1/22

FIG. 1
OPERATION | 4
MANAGEMENT DEVICE 10
1 -~
WAYSIDE DEVICE ~ ~—2

L

/ 1
ON-BOARD DEVICE (11

ON-BOARD 19
TURNOUT DEVICE

ST11 ST12 ST13 ST14 2§

{l

PASSAGE IN

UNAPPROACHABLE APPROACHING RIGHT GRANTED SSACE

REQUEST EXCLUSIVE PRESENT

A ONRALWAY |4
| | FORROUTE PASSAGE COMPLETED |
I I
I I

; ST21 STz ST23  sT4 ST25 | B
SWITCHING ~\ / SWITCHING ./ SWITCHING IN PASSAGE IN

UNAPPROACHABLE UNAVAILABLE /\ AVAILABLE 7\ “PRoGRESS /\APPROACHABLEFX “bpogress

PRESENT
PASSAGE COMPLETED ON RAILWAY

ST26



2/22
FIG. 3

COMMUNICATION
DIRECTION

COMMUNICATION CONTENT

WAYSIDE DEVICE —
ON-BOARD DEVIC

PERMUTATION OF SECTIONS
HAVING APPROACHING RIGHT

ON-BOARD DEVICE —

AR A CURRENT POSITION
FIG. 4
EXANPLE OF RIGHT SECTION TABLE i
SECHON | TumnouT | FESENT. | APPROACHABLE
NANE ON RAILWAY
T | ABSENT | O 0
OPPOSITE
] - 0
TRAVELING POSITION
DRECTION | | 4T | ABSENT | - 0
5T | ABSENT | - 0
i | ABSENT | - X
1
0 PRESENT . || O ApPROACHABLE
- PBSENT i || X UNAPPROACHABLE




3/22
FIG. 5

( START )

DETECT ON-BOARD
TURNOUT STATE

UPDATE SELF-POSITION

UPDATE RIGHT SECTION

DETERMINE THAT APPROACHING
IS AVAILABLE

DETERMINE WHETHER OR
NOT SWITCHING IS AVAILABLE

OUTPUT SWITCHING COMMAND

END



4/22
FIG. 6

( START )

CALCULATE SELF-POSITION  [~3S21

APPROACHABLE

SECTION ABSENT 522
APPROACHABLE
SEC

TION PRESENT

SELECT SUBSEQUENT ~—S523
APPROACHABLE SECTION

S24
PRESENT ON RAILWAY

~525
A | [CHANGE TO PRESENT

ON RAILWAY
|

S26

ABSENT ON RAILWAY IN
LEADING SECTION

PRESENT ON RAILWAY =521
IN LEADING SECTION| | DELETE LEADING LINE

A A

END




5/22

FIG.

/

( START )

SELECT UNAPPROACHABLE | g
LEADING LINE
UNAPPROACHABLE
SECTION ABSENT S49
UNAPPROACHABLE
343 | SECTION PRESENT
TURNOUT ABSENT
~S44
TURNOUT PRESENT| "eHANGE SECTION TO
APPROACHABLE
|
SEGTION TURNOUT DIREGTION
o5 AND ON-BOARD TURNOUT

SEGTION TURNOUT DIRECTION
AND ON-BOARD TURNOUT
DIRECTION DO NOT COINCIDE
WITH EACH OTHER

DIRECTION COINCIDE WITH

/

2 EACH OTHER
> ~S46

CHANGE SECTION TO
APPROCHABLE

END



6/22
FIG. 8

( START )

SELECT UNAPPROACHABLE | _ g4
LEADING LINE
TURNOUT ABSENT S62
TURNOUT PRESENT
SWITCHING
UNAVAILABLE $63
SWITCHING AVAILABLE
S64
NORMAL POSITION OPPOSITE POSITION
~~S65 ~S66
NORMAL POSITION OPPOSITE POSITION
SWITCHING COMMAND | | SWITCHING COMMAND




1/22

FIG. 9A
SPEED __EMERGENCY BRAKE SPEED PATTERN ,»3/00
| SPEEDLMIT P L
~~.... TARGET SECTION
OPPOSITE POSITION \Q{ 3Tn b ; TTn
7\‘1\\\\\\[\\\\\\\1\\\\\\\I\\\\\\“l
T T a7 \Q\
3Tr TTr
FIG. 9B
STATE OF
TARGETSECﬂON
~—- ST ST12 ST13 ST14 28
| s
REQUEST EXCLUSIVE PRESENT
ON RAILWA
FORROUTE PASSAGE COMPLETED NRALHAY

ST21 ST22 ST23 ST24 ST25 1S

PASSAGE IN
PROGRESS

UNAPPRO?CHABLE
|

I - PRESENT
PASSAGE COMPLETED ON RAILWAY
ST26
FIG. 9C
/\/111
SECTION PRESENT
NAME TURNOUT ON RAILWAY APPROACHABLE
27 ABSENT 0 0
OPPOSITE _
T | posimioN 0
47 ABSENT - 0
5T ABSENT - 0
6T ABSENT - 0




