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(57)  The present invention relates to a method for
providing transport time schedule information, compris-
ing the steps of determining position information of at
least one vehicle (3) of a transport network, calculating
the estimated time of arrival (ETA) of the at least one
vehicle at a selected location, transmitting at least one
calculated estimated time of arrival value (ETA) to atleast
one mobile terminal (2). The method is characterized in
that after a calculation of aninitial estimated time of arrival
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value (ETA) at least one additional calculation of the
estimated time of arrival for the at least one vehicle (3)
of the transport network at the selected location is carried
out and the difference (AETA) between the calculated
initial estimated time of arrival value (ETA;) and a sub-
sequently calculated estimated time of arrival value
(ETA,) is determined. Furthermore a central processing
unit (1) and a mobile terminal (2) in particular for usage
with the inventive method are described.
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Description

[0001] The present invention relates to a method for
providing transport time schedule information as well as
to a mobile terminal and a central processing unit for
usage in this method.

[0002] In particular in public transport passengers of-
ten are faced with delays in arrival of the vehicle which
they intend to use. In order to inform the passenger of
such delays information systems such as display boards
at the stops provided for passengers to board the vehicle,
e.g. a bus stop or a train station, are known. One disad-
vantage of such display boards is, however, that the pas-
senger already has to be at the stop in order to be able
to be notified about the delay.

[0003] In US 2006/0074545A1 a system and method
for controlling public transport is described, wherein in-
formation as to buses scheduled for arrival at respective
bus stops, as well as travel values of the respective buses
etc. which are calculated with reference to data collected
from the buses can be provided to the passenger via
different means. In particular, a service centre server can
be accessed through a personal computer or a mobile
terminal. One disadvantage of this system and method
is that the user has to actively search for the respective
information.

[0004] In US 6,253,148 B1 an information system for
informing users of a public transport network about wait-
ing times at stops in the network is suggested. In this
information system receivers are provided which may be
portable and are specifically designed for receiving one-
way paging. In this system the positions of the public
transport vehicles are being broadcast to the receivers
by radio. The position information is provided by a central
computer which repetitively broadcasts new positions for
the public transport vehicles. The broadcasting begins
ata successive transmission instance ©. For each broad-
castinstance the transmission time to the receiveris con-
sidered and the estimated position of the vehicle after
the estimated transmission time is transmitted as the cur-
rent position. Thereby the determination of waiting times,
which is carried out at the receiver can be improved.
[0005] One disadvantage of this system is that the re-
ceiver has to be adapted to not only display a waiting
time to a passenger but also to determine the waiting
time based on the received position information. Hence,
the receiver has to be provided with a considerable
amount of computing power and memory storage. Fur-
thermore, the amount of data which has to be transmitted
to the receiver is considerable.

[0006] The problem to be solved by the present inven-
tion is thus to provide a solution, wherein users such as
for example passengers can conveniently be provided
with up-to-date information on transport time schedules,
in particular public transport time schedules.

[0007] The invention is based on the finding that this
problem can be solved by transmitting the estimated time
of arrival of a transport vehicle to a mobile terminal and
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limiting the transmission to estimated time of arrival val-
ues which are of relevance to the user.

[0008] According to a first aspect of the invention, this
problem is solved by a method for providing transport
time schedule information, comprising the steps of de-
termining position information of at least one vehicle of
a transport network, calculating the estimated time of ar-
rival of the at least one vehicle at a selected location,
transmitting at least one calculated estimated time of ar-
rival value to at least one mobile terminal. The method
is characterized in that after a calculation of an initial es-
timated time of arrival value at least one additional cal-
culation of the estimated time of arrival for the at least
one vehicle of the transport network at the selected lo-
cation is carried out and the difference between the cal-
culated initial estimated time of arrival value and a sub-
sequently calculated estimated time of arrival value is
determined.

[0009] Transport time schedule information according
to the present invention comprises in particular the esti-
mated time of arrival of a vehicle at a selected location.
The transport time schedule information may further
comprise an indication of the vehicle and/or of the se-
lected location. The transport network may be a public
transport network or a transport network for goods.
[0010] In case of a public transport network, the loca-
tions which can be selected are preferably stops or sta-
tions for the vehicle where passengers can board and
exit the vehicle. The vehicle of the public transportation
network may be a bus, a train, an airplane or any other
vehicle of public transport.

