
 
 

 
 
 
 
 
 
 
 
 
ABSTRACT: In this paper a turbo encoder and 
decoder architecture is designed for the purpose 
of high security. Turbo code has become the 
coding technique of choice in many 
communication and storage systems due to its 
near Shannon limit error correction capability. 
With requirement on increasing data rates for 
deep space mission, it is required to have 
efficient encoder and decoder. The total number 
of decoder iterations depends on the physical 
channel characteristics. In this paper we 
proposed adaptive turbo encoder and decoder 
for the purpose of high speed communication. 
The proposed system will reduce the  received 
error signals. This system is compared to 
convolution encoder and decoder. The 
simulation reports show that, the proposed 
system gives effective results compared to 
existed one.  
 
KEY WORDS: Turbo coding, CRC, ECU, 
modulator and demodulator. 

I.INTRODUCTION 
In 1948, Shannon demonstrated that each 
uproarious channel has a greatest rate at 
which data might be exchanged through it 
and that it is conceivable to plan mistake 
rectifying codes that approach this limit, or 
Shannon limit, gave that the codes might 
be unbounded long. Throughout the 
previous six decades, coding scholars have 
been searching for down to earth codes 
able to do firmly moving toward as far as 
possible. Turbo codes, another method of 
mistake redress coding created in the 
1990s.In 1993, a linked forward error 
correction (FEC) plot; turbo coding was 
presented by Berrou [1]. Turbo coding is a 
ground-breaking error remedy strategy that 
has had a huge effect on direct coding over 
the most recent couple of years. It 
outflanks all recently realized coding plans 
by accomplishing close Shannon Straight 
forward segment codes and huge bury 
leavers. Turbo codes have turned into a 3G 
standard. 

 
 
 
 
 
 
 
 
The iterative interpreting component, 
recursive deliberate encoders and 
utilization of bury leavers are the 
trademark highlights of turbo codes. The 
utilization of turbo codes improves the 
information transmission productivity in 
advanced correspondences frameworks. 
Turbo code improvement continued from 
hypothetical investigations of polynomial 
choice, weight disseminations forced by 
entomb leaver structures, decoder mistake 
floors, and iterative interpreting limits. A 
group of turbo codes was institutionalized 
and executed and is as of now being used 
by a few shuttle. JPL's LDPC codes are 
worked from photos and circles [2-3].  
 
Turbo codes empower solid 
correspondence over power obliged 
correspondence channels at near Shannon's 
cutoff. Be that as it may, a critical number 
of cycles are required to deliver this 
outcome prompting higher inactivity. The 
errand of channel coding is to encode the 
data sent over a correspondence divert so 
that within the sight of channel 
commotion, mistakes can be recognized as 
well as redressed. Along these lines 
effective execution of turbo codes so as to 
meet continuous imperatives is a 
functioning zone of research. Structuring a 
channel code is dependably a tradeoff 
between vitality effectiveness and transfer 
speed productivity. Codes with lower rate 
(for example greater excess) can typically 
address more blunders. On the off chance 
that more blunders can be adjusted, the 
correspondence framework can work with 
a lower transmit control, transmit over 
longer separations, endure more 
impedance, utilize littler radio wires and 
transmit at a higher information rate. 

DESIGN OF HIGH EFFICENT AND HIGH SECURE 
TURBO ENCODER AND DECODER 

1KATTABOYENA SRAVANI, 2Y. UMA MAHESWARI, 3S KISHORE BABU 
1M.Tech scholar, Dept of ECE, Vikas group of institutions, Nunna, Vijayawada, A.P 

2Assistant Professor, Dept of ECE, Vikas group of institutions, Nunna, Vijayawada, A.P 
3HOD & Associate Professor, Dept of ECE, Vikas group of institutions, Nunna, Vijayawada, A.P 

 

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 6, 2019

ISSN NO: 2394-2886

Page No: 663



 
 

These properties make the code vitality 
effective. Then again, low-rate codes have 
a vast overhead and are henceforth heavier 
on transmission capacity utilization. 
Likewise, translating multifaceted nature 
develops exponentially with code length, 
and long (low-rate) codes set high 
computational prerequisites to traditional 
decoders [4-5].  
 
