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ABSTRACT: Digital television broadcasting is present and future of television. With the advent of digital
technology, digital audio and video compression and other advanced signal processing, it is possible to
transmit and receive broadband data over co-axial cable and through satellite and terrestrial. Digital television
is a telecommunication system for broadcasting and receiving moving picture and sound by means of digital
signals, in contrast to analogue signals in analogue (traditional) Television. It uses digital encoded data
convolute the data and transmit the data with OFDM. Modulation data, which is digitally compressed. .DVB-T
is a European digital television standard that uses different modulation techniques like, 16 QAM, 64 QAM.
DVB-T uses Convolutional interleaver for different combination like 1/4, 1/3, 2/3, 3/4 with Reed solemn
encoder. Significant performance improvements can be realized by implementing parts of the blocks and create
the model of terrestrial digital video broadcasting and simulates the blocks for different modulation techniques
and different convolution combinations for primary colors. In this paper, I document the performance analysis
of different Modulation techniques for Primary color to implement the model of DVB-T. We use the Lab VIEW

graphical data flow programming environment for implement the model of DVB-T.
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I. INTRODUCTION TO DIGITAL
TELEVISION SYSTEM

To solve the limitation of the conventional television
as well as to fulfill the demands like Crystal clear
Picture and Sound, Interactive Application, Digital
Television....big picture, Multicasting ,data casting,
Other special services digital television technique has
to be adopted in latest scenario. Now a days all the
terrestrial transmission is been converted to the
digital transmission to get such facilities. Digital
video broadcasting offers three different modulation
schemes (QPSK, 16 QAM, 64QAM)

For digital transmission, the video must be digitized
first using and A/D converter. The video is converted
in to samples with, for example, 8bits per sample.
The data is now simply a bit stream, which can be
manipulated by computer.

The situation becomes much more acute when one
realizes that high definition TV just around the
corner. A high definition television picture requires a
raw bandwidth exceeding 1 G bps (1000Mbps).

This kind of bit rate is impossible to achieve in
normal life applications and the bandwidth

requirement for this much bit rate is much higher the
capacity of satellite transponder. So in order to make
digital video transmission possible it is necessary to
compress that and have small amount of bit rate.
(2.5Mbps)

II. TERRESTRIAL DIGITAL VIDEO
BROADCASTING

DVB-T uses coded orthogonal frequency division
multiplexing (COFDM), which uses as many as 8000
independent carriers, each transmitting data at a
comparatively low rate. This system was designed to
provide superior immunity from multipath
interference, and has a choice of system variants
which allow data rates from 4 M Bit/s up to 24 M
Bit/s. The block diagram of terrestrial digital video
broadcasting is shown as below in Figure 1.

ISSN: 0975 - 67791 NOV 13 TO OCT 14 | VOLUME - 03, ISSUE - 01|

Page 1020




JOURNAL OF INFORMATION, KNOWLEDGE AND RESEARCH IN
ELECTRONICS AND COMMUNICATION

RS Convolution
encoder encoder

Rate 1/2

puncher
conwvolution

&

G al

bloer L] Buffer Ssymbol 64 - orpMm || Guara

interleaw interleaver QAM transmitt interval
Mapper insertion

IFFT

Fig: 1 Block diagram of terrestrial digital video broadcasting.

Color television starts with three basic primary colors
RED, GREEN and BLUE. The combination of these
three colors make a picture. To convert the
information in Digital need to use analog to digital
convertor. Than converted data is to be given to
Reed-Solomon (RS) codes. Reed-Solomon (RS)
codes are non-binary cyclic error-correcting codes
invented by Lrving S. Reed and Gustavo Solomon.
These codes are block-based error-correcting
mechanism in a wide range of applications in digital
transmission and storage. The RS encoder takes a
block of data and adds extra redundant bits. The
output of the RS encoder is to be given to convolution
code to protect the data.

Convolutional codes protect information by adding
redundant bits. A rate-k/n Convolutional encoder
processes the input sequence of k-bit information
symbols through one or more binary shift registers.
The Convolutional encoder computes each n-bit
symbol (n > k) of the output sequence from linear
operations on the current input symbol and the
contents of the shift register(s). Thus, a rate k/n
Convolutional encoder processes a k-bit input symbol
and computes an n-bit output symbol with every shift
register.

Interleaving is a technique commonly used in
communication systems to overcome correlated
channel noise such as burst error or fading. As a
result of interleaving, correlated noise introduced in
the transmission channel appears to be statistically
independent at the receiver and thus allows better
error correction.

The Digital bit sequence is mapped into a base band
modulated sequence of complex symbols. There are
three valid modulation schemes: QPSK, 16-QAM,
64-QAM. With the help of labview graphical
language simulation model of DVB_T with different
modulation technique is possible.

Once the signal has been coded, it enters the
modulations block. All digital television transmitters
use a modulation scheme to map coded bits to a form
that can be effectively transmitted. QAM is used
extensively as a modulation scheme for digital
telecommunication systems. Spectral efficiencies of 6
bits/s/Hz can be achieved with QAM.

Each clock cycle encodes 6 or 8 bits therefore 64 and
256 combinations are possible. Unless traditional
system which encode 1 bit per clock QAM-64 decode
6 bit per clock, this technique allows for transmission
for a lot more information in the same time frame
(OFDM) is a method of digital modulation in which a
signal is split into several narrow band channels at
different frequencies.
OFDM is considered to be spectrally efficient and it
offers an elegant way to deal with equalization of
dispersive slowly fading channels.
It is a versatile modulation scheme for multiple access
systems in that it intrinsically facilitates both time-
division multiple access and frequency-division (or
‘subcarrier-division”) multiple access.
Digital revolution without compression is
Technically possible but Economically &
Practically not possible
II. SIMULATION RESULTS OF ADVANCE
DIGITAL TELEVISION SYSTEM
¢ For color Red
If Red color is selected as shown in simulation result
window Figure 2 for code length 255 and Data length
223 to correct 16 bit error total no of RS encoded bits
are 2040. By applying 1/3 Convolution encoder,
number of encoded bits are 6120 and no of puncture
code output is 6120. As well as the output of IFFT
and 64 QAM amplitude vs. Time is also shown in
Figure 2 for selected color.
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Fig 2: Simulation window of Advance Digital
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television system for color Red with1/3 convolution
code and 64 QAM.

