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(54) METHOD FOR DISPLAYING TRAIN AND MOVING BODY, OPERATION ASSESSMENT DEVICE 
AND OPERATION CONTROL SYSTEM

(57) The purpose of the present invention is to allow
the traveling status of a train to be displayed on a screen
on which a plurality of trains traveling throughout a train
line region or throughout a plurality of train line regions
are displayed at the same time. Accordingly, configura-
tions and display positions of symbols for indicating trains
and moving bodies are changed in accordance with the
traveling status of the trains or moving bodies. An oper-
ation assessment device and an operation control sys-
tem are provided with schedule information indicating de-
parture times and arrival times for individual trains and
for individual stations at which the trains stop, and rail
line information indicating the positions of the stations
constituting the rail lines according to the order of the rail
lines; and in the operation assessment device, which is
provided with a train-travel-station-interval-calculating
unit for calculating from the schedule information the sta-
tion intervals over which the trains are traveling, and a
train-position-and-configuration-calculating unit for cal-
culating the train position from the schedule information
and the rail line information, train positions of two different
times relative to a time displayed on the screen are cal-
culated by the train position and configuration calculating
unit, the operation assessment device being provided

with a train position display unit for determining and dis-
playing display positions and configurations of the trains
from the two calculated positions.



EP 2 853 467 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a train/moving-body displaying method, operation assessment device and
operation control system, which are for displaying on a railway route map the positions and running states of railway
trains and moving bodies in order to grasp traffic operations of such trains and moving bodies.

BACKGROUND ART

[0002] Train operations are carried out in accordance with a predetermined diagram. In cases where the train diagram
becomes no longer sustainable due to rail vehicle malfunction, bad weather, excessive congestion and others, it is
required to perform operation adjustment for revising the operation plan on a case-by-case basis. To perform this
operation adjustment safely and reliably, it is necessary to comprehend a train operation situation rapidly and adequately
to thereby modify the train operation.
[0003] Traditionally, train operations have been performed on a per-territory basis or on a per-station basis from a
viewpoint of operation/maintenance of railroad business entities; thus, the comprehension of train-running situation has
mainly relied on establishment and utilization of a device capable of grasping a train operation situation on a per-territory
or per-station basis.
[0004] For example, Patent Literature 1 discloses therein a device for displaying trains on its screen, which displays
the line shape of one part of a train-running railway route.

CITATION LIST

PATENT LITERATURE

[0005] PATENT LITERATURE 1: JP-A-2005-212633

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] However, in order to implement the transportation complying with diversification for meeting railroad users’
demands, it is necessary to perform train operations covering several track sections. To operate appropriately a train
that runs along a route linking between track sections, it is required not only to comprehend trains in units of track sections
but also to grasp train operations in a plurality of track sections simultaneously.
[0007] In the device disclosed in Patent Literature 1, a technique is not considered for simultaneously displaying all
of the running or stopping trains in an entire track section or in an entirety of a plurality of track sections. Assuming that
it displays train running states in an entire track section or in an entirety of two or more track sections, a number of trains
are to be displayed at a time, which makes them indistinguishable over each other, resulting in an appreciable decrease
in visibility. This makes it difficult to obtain very important information when performing operation adjustment and pas-
senger guidance services, such as whether a train is presently running or stopping, etc.
[0008] It is therefore an object of the present invention to enable visual check of a train running state on a screen
which displays simultaneously a plurality of trains running in an entire track section or in the whole area of a plurality of
track section.

SOLUTION TO PROBLEM

[0009] In a train position display method of this invention, it modifies the display positions and shapes of those symbols
representing a train and a moving body in accordance with the running states thereof. More specifically, the shapes of
the symbols indicating a train and a moving body are changed in accordance with running conditions, i.e., stopping/moving
states.
[0010] Additionally, in an operation assessment device and operation control system of this invention, each has a
storage unit which stores therein diagram information indicating train departure and arrival times on a per-train basis
with respect to each train-stop station and also stores railway route information specifying the positions of stations
constituting a route in accordance with the sequence of routes, wherein the operation assessment device has a train-
running inter-station calculation unit which calculates an interstation zone from diagram information and a train posi-
tion/shape calculation unit which calculates a train position from the diagram information and route information, and also
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has a train position display unit which calculates, by the train position/shape calculation unit, train positions at two different
time points with an on-screen display time as a reference and which determines the display position and shape of each
train from the two train positions thus calculated and then displays them.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According to this invention, it becomes possible to ascertain the running state of a train from its shape on a
screen which simultaneously displays a plurality of trains running in an entire track section or in the whole area of a
plurality of track sections.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

[Fig. 1] A drawing which shows a configuration of a train operation assessment device in accordance with embod-
iments 1 and 2 of the present invention.
[Fig. 2] A drawing showing a configuration of a train operation control system in accordance with an embodiment 3
of this invention.
[Fig. 3] A drawing showing one of on-screen images to be displayed by a train display unit 10, for depicting train
running situations in a plurality of track sections.
[Fig. 4] A drawing showing a prior known train display method.
[Fig. 5] A drawing showing a train display method embodying the present invention.
[Fig. 6] A drawing for explanation of display shapes and colors of trains.
[Fig. 7] A drawing showing an example of train position data held by a railway route information database DB 1.
[Fig. 8] A drawing showing an example of train diagram information held by a diagram information database DB2.
[Fig. 9] A drawing showing an example of train delay time information held by a train delay time information database
DB3.
[Fig. 10] A drawing showing an example of train occupancy information data held by a train occupancy information
database DB4.
[Fig. 11] A flowchart of train display processing to be performed by the train display unit 10 of the embodiment 1.
[Fig. 12] A flowchart of train-running inter-station calculation processing performed by a train-running interstation
calculation unit 12.
[Fig. 13] A flowchart of train position/shape calculation processing performed by a train position/shape calculation
unit 11.
[Fig. 14] A drawing showing a train display method embodying the invention.
[Fig. 15] A drawing showing the shape of a stopping train immediately prior to departure at a time point T1 of Fig. 14.
[Fig. 16] A drawing showing a train shape just before departure at a time point T2 of Fig. 14.
[Fig. 17] A drawing showing a train shape in process of running at a time point T3 of Fig. 14.
[Fig. 18] A drawing showing a train shape just before arrival at a time point T5 of Fig. 14.
[Fig. 19] A drawing showing a train shape just after the arrival at a time point T6 of Fig. 14.
[Fig. 20] A flowchart of train display processing performed by a train position display unit of the embodiment 2.
[Fig. 21] A drawing showing a train position display example in an operation control system 2.
[Fig. 22] A sequence diagram of operation control tasks to be done by a dispatcher.
[Fig. 23] A drawing showing a configuration of train operation assessment device 3 which employs a train display
method of an embodiment 4.
[Fig. 24] A flowchart of train display processing of a train position display unit 10b.
[Fig. 25] A drawing showing data stored in a train run information database DB5.

DESCRIPTION OF EMBODIMENTS

[0013] Embodiments of the method for displaying trains and moving bodies, the operation assessment device and the
operation control device of the present invention will be described using the accompanying drawings below. It should
be noted that in the description below, a train and a moving body will be simply referred to as trains.