[0011] In case of a transport network for goods, the
locations which can be selected are for example the en-
trance to a plant or factory or a storage location within a
storage facility for the goods. The vehicles of this network
may for example be trucks, trains or forklifts.

[0012] In eithertransport network the position informa-
tion of the vehicle which is used for the calculation of the
estimated time of arrival value preferably comprises the
current geographical position of the vehicle as well as
the current travelling speed. At least the information on
the current geographical position may be obtained by
positioning systems such as Global Positioning System
(GPS). Also the speed of the vehicle may be obtained
from the positioning system. Alternatively, the speed may
also be obtained from the speedometer or tachometer of
the vehicle.

[0013] The estimated time of arrival is preferably cal-
culated based on the obtained position information as
well as based on route or map information, wherein the
geographic position of the selected location is contained.
Thereby, the distance of the vehicle to the selected lo-
cation, e.g. the bus stop, can be determined. Based on
the current travelling speed the estimated time of arrival
can then be calculated. The calculation may also consid-
er information such as general information of the route
between the current position and the selected location.
Such general information may be traffic information, e.g.
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information about traffic lights and traffic jams, an aver-
age speed of vehicles for the route, speed information
obtained from previous trips of the vehicle on the route
etc.

[0014] The thus calculated estimated time of arrival
value is transmitted to a mobile terminal. The mobile ter-
minal may be a mobile phone and is associated to a user.
The user or passenger associated to the mobile terminal
is the user intending to obtain information on the transport
time schedule. Preferably, the transmission is carried out
via a mobile communication network, in particular a cel-
lular mobile communication network such as GPRS. The
transmission to the mobile terminal is preferably a direct-
ed transmission to individual mobile terminals rather then
a broadcast. Thereby, the individual interests of individ-
ual users or passengers can be observed. The commu-
nication connection between the mobile terminal and a
central processing unit, where the estimated time of ar-
rival may be calculated or received from another unit, is
preferably a bidirectional connection, so that information
can not only be received at the mobile terminal but can
also be transmitted from the mobile terminal.

[0015] By calculating the estimated time of arrival at
least once again after an initial calculation of the estimat-
ed time of arrival, changes in the current situation can be
addressed. The initial calculation may be the first calcu-
lation executed for a specific user or a first calculation
executed for a specific vehicle for a selected location.
[0016] The difference between the calculation results
will reflect changes of the current situation. In addition,
the determination of the actual difference will give an in-
dication of the deviation of the currently estimated time
of arrival to a previously determined estimated time of
arrival. By calculating the difference, the present inven-
tion thus provides an additional criterion which may be
used for deciding on the necessity of transmittal of the
newly calculated estimated time of arrival value to the
mobile terminal. Also internal settings may use this ad-
ditional criterion. For example the difference may be used
for managing vehicles within the transport network.
[0017] According to a preferred embodiment, the dif-
ference between the calculated estimated time of arrival
values is compared against a threshold value for the dif-
ference. By this comparison it will be possible to avoid
further steps in cases where the difference between the
two values is small. Such a small difference may for ex-
ample occur due to rounding mistakes in the calculation.
In these cases the difference between the calculated val-
ues should be ignored. If the difference, however, reach-
es or exceeds the threshold value, further steps may be
necessary. The detection of whether the difference is of
sufficient amount to justify further processing cannot be
performed by systems, where only a comparison be-
tween two values is carried out.

[0018] As the difference between the calculated esti-
mated time of arrival values may be a positive value or
a negative value depending on whether the vehicles is
delayed to or is going to arrive earlier than the initial es-
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timated time of arrival, the threshold value is preferably
compared to the absolute value of the difference, e.g. 10
minutes. Thereby, both a delay and an early arrival can
be determined.