Turbo codes can be ordered into two plans. 
These plans are SCCC (Serially linked 
convolution codes) and PCCC (Parallel 
connected convolution codes). The past 
topologies can be effectively segregated by 
the technique of the square associations. 
These associations allude to the joining of 
convolution encoders in a sequential or in 
a parallel way. For each situation different 
interleaves must be available. For the 
decoders' segment the structures are 
progressively convoluted and they will be 
referenced later. The possibility of 
iterative capacity is originating from the 
activity of a vehicle's turbo charger. The 
fuel is improved through an input 
association and the vehicle's execution 
increments. In agreement to the past 
thought, a Turbo decoder utilizes input 
circle so as to reexamine information lastly 
to create a superior estimation [9]. This 
estimation of got information is better 
analyzed than different frameworks which 
are using Viterbi decoders. The iterative 
capacity can be established of APP (A 
Posteriori Probability) decoders with two 
sources of info and two yields. These 
decoders give an extremely effective 
estimation of the estimation of the 
approaching data however they can't finish 
up to a choice which bits are 1's or 0's. 
This choice is taken by the Hard Decision 
area. Additionally, two of the past 
decoders can establish a run of the mill 
iterative unraveling framework. This 
framework can be considered as a square 
with two sources of info and two yields. 
The two sources of info relate to the 
approaching streams from the iterative 
association and from the essential 

accepting course. The two yields produce 
the information for reconsideration (for 
input circle) and the hypothesized 
successions (for Hard Decision). 

II. LITERATURE SURVEY 
A turbo code is shaped from the parallel 
link of two codes isolated by a inter leaver. 
The two encoders utilized are ordinarily 
indistinguishable. The code is in a precise 
structure, for example the information bits 
likewise happen in the yield. Encoders are 
recursive systematic convolution 
(RSC).The bury leaver peruses the bits in a 
pseudo-arbitrary request. The principal 
turbo code encoder is constructed utilizing 
two indistinguishable recursive systematic 
convolution (RSC) codes with parallel 
link. A RSC encoder is regularly r = 1/2 
and is named a part encoder. The two 
segment encoders are isolated by an 
interleaver. The fundamental reason for 
the interleaver is to randomize bursty 
mistake designs with the goal that it very 
well may be accurately decoded. It 
likewise expands the base separation of the 
turbo code. Just a solitary one of the 
methodical yields from the two part 
encoders is utilized, in light of the fact that 
the efficient yield from the other segment 
encoder is only a permuted form of the 
picked deliberate yield. 

 
Fig. 1: TURBO ENCODER 

The above figure (1) shows the 
architecture of turbo encoder. Turbo codes 
are developed by applying at least two 
easy to-decode encoding standards to 
various stages of a similar data grouping. 
Figure demonstrates the practical outline 
of turbo encoder which comprises of 
encoder An and encoder B in which 
parallel connection conspire is utilized. A 
inter leaver is utilized between the 
encoders to improve burst blunder redress 

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 6, 2019

ISSN NO: 2394-2886

Page No: 664



 
 

limit or to expand the haphazardness of the 
code. First segment encoder works on the 
data bit arrangement legitimately while the 
contribution to second part encoder is 
given utilizing the bury leaver .The 
entomb leaver utilized is arbitrary entomb 
leaver or pseudo irregular bury leaver 
utilizes a fixed arbitrary stage and maps 
the info succession as indicated by the 
change request. 

 
Fig. 2: TURBO DECODER 

The above figure (2) shows the 
architecture of turbo decoder. Turbo 
decoder comprises of two single input 
single out (SISO) decoders that work 
iteratively. The yield of the primary (upper 
decoder) sustains into the second to shape 
a Turbo disentangling emphasis. Turbo 
codes are decoded utilizing a strategy 
called the Maximum Likelihood Detection 
or MLD. Separated flag is nourished to the 
decoders, and the decoders chip away at 
the flag plentifulness to yield a delicate 
"choice" The from the earlier probabilities 
of the info images is utilized, and a 
delicate yield demonstrating the 
unwavering quality of the choice is 
determined which is then iterated between 
the two decoders. The type of MLD 
translating utilized by turbo codes is 
known as the Maximum a-posteriori 
Probability or MAP. Be that as it may, ML 
decoder is regularly too complex to ever 
be executed for turbo deciphering in light 
of the extremely unpredictable trellis 
structure brought about by the interleaver 
between the two constituent codes(CCs).In 
iterative unraveling calculation the two 
constituent decoders are utilized to 
perform SISO translating over the coded 
arrangements created by the two CCs 

individually, where the unwavering quality 
data is traded between them amid the 
interpreting emphases. 