EMBODIMENT 1

[0014] First of all, an explanation will be given of some features of the train display method of this invention. Fig. 4 is
a drawing for explanation of one prior known train display method. Fig. 5 is for explanation of the train display method
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embodying the invention. Firstly, an explanation will be given with reference to Fig. 4; thereafter, the display method
unique to this invention will be explained using Fig. 5 in a comparative way.
[0015] Fig. 4 depicts a prior art method of displaying the positions and shapes of trains based on physical train shapes.
The lateral axis represents time, and vertical axis represents position. Reference numerals 1003 to 1006 indicate train
positions and shapes at a certain time point. In the example shown herein, the stopping or running trains that are placed
on a rail track between a station α and station β are indicated by the same symbol. These trains are displayed by
pentagon-shaped symbols with the same size, wherein a solid line L1 connecting together base portions (flat sides) of
pentagonal shapes is a movement locus of train tail position whereas a dotted line L2 coupling together end portions
(sharp sides) of train shapes represents a movement locus of train head position.
[0016] This drawing shows that those trains indicated by symbols 1003, 1005 and 1006, which trains have base
portions that are displayed at positions in parallel with the stations α and β, are stopping at these stations. It can also
be seen that a train designated by symbol 1004, which is depicted to exist between stations α and β, is a stopping or
running train which is located on a rail track between these stations. Note here that in Fig. 4, a station position is
representatively indicated by the trail position of a train stopping at this station, which is the locus of a train position
calculated from its departure and arrival times of a railway timetable.
[0017] Fig. 5 shows train positions and shapes which are displayed based on the train display method of this invention.
In a similar way to Fig. 4, it represents time along the lateral axis and represents position in the vertical axis. Symbols
1014 to 1019 indicate train positions and shapes at a time point. Similarly to Fig. 4, L1 designates the locus of a train
tail position whereas L2 is the locus of a train head position.
[0018] Although the foregoing indications are the same as those of Fig. 4, this invention comes with further notational
arrangements which follow. A first point is as follows: a moving train is indicated by a pentagonal symbol with its head
sharpened in a similar manner to Fig. 4; but, during stopping, this train is indicated by a quadrangular symbol. 1014 and
1019 indicate such stopping trains. With this scheme, the trains that are stopping at stations are indicated by quadrangles
and are thus distinguishable from trains running between stations.
[0019] A second point is that the running state is reflected on the length of such pentagonal shape. In departure and
arrival events, the length of pentagonal shape increases and decreases in response to acceleration and deceleration,
respectively; during running between stations, it is indicated by a fixed length. A third point is that L3 is defined in addition
to L1 and L2 to indicate the locus of a representative position calculated from departure and arrival times of a train
diagram. As for other characteristic display contents, explanations will be given as the need arises.
[0020] Additionally, it can be said that the unique arrangements of the first and second points are the ones that represent
the train’s running state changes by the shapes being displayed. In the representation examples given herein, the train
running states are displayed in such a way that several different conditions, such as stopping, running between stations,
approaching a station, leaving a station, etc., are distinguished from one another. This causes the head and tail positions
of a train to have a time difference Δt at all times to thereby enable determination of the train’s display shape by a
movement locus of time width Δt of from the tail position to the head position, thus representing a change in train running
state by the display shape.
[0021] Fig. 3 shows train operation situations of a plurality of track sections simultaneously by using the train display
method of this invention shown in Fig. 5. A train position-indicating screen image of Fig. 3 is displayed, for example, at
a monitor in a train operation management room. In this drawing, black circles ST indicate stations, and M designates
a railway route between stations. Symbols Tr1, Tr2, Tr3 and Tr4 indicate trains which are display-modified depending
on train running states. Train running states are determined by a train diagram and a display time 907 owned by a user
or apparatus.
[0022] With this representation, a stopping train Tr2 (displayed as a rectangle) is distinguishable from running trains
(displayed in pentagon); in addition, a change in train running state, such as velocity or else, is perceivable from the
length of a train symbol so that an approximate inter-station location is comprehensible from such the position. In this
representation, it is also possible to readily grasp the overall situation of train operation at the time point.
[0023] The train display method of this invention causes the displayed shape to vary depending on the running state
of a corresponding train. Thus, it is possible to ascertain a present running state from the train’s display shape even
where a number of trains are displayed simultaneously. Even in the case of displaying trains in the whole area of a track
section simultaneously, the display shape of each train is altered depending on its running state, thereby making it
possible to check the running states of a plurality of trains simultaneously.
[0024] Fig. 1 shows a configuration of a train operation assessment device having the train display method of this
invention. Using Fig. 1, the configuration of the train operation assessment device will be explained.
[0025] The train operation assessment device 1 has an arithmetic part made up of a train position display unit 10, train
position/shape calculation unit 11, train-running inter-station calculation unit 12 and train information acquisition unit 13.
The device also has storage units of databases storing therein input and processed information for use in arithmetic
operations, including a railway route information database DB1, train diagram information database DB2, train delay
time information database DB3 and train occupancy information database DB4. The arithmetic operation units and
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storage units are interconnected together.
[0026] Among them, the train position display unit 10 acquires from the route information database DB1 an array of
stations in each track section and locations of these stations, and displays a railway route map. For example, assuming
that the route configuration of Fig. 3 is visually displayed on the monitor screen, the route information database DB 1 is
arranged to have route information data shown in Fig. 7.
[0027] Fig. 7 shows data recorded in the route information database DB1. TB1 is a route information table of a track
section 1; TB2 is a route information table of track section 2. In these tables TB, station names ST and station positions
512 in a corresponding track section are stored. In this example, the track section 1 includes stations A, B, C, D, E and
F allocated in this order of sequence; the track section 2 includes stations G, H, C, I, J, K disposed in this order. In
addition, the locations of respective stations are stored by use of their coordinates, for example.
[0028] In this manner, the table TB1, TB2 stores therein the locations of route-constituting stations per track section
in accordance with the order thereof, which contains at least station names and station locations. The location of each
station may be defined by latitude/longitude or by a simplified coordinate system for on-screen representation of stations.
The station names are words or codes capable of identifying stations in a one-to-one correspondence way.
[0029] As the location of a neighboring station is graspable from the route information database DB1, the train position
display unit 10 is able to display station locations and interstation routes out of the monitor screen image of Fig. 3.
[0030] Fig. 8 shows an example of data of train diagram information stored in the diagram information database DB2.
In Fig. 8, TB3 and TB4 are per-train diagram information tables. Note here that the diagram information is the information
that stores departure and arrival times with respect to each train-stop station.
[0031] TB3 stores in a table form respective station-arrival and departure times of a train, i.e., train with its train name
316 of "A701." Similarly, TB4 stores in a table form respective station-arrival and departure times of a train with its train
name 316 of "A702." In the example of Fig. 8, record numbers are saved in a column 320; in column 311, station names
indicated in an order of nonstop stations in the track section are saved; in column 312, arrival/departure distinction is
saved; in 313, respective arrival/departure times are stored.
[0032] In case of the train "A701," this train is scheduled to arrive at a station A at a time point 07:10:00, depart at
07:10:32, and reach a station B next thereto at 07:15:25. Optionally, for a station C at which the train does not stop,
departure and arrival times may be deleted as in a column 319.
[0033] Various kinds of ones are usable for the train diagram information stored in the diagram information tables TB3,
TB4. For example, there is usable either an actual train diagram with a record of operation results of already operated
trains or a predictive diagram with a record of predicted future train operations at a given prediction time. Alternatively,
the actual and predicted diagrams may be used in combination in such a way that the former is used before a present
time point and, thereafter, the latter is used.
[0034] The train position display unit 10 further has the information of display time point t. In the apparatus of Fig. 1,
it is possible, by reference to the diagram information table TB3, TB4 based on a designated display time point, to find
on-track positions of respective trains at this time point. This makes it possible to display respective train positions at
this instant while letting them be superposed on railway route information (station locations and interstation railway
routes) with its display information having already been obtained.
[0035] In this regard, however, the diagram information stored in diagram information table TB3, TB4 is based on a
plan or past results; thus, it is necessary in reality to call into account a delay at this instant. Concerning this point,
reference is made to the train delay time data being recorded in the train delay time information database DB3.
[0036] Fig. 9 shows the train delay time data stored in the train delay time information database DB3. The train delay
time information database DB3 has a train delay time table TB5 with a record of train delay times on a per-train basis
with respect to each track section and each train-stop station. The train delay time table TB5 of Fig. 9 stores delay
information of track section 1; accordingly, for other track sections also, similar and appropriate train delay time tables
are prepared and stored.
[0037] In this drawing, cells 406, 407, 408 in the lateral direction are train names, which represent "A701," "A702,"
"A703," and "A704," respectively. A column 402 in the vertical direction is with a description of station names in the track
section 1 in a passing order. In cells at cross-points of the train names in the lateral direction and the station names in
the vertical direction of a matrix of the drawing, delay time values of corresponding trains are indicated at corresponding
stations.
[0038] According to this train delay time table TB5 of Fig. 9, it can be seen that a train having its name 406 of "A701"
for example was operated with an increasing delay in the following way: although this train departed a station A at the
fixed time, the train has a delay of five seconds at a station B, an increased delay of ten seconds at a station C next
thereto, and a further increased delay of fifteen seconds at the next station D.
[0039] Note that when the diagram information database DB2 is an actually achieved diagram, the value of each train
delay time to be recorded is a delay time of departure time of the train operation result relative to the departure time of
a previously planned operation. When the diagram information database DB2 is a predictive diagram, the value of each
train delay time being recorded is a delay time of the departure time of train operation predicted relative to the previously
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operation-planned departure time. Regarding nonstop stations, train delay times thereof may be omitted as shown at
cells 409.
[0040] In the train position display unit 10, when displaying the graphic image of Fig. 3 on the monitor screen, it is
possible to perform more accurate present position display in the process of displaying train positions at the time point
due to the fact that each train’s delay information of the train delay time table TB5 is added to the diagram information
stored in the diagram information table TB3, TB4.
[0041] In the train position display unit 10, when performing monitor display of the image of Fig. 3, it is preferable to
further consider the data recorded in the train occupancy information database DB4 of Fig. 10. The train occupancy
information database DB4 holds as a train occupancy table TB6 the train occupancy information with a record of train
occupancy rates with respect to each track section, each train and each train-running interstation zone.
[0042] In the train occupancy table TB6 of Fig. 10, interstation is recited in the vertical direction whereas train names
are written in a row of cells 606, 607, 608 in the lateral direction. A column of interstation 602 indicates departure stations
on the left side and indicates arrival stations on the right side to thereby represent train-running interstation zones. At
cross-points of rows and columns of a matrix, train occupancy rates corresponding to train numbers are recited. Addi-
tionally, train occupancies of nonstop stations may be omitted as shown by 609.
[0043] According to the example of Fig.10, it can be seen that a train A701 exhibits the highest occupancy in a zone
between stations A and B and tends to decrease in occupancy as it goes away from the station A.
[0044] The operation assessment device 1 of Fig. 1 utilizes the information stored in the above-stated various types
of databases to obtain train head and tail positions from the train position/shape calculation unit 11 based on the des-
ignated display time and acquires train delay times and train occupancy rates from the train information acquisition unit
13. Additionally it calculates display positions, shapes and display colors of trains while inputting head/tail positions,
train delay times and train occupancy rates and then displays the train operation situation shown in Fig. 3 on the screen.
[0045] To achieve such on-screen image display, respective parts of the operation assessment device of Fig. 1 operate
in the following way. For example, the train position display unit 10 receives an input(s) from the user and makes the
display time modifiable arbitrarily. In addition, it advances repeatedly the display time t from the previously displayed
