
TRAIN DIAGRAM MAKING-OUT METHOD  BACKGROUND OF THE INVENTION  Field of the
Invention       The present invention relates to a method for making out a
train diagram in a train diagram making-out apparatus for  automatically
making out a train diagram.  Description of Related Art       Fig. 6 is a
flowchart showing a conventional train diagram  make-out method disclosed,
e.g., in Japanese Patent Laid-Open 



No. 5-278614.       The operation of this flowchart will be described
hereinafter. An operator selects and sets up either of  preferential modes
(up train preferential, down train  preferential) (S1) and indicates the
starting station, the  starting time and the destination station of a train
(S2).  Based on the these indicated stations and starting time and the
basic travel duration from the relevant station to the next  station
(station N), the arrival time at the station N is  calculated in accordance
with Eq. (A) (S3).       Station N arrival time = Station (N-1) starting
time +  Basic travel duration to station N ... (A)  



Here, it is judged whether or not the train diagram line to  be made out
causes the occurrence an inter-station crossing (up  and down trains are
present at the same time and the same place  on a rail) with any of the
existing train diagram lines (S4).       When there occurs no inter-station
crossing, the train  diagram line to the station N is made out (S5), and if
the                                     -2- station N is the destination,
the make-out of the train diagram  line finishes (S6). If not, the leaving
time of the N station  is calculated in accordance with Eq. (B) (S7). 



Station N leaving time = Station N arrival time + Basic  stopping duration
... (B)       And, the station N is renewed to the station next to the
station N (S9). Subsequently, the above operation is repeated  on the basis
of the renewed N.       On the other hand, when an inter-station crossing
occurs,  the escape procedure described above is accomplished according  to
the directed preferential mode before the procedures (S5) -  (S9) are
performed.       Then, when the train diagram line to be now made out is
the  escape mode (train already made out is preferential), the  leaving
time of the station and the arrival time of the next  



station for the make-out diagram line are calculated and  modified, and the
inter-station crossing is solved (S10).       By contraries, when the train
diagram line already made out  is the escape mode (train to be now made out
is preferential),  the inter-station crossing is solved by postponing the
leaving  time from the next station of the train already made out to the
arrival time at the next station of the to-be-made-out diagram  line.
Furthermore, the times subsequent to the leaving time of  the train already
made out are modified (S11).       Since a conventional train diagram
making-out method is  composed as follows, there were cases where the
inter-station  crossing was unconditionally avoided without consideration
of  facility conditions (partial double track concerning the travel 



-3-  track). In addition, it was required to check the preferential  mode
for each station regardless of types of trains.  Furthermore, the crossing
of trains between stations was checked  only once and no inter-station
crossing with the following  trains has been taken into consideration.
BRIEF SUMMARY OF THE INVENTION  Object of the Invention       The present
invention was made to solve the problems and  



its object is to provide a train diagram making-out method  enabling the
running efficiency to be promoted by checking the  preferential mode (up-
or down-train preferential) in  consideration of facility conditions or
train type or the  inter-station crossing with the subsequent train diagram
lines  to escape either of the trains in the escape station.  Summary of
the Invention       To solve the former problems, the first invention is a
train diagram making-out method for automatically making out a  train
diagram in a single-track section containing an escape  station with an
escape side track for the crossing of trains and  a partial double-track
section, comprising the steps of:  checking the inter-station crossing with
train diagram lines 



already made out in making out a train diagram line and checking  the
facility conditions on the train diagram line track  mentioned above if the
above inter-station crossing takes place  to escape one train causing the
inter-station crossing in  accordance with the above facility conditions.
-4-      And, the second invention is a method wherein the  making-out of a
train diagram line is performed in accordance  with the type of a train.  