8/22

FIG. 10A
REQUEST
FOR ROUTE
SPEED * EMERGENGY BRAKE SPEED PATTERN r3/00
| SPEEDLMIT | i L
e . ., TARGET SECTION
OPPOSITE POSITION~_, ./~ 3TN R —t
Mﬁ?\‘l\\\\\\l\\\\\\\‘{\\\\\\\I\\\\\\1 /
T A B 5T Q\
3Tr
FIG. 10B
STATE OF TARGET
SEGTION
ST11 -+ ST12 ST13 ST14 2S
| Ve
& =
REQUEST EXCLUSIVE PRESENT
FOR RIOUTE PASSAGE COMPLETED ON RALLHAY

ST22 ST23 ST24 ST25

SWITCHING \ / SWITCHING )./ SWITCHING N PASSAGEIN
UNAVAILABLE J\ AVAICABLE 1\ “procress /\APPROACHABLEF>\ “opoaress

PRESENT
d ON RAILWAY
PASSAGE COMPLETED

| ST21

UNAPPROACHABLE

ST26



9/22
FIG. 11A

EMERGENCY BRAKE SPEED PATTERN 300
SPEED Lo
. SPEEDLMIT | e
................. ... TARGET SECTION
OPROSITE POSITION~,, = 3T ™,
I IL&?\\\‘{\\\\\\\I\\\\\\\{\\\\\\\I/V / /I I

m mooAN a 5T TN

3Tr TTr

FIG. 118

STATE OF TARGET SECTION

stir ST12 ST13 ST

REQUEST EXCLUSIVE
FOR ROUTE

(e

APPROACHING RIGHT GRANTED

|
PASSAGE COMPLETED

PASSAGE IN
PROGRESS

ON RAILWAY

ST21 ST22  ST23  ST24  ST25 }S
)
T PASSAGE COMPLETED ON RAILWAY
ST26
FIG. 11C
/J 11
SECTION PRESENT
OOV rumnou | FFESENT | AppROAGHABLE
OPPOSITE
S | posmon | © 0
T | ABSENT _ 0
5T | ABSENT _ 0
6T | ABSENT _ 0
NORWAL | _
| posION X




10/22

FIG. 12A
SPEED EMERGENCY BRAKE SPEED PATTERN 300
A T T e ’ )"‘/
CoseEDLMT T
oo TARGET SECTION
3Tn \_\QE)PPOSITE POSITION _{ N 7 Tn
i | 7\\\\{\\\\\\\‘}\\\\\\1/\( / /l I
M a Ay Vi i I N
3Tr {
1Tr
FIG. 12B
STATE OF TARGET SECTION
sTi1 T2 e STI3 STI4 28
APPROACHING RIGHT GRANTED F;%SOS(?SEESISN
CLUSV —— RES
< i
PASSAGE COMPLETED
ST21 ST22!  ST23 ST24  ST25 'LS
SWITCHING
PRESENT

ON RAILWAY

PASSAGE COMPLETED

ST26
FIG. 12C

SECTION PRESENT
NAME TURNOUT ON RAILWAY APPROACHABLE

e,

T | MBSENT | O 0
5T | ABSENT | - 0
6T | ABSENT | - 0
| NORVAL

POSITION ) X




11/22

FIG. 13A
EIERGEIOY BRAE PEED PATER 300
SPEED ENERGENCY BRAKE S i
LDy fomeme . JHRGET SECTON
3Tn~>, WNPROGRESS 1 —> 01,
| | \Q( = 2 |
| | |\\\\\\\|\\\\\\\\l\\\\\\|/\/ / /| |
iT a A o TN
3Tr f
ITr
FIG. 13B
STATE OF TARGET SECTION
sTi1 ST12 M er3 STH4 28
L e

PASSAGE IN
PROGRESS

APPROACH]NGIRIGHT GRANTED
|

EXCLUSIVE PRESENT

e ON RAILWAY

|
PASSAGE COMPLETED
|

ST21 ST22  ST23  ST24  ST25 18
CEPED ) ) &
Il_ ________ _ PRESENT
PASSAGE COMPLETED ON RAILWAY
ST26
FIG. 13C
/\/1 1
SECTION PRESENT
Taie | TURNOUT [ o). | APPROACHABLE
T | ABSENT 0 0
5T | ABSENT ; 0
6T | ABSENT _ 0
NORMAL -
T | posmmoN X