time t at given time intervals in an automated manner and, simultaneously, causes the screen-displayed train operation
situation also to be updatable.
[0046] The train position/shape calculation unit 11 calculates train head/tail positions while inputting train-stop stations
or train-running interstation zones obtained from the train-running interstation calculation unit 12, display time data and
the route information database DB1.
[0047] The train-running interstation calculation unit 12 receives as input data the display time and diagram information
database DB2 from train position display unit 10 and returns, as its outputs, train-running interstation zones or stop
stations to train position display unit 10.
[0048] The train information acquisition unit 13 receives, as inputs, uniquely train-identifiable train numbers and train-
running interstation zones or stop stations from the train position display unit 11, acquires train delay times from the train
delay time information database DB3, and returns as its outputs the train occupancy rates from the train occupancy
information database DB4 to the train position display unit 10.
[0049] Next, a processing flow of each part of the operation assessment device 1 in this embodiment will be explained
using Figs. 11, 12 and 13. First, Fig. 11 is a flowchart of train position displaying processing of the train position display
unit 10.
[0050] A step S101 is loop processing. In this loop 1, target steps of the following steps S102-S112 are repeated for
all track sections while setting a target track section with S.
[0051] It is noted that the processing of this loop 1 is such that steps S101 and S113 become a pair (start and end
points), which means repeated execution of processing therebetween. Similar loop processing is also defined as a loop
2 in the same drawing, wherein steps S103 and S 112 are paired for repeated execution of processing therebetween.
[0052] In step S102, the track-section information of a track section S is read in. Here, a track section 1 is read first.
Upon completion of the processing at all steps of the loop 2 as to the track section 1, the track section 2 is next selected
to execute processing until similar open-loop processing is completed. The track section information of the track section
1 is held in the route information database DB 1 of Fig. 7, permitting acquisition of location information of a plurality of
stations which are disposed in the order of stations B, C, D, E and F from station A.
[0053] Next, in the loop 2 of step S103, target steps of from the following steps S104 to S111 are repeated for all trains
of the track section S (here, the first selected track section 1 is regarded as the target object) while setting the train of
interest as n.
[0054] At step S104, the diagram information of the train n is read from the diagram information database DB 1. More
specifically, concerning the diagram information database DB1, reference is first made to the diagram information table
TB3 to read diagram information of the train A701. There are other trains running in the track section 1, and the table
of Fig. 8 has been established on a per-train bases; so, the table is sequentially referenced to read diagram information
of every train.
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[0055] At step S105, train-running interstation calculation processing is performed by inputting a display time t and
train n. As an output of this processing result, the train-running interstation calculation unit 12 calculates stations α and
β, which represent either a stop station or an interstation in which the train n runs at time t, along with time points Tα and Tβ.
[0056] Note here that the station α is set to the nearest departure or arrival station before the time t of train n, and Tα
is the nearest departure or arrival time which is before the time t of train n. The station β is the nearest departure or
arrival station after the time t of train n; Tβ is the nearest departure or arrival time after the time t of train n.
[0057] Explaining using an example which draws attention to the train A701 of Fig. 8 while setting the time point t as
07:12:00, the station α is the nearest departure station A before the time t, and Tα is the nearest departure time of
7:10:32 before the time t. The station β is the nearest arrival station B after the time t; Tβ is the nearest arrival time
7:15:25 after the time t. This results in the station α ≠ station β, which indicates that the train A701 is in process of
running, thus revealing that the train A701 is running in an interstation zone between the station α (station B) and station
β (station A).
[0058] Similarly, explaining using an example which focuses on the train A701 of Fig. 8 while setting the time point t
as 07:10:20, the station α is the nearest arrival station A before the time t, and Tα is the nearest arrival time of 7:10:00
before the time t. The station β is the nearest departure station A after the time t; Tβ is the nearest departure time 7:10:32
after the time t. This results in the station α (station A) = station β (station A), which indicates that the train A701 is in
process of stopping at the station A, revealing that the stations α and β represent stop stations.
[0059] Additionally, when the time point t is designated to a time point before 07:10:00, this results in the station
α=indefinite or station β=indefinite. In this case, the display time t is before a first departure time of the train or after its
final arrival time, indicating that the train n is out of operation.
[0060] In step S106, when the train is in operation, that is, in the case of the station α≠indefinite and the station
β≠indefinite, the system procedure proceeds to step S107. On the other hand, when the train is out of operation, i.e., in
the case of the station α=indefinite or station β=indefinite, the procedure goes to step S 112, followed by completion of
the processing with the train n being the object to be processed.
[0061] At step S107, the train n’s head position p1 at the time point t is represented by p1, and its tail position p2 is
by p2; then, a respective one of the head position p1 and tail position p2 is calculated by the train position/shape
calculation unit 11. To reflect a movement change of a time width Δt (i.e., train speed) on the train shape, the head
position p1 and tail position p2 are arranged to have a time difference Δt therebetween. The processing at the train
position/shape calculation unit 11 will be described later.
[0062] At step S108, the train information acquisition unit 13 acquires a train delay time u and a train occupancy rate
v of the train n at station α, β representing either interstation or stop station. The train delay time u is acquired from the
train delay time information database DB3; the train occupancy v is obtained from train occupancy information database
DB4.
[0063] As the train delay time information database DB3 stores data on a per-station basis, the train delay time u
corresponding to the station α is acquired. As the train occupancy information database DB4 has its data recorded per
interstation, train occupancy rates corresponding to the stations α, β are obtained. Note however that when α=β, a train
occupancy with the departure station (left) of interstation 602 being identical to the station β.
[0064] In step S109, the train n’s display color c is calculated from the train delay time u or from the train occupancy
v. A method for calculating the display color c will be described later.
[0065] At step S110, the train n’s display size is calculated from the train delay time u or the train occupancy v. A
method of calculating the display size w will be described later.
[0066] At step S111, the display size w, display color c, head position p1 and train position p2 are used to display the
train n on the screen.
[0067] At step S 112, the processing with the train n being the target object is completed; then, the procedure returns
to step S103, followed by repeated execution of the processing for all trains in the track section S until all of the trains
are completely processed.
[0068] At step S113, the processing with the track section S being the object is completed; then, the procedure returns
to step S101, for repeated execution of the processing until all track sections are completely processed.
[0069] With that, the explanation as to the train display processing is over.
[0070] Next, a technique for determining the display color and shape of a train will be described in detail. Fig. 6 shows
a color model for train display shape/color determination.
[0071] In Fig. 6, numeral 1020 designates a train display shape in the case of the train’s head position p1 being not
the same as its tail position p2; 1021 indicates the head position p1; and, 1022 indicates the tail position p2. 1020 is the
symbol of a running train.
[0072] Numeral 1026 designates a train display shape when the train’s head position p1 is the same as its tail position
p2.; 1025 indicates the head position p1 and tail position p2. 1026 is a symbol of a stopping train.
[0073] Numeral 1024 denotes a display size w of train. The display size w is calculated on a per-train basis so that it
becomes larger in proportion to the train occupancy v or the train delay time u.
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[0074] 1023 and 1027 denote regions to be painted by display color c. The display color c is determined from either
a color model 1031 of train delay time or a color model 1034 of train occupancy. The color models 1031 and 1034 are
for determining the display color c by setting the chromaticity and brightness with 100% based on a well-known HSB
color space model and causing the hue to vary from 66% to 0% in accordance with the train delay time or the train
occupancy.
[0075] In the case of determining the display color c by the train delay time u, when the delay time is 0 minutes as
shown by 1032, the color is set to blue with its hue of 66%; the color is made larger in hue value with an increase in train
delay time u, and is set to red with its hue of 0% when the train delay time u is greater than or equal to 60 minutes as
shown by 1033.
[0076] In the case of determining the display color c depending on the train occupancy v, when the train occupancy
is 0% as shown by 1035, the color is set to blue with its hue of 66%; the color is made larger in hue value with an increase
in train occupancy v, and is set to red with its hue of 0% when the train occupancy v is more than or equal to 300% as
shown by 1036.
[0077] In the display of Fig. 6, in the case of the train display size w being determined by the train occupancy v for
example, the display color c is defined by the train delay time u. Adversely, in the case of the train display size w being
determined by the train delay time u, the display color c is defined by the train occupancy v. An on-screen image displaying
scheme of the monitor may be arranged to use either one of them consistently.
[0078] The detailed explanation on train display shapes is now over.
[0079] In the train display method of this invention, it causes the display shapes and colors to vary depending on
movement states of trains. With this scheme, it is possible to ascertain a train’s running state from its display shape
even where a number of trains are displayed simultaneously. Even when displaying trains in the entire area of a track
section simultaneously, display shapes are caused to vary depending on respective train running states. Thus, it is
possible to check or verify the running states of a plurality of trains simultaneously.
[0080] Fig. 12 shows a flowchart of train movement calculation processing of the train-running interstation calculation
unit 12.
[0081] Firstly in step S201, initialization processing is performed for setting the record No. of diagram information to
a variable i=1 and for making indefinite all of the stations α and β and time points α and β to be outputted upon completion
of this train-running interstation calculation processing.
[0082] At step STM, it is defined as a repeat condition that the variable i is less than the record number of the diagram
information (the diagram information database DB2, the diagram information table TB3, TB4 of Fig. 8), i.e., i is included
in the record No. of diagram information; while satisfying the repeat condition, steps STM to S206 are repeated with all
records being target objects.
[0083] At step S203, a time point at which the record No. of diagram information is i-1 is represented by Ti-1, and a
time point at which the record No. of diagram information is i is given as Ti. For example, when setting the record No. i
with "3" of the diagram information table TB3 of the train A701 and setting i-1 with "2" of the same table, the time point
Ti-1 of i-1 is set to 07:10:32, and the time point Ti of i is to 07:15:25.
[0084] At step S204, when Ti-1, Ti becomes a departure or arrival time which is before or after a given display time t
and which is the nearest thereto in the diagram information of train n (A701), i.e., when Ti-1<t<Ti, the procedure exits
from the loop 1 and proceeds to step S207; otherwise, go to step S206.
[0085] At step S207, when the step 204 is satisfied, the station of the record No. i-1 satisfies the condition of station
α (the nearest departure or arrival station before time t); thus, the name of a station with diagram information No. of i-1
is set to α, and its time Ti-1 is set at Tα. The station of the record No. i-1 also satisfies the condition of station β (the
nearest departure or arrival station after time t); thus, the name of a station with diagram information No. of i is set to β,
and its time Ti is to Tβ. After having outputted the stations α, β and time points Tα, Tβ, the procedure is completed.
[0086] According to this judgment, in the case of a practical example of the step S204 for example, the following
determination is made: the station α is a station A, the station β is a station B, the time point Tα is 07:10:32, and the
time point Tβ is 07:15:25.
[0087] At step S205, set i=i+1, and add 1 to the value of record i.
[0088] At step S206, in the case where the repeat condition of step STM is met, the procedure returns to step STM.
In case the repeat condition of step STM is not met, exit from the loop 1. Since there is no data corresponding to the
stations α and β, the processing is ended while remaining all of the stations α, β and time points Tα, Tβ indefinite.
[0089] The explanation of the train-running calculation processing is now over.
[0090] Fig. 13 is a flowchart of train position/shape calculation processing of the train position/shape calculation unit
11. The train position/shape calculation unit 11 performs processing for calculating a train head position p1 and tail
position p2 so that it becomes a train movement locus with a time width Δt.
[0091] In step S301, a time point t1 of the head position and a time point t2 of the tail position are calculated with the
display time t being as a reference, resulting in t1=t and t2=t-Δt=t1-Δt.
[0092] At step S302, respective positions of the stations α, β are obtained from the railway route information, setting
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the position of station α as Pα and setting the position of station β as Pβ.
[0093] At step S303, when the train is in process of running, i.e., when α≠β, the procedure goes to step S304; when
the train is stopping, i.e., when α=β, go to step S305.
[0094] At step S304, the running train’s head and tail positions are respectively obtained from Equation (1) given
below. Here, these head and tail positions are computed from two different time points t1 and t2 with the display time t
as a reference.
[0095] [Math. 1] 

