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Method and system for managing a flow of passengers on a platform

The present invention proposes a method and

a system for managing a flow of passengers at a platform
(1), the system comprising:
- a detector capable of counting a number of passengers

waiting at the platform (1);

- a supervision system (3) capable of adjusting a real
serving frequency and a real dwell time of the incoming
public transports (11) in function of the number of pas-
sengers.
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Description

[0001] The presentinvention concerns a method and
a system for managing a flow of passenger on a platform,
in particular in the field of public transport, according to
claims 1 and 11.

[0002] The present invention relates generally to
changes of the number of passengers waiting for a public
transport and the management of these changes of
number of passengers, in particular to avoid overcrowd-
ed platforms.

[0003] A current problem related to public transport is
the abrupt changes of the number of people waiting for
a public transport, notably during rush hours or in case
of a non predictable event. There is actually no method
or system capable of managing in real time these chang-
es of the number of passengers waiting for public trans-
ports, and as it is well known by people skilled in the art,
overcrowded platforms are potential sources for risk se-
curity.

[0004] Consequently, there is a standing need for im-
proving the management of the flow of passenger at plat-
forms. Itis therefore an objective of the present invention
to provide a method and a system for managing in real
time a flow of passenger on a platform.

[0005] This objective is achieved according to the
presentinvention with respect to the method by a method
for managing a flow of passengers at a platform, the
method comprising the steps of:

- determining in real time a number of passengers
waiting at the platform in function of the time;

- automatically adjusting a real serving frequency and
areal dwell time of incoming public transports at said
platform in function of said number of passengers.

[0006] This objective is achieved according to the
present invention with respect to the system by a system
for managing a flow of passengers at a platform, the sys-
tem comprising:

- adetector capable of counting a number of passen-
gers waiting at a platform;

- a supervision system capable of adjusting a real
serving frequency and a real dwell time of the incom-
ing public transports at said platform in function of
said number of passengers.

[0007] The presentinvention is thus capable of adapt-
ing in real time a flow of public transports arrivals and
departures at a platform to changes of a number of pas-
sengers waiting for said public transport at said platform.
In other words, the transport capacity of a public transport
network might be adapted in real time to local variations
on said network of a number of passengers waiting for a
public transport of said public transport network and plan-
ning to travel with said public transport on said public
transport network. By "passenger"” we refer to a person
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who has the intention to travel with said public transport,
and is thus waiting, e.g. on a platform at a station or on
a special place dedicated to the waiting, for said public
transport. Preferentially, the public transport according
to the present invention may comprise several units.
Each unit may in particular be coupled at each of its ex-
tremities to another unit. For example, such a public
transport is a train, and said units are coaches designed
for transporting passengers.

[0008] In particular, the step of automatically adjusting
the real serving frequency and the real dwell time com-
prises:

- automatically calculating a theoretical serving fre-
quency and a theoretical dwell time for the incoming
public transports at said platform in function of said
number of passengers and of a transport capacity
of said public transport, i.e. calculating a theoretical
incoming frequency of incoming public transport
serving said platform and a theoretical dwell time for
each incoming public transport separating its time of
arrival from its departure time, in order to avoid an
overcrowded platform; and

- automatically adjusting the real serving frequency
and the real dwell time of incoming public transports
at said platform to said number of passengers to the
theoretical serving frequency and dwell time that
have been calculated.

[0009] Indeed, the supervision system may in particu-
lar comprise a controller capable of determining a theo-
retical serving frequency and a theoretical dwell time of
incoming public transports at said platform in function of
said number of passengers and of a capacity transport
of said public transport. In particular, the theoretical serv-
ing frequency is proportionally correlated to the number
of passengers waiting at the platform. The supervision
system is then in particular capable of adjusting the real
serving frequency and the real dwell time of the incoming
public transports at said platform to the theoretical serv-
ing frequency and theoretical dwell time that have been
calculated by its controller.

[0010] The theoretical, respectively real, serving fre-
quency refers to a theoretical, respectively real, number
of public transports arriving at and then departing from
the platform by units of time, the time of arrival and the
time of departure being separated by said dwell time.
The supervision system is for example an ATS (Auto-
matic Train Supervision System) that is able to manage
public transport traffic.

