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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of rail
transit operation scheduling, in particular to a method for
compilation of urban rail transit outbound and inbound
operation lines with coordination of multiple depots.

BACKGROUND

[0002] Transition districts are provided between urban
rail transit mainlines and train depots or stabling yards
(short for depot), named switch tracks. A train operation
diagram is composed of a plurality of operation lines
specifying train operation paths and operation timeta-
bles. A complete train operation diagram shows opera-
tion times of a train between line sections (including
switch tracks) and a time sequence of the train arriving
at, departing from or passing through stations. An oper-
ation line that connects turnaround tracks at an originat-
ing station and a terminating station in a mainline is
named a mainline operation line. An operation line that
connects a switch track and a mainline station is named
an outbound or an inbound operation line, which is com-
piled generally after completing the compilation of the
mainline operation line. The outbound and inbound op-
eration lines are compiled by not only reasonably con-
necting the mainline operation lines but also satisfying
constraints on parking capacities in the depots, continu-
ous departure intervals, continuous return intervals, ear-
liest departure times, latest return times, etc.

[0003] In order to meet passenger flow demands, do-
mestic urban rail transit operation intervals get smaller,
the number of on-line trains gets larger, and service
routes get more varied. As a result, outbound and in-
bound operation lines that need to be scheduled get more
complicated, including outbound and inbound statuses
of rolling stock in all service routes before the start of the
operation, after the end of the operation and between
adjacent time periods. Additionally, there are two or more
depots corresponding to multiple groups of switch tracks
on most of the lines. The problems such as comprehen-
sive utilization of the plurality of switch tracks, and optimal
matching between rolling stocks, mainlines and the
switch tracks, as well as coordination of outbound and
inbound trains on the switch tracks of the same depot in
different directions get more complicated.

[0004] Currently, the research field has focused on
models for optimization of outbound paths without load
on the rolling stock before the start of the operation, but
not considered the inbound issue after the end of the
operation and the outbound and inbound issues between
adjacent time periods. At the same time, since common-
ly-used diagramming tools for operation management
practices are designed without considering constraints
on depots and capacities thereof, a diagram maker com-
piles outbound and inbound operation lines, constraints
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of multiple depots, multi-path outbound and inbound
management, irregular connections and conflict resolu-
tion mainly through manual calculations, consuming a lot
of working time, which is a major factor that influences
diagram compiling efficiency.

SUMMARY

[0005] The presentinvention aims to provide a method
for compilation of urban rail transit outbound and inbound
operation lines with coordination of multiple depots, by
which outbound and inbound operation paths of all rolling
stock and operation times can be synchronously gener-
ated while compiling a mainline operation diagram. Italso
satisfies the constraints of actual parking capacities in
multiple depots and the demand for resolving parking
conflicts.

[0006] To achieve the above goal, the present inven-
tion provides a method for compilation of urban rail transit
outbound and inbound operation lines with coordination
of multiple depots. Based on arrival and departure events
of the mainline path and mainline operation line, this
method supports the compilation of outbound and in-
bound operation lines for the multiple depots, each of
which contains multiple switch tracks. The method com-
prises the following steps:

S1, screening out, based on the mainline path, a
feasible outbound and inbound path set correspond-
ing to switch tracks in each depot that can be con-
nected to the mainline path;

S2, identifying, based on a connection mode of an
outbound and inbound path and the mainline path,
outbound and inbound districts to be compiled in a
feasible outbound and inbound path and assigning
a time scale to the outbound and inbound districts
as a feasible outbound and inbound operation line
set;

S3, matching a feasible outbound and inbound op-
eration line of a corresponding time period, service
route and direction for each originating event and
terminating event of the mainline to be connected to
the outbound and inbound operation line;

S4, according to a constraint on depot parking ca-
pacities, generating arrival and departure events of
a corresponding feasible outbound and inbound op-
eration line at each station in a district, and checking
and resolving any time conflicts between the arrival
and departure events in the feasible outbound and
inbound operation line and those in mainline opera-
tionline; and determining the ultimately adopted train
outbound and inbound depots, outbound and in-
bound paths and arrival and departure events in the
outbound and inbound operation line matched with
the originating event and terminating event of the
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mainline based on outbound and inbound interval
constraint of the depot.