[0096] Calculation is performed by setting the head position at display time t as a position p(n,t1) at time point t1 and
setting the tail position at display time t as a position p(n,t2) at time point t2. Equation (1) defines a relationship between
the display time t and head position to ensure that it becomes a train movement locus with time width Δt, defining t2=t1-
Δt so that the time t2 is at a position delayed by Δt from the time point t1. A detailed explanation of Equation (1) will be
given later. Thereafter, the processing is terminated.
[0097] At step S305, the head and tail positions of the train that is stopping at a station are set to the station α’s position
Pα. Thereafter, the processing is ended.
[0098] Note that the running train’s symbol obtained by the processing of step S304 is the one having a pentagonal
shape indicated by 1020 in Fig. 6: the head and tail positions of the running train were determined. Also note that the
stopping train’s symbol obtained by the processing of step S305 is the one having a rectangular shape shown by 1024
in Fig. 6: the head and tail positions of the running train were determined to be the position Pα of station α. With that,
the explanation of the train position/shape calculation processing comes to the end.
[0099] Details of the display shapes of trains to be displayed on the screen of the train position display unit 10 in this
embodiment will be explained using Fig. 14.
[0100] Fig. 14 shows a display form of train positions and shapes based on the train display method of this invention.
Time points are plotted in the lateral axis; positions are in the vertical axis. Note that L1 designates a locus of train tail
position, L2 indicates a locus of train head position, and L3 denotes a locus of a position calculated from departure and
arrival times of a railway timetable.
[0101] It is apparent from viewing this drawing that at a time point T1, a train is in the state that it is stopping at the
station α, a detailed display shape of which is shown in Fig. 15.
[0102] At a time point T2, the train is in the state that it is just after departure from the station α, a detailed display
shape of which is shown in Fig. 16. At time points T3, T4, the train is in the state that it is running in an interstation zone
between stations α and β: its detailed display shape at the time point T3 is shown in Fig. 17. At a time point T5, the train
is in the state that it is right before arrival at station β, a detailed display shape of which is shown in Fig. 18. At a time
point T6, the train is in the state that it is stopping at station β, a detailed display shape of which is shown in Fig. 19.
These will be described below in sequence.
[0103] Fig. 15 shows a display shape at the time point T1 just before departure as the stopping train’s display shape.
The term "stopping" refers to the state within a time span of from a train diagram-defined arrival time to departure time.
The stopping train’s head and tail positions are at station α 3100; so, its display shape is set to a quadrangle 3101. Like
the symbol 1026 shown in Fig. 6, it becomes a rectangle having its display size corresponding to the width and height
with the station’s location being a center. By this shape, it is possible to represent the stopping state.
[0104] Fig. 16 shows a display shape at time point T2 as the display shape of the train that is just after its departure.
The term "just after its departure" refers to the state in a time span of from the train diagram-defined departure time to
an instant after the elapse of Δt seconds. Although the head position just after the departure becomes 3002 which begins
to move from the station α, the tail position becomes 3003, which does not start moving from the station α. Therefore,
as shown by 3102, the display of such train just after its departure is such that the train length increases with time. By
this change, it is possible to represent the state just after the departure.
[0105] Fig. 17 shows a display shape at time point T3 as the display shape of the train that is now in process of running.
The term "running" refers to the train’s state within a time period spanning from an instant corresponding to the elapse
of more than Δt seconds since the train’s departure time to an instant at which these are Δt seconds or more until its
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next arrival time. The display of such running train is such that the train length increases to its maximum and becomes
fixed as shown by 3103. The train head position in this state becomes 3004; its tail position becomes 3005. By this
change, it is possible to represent the running state.
[0106] Fig. 18 shows a display shape at time point T5 as the display shape of the train that is just before its arrival.
The term "just before its arrival" refers to the train’s running state within a time span which has a remaining time of Δt
or less until the train arrives at the next station. As shown by 3104, the display of such train right before its arrival is such
that the train shape is gradually becoming shorter as it approaches the arrival time. The train head position in this state
becomes 3006; its tail position becomes 3007. By this change, it is possible to represent the state right after the arrival.
By this change, it is possible to represent the state right before the arrival.
[0107] Fig. 19 shows a display shape at time point T6 right after the arrival as the display shape of the train that is
stopping. From just after the arrival, the display shape becomes almost the same as that of the stopping train just before
its departure shown in Fig. 15.
[0108] With that, the detailed explanation as to the train’s display shapes is over.
[0109] By the train position display method and train operation assessment device of this embodiment, it is possible
to visually check, from train positions and shapes, four kinds of train states, i.e., stopping, just after the arrival, running
and right before arrival. Simultaneously, since train delay times and occupancy rates are visualized by means of the
train’s draw color C and width W, it is possible to grasp a wide-area distribution of train delay times at a glance, thereby
enabling recognition of which one of trains is delayed by what degree. It is also possible to catch a wide-area distribution
of train occupancy rates at a glance, thereby enabling comprehension of which train is congested to what degree. This
makes it possible to implement effective preparation of a train operation plan or alteration of the operation plan.