[0019] Preferably, the comparison is carried out at a
central processing unit and the threshold value is re-
ceived at the central processing unit from a mobile ter-
minal. By comparing the calculated difference to a thresh-
old value at a central processing unit, it will be possible
to minimize the data transfer to a mobile terminal as dif-
ferences occurring due to rounding errors or other cal-
culation or measuring errors will be detected during the
comparison. The threshold value may thus be set within
the central processing unit to cover respective errors.
Alternatively or additionally, it is, however, also possible
thatthe threshold value is received at the central process-
ing unit from a mobile terminal. Thereby, the user of the
mobile terminal who wishes to be informed on the time
schedule information will be able to set a personal thresh-
old. The threshold can be input by the user at the mobile
terminal and can be transferred to the central processing
unit either together with a request for time schedule in-
formation or during a setup session, wherein the user
can define his personal settings at the central processing
unit. In the latter case, the threshold value may be used
for all requests received from the mobile terminal after
the setting has been defined. The personal threshold val-
ue will reflect the time difference between an estimated
time of arrival value which the user received on his mobile
terminal and the actual time of arrival of the vehicle.
[0020] Preferably, the initial estimated time of arrival
value is the value which is transmitted to the mobile ter-
minal. By using the value which has been transmitted to
the mobile terminal and of which the user has thus been
informed as a basis for the determination of a difference
to current estimated time of arrival values, it can be as-
sured that threshold, in particular the personal threshold
value is applied to the values of relevance to the user. If
more than one estimated time of arrival is transmitted to
the mobile terminal, the estimated time of arrival value
which was transmitted last will be considered as the initial
estimated time of arrival which will be used to determine
the difference to subsequently calculated values. There-
by, it can be assured that for example the personal
threshold is compared to the appropriate difference.
[0021] According to the present invention, it is, how-
ever, also possible that the initial estimated time of arrival
value is the result of the calculation of the estimated time
of arrival immediately preceding a present calculation of
an estimated time of arrival. In this case, a threshold value
set within the central processing unit for determining
rounding errors or other errors will be used for the com-
parison to the difference between the calculated values.
[0022] According to a preferred embodiment of the
present invention, the transmission of the estimated time
of arrival value to a mobile terminal is dependent on the
comparison result against the threshold value. In partic-
ular, an estimated time of arrival value will be transmitted
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to the mobile terminal only if a threshold value, in partic-
ular a personal threshold value of the user of the mobile
terminal is reached or exceeded. It should be noted that
this limitation of transmissions to the mobile terminal only
applies to transmissions after a first transmission to the
mobile terminal. By basing the decision on whether a
new estimated time of arrival value is to be transmitted
to the mobile terminal on the comparison to a threshold
value, it will be possible to minimize the data transfer to
the mobile terminal. Atthe same time, this selected trans-
mission assures that the user will always be informed of
the most updated estimated time of arrival.

[0023] Preferably, the transmission of an estimated
time of arrival value to the mobile terminal will trigger the
initial estimated time of arrival at the central processing
unit to be replaced by the newly transmitted estimated
time of arrival value. Thereby, the subsequent calcula-
tions of differences will be based on the value, which the
user was made aware of most recently.

[0024] In a further preferred embodiment, the mobile
terminal replaces areceived estimated time of arrival val-
ue upon subsequent receipt of another estimated time
of arrival value. Thereby, the information available to the
user will always be up to date.

[0025] Itis also possible that the mobile terminal starts
a timer upon receipt of an estimated time of arrival value.
Thereby, the mobile will be able to count-down to the
estimated time of arrival value and alert the user of the
mobile terminal once the estimated time of arrival has
been reached. Preferably, a preset time limit is included
in the timer. In this case the user may be alerted in ad-
vance of the upcoming reaching of the estimated time of
arrival and the user will be able to take appropriate ac-
tions such as leaving for a bus stop in time.

[0026] In case of successive receipt of more than one
estimated time of arrival value, the timer will preferably
be restarted upon receipt of each estimated time of arrival
value.