12/22

FIG. 14A
EMERGENCY BRAKE SPEED PATTERN 300
SPEED SR o~
SPEEDLMIT | vvoutal orcrmon
1 — o NORUALPOSTION ™~ " TARGET SECTION
\‘Q(f ﬁ IE /1 7T /7Tn
| | | | |
[ |/ | I\\\\\\\k\\\\\\l\\\\\\l |
T T ] a7 TN )
3Tr f
1Tr
FIG. 14B
STATE OF TARGET SECTION
sti1 ST12 ST13  —-——.STI4 28
: R
i | PASSAGE N
,
EQUEST EXCLUSIVE | e

FOR ROUTE ON RAILWAY

PASSAGE COMPLETED

ST21 ST22  ST23  ST24  ST25 1S

PASSAGE IN
PROGRESS

UNAPPROACHABLE

|
PRESENT

PASSAGE COMPLETED T ON RAILWAY

ST26
FIG. 14C

SECTION PRESENT
NAME TURNOUT ON RAILWAY APPROACHABLE

8 %

5T | ABSENT | O 0
6T | ABSENT | - 0
| NORVAL | ;

POSITION




13/22

FIG. 15A
EMERGENCY BRAKE SPEED PATTERN
SPEED e TARGET SECTION
| SPEED LIMIT ot T 300
90N NORMAL P108[TlON > TTn -
| | ] | | | k| ]
I | / | | | |
Il o7 37 T 5T 6T 8T
3Tr f
ITr
FIG. 158B
STATE OF TARGET
SECT'ION 14 98
ST12 \ ST
STI1 ST13 RO

REQUEST EXCLUSIVE

FOR ROUTE

L{ PASSAGE IN
APPROACHING RIGHT GRANTED T\_ PROGRESS
PRESENT

ON RAILWAY
PASSAGE COMPLETED

ST21

UNAPPROACHABLE

ST22

SWITCHING
UNAVAILABLE

ST23 ST24

SWITCHING SWITCHING IN
AVAILABLE PROGRESS

PASSAGE COMPLETED

ST25:ST26 1S
| e

PASSAGE IN
PROGRESS

APPROACHABLE}=

PRESENT
ON RAILWAY =~




14/22

FIG. 16
ST31 ST32 ST33 ST34 58b
APPROACHING PASSAGE N
UNAPPROACHABLE w
¥ HORROUTE - ONRALNAY |?
PASSAGE COMPLETED
i ST41 ST42 sty STM ISP
SWITCHING
REQUEST EXCLUSIVE PRESENT
FOR ROUTE OASSAGE COMPLETED ON RAILWAY
ST45
FIG. 17
COMMUNICATION
DIRECTION COMMUNICATION CONTENT
PERMUTATION OF SECTIONS
WAYSIDE DEVICE — HAVING APPROACHING RIGHT
ON-BOARD DEVICE REQUEST STATE OF
SUBSEQUENT SECTION
ON-BOARD DEVICE —




15/22

FIG. 18
EXAMPLE OF RIGHT SECTION TABLE 111b
SECTION | pwout | PRESENT | AppROAGHABLE —
NAME ON RAILWAY
7 | mSENT | O 0
OPPOSITE
3T _ 0
TRAVELING POSITION
DIRECTION 7| MSENT | - 0
5T | ABSENT | - 0
67 | ABSENT | - X
NORMAL | _
g ™

PRESENT
O oNRiLway | | O APPROACHABLE

_ ABSENT
ON RAILWAY X UNAPPROACHABLE
REQUESTED  REQUESTED




16/22

FIG. 19A
REQUEST
FOR ROUTE
SPEED EMERGENCY BRAKE SPEED PATTERN @
T ———— ’/

SPEEDLIMIT

OPPOSITE\T-.., TARGET SECTION 30

o
)

~~3Tn PosITION TTn .
| | \%Q | | [EijT/ N /; |

| | | MAAS\}A_LAAAAAN
M 1 o i o X o
3Tr \th}k
1Tr la
FIG. 198
STATE OF TARGET
SECTION
STI1 - ST12 ST13 ST14 13§
=
XCLUSIVE PRESENT
ON RAILWAY

PASSAGE COMPLETED

ST22 ST23  ST24  ST25 1S

SWITCHING SWITCHING SWITCHING IN
UNAVAILABLE AVAILABLE PROGRESS

PASSAGE IN
PASSAGE COMPLETED

APPROACHABLE PROGRESS

PRESENT
ON RAILWAY

ST26



17/22
FIG. 19C

REQUEST
FOR ROUTE
SPEED EMERGENCX_BRAKE SPEED PATTERN

| SPEEDLMT | 2
SWITCHING I~ TARGET SECTION

3Tn 1™
\sz PROGRESS , \TPT” rgoo
| Y7780 |

| } | I\\\\\\\l\\\\\\.{l | |
1T 27 / kil 47 5T 6T }\ 8T
3Tr

FIG. 19D
STATE OF
TARGET SECTION
2Sb  ST3 STz ST33 ST34
a ,‘ l
! APPROACHING PASSAGE IN
ONAPPROACHABLE , SROGRESS
e
PASSAGE COMPLETED ON RALLWAY
1Sb ST41 ST42 ST43 ST44
a