And, the third invention is a train diagram making-out  method for
automatically making out a train diagram in a  single-track section
containing an escape station with an escape  side track for the crossing of
trains and a partial double-track  section, comprising the steps of:
checking the inter-station  crossing with train diagram lines already made
out in making out  a train diagram line and moreover checking the
inter-station  crossing with the subsequent train diagram lines already
made  out.       And, the fourth invention is a method wherein, if the
inter-station crossing with a subsequent train diagram line  already made
out takes place. one train is escaped in the escape  station in accordance
with the preferential degree of the train 



in the diagram line to be made out and the train in the diagram  line
already made out.       Furthermore, the fifth invention is a method
wherein, if  the inter-station crossing with a subsequent train diagram
line  already made out takes place. the arrival times at the next  station
for the train in the diagram line to be made out and the  train in the
diagram line already made out are calculated and  one train is escaped in
the escape station in accordance with  the both calculated arrival times.
According to such an arrangement, when an inter-station  crossing takes
place, the validity thereof can be judged and the    



-5-  not preferential train can be escaped in the escapable station,  for
example, on the prior side of the progressing direction.  BRIEF DESCRIPTION
OF THE DRAWINGS       Fig. 1 is a flowchart showing a diagram making-out
procedure according to Embodiment 1;       Fig. 2 is an illustration of
drawing a diagram line in a  diagram editing screen according to Embodiment
1.       Fig. 3 is an illustration of an escape processing according  to
Embodiment 1;       Fig. 4 is an illustration of an escape processing
according 



to Embodiment 1;       Fig. 5 is an illustration of an escape processing
according  to Embodiment 1; and       Fig. 6 is a flowchart showing a
conventional diagram  making-out procedure.  DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS  Embodiment 1.       Hereinafter, Embodiment 1 of the
present invention will be  described. Fig.1 is a flowchart showing the
procedure of a  train diagram making-out method according to the present
invention. Fig. 2 is an illustration of drawing a diagram line  in a
diagram editing screen, where the abscissa and the ordinate  



indicate a time elapsed and a station, respectively. Figs. 3 -  5 are
illustrations of escape processing in a case where an  inter-station
crossing takes place, where ta 1 - ta2, and tbl -  tb2 denote escape
duration.       Next, the operation will be described. For purposes of
explanation, there are stations 1 to 5 (in sequence of
-6- up-direction) as stations, while the stations 2 and 3 are  escapable
stations. On the assumption that the down-train  diagram line has already
been made out and the up-train diagram 



line is newly made out, description will proceed. On a display  device, a
diagram editing screen shown in Fig. 2 (b) is  displayed with a computer.
First, as shown in Fig. 2 (b), the type of a train is  indicated on
operator's selection of the type of a train (any of  limited express,
express, local and out-of-service) by using a  mouse (S1). Next, as shown
in Fig. 2 (c), the starting  station, the starting time (readable at the
abscissa of the  point P) and the destination station are recognized with
the  aide of a computer (S2) on operator's pointing to one point  (point P)
on the transverse line representing the starting  station and another point
(point Q) on the transverse line  



representing the destination station of the train diagram. On  the basis of
the stations and the starting time recognized, and  the basic travel
duration from this recognized leaving station  to the next station (station
2 as the station N), the computer  calculates the arrival time at the
station S in accordance with  Eq. (A) (S3).       Station N arrival time =
Station (N-1) stating time + Basic  travel duration to the station N ...
(A)       Here, it is judged whether or not the train diagram line to  be
made out causes the occurrence an inter-station crossing (up  and down
trains are present at the same time and the same place  on a rail) with any
of the existing train diagram lines (S4).   