[0007] Optionally, in Step S 1, screening out a feasible
outbound and inbound path set corresponding to switch
tracks in each depot that can be connected to the main-
line path comprises: screening out a direct outbound path
set and a direct inbound path set;

The direct outbound path set comprises all the paths
starting from a switch track, passing through an orig-
inating station of the mainline path, and ending at
either an originating turnaround track or a terminat-
ing turnaround track in the mainline path;

The direct inbound path set comprises all the paths
starting from either an originating turnaround track
or a terminating turnaround track in the mainline
path, passing through the terminating station of the
mainline path, and ending at a switch track;

Optionally, a direct outbound path comprises a for-
ward direct outbound path and a reverse direct out-
bound path; and a direct inbound path comprises a
forward direct inbound path and a reverse direct in-
bound path;

In the forward direct outbound path, a travel direction
of a train outgoing to the originating station of the
mainline path is the same as that of the train depart-
ing from the originating station of the mainline path
later;

In the reverse direct outbound path, a travel direction
of a train outgoing to the originating station of the
mainline path is opposite to that of the train departing
from the originating station of the mainline path later;

In the forward direct inbound path, a travel direction
of a train arriving at the terminating station of the
mainline path is the same as that of the train depart-
ing from the terminating station of the mainline path
for inbound;

In the reverse direct inbound path, a travel direction
of a train arriving at the terminating station of the
mainline path is opposite to that of the train departing
from the terminating station of the mainline path for
inbound;

Optionally, in Step S1, screening out a feasible out-
bound and inbound path set corresponding to switch
tracks in each depot that can be connected to the
mainline path comprises: screening out an indirect
outbound path set and an indirect inbound path set;

Paths starting from switch tracks and ending at turn-
around tracks of transfer stations are taken as first
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outbound paths; paths starting from turnaround
tracks of transfer stations and ending at originating
turnaround tracks of the mainline path are taken as
second outbound paths; and combinations of the first
outbound paths and the second outbound paths form
an indirect outbound path set;

Paths starting from terminating turnaround tracks of
the mainline path and ending at turnaround tracks
of transfer stations are taken as first inbound paths;
paths starting from turnaround tracks of the transfer
stations and ending at the switch tracks are second
inbound paths; and combinations of the first inbound
paths and the second inbound paths form an indirect
inbound path set;

Wherein, the transfer station is any station on the
mainline operation line that has front and back paths
in opposite directions and connects the switch track
with the originating station of the mainline path, or
with the destination station of the mainline path;

Optionally, identifying outbound and inbound dis-
tricts to be compiled in a feasible outbound and in-
bound path comprises:

For the forward direct outbound path, a district
between a switch track and an originating station
of the mainline path is an outbound district to be
compiled;

For the forward direct inbound path, a district
between a destination station of the mainline
path and a switch track is an inbound district to
be compiled.

[0008] Optionally, identifying outbound and inbound
districts to be compiled in a feasible outbound and in-
bound path further comprises:

For the reverse direct outbound path, a district be-
tween a switch track and an originating station of the
mainline path is an outbound district to be compiled;

For the reverse direct inbound path, a district be-
tween a destination station of the mainline path and
the switch track is an inbound district to be compiled.

[0009] Optionally, identifying outbound and inbound
districts to be compiled in a feasible outbound and in-
bound path further comprises:

For the indirect outbound path, a district between a
switch track and a transfer station and a district be-
tween the transfer station and an originating station
of the mainline path are outbound districts to be com-
piled;
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For the indirect inbound path, a district between a
destination station of the mainline path and a transfer
station and a district between the transfer station and
a switch track are inbound districts to be compiled.

S43, determining whether the departure events
and arrival events on switch tracks correspond-
ing to depots satisfy continuous departure and

return intervals in the depots; if yes, determining
final train outbound and inbound depots, out-
bound and inbound paths and arrival and depar-
ture events of outbound and inbound operation