By applying 1/2 Convolution encoder, number of
encoded bits are 4080 and no of puncture code output
is 4080. As well as the output of IFFT and 16 QAM
amplitude vs. Time is also shown in Figure 3 for
selected color. If Red color is selected as shown in
simulation result window Figure 3 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 3: Simulation window of Advance Digital
television system for color Red with1/2 convolution
code and 16 QAM.

By applying 1/4 Convolution encoder, number of
encoded bits are 8160 and no of puncture code output
is 8160. As well as the output of IFFT and 64 QAM
amplitude vs. Time is also shown in Figure 4 for
selected color. If Red color is selected as shown in
simulation result window Figure 4for code length 255
and Data length 223 to correct 16 bit error total no of
RS encoded bits are 2040.
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Fig 4:Simulation window of Advance Digital
television system for color Red with1/4 convolution
code and 64 QAM.

By applying 2/3 Convolution encoder, number of
encoded bits are 3060 and no of puncture code output
is 3060. As well as the output of IFFT and 64 QAM
amplitude vs. Time is also shown in Figure 5 for
selected color. If Red color is selected as shown in
simulation result window Figure 5 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 5:Simulation window of Advance Digital
television system for color Red with 2/3 convolution
code and 64 QAM.

® For color Green

By applying 1/3 Convolution encoder, number of
encoded bits are 6120 and no of puncture code output
is 6120. As well as the output of IFFT and 16 QAM
amplitude vs. Time is also shown in Figure 6 for
selected color. If Green color is selected as shown in
simulation result window Figure 6 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 6:Simulation window of Advance Digital
television system for color Green with 1/3
convolution code and 16 QAM.
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By applying 1/2 Convolution encoder, number of
encoded bits are 4080 and no of puncture code output
is 4080. As well as the output of IFFT and 64 QAM
amplitude vs. Time is also shown in Figure 7 for
selected color. If Green color is selected as shown in
simulation result window Figure 7 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.

et Comobtan Excoded Dot | Puncst Cote Tyt Wit Gegh |

4 e |

it

E|

—
TRE
ii
TIE
>|=

o o

el

Fig 7:Simulation window of Advance Digital
television system for color Green with 1/2
convolution code and 64 QAM.

By applying 1/4 Convolution encoder, number of
encoded bits are 8160 and no of puncture code output
is 8160. As well as the output of IFFT and 16 QAM
amplitude vs. Time is also shown in Figure 8 for
selected color. If Green color is selected as shown in
simulation result window Figure 8 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 8:Simulation window of Advance Digital
television system for color Green with 1/4
convolution code and 16 QAM.

By applying 3/4 Convolution encoder, number of
encoded bits are 2720 and no of puncture code output
is 2720. As well as the output of IFFT and 16 QAM

amplitude vs. Time is also shown in Figure 9 for
selected color. If Green color is selected as shown in
simulation result window Figure 9 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 9:Simulation window of Advance Digital

television system for color Green with 3/4
convolution code and 16 QAM.
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¢ For color Blue

By applying 1/4 Convolution encoder, number of
encoded bits are 8160 and no of puncture code output
is 8160. As well as the output of IFFT and 64 QAM
amplitude vs. Time is also shown in Figure 10 for
selected color. If Blue color is selected as shown in
simulation result window Figure 10 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 10:Simulation window of Advance Digital
television system for color Blue with 1/4 convolution
code and 64 QAM.

By applying 1/2 Convolution encoder, number of
encoded bits are 4080 and no of puncture code output
is 4080. As well as the output of IFFT and 16 QAM
amplitude vs. Time is also shown in Figure 11 for
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selected color. If Green color is selected as shown in
simulation result window Figure 11 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 11:Simulation window of Advance Digital
television system for color Blue with 1/2 convolution
code and 16 QAM

By applying 3/4 Convolution encoder, number of
encoded bits are 2720 and no of puncture code output
is 2720. As well as the output of IFFT and 64 QAM
amplitude vs. Time is also shown in Figure 12 for
selected color. If Blue color is selected as shown in
simulation result window Figure 12 for code length
255 and Data length 223 to correct 16 bit error total
no of RS encoded bits are 2040.
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Fig 12: Simulation window of Advance Digital
television system for color Blue with 3/4 convolution
code and 64 QAM

IV. CONCLUSION

Finally the simulation model of advanced digital
television terrestrial transmitter is developed which
converts the individual color in 16 bit error correction
code with input data length is 223 with code length
255. 2040 no. of RS encoded bits are 1/2 convoluted
and are converted into 4080 encoded bits, 1/3
convoluted and are converted into 6120 encoded bits,

1/4 convoluted and are converted in to 8160 encoded
bits, 2/3 convoluted and are converted in to 3060
encoded bits and 3/4 convoluted and are converted in
to 2720 encoded bits, so each and every color can be
analyzed perfectly and the waveform of 16 QAM,
64QAM and IFFT are observed.

V. FUTURE SCOPE:

With the help of the simulation model of DVB-T
performance analysis of Different Modulation
techniques with different convolution for secondary
color will be developed using Lab view.
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