-7-      When no inter-station crossing takes place or when an
inter-station crossing takes place in a double-track section  (S9), as
shown in Fig. 2 (d) (here, a case where no  inter-station crossing takes
place is described), the train  diagram line to the station N (station 2)
is made out (S5), and  if the station N (station 2) is the destination, the
making-out  of the train diagram line finishes (S6).  If not, the leaving
time of the station N is calculated in accordance with Eq. (B)  (S7).
Incidentally, by checking the facility conditions for a  



double-track section in this manner, the conventional waste in  that an
inter-station crossing is escaped unconditionally  without consideration of
the facility conditions (partial double  track related to the travel
railroad track) can be prevented.       Station N leaving time = Station N
arrival time + Basic  stopping duration ... (B)       Then, the station N
is renewed to the station (station 3)  next to the station N (S8).
Subsequently, the above operation  is repeated on the basis of the renewed
N. On the other hand,  when an inter-station crossing takes place in a
single-track  section, the escape procedure described above is accomplished
according to the directed preferential mode before the  procedures (S5) -
(S8) are performed as shown in Figs. 3 - 5. 



Next, the operation of the escape procedure will be  described. As shown in
Fig. 3 (a), it is assumed that the  inter-station with the train r1 takes
place between the station  2 and the station 3. Preferential modes
according to the types  of trains are defined as limited express, express,
local and  out-of-service (limited express>express>local>out-of-service) in
-8-  the order of preference and the judgement of a preferential mode
according to the type of a train is performed at the time of an  



inter-station crossing (S10). In Fig. 3 (a), a case where the  trains r1
and r2 are limited expresses and the train to be made  out is a local train
will be considered. In this cases, the  train diagram line that is made out
in accordance with S10, is  in the escape mode and the leaving time from
the station 2 and  the arrival time at the station 3 are calculated in
accordance  with Eqs. (C) and (D) to fulfil an escape of the train r1
(S14).       Station 2 leaving time = Station 2 arrival time of the  train
rl ... (C)       Station 3 arrival time = Station 3 arrival time calculated
in accordance with Eq. (A) + (tal - Basic stopping duration at  the station
2) ... (D)       where tal = Station 2 arrival time of the train r1 - 



Station 2 arrival time of the train to be made out       And, the arrival
time at the next time (arrival time at the  station 3 mentioned above) is
calculated again (S16) and it is  checked whether or not an inter-station
crossing with subsequent  trains takes place in the same inter-station
section (S17).  Here, if the inter-station crossing disappears, the
stations  calculated in accordance with Eqs. (C) and (D) are established.
As shown in Fig. 3 (b), if a still further inter-station  crossing takes
place, the procedures S10 to S14 are followed to  calculate the leaving
time from the station 2 and the arrival  time at the station 3 of the
to-be-made-out diagram line in  accordance with Eqs. (E) and (F) and an
escape for the train r2  



is accomplished..                                      -9-       Station 2
leaving time = Station 2 arrival time of the  train r2 ... (E)
Station 3 arrival time = Station 3 arrival time calculated  in accordance
with Eq. (D) + ta2 ... (F)       where ta2 = Station 2 arrival time of the
train r2 -  Station 2 leaving time of (C)       As a result, the
inter-station crossing is solved by such  an escape as shown in Fig. 3 (C).



Next, as shown in Fig. 4 (a), an inter-station crossing  with the train r1
is assumed to take place between the station 2  and the station 3.
Here, a case where the trains r1 and r2 are local and the  train whose
diagram is made out is limited express is  considered.  In this case, the
train diagram line already made  out is found to be in the escape mode by
the procedure S10 and  the escape of the train rl is accomplished by
postponing the  leaving time from the station 3 of the train r1 (diagram
line  already made out) to the arrival time at the station 3 of the  train
diagram to be made out. At this time, the train r1 stops  at the station 3
for a period of time tbl (station 3 arrival  



time of the train whose diagram is being made out - station 3  arrival time
of train r1) and subsequently a delay time (tbl -  the basic stopping
duration at the station 3) takes place to the  destination station, so that
the delay time is added to the  arrival/leaving time of the relevant
portion in the diagram line  of the train r1 and the diagram line is
modified as shown in  Fig. 4 (b) (S15).
- 10 -      Here, if a further inter-station crossing with the train r2
takes place, the procedures S10-S13 and S15 are followed again, 