 
Fig. 3: TURBO ENCODER MODULE IN 

VEHICLE SYSTEM 

The underlying status of the register is 
zeros. The main constituent takes the MSD 
bits and executes the utilized convolution. 
It requires one piece at an investment and 
produces one piece of parity1 bits. The 
second constituent actualizes an 
indistinguishable strategy of the principal 
constituent, yet it requires the MSD bit 
after they are interleaved with a 3GPP 
structured interleaver procedure. The 
length of the information, parity1, and 
parity2 are 1148 bits. There are 12 bits of 
the tail bits. They are driven from the 
move register criticism. The tail bits are 
connected for end focuses between the 
encoded information squares. The yield 
structure of the Turbo encoder is 
delineated in Figure (3). GSM (Global 
System for Mobile communication) is an 
open, pushed cell headway used for 
transmitting flexible voice and data 
affiliations. GSM (Global System for 
Mobile correspondence) is a robotized 
phone structure that is broadly used in 
Europe and indisputable pieces of the 
world.  
 
A modulator is a gadget that performs 
modulation. A demodulator is a gadget 
that performs demodulation, the opposite 
of tweak. A modem (from modulator– 
demodulator) can perform the two tasks.  
The point of simple tweak is to exchange a 
simple baseband (or lowpass) motion, for 
instance a sound flag or TV motion, over a 
simple bandpass station at an alternate 
recurrence, for instance over a constrained 
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radio recurrence band or a digital TV 
organize channel. The point of 
computerized tweak is to exchange an 
advanced piece stream over a simple 
correspondence station, for instance over 
the open exchanged phone organize 
(where a band pass channel confines the 
recurrence range to 300– 3400 Hz) or over 
a restricted radio recurrence band. Simple 
and advanced frequency division 
multiplexing (FDM), where a few low pass 
data signals are exchanged at the same 
time over the equivalent shared physical 
medium, utilizing separate pass band 
channels (a few diverse transporter 
frequencies). 
III. SECURED TURBO ENCODER & 

DECODER MODULE 

 
Fig. 4: SECURED TURBO ENCODER & 

DECODER MODULE 
The above figure (4) shows the 
architecture of proposed system. In this 
system we use Turbo encoder, CRC, ECU, 
modulator and demodulator. Turbo 
Encoder will converts information from 
one format or code to another. In the same 
way decoder will converts coded inputs 
into coded outputs. This methodology 
makes a system more efficient, fast and 
reliable by arranging data in a 
noncontiguous manner. Let us discuss 
each device in detail manner.  
A.  TURBO DECODER  

In advanced gadgets, a decoder can appear 
as a various information, numerous yield 
rationale circuit that changes over coded 

contributions to coded yields, where the 
info and yield codes are distinctive for 
example n-to-2n , twofold coded decimal 
decoders. Disentangling is essential in 
applications, for example, information 
multiplexing, 7 fragment showcase and 
memory address translating.  
The model decoder circuit would be an 
AND entryway in light of the fact that the 
yield of an AND door is "High" (1) just 
when every one of its sources of info are 
"High." Such yield is called as "dynamic 
High yield". On the off chance that rather 
than AND entryway, the NAND door is 
associated the yield will be "Low" (0) just 
when every one of its data sources are 
"High". Such yield is called as "dynamic 
low yield". A somewhat increasingly 
complex decoder would be the n-to-2n 
type paired decoders. These sorts of 
decoders are combinational circuits that 
convert parallel data from 'n' coded 
contributions to a limit of 2n special 
yields. On the off chance that the 'n' bit 
coded data has unused piece mixes, the 
decoder may have under 2n yields. 2-to-4 
decoder, 3-to-8 decoder or 4-to-16 decoder 
are different models. The contribution to a 
decoder is parallel double number and it is 
utilized to recognize the nearness of a 
specific paired number at the information. 
The yield shows nearness or 
nonappearance of explicit number at the 
decoder input. 
B. TURBO ENCODER 

An encoder is a gadget, circuit, transducer, 
programming system, calculation or 
individual that changes over data starting 
with one arrangement or code then onto 
the next. The motivation behind encoder is 
institutionalization, speed, mystery, 
security, or sparing space by contracting 
size. Encoders are combinational rationale 
circuits and they are actually inverse of 
decoders. They acknowledge at least one 
information sources and create a multi-bit 
yield code. Encoders perform precisely 
switch task than decoder. An encoder has 
M info and N yield lines. Out of M input 
lines just a solitary one is enacted at once 
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and produces proportionate code on yield 
N lines. On the off chance that a gadget 
yield code has less bits than the info code 
has, the gadget is generally called an 
encoder.  
C. CYCLIC REDUNDANCY CHECK  

