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ABSTRACT: Digital television broadcasting is present anduite of television. With the advent of digifal
technology, digital audio and video compression ambder advanced signal processing, it is possilod t
transmit and receive broadband data over co-axélle and through satellite and terrestrial. Digitalevision
is a telecommunication system for broadcasting sewtiving moving picture and sound by means oftaligi
signals, in contrast to analogue signals in analegiraditional) Television. It uses digital encodddta
convolute the data and transmit the data with OFDAbddulation data, which is digitally compressddyB-T
is a European digital television standard that usééerent modulation techniques like, 16 QAM, BAM.
DVB-T uses Convolutional interleaver for differestimbination like 1/4, 1/3, 2/3, 3/4 with Reed solgm
encoder. Significant performance improvements aanehlized by implementing parts of the blocks emrdite
the model of terrestrial digital video broadcastiagd simulates the blocks for different modulatiechniques
and different convolution combinations for primaglors. In this paper, | document the performannpalgsis
of different Modulation techniques for Primary coto implement the model of DVB-T. We use the Li&wW
graphical data flow programming environment for iempent the model of DVB-T.
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I. INTRODUCTION TO DIGITAL This kind of bit rate is impossible to achieve in
TELEVISION SYSTEM normal life applications and the bandwidth

To solve the limitation of the conventional telewis

as well as to fulfill the demands like Crystal c¢lea

Picture and Sound, Interactive Application, Digital requirement for this much bit rate is much highuer t
Television....big picture, Multicasting ,data casting capacity of satellite transponder. So in order @ken
Other special services digital television technifae  digital video transmission possible it is necesdary
to be adopted in latest scenario. Now a days ell thcompress that and have small amount of bit rate.
terrestrial transmission is been converted to the(2.5Mbps)

digital transmission to get such facilities. Digita Il. TERRESTRIAL DIGITAL VIDEO

video broadcasting offers three different modutatio BROADCASTING

schemes (QPSK, 16 QAM, 64QAM) DVB-T uses coded orthogonal frequency division
For digital transmission, the video must be digitiz multiplexing (COFDM), which uses as many as 8000
first using and A/D converter. The video is congdrt independent carriers, each transmitting data at a
in to samples with, for example, 8bits per sample.comparatively low rate. This system was designed to
The data is now simply a bit stream, which can beprovide superior immunity from multipath
manipulated by computer. interference, and has a choice of system variants
The situation becomes much more acute when onghich allow data rates from 4 M Bit/s up to 24 M
realizes that high definition TV just around the Bit/s. The block diagram of terrestrial digital einl
corner. A high definition television picture reqesra  broadcasting is shown as below in Figure 1.

raw bandwidth exceeding 1 G bps (1000Mbps).
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Fig: 1 Block diagram of terrestrial digital videooladcasting.
Color television starts with three basic primarjoc®  Each clock cycle encodes 6 or 8 bits thereforerélh a
RED, GREEN and BLUE. The combination of these 256 combinations are possible. Unless traditional
three colors make a picture. To convert thesystem which encode 1 bit per clock QAM-64 decode
information in Digital need to use analog to digit 6 bit per clock, this technique allows for transsios
convertor. Than converted data is to be given tofor a lot more information in the same time frame
Reed-Solomon (RS) codes. Reed-Solomon (RSJOFDM) is a method of digital modulation in which a
codes are non-binary cyclic error-correcting codessignal is split into several narrow band channgls a
invented by Lrving S. Reed and Gustavo Solomon.different frequencies.
These codes are block-based error-correctingdFDM is considered to be spectrally efficient and i
mechanism in a wide range of applications in digita offers an elegant way to deal with equalization of
transmission and storage. The RS encoder takes dispersive slowly fading channels.
block of data and adds extra redundant bits. Thdt is a versatile modulation scheme for multipleess
output of the RS encoder is to be given to conuaiut systems in that it intrinsically facilitates botime-

code to protect the data. division multiple access and frequency-division (or
Convolutional codes protect information by adding ‘subcarrier-division’) multiple access.

redundant bits. A ratkn Convolutional encoder Digital revolution without compression is
processes the input sequence kebit information Technically possible but Economically &
symbols through one or more binary shift registers.Practically not possible

The Convolutional encoder computes eacibit II. SIMULATION RESULTS OF ADVANCE

symbol ( > k) of the output sequence from linear DIGITAL TELEVISION SYSTEM

operations on the current input symbol and the- For color Red

contents of the shift register(s). Thus, a rate If Red color is selected as shown in simulatiorultes
Convolutional encoder processek-kit input symbol  window Figure 2 for code length 255 and Data length
and computes amrbit output symbol with every shift 223 to correct 16 bit error total no of RS encolitsl
register. are 2040. By applying 1/3 Convolution encoder,
Interleaving is a technigue commonly used innumber of encoded bits are 6120 and no of puncture
communication systems to overcome correlatedcode output is 6120. As well as the output of IFFT
channel noise such as burst error or fading. As and 64 QAM amplitude vs. Time is also shown in
result of interleaving, correlated noise introduded Figure 2 for selected color.

the transmission channel appears to be statisticall ===
independent at the receiver and thus allows bette} sae« ________________ m
error correction. o m  m  nf
The Digital bit sequence is mapped into a base ban e
modulated sequence of complex symbols. There ar
three valid modulation schemes: QPSK, 16-QAM, | &
64-QAM. With the help of labview graphical . rj&:rﬂ o
language simulation model of DVB_T with different y
modulation technique is possible.