5 lines matched with the originating and terminat-
[0010] Optionally, the time scales comprise train sec- ing events on the mainline, and otherwise, going
tion operation time scales, station dwell time scales and back to Step S41.
turnaround time scales.
[0011] Compared with the prior art, the present inven-
Optionally, a forward direct outbound operation line 70 tion has the beneficial effects as follows:
is connected to the mainline operation line through
station dwell time at the mainline originating station; 1) The method for compilation of urban rail transit
outbound and inbound operation lines with coordi-
A forward direct inbound operation line is connected nation of multiple depots in the presentinvention can
to the mainline operation line through station dwell 75 automatically identify feasible outbound and inbound
time at the mainline destination station; paths corresponding to the mainline path. Based on
the connectivity between outbound and inbound
A reverse direct outbound operation line and an in- paths and the mainline path, it automatically deter-
direct outbound operation line are connected to the mines the actual outbound and inbound districts to
mainline operation line through turnaround time at 20 be compiled, eliminating the need for manual search-
the mainline originating station; ing and calculation one by one;
A reverse direct inbound operation line and an indi- 2) It allows for selecting depots and outbound and
rect inbound operation line are connected to the inbound operation lines, enabling coordinated out-
mainline operation line through turnaround time at 25 bound and inbound management in multiple depots,
the mainline destination station; multiple paths, and multiple directions;
Optionally, Step S4 comprises: 3) Based on the sequence of the paths and the con-
straints on the capacities of the depots, it adaptively
S41, selecting an outbound and inbound path 30 determines optimal outbound and inbound paths and
from the outbound and inbound path set; gen- timings, ensuring that the number of departing trains
erating departure events and arrival events on is equal to the number of return trains in each depot
outbound and inbound operation lines corre- throughout the day and satisfying the continuous de-
sponding to depots at each station within the parture interval, the continuous return interval and
district based on the sequence with which the 35 the minimum operation interval;
depots are used; where the departure events
and the arrival events of corresponding switch 4) It can integrate and compile all the outbound and
track satisfy a constraint on the total number of inbound operation lines on the mainline operation
the trains parked at the depot, a constraint on line before the start of the operation, after the end of
the total number of the outbound trains at the 40 the operation and between the adjacent time peri-
depot, and a constraint on the number of the ods.
trains parked on the switch track;
BRIEF DESCRIPTION OF THE DRAWINGS
S42, checking whether the departure and arrival
events of the outbound and inbound operation 45 [0012]
line and the departure and arrival events on the
mainline operation line satisfy a minimum oper- FIG. 1 is a flow diagram of a method for compilation
ation interval; if yes, going to Step S43; other- of urban rail transit outbound and inbound operation
wise, translating the corresponding outbound lines with coordination of multiple depots according
and inbound operation line along a time axis 50 to the present invention;
within a set turnaround time range; and if the
minimum operation interval is still not satisfied, FIG. 2A is a schematic diagram of direct outbound
going back to Step S41, and otherwise, going paths, direct inbound paths and corresponding out-
to Step S43; bound and inbound districts to be compiled accord-
55

ing to the embodiment of the present invention;

FIG. 2B is a schematic diagram of indirect outbound
paths, indirectinbound paths and corresponding out-
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bound and inbound districts to be compiled accord-
ing to the embodiment of the present invention;

FIG. 3 is a flow diagram of the compilation of out-
bound and inbound operation lines determined to be
ultimately adopted according to the embodiment of
the present invention;

FIG. 4 is a schematic diagram of operation lines,
including mainline operation lines, outbound opera-
tion lines at the start of the operation and outbound
operation lines between adj acent time periods, gen-
erated according to the embodiment of the present
invention;

FIG. 5 is a schematic diagram of operation lines,
including mainline operation lines, inbound opera-
tion lines after the end of the operation and inbound
operation lines between adj acent time periods, gen-
erated according to the embodiment of the present
invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Further description of the present invention in
detail will be made below in combination with drawings
and specificembodiments. The advantages and features
of the present invention are clearer according to descrip-
tions and claims below. Itis to be noted that the drawings
in a quite simplified form and an inaccurate ratio are
merely used for describing objectives of the embodi-
ments of the present invention conveniently and clearly
in an assistant manner.

[0014] The present invention provides a method for
compilation of urban rail transit outbound and inbound
operation lines with coordination of multiple depots, by
which outbound and inbound operation lines during var-
ious time periods throughout the day are uniformly com-
piled, based on a determined mainline operation dia-
gram, by collaborating parking capacities of multiple de-
pots and resolving conflicts in operation paths and tim-
ings of multiple trains.