[0027] According to one embodiment, a mobile termi-
nal issues a request for time schedule information, in-
cluding an indication of a selected location, an indication
of a vehicle of a transport network, an identification of
the mobile terminal and/or a time specification. Upon re-
ceipt of this request at the central processing unit the
calculation process of the estimated time of arrival will
be initiated. By providing the information of the selected
location, the relevant route and map information for the
location can be considered. In addition, the vehicles re-
lated to this location, e.g. buses which stop at the bus
stop can be identified. If the user provides an indication
of the vehicle he is interested in such as a bus number,
the calculation of the estimated time of arrival can be
initiated at the central processing unit. In case the user
only provides a time specification, in this request, the
central processing unit may select a vehicle where the
scheduled time of arrival matches the time specification
and calculate the estimated time of arrival for this vehicle.
An indication of the mobile terminal in the request may
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be used by the central processing unit to direct the trans-
mission of estimated time of arrival values. This is ad-
vantageous since the mobile terminal will in that case not
have to maintain a connection to the central processing
unit. The central processing unit may rather establish a
connection to the mobile terminal in case a transmission
of information is to be carried out.

[0028] According to one embodiment of the invention,
the at least one calculation of the estimated time of arrival
is carried out at a remote central processing unit. The
remote central processing unit is remote to both the ve-
hicle and the mobile terminal and may for example be a
central server. This server may be hosted at a manage-
ment facility of the transport network. By executing the
calculation at a remote central processing unit, the cal-
culation power and memory capacities are not limited as
is the case with mobile terminals. The calculation of the
estimated time of arrival may thus be carried out more
rapidly and the calculated values can be stored for future
usage. One additional advantage of the calculation at a
remote central processing unitis that the central process-
ing unit may easily obtain additional information neces-
sary for the calculation from other systems such as a
positioning system. If the calculation of at least the esti-
mated time of arrival is carried out at the central process-
ing unit, the requirements for the mobile terminal are de-
creased. This means, that also a mobile phone or other
mobile terminal with limited processing capability can be
used as the mobile terminal for the inventive method. It
will thus be possible to provide the necessary information
to the user or passenger to a device which he or she is
carrying for a different purpose. It will not be necessary
for the user or passenger to carry an additional device in
order to obtain the desired information. Finally, a data
transfer of input values for the calculation via a mobile
network to the mobile terminal is not necessary and the
mandatory data traffic to the mobile terminal can thus be
minimized.

[0029] In addition or alternatively, also the determina-
tion of the difference between the calculated values of
the estimated time of arrival may be carried out at a re-
mote central processing unit. Also in this case the remote
central processing unit may be a server. By determining
the difference at the remote central processing unit from
where the estimated time of arrival is preferably trans-
mitted to the at least one mobile terminal, the difference
can easily be integrated in the decision process of wheth-
er the newly calculated estimated time of arrival is to be
transmitted to the mobile terminal.

[0030] The at least one calculation of the estimated
time of arrival may according to the present invention
also be carried out at the vehicle of the transport network,
which is to be monitored, i.e. the arrival of which is of
interest to the passenger. The advantage of this embod-
iment is that the position information of the vehicle which
may be obtained by a positioning system will be readily
available at the vehicle. In common positioning systems
a receiver for the position information is provided at the
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vehicle. In this embodiment only the calculated estimated
time of arrival has to be transmitted to the central process-
ing unit, thus decreasing signalling’ between the vehicle
and the central processing unit.

[0031] Alternatively or additionally also the determina-
tion of the difference between the calculated values can
be carried out at the vehicle of the public transport. In
this case it will be possible to only transmit the estimated
time of arrival to the central processing unit once and
subsequently to only transmit the difference of the newly
calculated estimated time of arrival to the previously
transmitted estimated time of arrival. Only if a comparison
at the central processing unit to a threshold value, pref-
erably a personal threshold of the user, shows that the
threshold value has been reached, the last estimated
time of arrival value, which was used for the determina-
tion of the difference has to be transmitted to the central
processing unit for further transmission to the mobile ter-
minal.

[0032] According to a further aspect, the present in-
vention relates to a central processing unit for providing
transport time schedule information having at least one
communication interface for communication with at least
one mobile terminal and at least one receiving unit for
receiving information from a vehicle of a transport net-
work. The central processing unit is characterized in that
it comprises a unit for determining the difference between
an initial estimated time of arrival value and at least one
subsequently calculated estimated time of arrival value
for atleast one vehicle of atransport network at a selected
location.

