standard Definition)
A HD (720p, 1080i/p)
A UHD/4K and 8K in modern mixers
A Synchronization:
A Genlock for aligning all video sources

A Frame synchronizer for unsynchronized sources
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uipment o Video mixer
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Eguipment 0 Audio mixer _

ST S D S S

Allows mixing, processing, and balancing
audio in real time

Reception and adjustment of various signal
types, phase and frequency correction
Integrated with the video control room and
IFB systems

Software integration and automation
Real-time audio monitoring through reference
monitors

Management of dedicated audio outputs for
different channels
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Equipment 0 Audio mixer

A Number of inputs:
A Small audio mixers: 8i 16 channels
A Professional mixers: 32i 128+ channels
A Types of inputs:
A Microphone (XLR) for studio and wireless microphones > behringer
A Line (TRS, XLR) 0.775 V, 600 g impedance
A Digital AES/EBU or Dante/AVB/IP protocols
A Aux and monitoring e e g
A Additional features: s g
A Phantom power, aux sends, groups, etc.
A Gain control and signal limiters, effects, presets, etc.
A Software control
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Equipment 0 Audio mixer