[0015] The method of the present invention supports
the compilation of outbound and inbound operation lines
of multiple depots, each of which includes multiple switch
tracks, on the basis of the mainline path and arrival and
departure events on the mainline operation line. As
shown in FIG. 1, the compilation method includes the
steps:

S 1, screening out, based on the mainline path, a
feasible outbound and inbound path set correspond-
ing to switch tracks in each depot that can be con-
nected to the mainline path;

in Step S1, screening out a feasible outbound and
inbound path set corresponding to switch tracks in
each depot that can be connected to the mainline
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path includes: screening out a direct outbound path
set, a direct inbound path set, an indirect outbound
path set and an indirect inbound path set.

[0016] The direct outbound path set includes all the
direct outbound paths starting from a switch track, pass-
ing through an originating station of the mainline path
and ending at an originating turnaround track of the main-
line path or at a terminating turnaround track of the main-
line path.

[0017] As shown in FIG. 2A, a direct outbound path
includes a forward direct outbound path and a reverse
direct outbound path.

[0018] In the forward direct outbound path, a travel di-
rection of a train outgoing to the originating station of the
mainline path is the same as that of the train departing
from the originating station of the mainline path later. That
is, the originating station of the mainline path does not
have front and back paths in opposite directions. When
a path in which the train arrives at a station is opposite
to a path in which the train departs from the station, the
station has the front and back paths in opposite direc-
tions.

[0019] In the reverse direct outbound path, a travel di-
rection of a train outgoing to the originating station of the
mainline path is opposite to that of the train departing
from the originating station of the mainline path later. That
is, the originating station of the mainline path has front
and back paths in opposite directions.

[0020] In FIG. 2A, switch track I, switch track Il and
switch track Il are all connected to the mainline operation
line, providing parking service for the trains on the main-
line operation line through corresponding depot I, depot
Il and depot lll.

[0021] As shown in FIG. 2A, the direct inbound path
set includes all the direct inbound paths starting from an
originating turnaround track of the mainline path or a ter-
minating turnaround track of the mainline path, passing
through the terminating station of the mainline path and
ending at a switch track. A direct inbound path includes
a forward direct inbound path and a reverse direct out-
bound path.

[0022] In the forward direct inbound path, a travel di-
rection of a train arriving at the terminating station of the
mainline path is the same as a travel direction of the train
departing from the terminating station of the mainline
path for inbound.

[0023] In the reverse direct inbound path, a travel di-
rection of a train arriving at the terminating station of the
mainline path is opposite to a travel direction of the train
departing from the terminating station of the mainline
path for inbound.

[0024] In FIG. 2B, a transfer station is provided be-
tween the switch track Il and the mainline destination
station. The transfer station is any station on the mainline
operation line that has front and back paths in opposite
directions and connects the switch track with the origi-
nating station of the mainline path, or with the destination
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station of the mainline path.

[0025] Paths starting from switch tracks and ending at
turnaround tracks of the transfer stations are taken as
first outbound paths; paths starting from the turnaround
tracks of the transfer stations and ending at originating
turnaround tracks of the mainline path are taken as sec-
ond outbound paths; and combinations of the first out-
bound paths and the second outbound paths form an
indirect outbound path set.

[0026] Paths starting from terminating turnaround
tracks of the mainline path and ending at turnaround
tracks of the transfer stations are taken as first inbound
path; paths starting from turnaround tracks of the transfer
stations and ending at switch tracks are taken as second
inbound paths; and combinations of the first inbound
paths and the second inbound paths form an indirect in-
bound path set. FIG. 2B shows an indirect outbound path
and an indirect inbound path respectively.

[0027] S2,identifying, based on a connection mode of
an outbound and inbound path and the mainline path,
outbound and inbound districts to be compiled in a fea-
sible outbound and inbound paths; and assigning a time
scale to the outbound and inbound districts as a feasible
outbound and inbound operation line set.

[0028] For the forward direct outbound path, a district
between a switch track and an originating station of the
mainline path is an outbound district to be compiled,
namely adistrict on the forward direct outbound path (sol-
id line) that does not coincide with the mainline operation
line (dotted line) in FIG. 2A.

[0029] For the forward direct inbound path, a district
between a destination station of the mainline path and a
switch track is an inbound district to be compiled, namely
a district on the forward direct inbound path (solid line)
that does not coincide with the mainline operation line
(dotted line) in FIG. 2A.

[0030] For the reverse direct outbound path, a district
between a switch track and an originating station of the
mainline path is an outbound district to be compiled,
namely a solid-line district on the reverse direct outbound
path in FIG. 2A.