EMBODIMENT 2

[0110] A method for displaying trains and moving bodies and an operation assessment device in accordance with
another embodiment of this invention will be described.
[0111] A configuration of this embodiment and data used therein are similar to those of the embodiment 1; so, expla-
nations thereof are eliminated herein.
[0112] A processing flow in this embodiment will be explained using Fig. 20. Fig. 20 is a flowchart of train display
processing of train position display unit 10. The train display processing of the embodiment 2 shown in Fig. 20 corresponds
to that of the embodiment 1 of Fig. 11, and many parts are the same ones. Different processing steps are steps S114
to S 117, which are shown by double-line blocks.
[0113] Firstly in a loop 1 of step S101, a target track section is given by S, and target steps are repeatedly applied to
all track sections, which steps consist of the following steps S102-S107 and steps S114-S117.
[0114] In step S102, track section information of the track section S is read in.
[0115] A loop 2 of step S103 is for repeating, while setting a train n as the object of interest, target steps, i.e., the
following steps S104-S107 and S 114-S 117, for all trains in the track section S.
[0116] At step S104, the train n’s diagram information is read from diagram information database DB1.
[0117] At step S105, upon input of a display time t and train n, train-running interstation calculation processing is
performed in such a way that the train-running interstation calculation unit calculates, as output data, time points Tα and
Tβ and stations α and β which represent an interstation zone in which the train n is running at time t or a train-stop station(s).
[0118] The station α is the train n’s nearest departure or arrival station before the time point t; Tα is the train n’s nearest
departure or arrival time point before the time t. The station β is the train n’s nearest departure or arrival station after the
time t; Tβ is the train n’s nearest departure or arrival time after the time t.
[0119] When the station α≠β, it shows that the train of interest is running, wherein an interstation zone of from the
station α to station β represents the train-running interstation. When the station α=β, it shows that the train is stopping
at the station, wherein the stations α and β represent stop stations. When the station α=indefinite or the station β=indefinite,
it shows that the display time t is before the train’s first departure time or after its last arrival time and that the train n is
out of operation. Regarding the train-running interstation processing, this will be described later.
[0120] At step S106, when the train is in operation, i.e., when the station β≠indefinite and station β≠indefinite, the
procedure goes to step S107. On the other hand, when the train is not in operation, i.e., when the station α=indefinite
or station β=indefinite, go to step S112, followed by termination of the processing for the train n.
[0121] At step S107, the train n’s head position p1 at the time point t is represented by p1, and its tail position p2 is
by p2; then, a respective one of the head position p1 and tail position p2 is calculated by the train position/shape
calculation unit. To reflect a movement change of a time width Δt on the train shape, the head position p1 and tail position
p2 are arranged to have a time difference Δt therebetween. The processing at the train position/shape calculation unit
will be described later.
[0122] The above-stated processing of the embodiment 2 shown in Fig. 20 is similar to that of embodiment 1 of Fig.
11 and is different therefrom in processing contents which follow.
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[0123] First, at step S114, it acquires from the train information acquisition unit 13 train occupancy changes v1, v2
and train delay time u of the train n at stations α, β representing an interstation or stop station. The train delay time u is
obtained from the train delay time information database DB3; the train occupancy v1, v2 is from train occupancy infor-
mation database DB4.
[0124] Additionally, since the train delay time information database DB3 is arranged to store therein train delay times
on a per-station basis as shown in Fig. 9, what is done here is to acquire a train delay time u corresponding to the station
α. As the train occupancy information database DB4 has its record on a per-interstation basis as shown in Fig. 10, what
is done here is to get a train occupancy corresponding to the interstation α, β.
[0125] For example, when the station α is a station B, a value of "five seconds" is acquired as the train delay time u
from the train delay time information database DB3; "120%" and "190%" are obtained as the train occupancy rates v1,
v2 from the train occupancy information database DB4. Note that when α=β, a train occupancy rate with the departure
station (left) of interstation 602 being identical to the station β is obtained.
[0126] At step S115, the train n’s display color c1, c2 is calculated from the train delay time u or train occupancy
change v1, v2. A calculation method of the display color c1, c2 will be described later.
[0127] At step S116, the train n’s display size w1, w2 is calculated from the train delay time u or train occupancy
change v1, v2. A calculation method of the display size w1, w2 will be described later.
[0128] At step S117, the display size w1, w2, display color c1, c2, head position p1 and train position p2 are used to
display the train n on the screen. At this time, on-screen image display is performed by alternately switching a pictorial
image of the train based on a combination of the display size w1 and display color c1 and an image of the train based
on a combination of the display size w2 and display color c2 in accordance with a predetermined constant period.
[0129] Accordingly, for example, when acquiring "200%" and "190%" as the train occupancy rates v1, v2 from the
train occupancy information database DB4 as in the previous case, the train is displayed at a timing by means of the
combination of display size w1 and display color c1 in the case of 200%. After the elapse of a time corresponding to the
constant period, the train is displayed using the combination of display size w2 and display color c2 in the case of 190%.
With this scheme, a state change of the train occupancy at this station is visually displayed.
[0130] At step S 112, the processing for the train n is completed; then, the procedure returns to step S103, followed
by repeated execution of the processing until completion of processing operations for all of the trains of the track section S.
[0131] At step S113, the processing for the track section S is completed; then, return to step S101, for repeated
execution of the processing until completion of processing for all track sections.
[0132] The explanation as to the train display processing is over.
[0133] By the train display method of this embodiment, it is possible to blink the train’s display color and size, thereby
enabling ascertainment of changes of train occupancy and train delay time.
[0134] Next, the train display color and shape will be described in detail. Fig. 6 shows a color model for determination
of a train shape and train display color.
[0135] In Fig. 6, numeral 1020 denotes a train display shape in the case of the train’s head position p1 being not the
same as its tail position p2. 1021 indicates the head position p1. 1022 is the tail position p2.
[0136] 1026 designates a train display shape when the train’s head position p1 is the same as its tail position p2. 1025
indicates the head position p1 and tail position p2.
[0137] 1024 represents display size w1, w2. The display size w1, w2 is calculated per train. In the case of the display
size w1, w2 being calculated by the train delay time u, the display size w1 is equal in value to the display size w2 so
that it is proportional to the train delay time u. In the case of calculating the display size w1, w2 by train occupancy
change v1, v2, the display size w1 is calculated from train occupancy v1, and the display size w2 is calculated from train
occupancy v2, resulting in each display size having a value proportional to the train occupancy.
[0138] 1023 and 1027 denote regions to be painted by display color c1, c2. The display color c1, c2 is determined
from either the color model 1031 of train delay time or the color model 1034 of train occupancy. The color models 1031
and 1034 are for determining the display color c1, c2 by setting the chromaticity and brightness with 100% based on a
well-known HSB color space model and causing the hue to vary from 66% to 0% in accordance with the train delay time
or the train occupancy.
[0139] In the case of determining the display color c1, c2 by the train delay time u, set the display color c1, c2 as the
same color. When the train delay time is 0 minute as shown by 1032, the color c1, c2 is set to blue with its hue of 66%.
The hue value is made larger with an increase in train delay time u. It is set to red with its hue of 0% when the train delay
time u is 60 minutes or more as shown by 1033.
[0140] In the case of determining the display color c1, c2 by train occupancy v1, v2, the display color c1 is determined
by train occupancy v1, and the display color c2 is by train occupancy v2. When the train occupancy is 0% as shown by
1035, the color is set to blue. With an increase in train occupancy v, the hue is made larger value. When the train
occupancy is 300% or more as shown by 1036, the color is set to red with its hue of 0%.
[0141] The detailed explanation as to the train display shape is over.
[0142] In the train display method of this invention, the train’s display shape and color are forced to periodically vary
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or change depending on its running state. With this scheme, even where a number of trains are displayed simultaneously
on the screen, it is possible to ascertain the running state from the train’s display shape. Even when displaying all trains
in a track section simultaneously, their display shapes are arranged to vary depending on respective running states.
Thus, it is possible to check running states of a plurality of trains at a time.
[0143] As for the train-running interstation calculation unit and the train-running interstation calculation processing and
also the train position/shape calculation processing to be performed by the train position/shape calculation unit, these
are similar to the embodiment 1; so, explanations thereof will be omitted.

