DB ris

= 16-41-02-02 The Journal of Korean Institute of Communications and Information Sciences ’16-02 Vol.41 No.02
http//dx.doi.org/10.7840/kics.2016.41.2.163

TEAES EASEY Wd 1) B
CEEE B

aye a —=° U =
AT FAF AsT. o AE, 23

—

Parallel Descrambling of Transponder Telegram for High-Speed
Train

*

Soon-Hee Kwon"®, Sungsoo Park’, Dong-Joon Shin, Jae-Ho Lee™, Kyeongjun Ko
2 <

2502 FshE AR AYEGE HHE ARl AXE] Asie Al AxE E
HAARE AFgsta A& FAalshe Zlo] Aolrh & =ollMe 245802 /S]] EdllaEr|Alad
o] Az A4S $8] PEl1 EoSKdecoding) SEE /WA f1% WE dazsER] 7S Akl
|72 54 dlo|elE 2235 (scrambling) 3= 3K encoding) IS AAX EMAFET €2 AAE =
2, EdlxEr 2oyt 44 dHoleE H33Kdecoding)dhs A ollA t]2=2E-8)(descrambling)©] Z4A o],
B ollie tlamwdlEs] AZE HR|aE 32 P2 34 T deasie] W oamsEs] sEe Ak

aba, ARk 7S AREE S 71 el vl e F 5 dAS] L ¢ S Bk

e A s

Key Words : Transponder, Eurobalise, Telegram, Descrambling, Parallel Processing

ABSTRACT

In order to detect the exact position of high-speed train, it is necessary to obtain location information from
the transponder tag installed along the track. In this paper, we proposed parallel descrambling scheme for
high-speed railway transponder system, which aims for reducing the processing time required to decode telegram.
Since a telegram is stored in a tag after information bits are scrambled by an encoder, decoding procedure
includes descrambling of received telegram to recover the original information bits. By analyzing the structure of
the descrambling shift register circuit, we proposed a parallel descrambling scheme for fast decoding of telegram.
By comparing the required number of clocks, it is shown that the proposed scheme significantly outperforms the

original one.
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Scheme Scheme
Long Short Long Short
# of
Delay 32 32 320 320
Elements
# of
XOR 6 6 348 348
Gates
Memory
(bits) - - 1150 530
# of
Clocks 830 210 116 56
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25} 288 Fualy] wlaie,
¥ 1,2, 364 2 4 o] AlRkEl vzt

e A7 7gellxe #lel 2x1e] 75} XOR &2}
o A7k S7ksted EAfert SRR 21 deln
ot gk el asle] A S AelE 2 ¢ 9l
7 e taages] A ARk
A8 A = Sleks Aol sk o9t
Bate ol 22| A7ke] Edlo] = Q2 Z(tradeoff) S %
B3l FoiRl Al A3 HaammE 7l

A4 4 9lek

td

e
o aet rlo

).

my

i

wollA] ARG vz EE] HE A2 7Y

v];]_' T
shEslel SRS E S A2 SEg

o
ol 7Ielek =3k, skesle] BA=E Al 2t
o] 74, XOR 2Ake] 7l wlwe]e] 5 oo &

AMatglom el w2 0] s 543} 51
walck #jedaate] i D, XOR 2Ake] 5 X,
mlele] 5 M, 223 2= 5 Ny, ol 3P
252 NG gell wbA] o] fAlE B tellA
A A 2] D=32g, X=238g—32,
M=m+32g, N, =m/g+33°] Fc} =k} D,
X, Me] HHgto] Al Qlepd o= go] Uiz
< G Axet 5= gl wleby] 23" D, X, M2
kel W HA N 3 78 5 9k o=
Ak 71e] sk=sllo] Fatmel Ae|greslke] B
o=z FHE HolH, g9} o] o] Ede]
o3 s g Al BeE Ads] 243 5 9)
ok g B el AAE e F|=me] gl
shte] AlFe] glHel whE shte] AlFs EHS
e AZE HAzEe] WE A 7S AldEisd

gt ohs Ale] e 51 o AR 2
A= AlZE A2 32k 22 TS At A
E x| zElolAe] WE A2 sy g & 5
U5 7ok
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