[0011] Preferentially, said detector according to the
present invention is capable of counting in real time the
number of passengers accessing said platform. Said
number mightbe the exact number of passengers waiting
at said platform, or an estimate of the exact number of
passengers waiting at said platform. For example, it is
able to counta number of passengers crossing a platform
access door (for entering the platform area or leaving it),



3 EP 2 541 506 A1 4

said access door being the single access to the platform.
In this case, the difference between the number of pas-
sengers crossing the platform access door for entering
and leaving the platform corresponds to the exact
number of passengers waiting for the public transport at
said platform accessible via said access door.

[0012] In particular, said detector comprises a camera
system capable ofimaging said platform or at least a part
of the platform, e.g. each access door of said platform,
by means of at least one camera. The camera of the
camera system may be a visible light camera and/or an
infrared camera, which advantageously allows to differ-
entiate cold objects from warm objects (e.g. passengers).
In particular, said camera system is realized according
to a first design which enables said camera system to
image the whole surface of said platform, and/or a second
design which enables said camera system toimage each
access door of said platform, by means of one or several
cameras. By imaging the whole surface of the platform,
and/or each access door, it is advantageously possible
to countthe number of passengers that are going to travel
by said public transport serving the platform, as well as
to recognize a passenger needing a special dwell time.
For this purpose, the detector comprises in particular an
image treatment unit that is capable of counting passen-
gers in an image taken by said camera system, prefer-
entially in each image taken by said camera system. Fur-
thermore, said image treatment unit is preferentially also
capable of detecting or recognizing in an image taken by
said camera system a passenger having a disability or
unconventional behavior. In other words, said image
treatment unit is capable of analyzing each image taken
by said camera system, and from each image, to deter-
mine the number of passengers appearing in the image,
and preferentially, if a passenger has a disability or a
special behavior.

[0013] Preferentially, said camera system comprises
also at least one camera designed for imaging an en-
trance door of the public transport. In particular, each
entrance door of the public transport might be imaged by
atleast one camera of said camera system. Forexample,
said camera system may comprise at least one on board
camera thatis mountable at a fixed position in said public
transport and designed for imaging an entrance door of
said public transport, and/or a platform camera at a po-
sition from which it is capable of imaging said entrance
door from the platform. By imaging an entrance door of
the public transport, the detector is capable to detect a
passenger having a problem for jumping into said public
transport or a behavior that needs to be communicated
to a control center which may command a personal in-
tervention.

[0014] Indeed, the image treatment unit comprises in
particular a passengers counting algorithm for determin-
ing the number of passengers in an image, and prefer-
entially a profiling algorithm. Said passengers counting
algorithm is in particular capable of facial recognition
and/or person recognition. The techniques at the basis
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of the algorithm of the present invention might be for ex-
ample background plane subtraction and/or boosting
techniques. By means of the profiling algorithm, the im-
age treatment unit is in particular capable of profiling the
passengers, which allows a classification of the passen-
gers, notably into three profiles: normal passenger, pas-
senger having a disability, suspect passenger (passen-
ger having a behavior susceptible to result in a personal
intervention). The profiling algorithm is preferentially ca-
pable of determining the behavior of a person on the plat-
form, for example if said person is waiting for the public
transport, or wants to enter into the public transport, or
is blocking a door. Preferentially, the image treatment
unit is also capable of fusing an image taken by an IR
camera with an image taken by a visible light camera in
order to enhance the detection of passengers on the plat-
form.

[0015] Preferentially, said passenger counting algo-
rithm is capable of calculating an estimate of the number
of passengers occupying the platform from a calculation
of a platform surface availability, i.e. an estimation of the
surface of the platform that is still available for the pas-
sengers (i.e. not occupied by passengers). For this pur-
pose, the surface of the platform might in particular have
a special painting or feature that facilitates the estimate
of passengers occupying said platform.

[0016] The detector is in particular capable to commu-
nicate to the supervision system, notably to its controller
and by means of a wire or wireless connection of said
detector with said supervision system, a data comprising
the number of passengers that has been previously de-
termined by the detector, and preferentially a time stamp
(i.e. a date) specifying at what time this number of pas-
sengers has been determined by the detector. Said time
stamp may be provided by an internal clock of the detec-
tor, or an external clock. Preferentially, the detector is
also capable of signaling to the controller a presence of
a passenger having a disability or a suspect passenger,
e.g. who has a special behavior (for example, passen-
gers blocking a door of the public transport), so that said
supervision system, notably its controller, may calculate
a theoretical dwell time adapted to the disability of said
passenger having the disability, or respectively signal to
the control center said special behavior. Advantageous-
ly, the present invention allows thus to automatically
adapt the dwell time of the public transport to a disability
of a passenger, in particular by increasing the dwell time
if at least one passenger who is going to travel by said
public transport is susceptible of having a disability, e.g.
a problem for jumping in said public transport. Advanta-
geously, for an on site quick intervention, the supervision
system, notably its controller, or the image treatment unit,
may be directly connected to a voice-based notification
system of the platform and/or of the public transport for
automatically giving notification to passengers (e.g. if
passengers are blocking doors). The present invention
allows thus targeted instructions to be notified to passen-
gers at doors of the public transport or at the platform,
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and a targeted management of the dwell time depending
on results of the profiling algorithm.