EMBODIMENT 3

[0144] One embodiment of the train/moving-body operation control device of this invention will be explained using
some of the accompanying drawings.
[0145] Fig. 2 shows a configuration of train operation control system 2 embodying this invention. The operation control
system 2 includes a plurality of operation control devices 3 which are provided in units of track sections, and further
includes an integrated operation assessment device 4 provided in a shared manner.
[0146] In other words, the operation control system 2 is the train operation assessment device 1 for managing a
plurality of track sections, which can be said to be the one that deconcentrates functionalities of the train operation
assessment device 1 of Fig. 1 among the plurality of operation control devices 3 and the common integrated operation
assessment device 4.
[0147] The principle of such function deconcentration lies in putting the information storage units of Fig. 1 in places
near information sources to have an in-situ layout (aggregation of track information per track section), commonly having
the arithmetic operation functions (10, 11, 12, 13) of Fig. 1 as the integrated operation assessment device 4, and
connecting them by communication links. In this regard, however, the track information database DB1 is preferably built
in the integrated operation assessment device 4 by taking account of its nature.
[0148] More specifically, in the drawing, reference character 3A designates an operation control device 3 of track
section 1, and 3B denotes an operation control device of track section 2, each of which has, per track section, a train
delay time information database DB3, train occupancy information database DB4 and diagram information database
DB2, and operates to store and manage corresponding data.
[0149] The integrated operation assessment device 4 has the arithmetic functions (10, 11, 12, 13) of the train operation
assessment device 1 shown in the embodiment 1 and includes route information database DB1. The integrated operation
assessment device 4 is connected to the operation control devices of track sections 1 and 2.
[0150] To the operation control system 2 arranged in this way, various types of terminals TM are connected. TM1 is
an operation adjustment input terminal, TM2 is a train-existing track display terminal, and TM3 is an operation situation
display terminal. These are coupled to the operation control device 3A of track section 1.
[0151] On-screen display images of the operation adjustment input terminal TM1 and train-existing track display
terminal TM2 are outputted from the operation control device 3A. An on-screen image of the operation situation display
terminal TM3 is outputted from the integrated operation assessment device 4.
[0152] TM 6 is an operation adjustment input terminal, TM5 is a train-existing track display terminal, and TM4 is an
operation situation display terminal, which are connected to the operation control devices 3 of track section 2.
[0153] On-screen display images of the operation adjustment input terminal TM6 and train-existing track display
terminal TM5 are outputted from the operation control device 3B. An onscreen display image of the operation situation
display terminal TM4 is from the integrated operation assessment device 4.
[0154] OP1, OP2, OP3, OP4 represents a commanding staff member or dispatcher responsible for managing train
operations. In each track section, train operations are managed by a plurality of dispatchers. Especially, OP1 and OP2
are train dispatchers who manage the track section 1; OP3 and OP4 are dispatchers who manage the track section 2.
[0155] The integrated operation assessment device 4 acquires, as the information of track section 1, train diagram
information (DB2A), train delay information (DB3A) and train occupancy information (DB4A). Similarly, as the information
of track section 2, the device obtains diagram information (DB2B), train delay information (DB3B) and train occupancy
information (DB4B).
[0156] The operation situation display terminal TM3, TM4 comprises a means for allowing the dispatcher OP, i.e., an
user of this terminal, to input a display time point. The integrated operation assessment device 4 creates an on-screen
image plane adapted for the input display time and then outputs it to each operation situation display terminal TM3, TM4.
[0157] The dispatcher OP1, OP2 of track section 1 manages mainly train operations of track section 1. This person
acquires train operation situations of a plurality of track sections from the operation situation display terminal TM3,
acquires detailed positions of train operations of track section 1 from the train-existing track display terminal TM2, and
inputs train operation changes of track section 1 to the operation adjustment input terminal TM1.
[0158] The dispatcher OP3, OP4 of track section 2 manages mainly train operations in track section 2. The person
acquires detailed train operation positions of track section 2 from the train-existing track display terminal TM5, acquires
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train operation situations of a plurality of track sections from the operation situation display terminal TM6, and inputs
train operation changes of track section 2 to the operation adjustment input terminal TM4.
[0159] The integrated operation assessment device 4 is linked via a communication line 2012 with the operation control
device 3A, 3B of each track section and is able to acquire several information items including the train diagram information
(DB2A, DB2B), train delay time information (DB3A, DB3B), train occupancy information (DB4A, DB4B) and railway route
information (DB 1).
[0160] Data and processing in the integrated operation assessment device 4 are similar to those of the embodiment
1; so, explanations thereof are eliminated herein.
[0161] Next, a flow of traffic control tasks in the operation control system having the integrated operation assessment
device will be described with reference to Figs. 21 to 23 below.
[0162] Fig. 21 depicts one example of on-screen image plane to be displayed at the operation situation display terminal.
Here, an operation situation will be explained.
[0163] In this drawing, Tr2, Tr3, Tr5, Tr6, Tr7 and Tr9 designate up-trains of a track section 1; Tr1, Tr4 and Tr8 denote
down-trains of the track section 1. Part 711 indicates an exemplary set of delay time-dependent train display colors; 712
indicates exemplary train display sizes depending on occupancy rates. In this display example, it can be seen at this
time that down-trains are high in vehicle occupancy while up-trains are relatively low in occupancy and also seen that
down-trains are less in number than up-trains, suggesting that train operations are delayed.
[0164] In this case, one or some of the up-trains are forced to turn back for operating as down-trains, thereby making
it possible to establish equalization of the numbers of up-trains and down-trains and, simultaneously, enabling equalization
of train occupancy. The way of coordinating train operations in this way will be referred to as the operation adjustment.
[0165] The explanation of the operation situation is now over.
[0166] Next, a flow of the operation adjustment to be performed by a train dispatcher(s) for turn-back of trains in the
operation situation shown in Fig. 21 will be described with reference to a sequence diagram shown in Fig. 22.
[0167] In step S701, a train operation situation is ascertained from an image plane being displayed on the screen of
the operation situation display terminal TM3.
[0168] At step S702, the dispatcher OP decides from the train operation situation displayed on the screen that a need
is felt to implement operation adjustment for causing an up-train(s) to turn back.
[0169] At step S703, the dispatcher OP inputs operation adjustment to the operation situation display terminal TM3.
A method of inputting the operation adjustment is as follows: the dispatcher OP puts a mouse pointer 715 at a train icon
Tr and clicks on it, resulting in appearance of a pop-up menu 712 at the lower right corner of Fig. 21. Further, s/he selects
an operation adjustment 721 and turn-back 722 from the popup menu 712, causing a turn-back operation adjustment
dialogue 714 to be displayed. This turn-back dialogue at least has input fields of a turn-back operation-applied train(s)
723, turn-back station(s) and turn-back time 725. By filling these input fields and depressing a button 726, the input of
turn-back operation adjustment is completed.
[0170] At step S704 of Fig. 22, the content of such operation adjustment inputted to the operation situation display
terminal TM3 is automatically inputted to the operation adjustment input terminal TM1 from operation situation display
terminal TM3.
[0171] At step S705, the content of the operation adjustment inputted to operation adjustment input terminal TM1 is
automatically inputted to the operation control device 3A from operation adjustment input terminal TM1.
[0172] At step S706, train diagram alteration is implemented based on the operation adjustment inputted to the operation
control device 3A.
[0173] At steps S707-S708, the diagram alteration content changed by operation control device 3A is transmitted to
the operation adjustment input terminal TM1 and operation situation display terminal TM3, thereby updating each on-
screen display image to an image plane reflecting the alteration content.
[0174] The explanation on the flow of operation adjustment tasks is over.
[0175] With the operation assessment system of this invention, an on-screen image that enables ascertainment of a
congestion situation along with delay times of trains is displayed at the operation situation display terminal, thereby
making it possible for the dispatcher who manages train operations to adequately grasp a present train operation situation,
and also possible to quickly input and implement operation adjustment in conformity with the train operation situation.

