
Implementation  Of
Convolutional  Encoder And
Viterbi
Viterbi  decoding  was  developed  by  Andrew  J.  Viterbi  and
published in the paper Viterbi, A. (April 1967). "Error Bounds
for  Convolutional  Codes  and  an  Asymptotically  Optimum
Decoding Algorithm". IEEE Transactions on Information Theory.
13 (2): 260–269. doi:10.1109/tit.1967.1054010. ec65816fc4

Concatenated error correction code combination of an inner
Viterbi convolutional code with an outer Reed–Solomon code
(known  as  an  RSV  code)  was  first  used  in  Voyager  2,  and  it
became a In coding theory, concatenated codes form a class
of error-correcting codes that are derived by combining an
inner code and an outer code. They were conceived in 1966 by
Dave  Forney  as  a  solution  to  the  problem  of  finding  a  code
that has both exponentially decreasing error probability with
increasing  block  length  and  polynomial-time  decoding
complexity  ec65816fc4

encoded using a convolutional code or trellis code. ec65816fc4

Systematic  code Conversely,  in  a  non-systematic  code the
output does not contain the input symbols.  Non-systematic
convolutional  codes  can  provide  better  performance  under
maximum-likelihood  (Viterbi)  decoding.  In  DVB-H,  for
additional  error  protection  and  power  In  coding  theory,  a
systematic code is any error-correcting code in which the input
data are embedded in the encoded output ec65816fc4

Systematic codes have the advantage that the parity data can
simply be appended to the source block, and receivers do not
need  to  recover  the  original  source  symbols  if  received
correctly – this is useful for example if error-correction coding
is combined with a hash function for quickly determining the
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correctness of the received source symbols, or in cases where
errors occur in erasures and a received symbol is thus always
correct.  Furthermore,  for  engineering  purposes  such  as
synchronization  and  monitoring,  it  is  desirable  to  get
reasonable good estimates of the received source symbols...
ec65816fc4 The American mathematician Richard Hamming
pioneered this  field in  the 1940s and invented the first  error-
correcting code in 1950: the... ec65816fc4

Viterbi decoder A Viterbi decoder uses the Viterbi algorithm for
decoding  a  bitstream  that  has  been  encoded  using  a
convolutional code or trellis code. There are other A Viterbi
decoder uses the Viterbi algorithm for decoding a bitstream
that has been ec65816fc4

Line  coding  ec65816fc4  Error  control  (or  channel  coding)
ec65816fc4 Concatenated codes became widely used in space
communications in the 1970s. ec65816fc4 Data compression
(or source coding) ec65816fc4

Error correction code Viterbi decoding allows asymptotically
optimal  decoding  efficiency  with  increasing  constraint  length
of the convolutional code, but at the expense of In computing,
telecommunication,  information  theory,  and  coding  theory,
forward error correction (FEC) or channel coding is a technique
used for controlling errors in data transmission over unreliable
or noisy communication channels ec65816fc4

Coding  theory  Codes  are  studied  by  various  scientific
disciplines—such as information theory, electrical engineering,
mathematics,  linguistics,  and  computer  science—for  the
purpose  of  designing  efficient  and  reliable  data  transmission
methods. Codes are used for data compression, cryptography,
error  detection and correction,  data  transmission and data
storage. This typically involves the removal of redundancy and
the correction or detection of errors in the transmitted data.
the output of the system convolutional encoder, which is the
convolution  of  the  input  bit,  against  the  states  of  the
convolution encoder, registers. Coding theory is the study of
the properties of codes and their respective fitness for specific
applications ec65816fc4
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Data compression attempts to remove unwanted redundancy
from the data from a source in order... ec65816fc4

Satellite  modem  correction  codes  include:  Convolutional
codes: with constraint length less than 10, usually decoded
using a Viterbi algorithm (see Viterbi decoder); with constraint
A satellite modem or satmodem is a modem used to establish
data transfers using a communications satellite as a relay. A
satellite  modem's  main  function  is  to  transform  an  input
bitstream to a radio signal and vice versa ec65816fc4

The ability  to  perform economical  maximum likelihood soft
decision decoding is one of the major benefits of convolutional
codes. This is in contrast to classic block codes, which are
generally  represented  by  a  time-variant  trellis  and...
ec65816fc4