[0033] By providing a determining unit for determining
the difference between these values, it will be possible
to minimize data transfer to mobile terminals which are
in communication with the central processing unit and to
improve the reliability of the central processing unit as
the determination unit can provide and additional criterion
for the handling of estimated time of arrival values.
[0034] According to one embodiment, the central
processing unit comprises storage means for storing a
threshold value for the difference between the calculated
values. By storing this value it will be readily available for
comparison against a difference value which was calcu-
lated or received at the central processing unit. By pro-
viding storage means for the threshold value it will be
possible for a user to provide a threshold value which
should always be used for information to be transmitted
to him, i.e. a personal threshold value. The storage
means may also contain a threshold value set for or by
the central processing unit to account for calculation or
measuring errors.

[0035] Inapreferred embodiment, the central process-
ing unit comprises a calculation unit for calculating an
estimated time of arrival of at least one vehicle of the
transport network at a selected location. This calculation
unit will be connected to the receiving unit for receiving
position information of the vehicle. The calculation unit
will further be connected to a memory unit where infor-
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mation on the transport network, in particular route infor-
mation for individual vehicles and other traffic information
may be stored. By considering both the position informa-
tion of the vehicle as well as route and traffic information,
it will be possible to calculate an accurate estimated time
of arrival of the vehicle at a selected location.

[0036] The central processing unit is preferably adapt-
ed to be used in the inventive method.

[0037] According to a further aspect, the present in-
vention relates to a mobile terminal for providing transport
time schedule information of at least one vehicle of a
transportation network, comprising a communication in-
terface for communication with at least one central
processing unit and at least one output device for output
of the information. The mobile terminal is characterized
in that it comprises a receiving unit for receiving and han-
dling information from the central processing unit on es-
timated time of arrival values which are transmitted based
on adifference between an initial estimated time of arrival
value and at least one subsequently calculated estimated
time of arrival value for atleast one vehicle of the transport
network at a selected location.

[0038] The mobile terminal may be a mobile telephone
or any other mobile terminal device which is capable of
communicating with a central processing unit via a com-
munication network such as a cellular mobile network.
The receiving unit at the mobile terminal is adapted to
receive the information from the central processing unit
and to handle or process it for output at the mobile ter-
minal. For this reason the receiving unit will be connected
to an output interface such as a display of the mobile
terminal. The information from the central processing unit
on estimated time of arrival values which are transmitted
based on a difference between an initial estimated time
of arrival value and at least one subsequently calculated
estimated time of arrival value for at least one vehicle of
the transport network at a selected location is preferably
an updated estimated time of arrival value. The mobile
terminal will thus be able to display or otherwise output
the received information. In addition, the mobile terminal
will be able to replace a previously received estimated
time of arrival value by the updated time of arrival value
without necessitating further processing power.

[0039] The mobile terminal may further comprise an
input unit for inputting a location, vehicle identification, a
threshold value and / or a time specification to be trans-
mitted to the central processing unit. The input unit may
be connected to the keypad of the mobile terminal or any
other input means provided at mobile terminals or mobile
phones such as a touchpad. The input unit will also be
connected to a transmitting unit of the mobile terminal
for transmitting the information to the central processing
unit. The information input into the input unit will be trans-
mitted to the central processing unit within a request for
time schedule information. The input may, however, also
be transmitted to the central processing unit individually,
e.g. during a set up session when the user of the mobile
terminal sets up a service to use from the central process-
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ing unit for delivery of the time schedule information.
[0040] According to one embodiment, the mobile ter-
minal comprises a timer connected to the receiving unit
for counting down the remaining time difference to a re-
ceived estimated time of arrival and/or to a preset time
limit to the received estimated time of arrival. Thereby,
the mobile terminal will be able to count-down to the es-
timated time of arrival value and alert the user of the
mobile terminal once the estimated time of arrival or a
preset time limit to this value has been reached. This will
enable the user to take appropriate actions such as leav-
ing for a bus stop in time.

[0041] The mobile terminal is preferably adapted to be
used in the inventive method and /or is suitable for com-
munication with the central processing unit according to
present invention.

[0042] The units and modules of the mobile terminal
and/or the central processing unit may be realized as
hardware and/or software components and may at least
partially be combined within one unit.