[0017] Said number of passengers waiting for the pub-
lic transport, and in particular said time stamp, are pref-
erentially used by as input parameters by the supervision
system, notably by its controller, for adjusting said real
serving frequency and real dwell time. In particular, if the
number of passengers per unit of time overcomes a
threshold value at a platform, each platform being in par-
ticular characterized by its own threshold value, then said
supervision system s able to manage the public transport
traffic forincreasing the frequency of the public transports
at said platform. The public transport traffic management
is in particular done in function of a number of running
public transports and their associated dwell time, and
running speeds. Preferentially, in order to increase a real
serving frequency, the supervision system is able to mod-
ify an upstream traffic of public transport by reducing
dwell times of coming public transports in upstream sta-
tions and/or increasing the running speed of coming pub-
lic transports, while respecting security parameters such
as inter public transport distance, speed limits, etc. Pref-
erentially, if a platform overcrowdedness overcomes a
limit value, or if the threshold value of several platforms
is overcome, then the supervision system according to
the invention is able to inject at least one additional public
transport unit in the traffic.

[0018] Preferentially, the controller is able to use said
number of passengers waiting for the public transport,
and in particular said time stamp, as input parameters
for calculating the theoretical serving frequency and the
theoretical dwell time of incoming public transports at the
platform. Preferentially, the controller is capable of quan-
tifying the overcrowdedness of the platform in function
of time, wherein said overcrowdedness might be defined
as the ratio of the number of passengers counted by the
detector in function of time over a platform passenger
capacity. In particular, from said time stamp, the control-
ler is also capable of calculating a short time trend of an
evolution of the number of passengers in function of time
in order to predict an increase or decrease of the real
serving frequency of the public transports at the platform.
Preferentially, the supervision system comprises a data-
base and is capable of storing in said database said
number of passengers in function of time and of making
probabilistic calculation, notably by means of its control-
ler, of the number of passengers in function of time from
the stored numbers of passengers in function of time,
notably to make long time trends, which may serve for
example todetermine a rush hour number of passengers.
In particular, the controller determines said theoretical
serving frequency and said theoretical dwell time only if
the overcrowdedness exceeds the threshold value (e.g.
when the ratio of the number of passengers counted by
the detector over the platform passenger capacity equals
0.7), and if the trend predicts an increase of the number
of passengers in function of time. Said number of pas-
sengers might be thus used for triggering the adaptation

10

15

20

25

30

35

40

45

50

55

of the real serving frequency and the real dwell time by
the supervision system.

[0019] Preferentially, the supervision system is capa-
ble of adjusting the real serving frequency of the incoming
public transports at said platform, and the real dwell time
of said incoming public transports, to the theoretical serv-
ing frequency and theoretical dwell time, for example by
speeding up public transports on the public transport net-
work and/or by decreasing the dwell time at other plat-
forms and/or at said platform and/or by injecting at least
another public transport unit in said public transport net-
work.

[0020] The invention will now be described in a pre-
ferred but not exclusive embodiment with reference to
the accompanying drawing, wherein:

Figure 1  isaschematicillustration of one embodiment
of the system according to the invention;
[0021] Figure 1 shows a schematic illustration of one

embodiment of a system for managing a flow of passen-
gers at a platform 1, the system comprising:

- adetector capable of counting a number of passen-
gers waiting at the platform 1, said detector compris-
ing in particular a camera system comprising itself
at least one camera 21 and an image treatment unit
22;

- a supervision system 3 capable of adjusting a real
serving frequency and a real dwell time of an incom-
ing public transport 11 at said platform 1 to said
number of passengers, wherein said supervision
system 3 may be connected to said detector, in par-
ticular to the image treatment unit 22, so that the
image treatment unit 22 is able to communicate to
the supervision system 3 the number of passengers
and a time stamp as input parameters. Preferentially,
the supervision system 3 comprises a controller 31
capable of determining a theoretical serving frequen-
cy and a theoretical dwell time of incoming public
transports 11 at said platform 1 in function of said
number of passengers and of a capacity transport
of said public transport 11. The supervision system
3 is in particular capable of adjusting a real serving
frequency and areal dwelltime of the incoming public
transports 11 to the theoretical serving frequency
and theoretical dwell time that have been calculated
by said controller 31.

