
Fundamentals  of  Digital  Television 

Transmission

Introduction

Digital television (DTV) has revolutionized the way we 

consume video content. With its superior picture and 

sound  quality,  DTV  has  become  the  standard  for 

broadcasting  and  home  entertainment.  This  book 

provides  a  comprehensive  introduction  to  the 

fundamentals of digital television transmission.

From the basics of digital video and audio compression 

to the latest modulation techniques and multiple access 

technologies, this book covers all the essential concepts 

and technologies used in DTV systems. It also explores 

the  different  types  of  DTV receivers  and services,  as 

well as the emerging trends and challenges in digital 

television.
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Whether  you  are  a  student,  a  professional  in  the 

broadcasting  or  telecommunications  industry,  or 

simply  a  curious  reader  interested  in  learning  more 

about  digital  television,  this  book  has  something  for 

you. With clear explanations, illustrative diagrams, and 

real-world  examples,  this  book  will  help  you 

understand the inner workings of digital television and 

appreciate its many benefits.

In this book, you will learn about:

 The fundamental concepts of digital television

 The  different  types  of  digital  video  and  audio 

compression

 The various modulation techniques used in DTV 

systems

 The multiple access techniques used to share the 

transmission medium

 The different types of DTV transmission systems

 The different types of DTV receivers

 The different types of DTV services

2



 The  emerging  trends  and  challenges  in  digital 

television

By  the  end  of  this  book,  you  will  have  a  solid 

understanding of the principles and technologies that 

underpin  digital  television.  You  will  also  be  able  to 

appreciate  the  many  benefits  of  DTV  and  how  it  is 

changing the way we watch television.
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Book Description

Digital television (DTV) has revolutionized the way we 

consume video content. With its superior picture and 

sound  quality,  DTV  has  become  the  standard  for 

broadcasting  and  home  entertainment.  This 

comprehensive  guide  provides  a  thorough 

understanding of the fundamentals of digital television 

transmission,  covering  all  the  essential  concepts  and 

technologies used in DTV systems.

Starting  with  the  basics  of  digital  video  and  audio 

compression,  the  book  delves  into  the  various 

modulation  techniques  and  multiple  access 

technologies used to transmit digital television signals. 

It also explores the different types of DTV transmission 

systems, including terrestrial, satellite, cable, and IPTV.

The  book  also  examines  the  different  types  of  DTV 

receivers and services,  providing a detailed overview 

of  set-top  boxes,  integrated  digital  TVs,  and  mobile 
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digital TV receivers. It also discusses the various types 

of  DTV  services,  including  standard  definition 

television  (SDTV),  high  definition  television  (HDTV), 

ultra high definition television (UHDTV), interactive TV, 

and video on demand (VOD).

Rounding  out  the  coverage,  the  book  explores  the 

emerging  trends  and  challenges  in  digital  television, 

including  the  latest  advances  in  video  compression, 

modulation  techniques,  and  multiple  access 

technologies.  It  also  discusses  the  role  of  digital 

television  in  the  convergence  of  broadcasting, 

telecommunications, and the Internet.

With  clear  explanations,  illustrative  diagrams,  and 

real-world examples, this book is an essential resource 

for  students,  professionals  in  the  broadcasting  or 

telecommunications industry, and anyone interested in 

learning more about digital television. It is the perfect 

companion  for  anyone  looking  to  gain  a  deeper 
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understanding of the principles and technologies that 

underpin this transformative technology.
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Chapter  1:  Digital  Television 

Fundamentals

What is Digital Television (DTV

Digital television (DTV) is the transmission of video and 

audio signals in digital form, rather than analog form. 

Digital signals are discrete, meaning that they can be 

represented as  a  series  of  0s  and 1s.  This  allows for 

more accurate and reliable transmission, as well as a 

wider range of features and services.

DTV  offers  a  number  of  advantages  over  analog 

television, including:

 Superior  picture  and  sound  quality: Digital 

signals are not subject to the same interference 

and noise as analog signals, resulting in a clearer 

picture and better sound quality.

 More  channels: The  digital  format  allows  for 

more  channels  to  be  transmitted  in  the  same 
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amount  of  spectrum  space,  providing  viewers 

with a wider variety of programming options.

 Interactive  features: Digital  TV  allows  for 

interactive  features,  such as  video on demand, 

pay-per-view, and interactive games.

 Enhanced accessibility: Digital TV can be made 

more accessible to viewers with disabilities, such 

as  by  providing  closed  captioning  and  audio 

description.

DTV is  now the standard for broadcasting and home 

entertainment. It is used in terrestrial, satellite, cable, 

and IPTV systems.

How does DTV work?

DTV  works  by  converting  analog  video  and  audio 

signals into digital signals. This is done using an analog-

to-digital converter (ADC). The digital signals are then 

transmitted to the viewer's television set,  where they 

are converted back to analog signals using a digital-to-

analog converter (DAC).
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The digital  signals  are transmitted using a variety of 

modulation techniques, such as quadrature amplitude 

modulation (QAM) and orthogonal frequency-division 

multiplexing  (OFDM).  These  modulation  techniques 

allow for more efficient transmission of digital signals.