[0031] For the reverse direct inbound path, a district
between a destination station of the mainline path and a
switch track is an inbound district to be compiled, namely
a solid-line district on the reverse direct inbound path in
FIG. 2A.

[0032] For the indirect outbound path, a district be-
tween a switch track and a transfer station and a district
between the transfer station and an originating station of
the mainline path are outbound districts to be compiled,
namely solid-line districts on the indirect outbound path
in FIG. 2B.

[0033] Fortheindirectinbound path, a district between
a destination station of the mainline path and a transfer
station and a district between the transfer station and a
switch track are the inbound districts to be compiled.

S3, matching a feasible outbound and inbound op-
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eration line of a corresponding time period, service
route and direction for each scheduled originating
event and terminating event of the mainline to be
connected to the outbound and inbound operation
line;

the originating event of the mainline refers to a de-
parture event at the originating station in the first task
for each rolling stock scheduling in a mainline oper-
ation diagram, and the terminating event of the main-
line refers to an arrival event at the terminating sta-
tion in the last task for each rolling stock scheduling
in the mainline operation diagram.

A forward direct outbound operation line is connect-
ed tothe mainline operation line through station dwell
time at the mainline originating station;

A forward direct inbound operation line is connected
to the mainline operation line through station dwell
time at the mainline destination station;

A reverse direct outbound operation line and an in-
direct outbound operation line are connected to the
mainline operation line through turnaround time at
the mainline originating station;

A reverse direct inbound operation line and an indi-
rect inbound operation line are connected to the
mainline operation line through turnaround time at
the mainline destination station;

S4, according to a constraint on depot parking ca-
pacities, generating arrival and departure events of
a corresponding feasible outbound and inbound op-
eration line at each station in a district, and checking
and resolving any time conflicts between the arrival
and departure events in the feasible outbound and
inbound operation line and those in mainline opera-
tionline; and determining the ultimately adopted train
outbound and inbound depots, outbound and in-
bound paths and arrival and departure events in the
outbound and inbound operation line matched with
the originating event and terminating event of the
mainline based on outbound and inbound interval
constraint of the depot.
[0034] As shown in FIG. 3, Step S4 includes:
S41, selecting an outbound and inbound path from
the outbound and inbound path set; generating de-
parture events and arrival events on outbound and
inbound operation lines corresponding to depots at
each station within the district based on the se-
quence with which the depots are used; where the
departure events and the arrival events of corre-
sponding switch track satisfy a constraint on the total
number of the trains parked at the depot, a constraint
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on the total number of the outbound trains at the
depot and a constraint on the number of the trains
parked on the switch track;

S42, checking whether the departure and arrival
events of the outbound and inbound operation line
and the departure and arrival events on the mainline
operation line satisfy a minimum operation interval;
if yes, going to Step S43; otherwise, translating the
corresponding outbound and inbound operation line
along a time axis within a set turnaround time range;
and if the minimum operation interval is still not sat-
isfied, going back to Step S41, and otherwise, going
to Step S43;

S43, determining whether the departure events and
arrival events on switch tracks corresponding to de-
pots satisfy continuous departure and return inter-
vals in the depots; if yes, determining final train out-
bound and inbound depots, outbound and inbound
paths and arrival and departure events of outbound
and inbound operation lines matched with the origi-
nating and terminating events on the mainline, and
otherwise, going back to Step S41.

[0035] AsshowninFIG. 4 and FIG. 5, taking an urban
rail transit line as an example, all-day outbound and in-
bound operation lines with coordination of multiple de-
pots, namely lines starting from or ending at a switch
track at a parking yard or a train depot, are automatically
compiled based on a mainline operation diagram gener-
ated by existing diagram compilation software according
to the aforementioned steps. Wherein the feasible out-
bound and inbound path sets are sorted in ascending
order of no-load distances. FIG. 4 is a schematic diagram
of operation lines, including mainline operation lines, out-
bound operation lines at the start of the operation and
between adjacenttime periods, and FIG. 5 is a schematic
diagram of operation lines, including mainline operation
lines, inbound operation lines after the end of the oper-
ation and between adj acent time periods.

