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The study on scheme for train position detection based on GPS/DR
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ABSTRACT

For a thorough train control, the precise train position detection is necessarily required. The
widely used current way for train position detection is the one of using track circuits. The
track circuit has a simple structure, and has a high level of reliability. However trains can be
detected only on track circuits, which have to be installed on all ground sections, and much
amount of cost for its installation and maintenance is needed. In addition, for the track circuit,
only discontinuous position detection is possible because of the features of the closed circuit
loop configuration. As the recent advances in telecommunication technologies and high-tech
vehicle-based control equipments, for the train position detection, the method to detect
positions directly from on trains is being studied. Vehicle-based position detection method is to
estimate train positions, speed, timing data continuously, and to use them as the control
information. In this paper, the features of GPS navigation and DR navigation are analyzed, and
the navigation filters are designed by constructing vehicle-based train position detection method
by combining GPS navigation and DR navigation for their complementary cooperation, and by
using kalman filter. The position estimation performance of the proposed method is also
confirmed by simulations.

AL Ao g A= EAAe] AEg AA7E vtEA desit d4 dwbdos de] ARg

Hi Qv GAEANHE S ARIERE o]&ske et AES|IE= 1009 o) AREER FAZA
T 0] ‘%—’E'é}tq e 7t F }«] /\}‘Q“ﬁ dete] AlElAgdo] drE= o] vt AN A=
L3 2 QoA vt HAT}E 7hsstR v ATt AR EE X Hokst HX R FARTd B
L H|go] ARFET. EE?E} ?J]J_ﬁli ] Z(closed circuit loop) T4 EA Wi EAEHA ¢4
AAgro] 7hssieh[1]. HE SRV dE AgAo) g o Hkste] upeh Oﬂx}«] AAHAA = dAt
oA A A HAG= HJ“ST%O] A= I D} AET A ] A AA A DA =, A

J

4 4 "
Y

A

A% 0w Z4ao Aae] AolAnw Apgars WAold. oleld AgFAe
R aAol e go] ws 2ol

o A4 AT FA FAFAe AANPAE £

] A
sk of= A A&stE 9% AF7F A AT [2].

ﬁv{
o
Qb
ok
[ 2>
r
-
e N

Azt e A GaA)

e A
19] AxafA| o)Al 2~EIQ1 ERTMS/ETCS Level

_cq

* 439, ALY |EATY EAAAATEH, FAdAFY
E-mail : khshin@krri.re.kr

TEL : (031)460-5488 FAX : (031)460-5449
o BTHEI)EATY



£
D
U
wn
o
Ho
N
to
Wi
2
rlr
do
oX,
>
fol
lo
N
re
to
2
o
Ho
2,
lo
N
ol
QL
2~
=
R
i o o

o
X
i
9

Aglol dAg A9 el EAlshs 58S 7HERE At =
GPSH1 9] 71 &= A

5 43 e g ARAA I W] £ gl A JHE ARt AREAFY] 914
S AFEsh A7 SA- S fEAE AolRAA
F7] ¢ £ 8 A7 ®istE S dAgsirt
X ol

o
A7h wAE SR Azl s Aol 928 AN R 2B
o

S
N
N,
o
_0|L
N
=)
Shl
=2
o

Hjelste] 915937k Fokek wAlol 9l

B owRodE GPSTWI DRYWS 53¢ RAstw 7 PgNe] wHe nedns GPSFR
DREWE AFstel 44710 AAAAAARANE FY5T 2WAHE Agste] GUAHES AADY
5 RN P FAse] Add P9 A FYYEL A

2. DR &¥3% GPS ¥4

2.1 DR(Dead Reckoning)

DREH-L oln] A& &3 = 3 A HAA HaY W3k 5 9 A ZLS o] 8351o] o] 5A 9 A 2§
AAE Axbsls 3otk 18 13 Z+o] ENU(East North Up) FHIEAZ A3k Ao &% O
A1) 2o

- MorlhiMN |
L .
i
. e ]
® ,
2 g
L Sl
=T | B
P ] -
b i L
E N " A Eaeklk]
Sida vies T v

% 1 DR #3374

v 5(R)
v MR
v (k)

(k)=

s( &) cos O( k) cos (k)

s(#&)cos (k) sin gb(k)}
s(k)sin¢( k)

-

ANyl oA 0 (DS A7 BE, BB FANGe] Suoln (pi AF AAYFoRe £
o], gt A TR, ypt AAZelth APl FPomW SHAtT AHPHE ADE H(@)
o o] mAT F vk

v (k) s(k)sin ¢( )
(k) =|v(R)|=|s(k) cos k) 21(2)
v LR) 0
Aol 27] Aol gk QA7h glokar 7hgetal 919 SR8 Adste] Ao AAE AL F 2l
. 54 F7] T AFY SE7F WA gevhal 7S, DRYY S AREste] AlLke zbge] 913
= O 2ol xdEh



P pr(k) =P pp(k—1)+v(k) 2t 21(3)

2
N
R
o

3
—

4 ooz

FEel 91, p (e A oA Aot
£EZ4E AN A = -
MEEA Bol duh whadeie AA AR £E8 7]
CebmrEE A7) EE YEAAE Agstl ARe 045E Y5

(w)}
=3
U3
i e

3

o

N

d

> P
>
oo

He o
Mo

2 B2

RSO

Fé
X
e
e = O

o H &
o L =
N
>
o
o[-ﬂ_g,
o
OllHﬁ
N

—

o 2 oy Hd KU
Ak
)
o|\
)
i
2

r =

| ;LL
B
o
o
Y
N

E

2 N oox

Lty

g
o
4 & M
i
it
]

o N,

o
Lo,
X
Wi o —

o
o

fF 26 N oo dn oM & @

of W SRS ZHs: BAAACIT AEEAS AHstol
= ANEA A TEYHC

%A Aol AREBR o5
s walo] ArH4l BEAY AAZ 54§ AMRE AolzimEst gk,

auy
2l
)
¥o,
&
N
S
db
o
)
rlr
10 o Ln
R
Mo
4 01_[-[

e

0
o, -
N

B

k1

2.2 GPS(Global Positioning System)
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ABSTRACT

For a thorough train control, the precise train position detection is necessarily required. The
widely used current way for train position detection is the one of using track circuits. The
track circuit has a simple structure, and has a high level of reliability. However trains can be
detected only on track circuits, which have to be installed on all ground sections, and much
amount of cost for its installation and maintenance is needed. In addition, for the track circuit,
only discontinuous position detection is possible because of the features of the closed circuit
loop configuration. As the recent advances in telecommunication technologies and high-tech
vehicle-based control equipments, for the train position detection, the method to detect
positions directly from on trains is being studied. Vehicle-based position detection method is to
estimate train positions, speed, timing data continuously, and to use them as the control
information. In this paper, the features of GPS navigation and DR navigation are analyzed, and
the navigation filters are designed by constructing vehicle-based train position detection method
by combining GPS navigation and DR navigation for their complementary cooperation, and by
using kalman filter. The position estimation performance of the proposed method is also
confirmed by simulations.
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