1/7

[ e e e e e e e e e e e e e e e

%) ﬁ|||
4/4
©w
llllllllllllllllllllllllllllllllllllllll T
O s )
¥ "
o |
-1 i
B
]
|
“
o NI oo <+ WO
e ~ <] - < |
!
|
!
| | _
i
|
= -] =t o 1
o~ i o e i
\ _ A\ oo
N =
I
]
—
L — ,
o~ ~ !
— —~ ~
IN )
™~ |
|
< |
\ 1
“
o o (] 1
g— o o “
)
{
)
]
]
||||||| e e e e e e e e o e e e e e e e )

Distance

5

»

2113114

Fig. 1
N

S e s

o z

.2 Q
g%, :
xR 3

ey o
a 8 >
% O vaLv
m o

Fig. 2




54

— — o — o o]

b e o e e e s - ———_— — —— -

e e e e —  —  — ———— g - —— =
~J ;7 "

W
— I
]
]
]
!
T i
S “
2 i
- ]
|
)
o 1
o !
co !
N~ “
|

o~
< ; 11 2 =Y “
—

= ) U ~— i
+l o [P w | L !
~ 1NY =) i
2 | | |
™~ i I~ S
/ 1 o “
" __ —~
i 1 |
I | ]
! ) |
=i “ = “
<t~ I o e \ ) i
o |

— - 4414
oo = o !
% = > f
(=) - <3 I
o0 ] -+ !
ool + “
(> oo |
[= =] w ”
{
i

e
i

Fig. 3



110

112~ Identify global delay Tl Q

1081

Calculate and store with fixed Q of N
N
ju | 2 Reg. (K
I k=1
G
i N
C2 Q= 0903 kz_] Reg. . (K

1

116

114

i =-> i+l

Calculate average criteria:

X .
i
C.@=) C. QX
118 ' E] ‘
N~ X
_ [
C,Q-= E] C, @/x
Average T(Q)

120

Identify braking category depending on average
criteria C1(Q), G(Q) and T(Q)

based on a classification process

I

122
4

Determine adaptation controls depending
on the class to which train belongs
based on a correspondence table

|
124 _4 End

Fig. 4



Deceleration
period

A
Oms~2 [ ___._ R

10 % Actrain [————~——-~————- 3

Deceleration produced

417

S

> time
T
126) 128
Delay d +d'
Fig. 5
Deceleration
period
Ooms-2{_____
10 % Actrain fp———--—--

Target deceleration
at final precision stop

Deceleration produced

4

time

128

126

Delay d + d'

Fig. 6



5/7

T =T
model identified
Category 1 Category2  Category 3
TR T
Fig. 7
T #1
Category 5 model  identified
Category 8 Category 6 Category 3
Category 9 Category 7 Category 4
—-€ +8 ”—C—]
Category 9  Category 8 ijtegoryj B Category 6 ~ Category 5 Category 4 Category 3
3 12 -l 0 1 02 m3 C
Fig. 8
-K3 -K2 -K1 +K1 +K2 +K3
K I VR | 0 M 12 3 Cl



6/7

Comparison between
model monitoring

delay and identified
delay
Monitoring model delay = Monitoring model
identified delay delay # identified delay
i i Train
inTrmn ! cc’g:zxy ShOl’t correctly LOIlg
_positioned positioned Train positioned train
lCategory ll l Category 2 I
Short T“i’-’;l Long
CcOofT:! .
train positioned train
- 4 -
Train much | [ Train too Tain Train ~Tram Train too | [ Train much
too short short lightly short OK slightly lon lon, L too long
y 4 \ Y A A 4
Category] Category Categoryl [Category Category Category Cat%gory
3 4 5 6 7 8

Fig. 9



Number of stops

Number of stops

7]7

70

60

40

30

-

20

10

I

0

LY

04

-0.3

0.2

-0.1 0
Stopping precision (metre)

Fig. 11

0.1

0.2

0.3

80

70

40

30

rr

20

10

n N1 th“

0.4

0.3

-0.2

-0.1 0

Fig. 12

0.1

-lullh

0.2

0.3