A cyclic redundancy check (CRC) is a 
blunder distinguishing code normally 
utilized in advanced systems and capacity 
gadgets to identify unintentional changes 
to crude information. Squares of 
information entering these frameworks get 
a short check esteem joined, in light of the 
rest of a polynomial division of their 
substance. On recovery, the computation is 
rehashed and, in the occasion the check 
esteems don't coordinate, remedial move 
can be made against information 
debasement. CRCs can be utilized for 
mistake rectification (see bitfilters). CRCs 
are alleged in light of the fact that the 
check (information confirmation) esteem 
is an excess (it extends the message 
without including data) and the calculation 
depends on cyclic codes. CRCs are 
prominent on the grounds that they are 
easy to execute in parallel equipment, 
simple to dissect scientifically, and 
especially great at identifying basic 
blunders brought about by commotion in 
transmission channels. Since the check 
esteem has a fixed length, the capacity that 
produces it is once in a while utilized as a 
hash work.  
D. ELECTRONIC CONTROL UNIT  

An electronic control unit is a gadget in 
charge of directing, controlling and 
modifying the task of a vehicle's electronic 
frameworks. A few frameworks may have 
their very own ECU, while in different 
cases one ECU might be in charge of a few 
related frameworks. On an essential 
dimension, an ECU is an electronic gadget 
nourished with a few sources of info. The 
information from these sources of info is 
evaluated by the ECU and analyzed 
against put away ready information. The 
ECU at that point chooses what necessities 
to happen to guarantee the framework 
being referred to capacities appropriately 

and issues new directions to suit. These 
yields at that point modify the activity of 
the framework, conveying the ideal 
impact.  
3.5 PRPG  
pseudorandom pattern generator (PRpG), 
otherwise called a deterministic random bit 
generator (DRBG) is a calculation for 
creating a grouping of numbers whose 
properties rough the properties of 
successions of arbitrary numbers. The 
PRpG-created succession isn't genuinely 
arbitrary, in light of the fact that it is 
totally controlled by an underlying worth, 
called the PRNG's seed (which may 
incorporate really irregular qualities). 
Despite the fact that successions that are 
nearer to genuinely irregular can be 
created utilizing equipment arbitrary 
number generators, pseudorandom number 
generators are significant practically 
speaking for their speed in number age and 
their reproducibility.  
E.  MODULATOR  

In hardware and broadcast 
communications, tweak is the way toward 
fluctuating at least one properties of an 
occasional waveform, called the 
transporter motion, with a balancing signal 
that normally contains data to be 
transmitted. Most radio frameworks in the 
twentieth century utilized recurrence 
regulation (FM) or sufficiency tweak 
(AM) for radio communicate. A modulator 
is a gadget that performs adjustment.  
F.  DE-MODULATOR  

Demodulation is separating the first data 
bearing sign from a transporter wave. A 
demodulator is an electronic circuit (or PC 
program in a product characterized radio) 
that is utilized to recuperate the data 
content from the adjusted bearer wave 
There are numerous sorts of balance so 
there are numerous kinds of demodulators. 
The flag yield from a demodulator may 
speak to sound (a simple sound flag), 
pictures (a simple video flag) or paired 
information (an advanced flag). 
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IV. RESULTS 

 
Fig. 5: RTL SCHEMATIC 

 
Fig. 6: TECHNOLOGY SCHEMATIC 

 
Fig. 7: OUTPUT WAVEFORM 

V. CONCLUSION 
The most important aspects regarding the 
FPGA implementation of a turbo 
decoder for LTE systems were presented 
in this paper. Turbo decoders are used 
for error detection and error correction 
for distance communication. Turbo 
codes, the described channel coding 
strategy in LTE, suffers from a low- 
decoding throughput because of its 
iterative decoding algorithm. A MAP 
based turbo decoder has been 
implemented which increases the 
throughput. This paper also proposes the 

adoption of an advanced interleaver, 
which reduces delay in decoding process 
and hence has less latency. Hence Turbo 
code is better in terms of performance, 
low latency, and computational 
complexity than other code. 
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