EMBODIMENT 4

[0176] An explanation will now be given of a train/moving-body display method and operation assessment device in
accordance with another embodiment of this invention.
[0177] Fig. 23 shows a configuration of train operation assessment device 3 having the train display method of this
embodiment. The configuration of the train operation assessment device will be described using Fig. 23.
[0178] The train operation assessment device 3 has an arithmetic computing unit including a train position display unit
10b and train information acquisition unit 13b. It also has, as the database storing input information and processed
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information used for these computing operations, storage units of railway route information database DB1 and train run
information database DB5. The arithmetic unit and storage units are interconnected together.
[0179] Among them, the train position display unit 10b acquires from the route information database DB1 a sequence
of stations and station positions in each track section and displays a route diagram. For example, assuming that the
railway route configuration of Fig. 3 is displayed on the monitor screen, the route information database DB 1 is arranged
to have route information data like that shown in Fig. 7. The route information database DB1 is similar to that of the
embodiment 1; so, its explanation is omitted. Additionally, the train information acquisition unit 13b acquires train positions,
train operation delay times and train occupancy rates from the train run information database DB5 and displays train
running states. The train run information database DB5 has train run information data shown in Fig. 25.
[0180] Fig. 25 depicts the data being stored in train run information database DB5. TB7 is a route information table of
train n, and TB8 is a route information table of train m. Stored in these tables on a per-train basis are X- and Y-coordinates
of a train in the track section at respective time points along with train delay times and train occupancy rates.
[0181] A flow of processing in this embodiment will be explained using Fig. 24. Fig. 24 is a flowchart of train display
processing of the train position display unit 10b. Fig. 24 of the embodiment 4 shows train display processing corresponding
to Fig. 11 of the embodiment 1, wherein partial processing is the same. Processing of steps S118 and S 119 is different
from those of Fig. 11 as indicated by double-line blocks added thereto.
[0182] In step S118, it reads from the train run information database DB5 train run information involving a train position
at display time t which is represented by its head position p1, a train delay time u, a train occupancy v, and a train position
of time t-Δt given by tail position p2. When there is no information of a corresponding time point, set the head position
p1, tail position p2, train delay time u and train occupancy v as indefinite. Note however that when only p2 is indefinite,
set p2=p1.
[0183] At step S 119, a decision is made as to whether the train n is running. Depending on this decision, the procedure
will be branched. If the train n is running, go to step S 119; otherwise, go to step S 112 which performs processing for
the next train. Whether the train n is running or not may be judged by determining whether the train position p2 that was
read in step S118 is indefinite or not.
[0184] The explanation on train display processing is over.
[0185] In the train display method of this invention, the train’s display shape and color are caused to vary depending
on its running state. In particular, it is possible to visually check the train’s acceleration and deceleration conditions. This
makes it possible even when a number of trains are displayed simultaneously to ascertain respective train running states
from display shapes thereof. Even where the trains in an entire area of track section are displayed simultaneously, their
display shapes are forced to change depending on the running states of respective trains. Thus, it is possible to check
the running states of a plurality of trains simultaneously.

REFERENCE SIGNS LIST

[0186]

1: Operation Assessment Device
2: Operation Control System
3A: Operation Control Device of Track Section 1
3B: Operation Control Device of Track Section 2
4: Integrated Operation Assessment Device
10: Train Position Display Unit
11: Train Position/Shape Calculation Unit
12: Train-Running Interstation Calculation Unit
13: Train Information Acquisition Unit
DB 1: Route Information Database
DB2: Diagram Information Database
DB3: Train Delay Time Information Database
DB4: Train Occupancy Information Database
M: Interstation Route
L1: Locus of Train Tail Position
L2: Locus of Train Head Position
L3: Locus of Representative Position
ST: Station
Tr: Symbol of Train
TB1, TB2: Route Information Table
TB3, TB4: Diagram Information Table
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TB5: Train Delay Time Table
TB6: Train Occupancy Table

Claims

1. A method for displaying trains and moving bodies, wherein said method changes display positions and shapes of
symbols indicating a train and a moving body in accordance with running states of the train and the moving body.

2. The method for displaying trains and moving bodies according to claim 1, wherein the method modifies as said
running states the shapes of the symbols indicating the train and the moving body in accordance with stopping and
running conditions.

3. The method for displaying trains and moving bodies according to claim 2, wherein shape change of the symbols
indicating the train and moving body as said running states is alternation in length along time course.

4. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 3, wherein
alternation of shapes of said symbols indicating the train and moving body is displayed along movement directions
of the train and moving body.

5. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 4, wherein
said symbols indicating the train and moving body are arranged to reflect delay situations or vehicle occupancy
rates of the train and the moving body.

6. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5, wherein
alteration of the display positions and shapes of the train and moving body includes calculating, for each of the train
and moving body, positions at two different time points with an on-screen display time being as a reference and
determining positions and shapes of the train and moving body to be displayed depending on the calculated positions
of the train and moving body.

7. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5,
wherein the position of said train is calculated from an actually achieved diagram with a record of actual arrival and
departure times at train-stop stations on a per-train basis.

8. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5,
wherein the position of said train is calculated from a predictive diagram with a record of predictive per-train arrival
and departure times at train-stop stations, the arrival and departure times being forecasted at a given prediction
time point.

9. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5,
wherein the position of said train is calculated from actual results of per-train running positions in regard to already
operated trains.

10. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5,
wherein the symbol shape is a line segment having a width connecting together said two train positions.

11. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5,
wherein the symbol shape is a line segment having a width coupling together said two train positions and is caused
to vary in shape so as to make a one end distinguishable from an other end.

12. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5,
wherein alternation of the symbol shape causes an end on the movement direction side to have an acute angle.

13. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5, wherein
display colors of the train and moving body are determined by delay times of the train and moving body.

14. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5, wherein
a display color of the train is determined by a vehicle occupancy rate of the train.
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15. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5, wherein
display sizes of the train and moving body are determined by delay times of the train and moving body.

16. The method for displaying trains and moving bodies according to any one of the preceding claims 1 to 5, wherein
a display size of the train is determined by a vehicle occupancy rate of the train.

17. An operation assessment device having a display device for displaying positions of a train and a moving body,
comprising:

a train-running interstation calculation unit for inputting diagram information storing per-train departure and
arrival times at each train-stop station, railway route information storing positions of stations constituting a
railway route in accordance with route sequence and a display time for visual display of said diagram information
on a screen of said display device and for calculating train-running interstation zones or train-stop stations,
a train position/shape calculation unit for calculating train positions and shapes from either said interstation
zones or train-stop stations and also from said route information and said display time, and
a train position display unit for calculating train positions at two different time points with the on-screen display
time as a reference by means of said train position/shape calculation unit and for determining display positions
and shapes of symbols indicating each train and a moving body from the two train positions calculated.

18. The operation assessment device according to claim 17,
wherein said diagram information is an actually achieved train diagram with a record of actual arrival and departure
times at each train-stop station on a per-train basis.

