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The Algorithm Design and Implemention for Operation
using a Matrix Table in the WAVE system
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ABSTRACT

A WAVE(Wireless Access for Vehicular Environment) system is a vehicle communication technology. The
system provides the services to prevent vehicle accidents that might occur during driving. Also, it is used to
provide various services such as monitoring vehicle management and system failure. However, the scrambler bit
operation of WAVE system becomes less efficient in the organizations of software and hardware design because
the parallel processing is impossible. Although scrambler algorithm proposed in this paper has different
processing speed depending on input data 8 bit, 16 bit, 32 bit, and 64 bit. it improves the processing speed of

the operation because it can make parallel processing possible depending on the input unit.

I.M 2
AolA SEAR, A0 9 kel B A 3
WAVE(Wireless  Access  for  Vehicular = HH]/\E AF3h7] $1k AlzElo® whAe
Environment) A28l 2jef thby]| S HA3F o]& TSRS EA Bl whdels B4l )go|f!
*  Erfo|FEl(F) FA d4({daesik, youngmo, sangyoon} @tricomtek.com), (° : WAIAZP

*x 7ol IT-8-34(crjang @kl.ac.kr)
= E KICS2012-01-011, H<edA)F 120129 19 10Y, FE=rA4edA) - 20124 49 59

www.dbpia.co.kr



=
o
ol
5y
3
k)

3}
HAx)  FAlslal gl= WAVE A|~®le [EEE
& o FAEs 7Pke R a4 |
2 Latency, A|9A<3l Au]x~
53} 2 & o]FA] Pagt okt ARAIR]A A
Foll A dA=ESE wEb aEAgE
) 28 kel T Akl Al 9 Z1F A
}, s S5 Ao, wEAHE AF AAA| G o
g ozt AR, 2Ese Ag, dETas IEE
ek 3 A, shEApEF e 2 wAkE S
=398, Afdlole] AE 2 AguseR A
T58 0% &85 glrk 3HA|U, WAVE Al
glo] ~zlEe] v|E ik WE Ayl ks
sluR sz Edol} dfudo] ALl FeAde] |
o|2|A ok
B =7olx= WAVE Al&=EHS ~F#lE]0]
HIE qatez 3 Ho|5s sk dueEd
o dlelele} i Ho|EE WE Asle U
2]Z2 Aok}, B3], ~3slEe|e] nlE odAke
2 g4 dHo|E& FAsle] o dlolelY Y
2ol H dHlolEe] weE wWH AHulshs gz
S= Vel A3 ®Bazp gk
B =R AL 2AeA wEledTte] WAVE

9% Anum 3geld B Egeld Al
she szaEe) duHEe AW 2o 44
oA Y Az st sl AES ik

II. B3

2.1. WAVE A|AHBIe| Z2|AIE

OFDM(Orthogonal Frequency
Multiplexing)®” mEH o] AR ~38E
2, FEFA, e, Fuk iE el e
AlE gk w9, IdE F71 IFFT (Inverse Fast
Fourier Transform) <14k GI(Guard Interval) <=7},
AE AY, 1Q 2= IAS A3 F RF(Radio
Frequency )& &3 dlo]e]7} A=sick

WAVE E2|AZl4 OFDM YEE#Ho]AdS I3
132} e,

Division

Mapper
Convolutional (BPSK. symbol
Data f5]*cramb Encoder Interle QPSK, gl o reT [ A Wave
/2,2/3,3/4) 16-QAM, Shapping
64-QAM)
_— Remove
Data|_ [Descra|_| viterbi o7 || oo
sink [€] mbler [€]Decoder
Interval

72| 1. OFDM =E#e|A
Fig. 1. OFDM Modulation
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Void Gen_scrambler_calculation( ) {

/e 2A 5o HE AL 3 w/

Uint8 seed_src = seed, seed_val = O;

E R E R

int i, ii = 0;