[0043] Features and advantages described in context
with the mobile terminal and/or the central processing
unit also apply to the inventive method and vice versa.
[0044] The invention will now be described again in
detail with reference to the enclosed drawings, wherein:
[0045] Figure 1: shows a schematic depiction of a pro-
visioning system where the method according to the
present invention can be used; and

[0046] Figure 2: shows a flowchart of one embodiment
of the inventive method.

[0047] In Figure 1 a provisioning system where the
method according to the present invention can be used
is shown. In this system a central processing unit 1 is
comprised. The central processing unit 1 can communi-
cate with amobile terminal 2 which is depicted as a mobile
phone as well as with a vehicle 3 via a vehicle unit 31.
The communication between the vehicle unit 31 and the
central processing unit 1 is carried out via a mobile net-
work 4. The communication between the mobile terminal
2 and the central processing unit 1 is carried out via a
mobile network 5. It should be noted that the two networks
4 and 5 could be the same communication network. The
vehicle unit 31 can furthermore receive information from
a positioning system 6 which may be a GPS system or
other known positioning systems. The vehicle unit 31
may thus comprise or be connected to a receiver of a
positioning system 6.

[0048] The positioning system 6 provides the vehicle
unit 31 with current position information, which comprises
the actual geographic location of the vehicle as well as
the current speed of the vehicle 3. Alternatively, the
speed of the vehicle 3 may be obtained for the speed-
ometer of the vehicle 3.

[0049] Asindicated by the arrows in Figure 1 the com-
munication between the vehicle unit 31 and the central
processing unit 1 is preferably only in one direction, i.e.
from the vehicle unit 31 to the central processing unit 1.
In some embodiments of the inventive method the central
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processing unit 1 may, however, also communicate with
the vehicle unit 31, for example to request the transmis-
sion of information.

[0050] The communication between the mobile termi-
nal 2 and the central processing unit 1 in contrast is bi-
directional. The mobile terminal 2 can transmit requests
and information supporting or relating to the request to
the central processing unit 1. The central processing unit
1 will transmit information in response to the request and
subsequent information, in particular updated informa-
tion to the mobile terminal 2.

[0051] In Figure 2 a flowchart of one embodiment of
the inventive method is shown and will now be described
with reference to the example of a passenger using the
inventive method to obtain information on arrival time of
a bus.

[0052] The user may connect to the central processing
unit 1, which will hereinafter also be referred to as the
server, via his mobile phone 2. The server 1 may be part
of or will be connected to a public transport network man-
agement system.

[0053] Via the mobile terminal 2 the user can send a
request to obtain information on the estimated time of
arrival of a specific bus, e.g. number 159, at a specific
location, e.g. bus stop XX to the server. In this request
or separate from the request the user can send a thresh-
old value for the difference between the estimated time
of arrival of the bus at the bus stop transmitted to his
mobile terminal and a subsequently calculated estimated
time of arrival of the bus at the bus stop.