19. The operation assessment device according to claim 17,
wherein said diagram information is a predictive diagram with a record of predictive per-train arrival and departure
times at train-stop stations, the arrival and departure times being forecasted at a given prediction time point.

20. The operation assessment device according to claim 17,
wherein determination of a display position and shape by said train position display unit is for setting the display
position and shape as a line segment having a width coupling together said two train positions.

21. The operation assessment device according to claim 17,
wherein determination of a display position and shape by said train position display unit is for setting the display
position and shape as a line segment having a width coupling together said two train positions and for causing the
shape to vary so as to make a one end distinguishable from an other end.

22. The operation assessment device according to claim 17,
wherein determination of a display position and shape by said train position display unit is for setting the display
position and shape as a line segment having a width coupling together said two train positions and for causing an
end point on the movement direction side to have an acute angle.

23. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train delay time information storing a delay time in each train-
running interstation zone on a per-train basis and for obtaining said train delay time from the train delay time
information,
wherein the train position display unit determines a display size of each train based on the train delay time
acquired from said train acquisition unit and displays each train.

24. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit determines a display size of each train based on said train occupancy
rate acquired from said train acquisition unit and displays each train.

25. The operation assessment device according to claim 17, further comprising:
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a train information acquisition unit for acquiring train delay time information storing a delay time in each train-
running interstation zone on a per-train basis and for obtaining said train delay time from the train delay time
information,
wherein the train position display unit determines a display color of each train based on the train delay time
acquired from said train acquisition unit and displays each train.

26. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit determines a display color of each train based on said train occupancy
rate acquired from said train acquisition unit and displays each train.

27. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit determines a display color of each train based on said train occupancy
rate acquired from said train acquisition unit and displays each train.

28. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit acquires from said train acquisition unit train occupancy rates at two
different time points with the display time as a reference, and determines two display colors of each train said
train occupancy rate based on said train occupancy rates at the two different time points, and displays each
train while alternately changing said two display colors.

29. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit acquires from said train acquisition unit train occupancy rates at two
different time points with the display time as a reference, determines two display sizes of each train said train
occupancy rate based on said train occupancy rates at the two different time points, and displays while alternately
changing said two display sizes.

30. An operation control system having an operation control device arranged in each track section, a commonly provided
integrated operation assessment device, and a display device for displaying positions of trains and moving bodies,
wherein said display device is arranged to display a train operation situation using symbols indicating said trains
and moving bodies by the display method defined in any one of the preceding claims 1 to 16.

31. The operation control system according to claim 30,
wherein said operation control system includes a display terminal for displaying operation situations of said trains
and moving bodies and an operation adjustment input terminal for inputting conditions used by a commanding staff
member to perform operation adjustment.

32. An operation control system having an operation control device arranged per track section, a commonly provided
integrated operation assessment device, and a display device for displaying positions of trains and moving bodies,
wherein said display device is arranged to display a train operation situation using symbols indicating said trains
and moving bodies, which symbols are determined by the train position display unit of the operation assessment
device defined in any one of the preceding claims 17 to 29.
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Amended claims under Art. 19.1 PCT

1. Cancelled)

2. Cancelled)

3. Cancelled)

4. Cancelled)

5. Cancelled)

6. (Amended) A method for displaying moving bodies,
wherein said method changes display positions and shapes of symbols indicating a moving body in accordance
with running states of the moving body,
wherein alteration of the display positions and shapes of the train and moving body includes calculating, for each
of the moving body, positions at two different time points with an on-screen display time being as a reference and
determining positions and shapes of the moving body to be displayed depending on the calculated positions of the
moving body.

7. Cancelled)

8. (Amended) The method for displaying trains and moving bodies according to claims 6,
wherein the moving bodies are trains and the position of said train is calculated from a predictive diagram with a
record of predictive per-train arrival and departure times at train-stop stations, the arrival and departure times being
forecasted at a given prediction time point.

9. Cancelled)

10. (Amended) The method for displaying trains and moving bodies according to claim 6,
wherein the moving bodies are trains and the symbol shape is a line segment having a width connecting together
said two train positions at two different time points.

11. (Amended) The method for displaying trains and moving bodies according to claim 6,
wherein the moving bodies are trains and the symbol shape is a line segment having a width coupling together said
two train positions and is caused to vary in shape so as to make a one end distinguishable from an other end.

12. Cancelled)

13. Cancelled)

14. Cancelled)

15. Cancelled)

16. Cancelled)

17. (Amended) An operation assessment device having a display device for displaying positions of a train, comprising:

a train-running interstation calculation unit for inputting diagram information storing per-train departure and
arrival times at each train-stop station, railway route information storing positions of stations constituting a
railway route in accordance with route sequence and a display time for visual display of said diagram information
on a screen of said display device and for calculating train-running interstation zones or train-stop stations,
a train position/shape calculation unit for calculating train positions and shapes from either said interstation
zones or train-stop stations and also from said route information and said display time, and
a train position display unit for calculating train positions at two different time points with the on-screen display
time as a reference by means of said train position/shape calculation unit and for determining display positions
and shapes of symbols indicating each train and a moving body from the two train positions calculated.
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18. The operation assessment device according to claim 17,
wherein said diagram information is an actually achieved train diagram with a record of actual arrival and departure
times at each train-stop station on a per-train basis.

19. The operation assessment device according to claim 17,
wherein said diagram information is a predictive diagram with a record of predictive per-train arrival and departure
times at train-stop stations, the arrival and departure times being forecasted at a given prediction time point.

20. The operation assessment device according to claim 17,
wherein determination of a display position and shape by said train position display unit is for setting the display
position and shape as a line segment having a width coupling together said two train positions.

21. The operation assessment device according to claim 17,
wherein determination of a display position and shape by said train position display unit is for setting the display
position and shape as a line segment having a width coupling together said two train positions and for causing the
shape to vary so as to make a one end distinguishable from an other end.

22. The operation assessment device according to claim 17,
wherein determination of a display position and shape by said train position display unit is for setting the display
position and shape as a line segment having a width coupling together said two train positions and for causing an
end point on the movement direction side to have an acute angle.

23. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train delay time information storing a delay time in each train-
running interstation zone on a per-train basis and for obtaining said train delay time from the train delay time
information,
wherein the train position display unit determines a display size of each train based on the train delay time
acquired from said train acquisition unit and displays each train.

24. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit determines a display size of each train based on said train occupancy
rate acquired from said train acquisition unit and displays each train.

25. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train delay time information storing a delay time in each train-
running interstation zone on a per-train basis and for obtaining said train delay time from the train delay time
information,
wherein the train position display unit determines a display color of each train based on the train delay time
acquired from said train acquisition unit and displays each train.

26. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit determines a display color of each train based on said train occupancy
rate acquired from said train acquisition unit and displays each train.

27. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
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train occupancy information,
wherein the train position display unit determines a display color of each train based on said train occupancy
rate acquired from said train acquisition unit and displays each train.

28. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit acquires from said train acquisition unit train occupancy rates at two
different time points with the display time as a reference, and determines two display colors of each train said
train occupancy rate based on said train occupancy rates at the two different time points, and displays each
train while alternately changing said two display colors.

29. The operation assessment device according to claim 17, further comprising:

a train information acquisition unit for acquiring train occupancy information storing a train occupancy rate in
each train-running interstation zone on a per-train basis and for obtaining said train occupancy rate from the
train occupancy information,
wherein the train position display unit acquires from said train acquisition unit train occupancy rates at two
different time points with the display time as a reference, determines two display sizes of each train said train
occupancy rate based on said train occupancy rates at the two different time points, and displays while alternately
changing said two display sizes.

30. (Amended) An operation control system having an operation control device arranged in each track section, a
commonly provided integrated operation assessment device, and a display device for displaying positions of trains
and moving bodies,
wherein said display device is arranged to display a train operation situation using symbols indicating said trains
and moving bodies by the display method defined in claim 6.

31. (Amended) The operation control system according to claim 30,
wherein said operation control system includes a display terminal for displaying operation situations of said moving
bodies and an operation adjustment input terminal for inputting conditions used by a commanding staff member to
perform operation adjustment.

32. (Amended) An operation control system having an operation control device arranged per track section, a com-
monly provided integrated operation assessment device, and a display device for displaying positions of moving
bodies,
wherein said display device is arranged to display a train operation situation using symbols indicating said trains,
which symbols are determined by the train position display unit of the operation assessment device defined in claims
17.
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