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Abstract— Hence  comes  the  importance  of  Low  Density  Parity  Checking  Codes(also  called  LDPC  codes) across  
various  in industries  in INDIA  as  well  as  across  the  entire  geoid. 
LDPC  Code  was  developed  by  Robert  Gallager  in  his  Doctoral  Dissertation  at  Massachussets  Institute  of  
Technology( MIT ) in  the year 1960. 
Some  of  the  major  applications  of  LDPC  codes  can  be  as  follows: 
.  CMMB (China  Multimedia  Mobile  Broadcasting) 
.  IEEE 802.11n-2009 (Wi-Fi  standard),  and  many  more. 
But  this  has  been  the  common  application  of  LDPC  codes  till  date, i.e. reducing  errors  during  mobile  broadcasting. 
Now, it  can  happen  that  the Defence  sector  can  use  it  to  correct  errors  in  messages  that  they  transmit  and  receive. 
Correcting  them, they  can  be  converted  to  ‘Cryptographic  Codes’  and  each  of  these  codes  will  possess  special  
words  to  inform  any  particular  issue.  
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I. INTRODUCTION 
 
LDPC  Code  was  developed  by  Robert  Gallager  
in  his  Doctoral  Dissertation  at  Massachussets  
Institute  of  Technology( MIT ) in  the year 1960. 
An (r , s) Gallager  code  is  a  linear  code  with  a  
Parity  Check  Matrix  H, satisfying  the  condition  
that  every  column  has  r  ones  and  every  row  has  
s  ones.  A  Gallager  code  with  smaller  values  of  r  
and  s is  called  an  LDPC  code. This  code  has  a  
sparse  parity  check  matrix, with  very  few  ones  in  
each  row  and  column. Typically, r<=log n(here, the 
base  of  the  logarithm  is  2), where  n  is  the  
blocklength.  The  code  is  succinctly  written  as  a  
(n, r, s) LDPC  Code. 
There  are  two  types  of  LDPC  codes. An  LDPC  
code  with  fixed  r  and  s  is  called  a    ‘regular  
LDPC’ code. If  the  number  of  ones  in  the  
columns  and  the  number  of  ones  in  the  rows  are  
approximately  r  and  s, it  is  called  an  irregular  
LDPC  code. 
If  we  consider  a  corrected  message  signal  that  
needs  to  be  transmitted  urgently, we  can convert  
it  into  Cryptographic  codes  and  then  it  can  be  
easily  predicted  what  is  the  actual  message  that  
needs  to  be  known. But  there  is  one  limitation  in  
this  process  discussed  later  in  this  Paper. 
 
II. SIMPLE LDPC CODE REPRESENTATION 
 
It  is  well  known  that  for  a  simple  LDPC  code 
with n = 12,  the  equations  for  a  simple  LDPC  
code  can  be  given  as  follows: 
c3  + c6  + c7  + c8= 0 
c1  + c2  + c5  + c12= 0 
c4  + c9  + c10  + c11 = 0 
c2  + c6  + c7  + c10= 0 
c1  + c3  + c8  + c11= 0 

c4  + c5 + c9 + c12 = 0 
c1  + c4 + c5 + c7= 0 
c6 + c8 + c11 + c12= 0 
c2 + c3 + c9 + c10 = 0.    
 
There  are  actually  seven(7)  independent  equations  
and so  there  are  7  parity  digits.(Here the  ‘+’  sign  
should  be  enclosed by  a  circle). 
 
Let  us  consider  these  equations  to  be  forming  a  
Parity  Check  Matrix. For  the  above  expressions, 
we  can  make  the  matrix  as  
c1 c2 c3 c4 c5 c6 c7 c8 c9 c10 c11 c12         
( c to the subscript 1,2,3.... and  so  on ) 
 
0    0    1   0   0   1   1   1   0     0      0     0                                
1    1    0   0   1   0   0   0   0     0      0     1                                
0    0    0   1   0   0   0   0   1     1      1     0                                
0    1    0   0   0   1   1   0   0     1      0     0                                
1    0    1   0   0   0   0   1   0     0      1     0                                
0    0    0   1   1   0   0   0   1     0      0     1                                
1    0    0   1   1   0   1   0   0     0      0     0                                
0    0    0   0   0   1   0   1   0     0      1     1                                
0    1    1   0   0   0   0   0   1     1      0     0                                
 
Each  code  symbol  is  contained  in  3  equations  
and  each  equation  involves  4  code symbols. Here 
also the ‘+’ sign is enclosed in a circle;  and  the  
numbers 1,2,3.....  in  c1, c2, etc.  are  in  subscript.   
 
III. CONVERSION INTO CRYPTOGRAPHIC 
MESSAGES 
 
If  we  consider  any  one  of  these  independent  
equations, say c2+c3+c9+c10=0,  then  the  row  to  
be  considered  is  0 1 1 0 0 0 0 0 1 1 0 0.  In  order  to  
apply  Cryptography, it  is  convenient  to  convert  
the  row  arrangement  to  its  corresponding  
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Decimal  equivalent  number.  So  the  number  can  
be  1548. Now  we  can  apply  Cryptography  on  this  
number  and  the  result  can  be  723, which  follows  
the  pattern (2*n+1, 2*n+2) where  the  values  of  n  
are  7  and  23  respectively. Then  these  numbers  
can  be  used  to  denote  certain  words  which  can  
be  combined  to  denote  a  particular  message. 
For  example, if 7  is  for  “MOTHER”  and  23  is  
for  “SICK” , then  the  appropriate  message  can  be  
“MOTHER  SICK”  and  to  make  the  code  a  bit  
strong, we  can  take  the  sum  of  the  last  two  
digits  to  be  another  word. Here  if  5  is  for  
“COME  SOON”,  then  the  entire  message  can  be  
“MOTHER  SICK. COME  SOON”, the  value  of  
the  sum  of  the  digits  is  here  seperated  by  a  
‘dot’ to  make  it  more  precise  and  is  subjected  to  
altercation  to  make  the  codes  stronger. 
 
 
IV. MERITS and DE-MERITS IN DEFENCE   
 
Applications  of  LDPC  Codes  in  the  Defence  
Sector  possesses  both  merits  as  well  as  de-merits.  
The  data  Sheets  that  will  be  maintained  must  be  
changed  from  time  to  time  and  kept  highly  
secured  in  order  to  prevent  it  from  falling  in  the  
wrong  hands. Strong  coding  enables  lesser  
chances  of  decoding  and  this  can  prevent  terrorist  
attacks  in  our  country. 
 

Graph  of  A  Simple  LDPC  Code 

 

Here  the  squares  represents  the  Parity  equations  
and  the  circles  represents  the  Code  Symbols. The  
lines  interconnecting  these  two  represents  the  
various  Parity  Equations  which  the  Defence  can  
alter  from  time  to  time, depending  upon  the  
equations, and  obviously,  their  requirements.    
 
CONCLUSION 
 
Strong  coding  enables  lesser  chances  of  decoding  
and  this  can  prevent  terrorist  attacks  in  our  
country. Terrorists  take  advantage  of  the  distorted  
communication  between  soldiers. They  use  their  
own  methods  to  decode  them. If  their  decoding  is  
modified  by  applying  Cryptography  to  the  parity  
equations  of  an  LDPC  code, then  cracking  them  
would  be  a  bit  difficult  for  the  terrorists  and  it  
can  increase  the  security  of  our  country.     
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