DTV receivers can be built  into televisions or set-top 

boxes. Set-top boxes are external devices that connect 

to a television and allow it to receive digital signals.

The future of DTV

DTV is  a rapidly evolving technology.  New standards 

and technologies are being developed all  the time to 

improve  the  picture  and  sound  quality,  increase  the 

number  of  channels,  and  add  new  features  and 

services.

One of the most promising new technologies for DTV is 

ultra high definition television (UHDTV). UHDTV offers 

a resolution that is four times higher than HDTV. This 

results in a stunningly sharp and detailed picture.
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Another  promising  new  technology  for  DTV  is  high 

dynamic range (HDR). HDR allows for a wider range of 

colors  and  brightness  levels,  resulting  in  a  more 

realistic and immersive viewing experience.

DTV  is  the  future  of  television.  It  offers  a  superior 

viewing experience and a wide range of features and 

services. As new technologies continue to be developed, 

DTV will only get better.
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Chapter  1:  Digital  Television 

Fundamentals

Advantages and Disadvantages of DTV

Digital television (DTV) offers several advantages over 

analog television, including:

Superior picture and sound quality: DTV signals are 

digital, which means they are not subject to the same 

interference and noise as analog signals. This results in 

a clearer, sharper picture and a more natural, realistic 

sound.

More  channels  and  programming  options: DTV 

allows broadcasters to transmit more channels in the 

same amount of spectrum space as analog television. 

This  has  led  to  a  proliferation  of  new channels  and 

programming options for viewers.

Interactive features: DTV enables interactive features 

such as video on demand, pay-per-view, and electronic 
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program  guides.  These  features  give  viewers  more 

control over their viewing experience and allow them 

to access content more easily.

Improved  accessibility: DTV  signals  can  be 

transmitted with closed captions and other accessibility 

features  that  make  them  more  accessible  to  people 

with disabilities.

However, DTV also has some disadvantages, including:

Higher cost: DTV equipment, such as set-top boxes and 

integrated  digital  TVs,  can  be  more  expensive  than 

analog TV equipment.

Signal  reception  issues: DTV  signals  can  be  more 

difficult  to  receive  than  analog  signals,  especially  in 

rural or mountainous areas.

Limited  compatibility: Older  analog  TVs  are  not 

compatible with DTV signals without a set-top box.

Overall,  the  advantages  of  DTV  outweigh  the 

disadvantages.  DTV  provides  a  superior  viewing 
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experience, more channels and programming options, 

interactive features, and improved accessibility. As the 

technology  continues  to  develop,  the  cost  of  DTV 

equipment is likely to come down, and signal reception 

issues are likely to be resolved.
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Chapter  1:  Digital  Television 

Fundamentals

Comparison of Analog and Digital TV

Analog  and  digital  television  (TV)  are  two  distinct 

technologies for transmitting video and audio signals. 

Analog TV, the older technology, transmits signals in a 

continuous  wave  form,  similar  to  the  way  a  radio 

transmits  sound.  Digital  TV,  on  the  other  hand, 

transmits signals in discrete bits, similar to the way a 

computer transmits data.

Picture Quality

Digital  TV  offers  significantly  better  picture  quality 

than analog TV.  Analog TV signals  are susceptible  to 

interference  from noise,  such as  static  and ghosting, 

which can result in a poor-quality picture. Digital TV 

signals  are  not  affected  by  noise,  so  they  always 

produce a clear, sharp picture.
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Sound Quality

Digital TV also offers better sound quality than analog 

TV. Analog TV signals can only transmit a limited range 

of  audio  frequencies,  which can result  in  a  tinny or 

muffled sound. Digital TV signals can transmit a much 

wider range of  audio frequencies,  which results  in a 

richer, more lifelike sound.

Resolution

Digital  TV offers a  higher resolution than analog TV. 

Analog  TV  signals  have  a  resolution  of  480i,  which 

means that they have 480 lines of resolution and they 

are interlaced, meaning that the odd lines of the image 

are drawn first, followed by the even lines. Digital TV 

signals have a resolution of 720p or 1080i, which means 

that they have 720 or 1080 lines of resolution and they 

are  progressive,  meaning  that  all  of  the  lines  of  the 

image are drawn at  the same time.  This  results  in a 

sharper, more detailed picture.
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Aspect Ratio

Analog TV signals have a 4:3 aspect ratio, which means 

that  the width of  the image is  four times the height. 

Digital TV signals can have a 4:3 or 16:9 aspect ratio. 

The 16:9 aspect ratio is wider than the 4:3 aspect ratio, 

which results in a more cinematic experience.

Other Features

Digital TV offers a number of other features that are 

not available with analog TV, such as:

 Electronic  Program  Guide  (EPG):  An  on-screen 

guide  that  provides  information  about  what 

programs  are  currently  airing  and  what  is 

scheduled to air in the future.

 Closed  Captioning:  Text  that  displays  the 

dialogue  and  other  audio  information  on  the 

screen.
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 Multiple  Audio  Tracks:  The  ability  to  choose 

between different audio tracks, such as different 

languages or commentary tracks.

 Interactive TV: The ability to interact with the TV 

program,  such  as  voting  in  polls  or  playing 

games.
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 This extract presents the opening 

three sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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