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A Study on a Development of Turbo Decoder for reducing communication
error of fire detection system for Marine Vessels

Abstract

In this study, adapted Turbo Coding Algorithm for reducing communication
error of fire detection system for marine vessels, especially image
transmission. and proposed decoding speed increasing method of Turbo
Coding Algorithm. The results are as follows :

1) Confirmed that a Turbo Code is so useful methods for reducing

communication error in lots of noise environments.

2) Proposed technology in this study of speed increasing method of Turbo
Coding Algorithm proved 2 times speed up effect than normal Turbo
Code and communication error reducing as well in the board made by VHDL
software & chips of ALTER Company.
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2.1 CRC 7l&

CRC(Cyclic Redundancy Check)e 83 EHAl W o g £ &4 =FCS(Frame
Check Sequence) n-bitg& & ¥ o]& Y Data k-bitll =718t (n+k)-bitS 4
A& ,

T = A4E (k+n)bit Frame (n<kgl #3$)

* M = k-bit message, T R k7l bit

*F = n-bit FCS, T9] u}x]9} n-bit

* P = (n+D)bit9 Pattern, A =(divisor)

od7lelA HR TE $N8 F FABAA “T"E £ “P'2 Yo HolxeE
stoj o} Jieh.

wElA], £M A Bujol 3= Data: vh&3} 2o

» T= (Message®] n-bit Left Shift) + F(Frame Check Sequence)

* F£ MessageE n-bit Left Shiftdt ¥ o|& P& ¥ Uuxo|t}.
c FASAME A48 Data® P2 vro] Urlx7} glojof diot
- Pattern P g3 2t} '

CRC-12 = 110000000111

CRC-16 = 11000000000000101

CRC-CCITT = 100010000001000001

CRC-32 = 100000100110000010001110110110111
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3 548 B3 TP O H TSR Ao

Log A¥olM 9 radix-4 ¥4 ZHEA ©g9 FdEo gt F2& TE] 7|E9
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Al dagFO 2L Carry Save Adder, Carry Select Adder, Carry Lookahead Adder

7t lom 71€9 Full Adder®v A& %7t wgol oln FHEAJH

(1) Carry Save Adder
« 2-operand®l W& Carry Save Adder
Si=A,DB,
Ci=A;* B,
+ 3-operand® g Carry Save Adder
Si=A;DB,DC,

Ci=A;- B+C;- (A,@B,)

(2) Carry Lookahead Adder
G;=A;- B; (Carry Generation)
P;=A,®B; (Carry Propagation)
5i=4,B8)BC; =P, BC;

C,-=A,-'B,-+(A,<$B,~) ¢ C,' |=G,-+P," C,' 1
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O(S (m)) = 1for m=0,
=0for m=0
B' (s' (m)) = 1for m=0,
=0form=0

(2) @4 2
N symbols& =5 339 AF3 & BE A mol tfs) N2 749 $urst v
EYY 9 N oA N27tA 9 g 4 feEYdS SA)d 3,

Al 2, . e
ax(m)= exp((—)?(xwym(um));ak.,(s,:(m» KLNI2)

Ai l Aj 2 - - i
Br(m)= ,,=Zo Bra (m)exp(o_z(xkd‘l +Yie % (. S¢(mM))) k=N12,..N)

(3) &4 3
&3 2 e Jy HMEYS 78 5 2R YRE LLRS 789 gzZoz 2
AsEN Bsd

L(d, ———:( WAL )(k—-N/Z N)
¢ )n"' :(m)ﬂ:(m) "
Ld,) =log2————— HmAi )(k—— N/2)-1,.,D
@) = log E_ a;(m)f; (m) ( )= b
. 1_.
3 é

Turbo ¥357]¢] VHDL(Very high speed intergreted circurt Hardware Description
Languige)Z =€ AlterAl®] Design compiler® o]£3t9] compiledt® #4314
Turbo ¥2%7]& FLEX10K70RC240-33 2.2, TB memory: 9% RAMS AM&3l#] ¢
i FLEX10 ¢t9) 7 EAB(Embedded Array Block)S A}&3e] F@3%t}
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