[0036] The method for compilation of urban rail transit
outbound and inbound operation lines with coordination
of multiple depots in the present invention can automat-
ically identify feasible outbound and inbound paths cor-
responding to the mainline path. Based on the connec-
tivity between outbound and inbound paths and the main-
line path, it automatically determines the actual outbound
and inbound districts to be compiled, eliminating the need
for manual searching and calculation one by one. The
present invention can screen out depots and outbound
and inbound operation lines for use and allows outbound
and inbound management in multiple depots, multiple
paths and multiple directions. Based on the sequence of
the paths and the constraints on the capacities of the
depots, it adaptively determines optimal outbound and
inbound paths and timings, ensuring that the number of
departing trains is equal to the number of return trains in
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each depot throughout the day and satisfying the contin-
uous departure interval, the continuous return interval
and the minimum operation interval. The present inven-
tion can integrate and compile all the outbound and in-
bound operation lines on the mainline operation line be-
fore the start of the operation, after the end of the oper-
ation and between the adjacent time periods.

[0037] It should be understood that in the above em-
bodiments, the serial numbers of the above-mentioned
steps do not mean the execution sequence, and the ex-
ecution sequence of the steps should be determined by
their functions and internal logics, and not constitute any
limitation to the implementation process of the embodi-
ments of the present invention.

[0038] While the contents of the presentinvention have
been described in detail by the foregoing preferred em-
bodiments, it should be understood that the aforemen-
tioned descriptions should not be considered as limita-
tions to the present invention. Various modifications and
alternatives to the present invention will become appar-
ent to those skilled in the art upon reading the foregoing
disclosure. Accordingly, the protection scope of the
present invention should be defined by the appended
claims.

Claims

1. A method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots, supporting the compilation of out-
bound and inbound operation lines of multiple de-
pots, each of which comprises multiple switch tracks,
on the basis of a mainline path and arrival and de-
parture events of a mainline operation line. The
method comprises the steps of:

S1, screening out, based on the mainline path,
a feasible outbound and inbound path set cor-
responding to switch tracks in each depot that
can be connected to the mainline path;

S2, identifying, based on a connection mode of
an outbound and inbound path and the mainline
path, outbound and inbound districts to be com-
piled in a feasible outbound and inbound path
and assigning a time scale to the outbound and
inbound districts as a feasible outbound and in-
bound operation line set;

S3, matching a feasible outbound and inbound
operation line of a corresponding time period,
service route and direction for each originating
event and terminating event of the mainline to
be connected to the outbound and inbound op-
eration line; and

S4, according to a constraint on depot parking
capacities, generating arrival and departure
events of a corresponding feasible outbound
and inbound operation line at each station in a
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district, and checking and resolving any time
conflicts between the arrival and departure
events in the feasible outbound and inbound op-
eration line and those in mainline operation line;
and determining the ultimately adopted train out-
bound and inbound depots, outbound and in-
bound paths and arrival and departure events
of the outbound and inbound operation line
matched with the originating eventand terminat-
ing event of the mainline based on outbound and
inbound interval constraint of the depot.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 1, wherein in
Step S1, screening out a feasible outbound and in-
bound path set corresponding to switch tracks in
each depot that can be connected to the mainline
path comprises: screening out a direct outbound
path set and a direct inbound path set;

the direct outbound path set comprises all the
paths starting from a switch track, passing
through an originating station of the mainline
path and ending at either an originating turna-
round track or a terminating turnaround track in
the mainline path;

the direct inbound path set comprises all the
paths starting from either an originating turna-
round track or a terminating turnaround track in
the mainline path, passing through the terminat-
ing station of the mainline path, and ending at a
switch track.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 2, wherein a
direct outbound path comprises a forward direct out-
bound path and a reverse direct outbound path; and
a direct inbound path comprises a forward direct in-
bound path and a reverse direct inbound path;

in the forward direct outbound path, a travel di-
rection of a train outgoing to the originating sta-
tion of the mainline path is the same as that of
the train departing from the originating station
of the mainline path later;

in the reverse direct outbound path, a travel di-
rection of a train outgoing to the originating sta-
tion of the mainline path is opposite to that of
the train departing from the originating station
of the mainline path later;