Once the signal has been coded, it enters th
modulations block. All digital television transneits
use a modulation scheme to map coded bits to a forr
that can be effectively transmitted. QAM is used
extensively as a modulation scheme for digital

telecommunication systems. Spectral efficiencie€ of . . . —
bits/s/Hz can be achieved with QAM. Fig 2: Simulation window of Advance Digital
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television system for color Red with1/3 convolution By applying 2/3 Convolution encoder, number of
code and 64 QAM. encoded bits are 3060 and no of puncture code butpu
By applying 1/2 Convolution encoder, number of is 3060. As well as the output of IFFT and 64 QAM
encoded bits are 4080 and no of puncture code butpamplitude vs. Time is also shown in Figure 5 for
is 4080. As well as the output of IFFT and 16 QAM selected color. If Red color is selected as shawn i
amplitude vs. Time is also shown in Figure 3 for simulation result window Figure 5 for code length
selected color. If Red color is selected as shown 255 and Data length 223 to correct 16 bit erroaltot
simulation result window Figure 3 for code length no of RS encoded bits are 2040.

255 and Data length 223 to correct 16 bit erroaltot
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 convolatio

Fig 3: Simulation window of Advance Digital code and 64 QAM.

television system for color Red with1/2 convolution

code and 16 QAM.
- For color Green

By applying 1/3 Convolution encoder, number of

By applying 1/4 Convolution encoder, number of :
y appyind L?ncoded bits are 6120 and no of puncture code butpu

encoded bits are 8160 and no of puncture code butp

is 8160. As well as the output of IFFT and 64 QAM S 6120. As well as the output of IFFT and 16 QAM
amplitude vs. Time is also shown in Figure 4 for
selected color. If Red color is selected as shawn i
simulation result window Figure 4for code lengttb2
and Data length 223 to correct 16 bit error totabh
RS encoded bits are 2040.

amplitude vs. Time is also shown in Figure 6 for
selected color. If Green color is selected as shiown

5 simulation result window Figure 6 for code length
255 and Data length 223 to correct 16 bit erroaltot

no of RS encoded bits are 2040.
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Fig 4:Simulation window of Advance Digital Fig 6:Simulation window of Advance Digital

television system for color Red with1/4 convolution televisior_1 system for color Green with 1/3
code and 64 QAM. convolution code and 16 QAM.
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By applying 1/2 Convolution encoder, number of amplitude vs. Time is also shown in Figure 9 for
encoded bits are 4080 and no of puncture code butpselected color. If Green color is selected as shiown

is 4080. As well as the output of IFFT and 64 QAM simulation result window Figure 9 for code length
amplitude vs. Time is also shown in Figure 7 for 255 and Data length 223 to correct 16 bit errcaltot

selected color. If Green color is selected as shiown no of RS encoded bits are 2040.

simulation result window Figure 7 for code length

255 and Data length 223 to correct 16 bit erroaltot
no of RS encoded bits are 2040.
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3 1 television system for color Green with 3/4

Fig 7:Simulation window of Advance Digital convolution code and 16 QAM.

television system for color Green with 1/2

convolution code and 64 QAM. - For color Blue _
By applying 1/4 Convolution encoder, number of

By applying 1/4 Convolution encoder, number of _encoded bits are 8160 and no of puncture code butpu
encoded bits are 8160 and no of puncture code butpus 8160. As well as the output of IFFT and 64 QAM
is 8160. As well as the output of IFFT and 16 QAM amplitude vs. Time is also shown in Figure 10 for
amplitude vs. Time is also shown in Figure 8 for selected color. If Blue color is selected as shawn
selected color. If Green color is selected as shiown Simulation result window Figure 10 for code length
simulation result window Figure 8 for code length 255 and Data length 223 to correct 16 bit erroaltot
255 and Data length 223 to correct 16 bit errcaltot N0 0f RS encoded bits are 2040.
no of RS encoded bits are 2040.
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A 2 : : Fig 10:Simulation window of Advance Digital
Fig 8:Simulation window of Advance Digital television system for color Blue with 1/4 convoarti
television system for color Green with 1/4 code and 64 QAM.

convolution code and 16 QAM.

By applying 1/2 Convolution encoder, number of
By applying 3/4 Convolution encoder, number of encoded bits are 4080 and no of puncture code butpu
encoded bits are 2720 and no of puncture code butpus 4080. As well as the output of IFFT and 16 QAM
is 2720. 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 shiown 1/4 convoluted and are converted in to 8160 encoded
simulation result window Figure 11 for code length bits, 2/3 convoluted and are converted in to 3060
255 and Data length 223 to correct 16 bit erroaltot encoded bits and 3/4 convoluted and are convented i
no of RS encoded bits are 2040. to 2720 encoded bits, so each and every colobean
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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Fig 11:Simulation window of Advance Digital
television system for color Blue with 1/2 convobni
code and 16 QAM

Fig 12: Simulation window of Advance Digital
television system for color Blue with 3/4 convobnti
code and 64 QAM

IV. CONCLUSION

Finally the simulation model of advanced digital
television terrestrial transmitter is developed ahhi
converts the individual color in 16 bit error cartien
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
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