[0022] The supervision system 3 is in particular capa-
ble of directly communicating with and commanding the
public transport 11, for example via a wireless commu-
nication.

[0023] Preferentially, the cameras 21 are able toimage
the platform 1 and/or each door entrance 111 ofthe public
transport 11. In particular, other cameras 211 may each
image a platform entrance door 12, wherein the platform
entrance doors 12 are the only way to access said plat-
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form 1. Other counting systems or techniques might be
used by a person skilled in the art for counting a number
of people entering or leaving a platform area, like for ex-
ample techniques based on a tickets counter, or a turn-
stile.

[0024] The images taken by the cameras 21, 211 are
then analyzed in real time by the image treatment unit
22, which is able, by means of a passengers counting
algorithm to determine the number of passengers in each
image. Said passengers counting algorithm is for exam-
ple capable of counting in function of the time the number
of passengers passing each platform access door 12 for
entering and/or leaving the area of the platform 1. In par-
ticular, from the difference of passengers passing the
platform access door 12 for leaving and for entering the
area of the platform 1, the image treatment unit 22 is able
to determine in real time the platform occupancy, i.e. the
number of passengers waiting at said platform 1. In par-
ticular, the platform occupancy at a time t equals the
number of passengers having entered the area of the
platform until time t minus the number of passengers hav-
ing left said area until time t, wherein a passenger may
enter the area either by passing said platform access
door 12 (e.g. counted from images taken by said other
camera 211) orbydeboarding anincome public transport
(e.g. counted from images taken by said camera 21), and
may leave said area by passing the platform access door
12 (e.g. counted from images taken by said other camera
211) or by boarding an income public transport (e.g.
counted from images taken by said camera 21). Accord-
ing to a preferential embodiment of the invention, the
image treatment unit 22 is able to determine the number
of passengers waiting for a public transport 11 directly
from images of the platform 1 taken by cameras 21 by
means of said passengers counting algorithm in a man-
ner free of any device for counting passengers passing
the platform access door 12. Preferentially, said image
treatment unit 22 comprises a profiling algorithm capable
of recognizing at least three different types or profiles of
passengers:

- normal passenger: i.e. passengers having a normal
behavior;

- passenger having a disability: i.e. passengers sus-
ceptible of having a problem for jumping into the pub-
lic transport and needing more time or help for jump-
ing into said public transport;

- suspect passenger: passenger having a behavior
susceptible to result in a personal intervention, or
leading to a risk security, or to damages.

[0025] In particular, the image treatment unit 22 is di-
rectly connected to a voice-based notification system of
the platform 1 and/or of the public transport 11 for pro-
viding predefined notification to passengers, notably in
function of an identified profile. Information or data relat-
ed to the number of passengers is then transmitted by
the detector to the supervision system 3. Said information
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or data comprises in particular said number of passen-
gers in function of time, and preferentially a time stamp.
Said information or data may also comprise a profile data
if a passenger having a disability has been detected or
if a suspect passenger has been detected.

[0026] The supervision system 3 is then able to adjust
a public transport traffic at said platform in function of
said number of passengers in function of time. In partic-
ular, said supervision system 3 is able to increase the
incoming frequency of public transports 11 at a platform
1 if said number of passengers overcomes a threshold
value.

[0027] Preferentially, the controller 31 of the supervi-
sion system 3 is capable of calculating in real time a the-
oretical serving frequency and a theoretical dwell time of
incoming public transports 11 at said platform 1 from said
number of passengers while taking into account the ca-
pacity transport of the public transport 11. Preferentially,
the supervision system 3 is able to store in a database
said number of passengers in function of time, and in
particular, the corresponding calculated theoretical serv-
ing frequency and theoretical dwell time. Advantageous-
ly, said controller 31 might be able of calculating and
predicting a probable theoretical serving frequency and
a probable theoretical dwell time in function of time from
previously stored values of numbers of passengers in
function of time stored in said database.