SWITCHING PASSAGEIN
UNAVAILABLE )1 APPROACHABLE—{ proGRESS

R%QRLJEST EXCLUSIVE PRESENT
FORROUTE ~PASSAGE COMPLETED ON RAILWAY

WITCHING
AILABLE

ST45



18/22
FIG. 20A

SPEED EMERGENCY BRAKE SPEED PATTERN

{  SPEED LIMIT

\
T ... TARGET SECTION
\(Q/ﬂ” OPPOSITE POSITION™, > 7Ty 300

| | LIy 4
| % | i |
17 Al k1| 4T oT 6T f 8T
3Tr
ITr
STATE OF TARGET SECTION
{\

ST ST12 ocbeeeel STI3 ST14 28
| s
| PASSAGE IN

@ | APPROACHNG RIHT GRAVTED OSACE ]
EXCLUSIVE PRESENT
PELEST | | ON RALLWAY
PASSAGE COMPLETED
i i
ST21 ST22; ST23 ST24 ST25
|
|
|
SHTCHING i SHITCHNG i/ SHITCHING N PASSAGE IN

UNAPPROACHABLE UNAVAILABLE I\ AVAIABLE I\ “PRoGRESs \APPROACHABLEF “ppocress
i PRESENT
N ON RALLWAY

PASSAGE COMPLETED

ST26



19/22
FIG. 20C

SPEED EMERGENCY BRAKE SPEED PATTERN

SPEEDLMIT , T 4

' ' NORMAL & e TARGET SECTION

| | | | RANMVYVNVNAWN AVNAY I
M m A i 51 T N TTr O
Tr
FIG. 20D
STATE OF
TARGET SECTION
2Sb  ST3 ST32 ~ST33--1—. ST34
Ca i
APPROACHING PASSAGE IN
UNAPPROACHABLE RIGHT GRANTED PROGRESS
REQUEST EXCLUSIVE , PRESENT
FOR ROUTE PASSAGE COLETED | ON RAILWAY
1Sb  ST41 ST42 ST43}  ST44
- !
SHITCHING SITCHING | FASSAGE I
UNAVALABLE NALEE ) >\ PROGRESS
REQUEST EXCLUSIVE 9 PRESENT
FOR ROUTE ASSIGE COPLETED =" ON RAILWAY

ST45



20/22
FIG. 21A

SPEED EMERGENCYBRAKESPEEDPATTERN

SPEED LIMIT R
L
| SWITCHING ™., TARGET SECTION 5

~3Tn INPROGRESS ™. — - ~.7Tn,~
\((( | | =0 Yy /]/T /l |

| } | | EANMNNNNYY /71 |
0 7 A a7 57 G N
3Tr f
1Tr
FIG. 21B
STATE OF TARGET SECTION
ST11 ST12 ~--ST13 STI4 28

APPROACH]NGIRIGHT GRANTED

UNAPPROACHABLE @
FQUEST EXCLUSIVE

R
FOR ROUTE

PASSAGE IN
PROGRESS
PRESENT

ON RAILWAY

[ s

PASSAGE COMPLETE

ST21 ST22 ST23

ST24  ST25 1S

i
|
|
|
| £
|
SWITCHING SWITCHING i/~ SWITCHING IN PASSAGE IN
UNAPPROACHABLE UNAVAILABLE /™\ AVAILABLE /I\_ PROGRESS PROGRESS
i PRESENT
R - ON RAILWAY

PASSAGE COMPLETED

ST26



21/22

FIG. 21C
SPEED ENERGENCY BRAKE SPEED PATTERN
. SPEEDLIMT | \_ TARGET SECTION
3T NORMAL POSITION /3=~ 300
\Q(‘f " / mTn, %
= e T
T AR B 5T aoN 0
3Tr TTé
FIG. 21D
STATE OF
TARGET SECTION
ST32

ST33  -ST34-1-,

APPROAGHING PASSAGE IN
RIGHT GRANTED PROGRESS
EXCLUSIVE

23b ST31
—a

REQUEST PRESENT
FORROUTE PASSAGE COMPLETED ON RAILWAY
1%9‘ ST41 ST42 ST43 ST44 ST45

SWITCHING
UNAVAILABLE

REQUEST EXCLUSIVE PRESENT T~
FORROUTE PASSAGE COMPLETED ON RAILWAY

SWITCHING
AVAILABLE

PASSAGE IN
PROGRESS




,»—-—«\____,._;f\ﬂc
FIG. 24
90
~91 /
CPU
AUXILIARY MAIN STORAGE
STORAGE DEVICE DEVICE INTERFACE