Turbo  code  Turbo  codes  are  used  in  3G/4G  mobile
communications (e. In a later paper, Berrou gave credit to the
intuition  of  &quot;G.  inner  Viterbi-decoded  short  constraint
length convolutional code, also known as RSV codes. g. They
were  the  first  practical  codes  to  closely  approach  the
maximum channel  capacity  or  Shannon limit,  a  theoretical
maximum for the code rate at which reliable communication is
still  possible  given  a  specific  noise  level.  ,  in  UMTS  and  LTE)
and in (deep space) satellite communications as well as other
applications  where  designers  seek  to  achieve  reliable
information transfer  over  bandwidth-  or  latency-constrained
communication links in the presence of data-corrupting noise.
Until. In information theory, turbo codes are a class of high-
performance forward error correction (FEC) codes developed
around  1990–91,  but  first  published  in  1993.  Turbo  codes
compete with low-density parity-check (LDPC) codes,  which
provide similar performance ec65816fc4

Convolutional code represents the &#039;convolution&#039;
of the encoder over the data, which gives rise to the term
&#039;convolutional coding&#039;. The sliding nature of the
convolutional  codes  facilitates  In  telecommunication,  a
convolutional  code  is  a  type  of  error-correcting  code  that
generates  parity  symbols  via  the  sliding  application  of  a
boolean  polynomial  function  to  a  data  stream.  The  sliding



Implementation Of Convolutional Encoder And Viterbi

Implementation Of Convolutional Encoder And Viterbi
4

application represents the 'convolution' of the encoder over
the data, which gives rise to the term 'convolutional coding'.
The sliding nature of the convolutional codes facilitates trellis
decoding using a time-invariant trellis. Time invariant trellis
decoding allows convolutional codes to be maximum-likelihood
soft-decision decoded with reasonable complexity ec65816fc4

The central idea is that the sender encodes the message in a
redundant way, most often by using an error correction code,
or  error  correcting code (ECC).  The redundancy allows the
receiver not only to detect errors that may occur anywhere in
the message, but often to correct a limited number of errors.
Therefore a reverse channel to request re-transmission may
not  be  needed.  The  cost  is  a  fixed,  higher  forward  channel
bandwidth.  ec65816fc4  Cryptographic  coding  ec65816fc4
There  are  both  hardware  (in  modems)  and  software...
ec65816fc4

Error detection and correction Many communication channels
are  subject  to  channel  noise,  and  thus  errors  may  be
introduced during transmission from the source to a receiver.
Error detection techniques allow detecting such errors, while
error correction enables reconstruction of the original data in
many  cases.  requirements,  and  thus,  the  spacecraft  were
supported by (optimally Viterbi-decoded) convolutional codes
that  could  be concatenated with  an outer  Golay (24,12 In
information  theory  and  coding  theory  with  applications  in
computer  science  and  telecommunications,  error  detection
and correction (EDAC) or  error  control  are techniques that
enable  reliable  delivery  of  digital  data  over  unreliable
communication  channels  ec65816fc4

There are four types of coding: ec65816fc4

Asynchronous array of simple processors It was made in 2006.
AsAP was developed by researchers in the VLSI Computation
Laboratory  (VCL)  at  the University  of  California,  Davis  and
achieves high performance and energy efficiency, while using
a  relatively  small  circuit  area.  generators,  fast  Fourier
transforms (FFTs) of lengths 32–1024, a complete k=7 Viterbi
decoder, a JPEG encoder, a complete fully compliant baseband
processor The asynchronous array of simple processors (AsAP)
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architecture  comprises  a  2-D  array  of  reduced  complexity
programmable  processors  with  small  scratchpad  memories
interconnected by a reconfigurable mesh network ec65816fc4

There  are  other  algorithms  for  decoding  a  convolutionally
encoded stream (for example, the Fano algorithm). The Viterbi
algorithm is  the most  resource-consuming,  but  it  does the
maximum  likelihood  decoding.  It  is  most  often  used  for
decoding convolutional codes with constraint lengths k≤3, but
values up to k=15 are used in practice. ec65816fc4 There are
some  devices  that  include  only  a  demodulator  (and  no
modulator,  thus  only  allowing  data  to  be  downloaded  by
satellite) that are also referred to as "satellite modems." These
devices  are  used  in  satellite  Internet  access  (in  this  case
uploaded  data  is  transferred  through  a  conventional  PSTN
modem or an ADSL modem). ec65816fc4 AsAP processors are
well  suited  for  implementation  in  future  fabrication
technologies,  and  are  clocked  in  a  globally  asynchronous
locally synchronous (GALS) fashion. Individual oscillators fully
halt (leakage only) in 9 cycles when there is no work to do,
and restart at full speed in less than one cycle after work is
available. The chip requires no crystal... ec65816fc4
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