Uint8* src, val;

src = input;

val = output;

for(ii = 0 ; ii < input_size ; ii++) |
for@ = 0 ;i< 8 ;i+t+t) |
seed_val = ((seed_src & 0x08)/0x08) *
((seed_src & 0x40)/0x40);
/5 x*¢} x’& XOR <Ak #/
seed_src = (seed_src * 0x02) + seed_val;
o AZE Qi x| F7} ¥
*val += (*src<<(i % 8)) "
(seed_val<<(i % 8)); } /* 9% dloJe]e}
seed_valZ XOR <lAksle] &3 #/

val++;  srct+; } }
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= seed_srcZ ¥9slal, W seed_val, i, ii®] %
717k 002 ddkglc) 3l ¢lH dloleE= sre,
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Fig. 3. Bit Operation of Scrambler
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Fig. 4. Hardware design of the proposed scrambler
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void Gen_scrambler_table(void) {
/x A "HolE FA3E T ow/
Uint8 seed_src = seed, seed_val=0;
Uint8* ran_com = randomizer_table;
inti=0,i = 0
memset(ran_com,0x00,1000);

[x BE EeolE 273kl g A
for(ii = 0 ; ii < 127 ; ii++) |{

[ 127709 MR o2 vjEd ALk v
forG = 0 ;i< 8 ; it+) |
seed_val = ((seed_src & 0x08)/0x08) *
((seed_src & 0x40)/0x40);
/* x*9} x& XOR &14F #/
seed_src = (seed_src * 0x02) + seed_val,
e AEE Qah x| F7 4
*ran_com += seed_val<<(i % 8); }
% ageﬂ Eﬂo] oﬂ H]Eo:l ;q;d- */

ran_com++; } }
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Table 1. 16 Bitstring
1111111 00001110 11110010 11001001
00000010 | 00100110 00101110 10110110
00001100 | 11010100 | 11100111 | 10110100
00101010 | 11111010 | 01010001 | 10111000
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Table 2. Matrix Table Consisting of 127 Different Bitstring

1111111 00001110 11110010 11001001
00000010 00100110 00101110 10110110
00001100 11010100 11100111 10110100
00101010 11111010 01010001 10111000
11111110 00011101 11100101 10010010
00000100 01001100 01011101 01101100
00011001 10101001 11001111 01101000
01010101 11110100 10100011 01110001
11111100 00111011 11001011 00100100
00001000 10011000 10111010 11011000
00110011 01010011 10011110 11010000
10101011 11101001 01000110 11100011
11111000 01110111 10010110 01001000
00010001 00110001 01110101 10110000
01100110 10100111 00111101 10100001
01010111 11010010 10001101 11000111
11110000 11101111 00101100 10010000
00100010 01100010 11101011 01100000
11001101 01001110 01111011 01000010
10101111 10100101 00011011 10001111
11100001 11011110 01011001 00100000
01000100 11000101 11010110 11000001
10011010 10011100 11110110 10000101
01011111 01001010 00110111 00011111
11000011 10111100 10110010 01000000
10001001 10001011 10101101 10000011
00110101 00111001 11101101 00001010
10111110 10010100 01101110 00111111
10000111 01111001 01100100 10000001
00010011 00010111 01011011 00000110
01101010 01110011 11011010 00010101
01111101 00101000 11011100 01111111

& 29} o] P elo]Ee] guE wels} §fY
Hlolele] & the] 8u|EX sy Ho|Ey)l By

Iz 2oﬂxi 127702 AM& t}E vlEdE T
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Eo} WE Aulshs daue]Ee duElE 33 3k

void randomizer( ) {

/= BE Agste T ox/

Uint8* ran_com, com,;

int i = 0;

Uint8* src, val;

Uint8 counter = 0;

ran_com = randomizer_table;

com = ran_com;

src = input;

val = output;

forG = 0 ; i < input_size ; i++) |
[* AE HolE-& WHE XOR 4k

*val = *src * *com,

val++; src++; com++; countert++;
if(counter == 127) {

counter = O;

com = ran_com; } } }
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