In the forward direct inbound path, a travel di-
rection of a train arriving at the terminating sta-
tion of the mainline path is the same as that of
the train departing from the terminating station
of the mainline path for inbound;

in the reverse direct inbound path, a travel di-
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rection of a train arriving at the terminating sta-
tion of the mainline path is opposite to that of
the train departing from the terminating station
of the mainline path for inbound.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 1, wherein in
Step S1, screening out a feasible outbound and in-
bound path set corresponding to switch tracks in
each depot that can be connected to the mainline
path comprises: screening out an indirect outbound
path set and an indirect inbound path set;

path starting from switch tracks and ending at
turnaround tracks of transfer stations are taken
as first outbound paths; paths starting from turn-
around tracks of transfer stations and ending at
originating turnaround tracks of the mainline
path are taken as second outbound paths; and
combinations of the first outbound paths and the
second outbound paths form an indirect out-
bound path set;

paths starting from terminating turnaround
tracks of the mainline path and ending at turna-
round tracks of transfer stations are taken as
first inbound paths; paths starting from turna-
round tracks of the transfer stations and ending
at the switch tracks are second inbound paths;
and combinations of the first inbound paths and
the second inbound paths form an indirect in-
bound path set;

wherein the transfer station is any station on the
mainline operation line that has front and back
paths in opposite directions and connects the
switch track with the originating station of the
mainline path, or with the destination station of
the mainline path.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 3, wherein iden-
tifying outbound and inbound districts to be compiled
in a feasible outbound and inbound path comprises:

for the forward direct departing path, a district
between a switch track and an originating station
of the mainline path is an outbound district to be
compiled;

for the forward direct inbound path, a district be-
tween a destination station of the mainline path
and a switch track is an inbound district to be
compiled.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 3, wherein iden-
tifying outbound and inbound districts to be compiled
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in a feasible outbound and inbound path further com-
prises:

for the reverse direct outbound path, a district
between a switch track and an originating station
of the mainline path is an outbound district to be
compiled;

for the reverse direct inbound path, a district be-
tween a destination station of the mainline path
and the switch track is an inbound district to be
compiled.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 4, wherein iden-
tifying outbound and inbound districts to be compiled
in a feasible outbound and inbound path further com-
prises:

for the indirect outbound path, a district between
aswitch track and a transfer station and a district
between the transfer station and an originating
station of the mainline path are outbound dis-
tricts to be compiled;

for the indirect inbound path, a district between
a destination station of the mainline path and a
transfer station and a district between the trans-
fer station and a switch track are inbound dis-
tricts to be compiled.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 1, wherein the
time scales comprise train section operation time
scales, station dwell time scales and turnaround time
scales.

The method for compilation of urban rail transit out-
bound and inbound operation lines with coordination
of multiple depots according to claim 1, wherein

a forward direct outbound operation line is con-
nected to the mainline operation line through
station dwell time at the mainline originating sta-
tion;

a forward direct inbound operation line is con-
nected to the mainline operation line through
station dwell time at the mainline destination sta-
tion;

areverse direct outbound operation line and an
indirect outbound operation line are connected
to the mainline operation line through turna-
round time at the mainline originating station;
and

a reverse direct inbound operation line and an
indirect inbound operation line are connected to
the mainline operation line through turnaround
time at the mainline destination station.
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10

10. The method for compilation of urban rail transit out-

bound and inbound operation lines with coordination
of multiple depots according to claim 1, wherein Step
S4 comprises:

S41, selecting an outbound and inbound path
from the outbound and inbound path set; gen-
erating departure events and arrival events on
outbound and inbound operation lines corre-
sponding to depots at each station within the
district based on the sequence with which the
depots are used; where the departure events
and the arrival events of corresponding switch
track satisfy a constraint on the total number of
the trains parked at the depot, a constraint on
the total number of the outbound trains at the
depot, and a constraint on the number of the
trains parked on the switch track;

S42, checking whether the departure and arrival
events on the outbound and inbound operation
line and the departure and arrival events of the
mainline operation line satisfy a minimum oper-
ation interval; if yes, going to Step S43; other-
wise, translating the corresponding outbound
and inbound operation line along a time axis
within a set turnaround time range; and if the
minimum operation interval is still not satisfied,
going back to Step S41, and otherwise, going
to Step S43; and

S43, determining whether the departure events
and arrival events on switch tracks correspond-
ing to depots satisfy continuous departure and
return intervals in the depots; if yes, determining
final train outbound and inbound depots, out-
bound and inbound paths and arrival and depar-
ture events of outbound and inbound operation
lines matched with the originating and terminat-
ing events on the mainline, and otherwise, going
back to Step S41.
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