a delay time of tb2 (station 3 arrival time of the train r1 -  station 3
arrival time of the train r2) is added to the times of  the train r1 which
was modified subsequently to the station 3  leaving time and the diagram
lines are modified.       Next, as shown in Fig. 5 (a), an inter-station
crossing  with the train r1 is assumed to take place between the station 2
and the station 3. Here, a case where the train r1 is express  and the
train r2 and the train whose diagram is being made out  are local is
considered. At this time, the train diagram line  to be made out by the
procedure S10 is in the escape mode to the  train r1 and has a preferential
mode selection (S11) to the  train r2 as formerly (there is a demand for a
change in  



preferential mode), while the train r2 is regarded as in the  escape mode
(S12) this time.       As shown in Fig. 5 (b), the station 2 leaving time
and the  station 3 arrival time of the to-be-made-out diagram line are
calculated in accordance with Eq. (G) and (H):       Station 2 leaving time
= Station 2 arrival time of the  train r1 ... (G); and       Station 3
arrival time = Station 3 arrival time calculated  in accordance with Eq.
(A) + (ta - Basic stopping duration at  the station 2) ... (H),       where
ta = Station 2 arrival time of the train r1 - Station  2 arrival time of
the train in making out.       And, the arrival time of the next station
(of the station 3 



mentioned above) is calculated again and it is checked whether          or
not an inter-station crossing with subsequent trains takes  place. In Fig.
5 (b), another inter-station crossing further  takes place and an escape of
the train r2 is accomplished by  postponing the station 3 leaving time of
the train r2 (diagram  line already made out) to the station 3 arrival time
of the  to-be-made-out diagram line ((H) mentioned above). By these
operations, arbitrary number of train diagram lines in  



single-track sections can be made out.       Incidentally, in Embodiment 1,
the number of stations is  set to 5 and the escapable stations are limited
to the stations  2 and 3, but similar effect can be obtained for another
number  of stations and any other escapable stations. Also in  Embodiment
1, the down-trains are made out in advance, but the  up-trains may be made
out in advance. In addition, the types of  trains are limited to the types
of Embodiment 1 but may be other  types.       Incidentally, the
preferential order of types may be also  another.     



- 12 -      What is claimed is:  1.  A train diagram making-out method for
automatically making  out a train diagram in a single-track section
containing an  escape station with an escape side track for the passing of
another train and a partial double-track section, comprising the  steps of:
checking an inter-station crossing with train diagram lines  already made
out in making out a train diagram line and checking  the facility
conditions on said train diagram line track if said  inter-station crossing
takes place to escape one train causing  



said inter-station crossing in accordance with said facility  conditions.
2.  A train diagram making-out method as set forth in Claim 1,  wherein the
making-out of said train diagram line is performed  in accordance with the
type of a train.  3.  A train  diagram making-out method for automatically
making  out a train diagram in a single-track section containing an  escape
station with an escape side track for the passing of  another train and a
partial double-track section, comprising the  steps of:       checking the
inter-station crossing with train diagram  lines already made out in making
out a train diagram line and  checking an inter-station crossing with the
subsequent train 



diagram lines already made out between said inter-station  section as well.
4.  A train diagram making-out method as set forth in Claim 3,  wherein, if
an inter-station crossing with said subsequent train  diagram line already
made out took place. one train causing said
- 13 -  inter-station crossing is escaped in the escape station in
accordance with the preferential level of said train diagram  line
making-out train and the subsequent train in the train  



diagram line already made out.  5.  A train diagram making-out method as
set forth in Claim 3,  wherein, if an inter-station crossing with said
subsequent train  diagram line already made out takes place.  the arrival
times at the next station for said train diagram  line making-out train and
said subsequent train in the diagram  line already made out are calculated
and one train causing said  inter-station crossing is escaped in the escape
station in  accordance with said both calculated arrival times.    