[0028] The supervision system 3 and/or the image
treatment unit 22 might be also able to signal to a control
center any profile corresponding to the «suspect passen-
ger» profile and/or the «passenger having a disability»
profile, so that said control center may decide if a per-
sonal intervention on site is necessary. Preferentially,
said controller 31 is also able to communicate to said the
supervision system 3 a trend characterizing a variation
of said theoretical serving frequency, i.e. a prediction of
a variation of said theoretical serving frequency in func-
tion of time, so that said supervision system 3 may
smoothly adapt the serving frequency of the public trans-
port to the theoretical serving frequency.

[0029] The supervision system 3 is in particular capa-
ble of commanding in real time a change of the serving
frequency of incoming public transport at a platform and
the dwell time of said public transport at said platform. It
is also capable of increasing or decreasing the serving
frequency at a platform in order to reach predicted the-
oretical serving frequency calculated by its controller 31.
Forexample, different types of rush hours might be stored
in a database of the supervision system 3, and for each
type of rush hour, a theoretical serving frequency might
have been calculated. In this case, the supervision sys-
tem 3 is capable of increasing the serving frequency of
incoming public transports so that at said rush hours, the
real serving frequency equals to the theoretical serving
frequency.

[0030] To summarize, the method and the system ac-
cording the invention present the following advantages:
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- they allow to avoid dangerous situation of crowded
platforms;

- they regulate the public transport traffic to the
number of passengers waiting for said public trans-
port;

- theyregulate the dwell time of public transport to the
type of passenger, and allow a more efficient board-
ing and deboarding;

- they adjust the traffic offer of public transport to the
real time demand;

- they improve the comfort and security of the passen-
gers by avoiding overcrowded coaches and plat-
forms;

- they are able to automatically adapt in real time the
public transport schedule to the number of passen-
gers waiting for said public transport at the platform.

Claims

1. System for managing a flow of passengers at a plat-
form (1), the system comprising:

- a detector capable of counting a number of
passengers waiting at the platform (1);

- a supervision system (3) capable of adjusting
a real serving frequency and a real dwell time
of the incoming public transports (11) in function
of said number of passengers.

2. System according to claim 1, wherein said detector
is capable of counting in real time the number of pas-
sengers crossing a platform access door (12) of said
platform (1) .

3. Systemaccordingto one of the claims 1 or 2, wherein
the detector comprises a camera system capable of
imaging at least a part of the platform (1) by means
of at least one camera (21, 211).

4. System according to claim 3, wherein the camera
system comprises atleastone camera (21) designed
for imaging an entrance door (111) of the public
transport (11).

5. Systemaccordingto one of the claims 1to 4, wherein
the detector comprises an image treatment unit (22)
capable of counting passengers in an image taken
by said camera system by means of a passengers
counting algorithm.

6. System according to claim 5, wherein the image
treatment unit (22) comprises a profiling algorithm
for recognizing in said image a passenger having a
disability or unconventional behavior.

7. System according to claim 6, wherein the image
treatment unit (22) is capable of profiling the passen-
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10.

1.

12.

13.

14.

15.

gers according to three profiles: normal passenger,
passenger having a disability, suspect passenger.

System according to one of the previous claims,
wherein the image treatment unit (22) is connected
to a voice-based notification system of the platform
(1) and/or of the public transport (11).

System according to one of the previous claims,
wherein the detector is able to communicate to the
supervision system (3) a data comprising the number
of passengers that has been previously determined
and a time stamp.

System according to one of the previous claims,
wherein the supervision system (3) comprises a da-
tabase and is capable of storing in said database
said number of passengers in function of time and
of making a probabilistic calculation of the number
of passengers in function of time from data of said
database.

Method for managing a flow of passengers at a plat-
form (1), the method comprising the steps of:

- determining in real time a number of passen-
gerswaiting atthe platform (1) in function of time;
- automatically adjusting a real serving frequen-
cy and a real dwell time of incoming public trans-
ports (11) at said platform (1) in function of said
number of passengers.

Method according to claim 11, wherein determining
in real time a number of passengers comprises
counting in real time the number of passengers
crossing a platform access door (12).

Method according to one of the claims 11 or 12, com-
prising the step of detecting a passenger having a
disability or an unconventional behavior by means
of a profiling algorithm.

Method according to one of the previous claims,
characterized by increasing the real dwell time if at
least one passenger who is going to travel by said
public transport (11) is susceptible of having a disa-
bility.

Method according to one of the previous claims,
characterized by calculating a theoretical serving
frequency and a theoretical dwell time only if an over-
crowdedness exceeds a threshold value.
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