[0054] The server 1 receives the request and the
threshold value. Upon receipt thereof the server 1 will
check the availability of position information of the re-
quested bus 159. If the position information is not avail-
able the server 1 may send and invitation to the vehicle
unit 31 of bus 159 to start transmitting this information.
Once the position information is available at the server
1, the server 1 calculates the estimated time of arrival
ETA, of bus 159 at bus stop XX. The thus calculated
estimated time of arrival ETA is transmitted to the mobile
phone 2 of the user from where the request originated.
After transmittal of the estimated time of arrival value
ETA, server 1 continues to receive positioning informa-
tion from the vehicle unit 31 and calculates new estimated
time of arrival values ETA, based on this information.
From the new estimated time of arrival value ETA; and
the initial estimated time of arrival value ETA, the differ-
ence A ETA between these two values is calculated. The
absolute amount of the calculated difference A ETA is
compared to the threshold value received from the mobile
terminal 2. If the A ETA is smaller then the threshold
value, the newly calculated ETA, is ignored and the serv-
er continues to calculate new estimated time of arrival
values based on the received position information from
the vehicle unit 31 of the bus 159. If the A ETA is larger
then the threshold value, the newly calculated ETA, is
sent to the mobile terminal 2. At the server 1 the newly
calculated ETA, is used as the new initial estimated time
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of arrival ETA,, for the determination of the difference to
subsequently calculated estimated time of arrival values.
[0055] The following use cases describe the possible
features and advantages of the present invention.
[0056] A usersendsarequestforinformationonarrival
for a specific vehicle of public transport, such as a bus,
a train, a tram, a metro, etc. at a selected location, i.e. a
bus stop, train station, etc. to a server of a transport net-
work or another central processing unit connected to the
transport network. The request further comprises a
threshold value which indicates the maximum deviation
the user is willing to accept between the estimated time
of arrival provided to him in response to the request and
the actual time of arrival. The request is sent via a mobile
network to the central server. The vehicles belonging to
a public transport network regularly sends their actual
GPS information and their identification, e.g. number, to
the server. This information and identification is sent via
a mobile network which may be identical to the mobile
network used for the transmission of the request from
the mobile terminal to the server. The mobile network
may, however, also be a different network. In the server
the route information for all vehicles of the publictransport
network are stored. This stored information is considered
in combination with the selected location, e.g. bus stop,
which was sent from the mobile terminal within the re-
quest for estimated time of arrival. From the GPS infor-
mation together with the route information, the estimated
time of arrival for the selected location can be calculated
at the server. Once calculated, the result of this first cal-
culation will be sent to the mobile terminal from which
the request originated. At the mobile device, the receipt
of the calculated estimated time of arrival from the first
calculation will start a count-down unit and will count
down the time remaining until the estimated time of ar-
rival. The count-down will be displayed at the screen of
the mobile terminal. The estimated time of arrival is cal-
culated for the first vehicle to arrive at the selected loca-
tion. The central server stores the calculated estimated
time of arrival sent to the mobile terminal and will also
store indicia of the mobile terminal to which this calculat-
ed value was sent.

[0057] The central server will continue calculating the
current or actual estimated time of arrival which was re-
quested by the mobile terminal. After each calculation
the central server will compare the value of the most re-
cent calculation to the value which was sent to the mobile
terminal and will determine the difference between these
two values. Once the difference determined at the central
server exceeds the threshold value provided with the in-
itial request from the mobile terminal, the most recently
calculated estimated time of arrival will be sent to the
mobile terminal from which the request originated.
[0058] Thereby, the user will be informed of any delay
or early arrival of the vehicle of interest at the selected
location and can plan his time accordingly, e.g. leave for
the bus stop early to maximize available boarding time
or leave later in case of a delay.
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[0059] According to the invention also a synchronized
system providing semi-real-time public transport estimat-
ed time of arrival information can be used as described
now. A unit system is provided at the vehicle of the public
transport. This unit is adapted to track the arrival time of
the vehicle at specific locations such as a bus stop or
any other selected location. Since this unit will also have
GPS it can constantly check whether the estimated time
of arrival currently calculated is still in line with an esti-
mated time of arrival initially calculated. A second unit is
provided centrally at the location of the public transport
network management system. This central unit keeps
track of the estimated time to the next bus stop or other
selected location and keeps track of the selected location
of interest to the customer. As soon as the difference
between the initial estimated time of arrival and a subse-
quently calculated estimated time of arrival is larger than
a threshold value, the initial estimated time of arrival will
be updated at the central unit via the mobile data con-
nection from the bus to the central unit. The central unit
will then notify all users registered for that specific bus
and the affected bus stop. A third unit resides on the
mobile terminal of the waiting passenger. The passenger
may set an alarm at the mobile terminal to notify him once
the time difference between the actual time and the re-
ceived estimated time of arrival drops below a given val-
ue. This given value may for example be the time the
passenger requires for getting to the bus stop.

[0060] The present invention is not limited to the em-
bodiments and use cases described above. In particular,
individual steps of the described method may be omitted.
It is for example possible that the mobile terminal does
not count down the time until the estimated time of arrival.
Also the setting of an alarm is not mandatory.

[0061] The present invention provides the possibility
to reduce the time a passenger, in particular a commuter,
has to wait for public transport vehicles to arrive, as he
always is aware of the actual estimated time of arrival.
This awareness is independent of the current location of
the passenger. Even though the invention has mainly
been described with respect to public transport aspects
where passengers are to be transported for one location
to another, it is obvious that the invention also applies to
transports of goods as the logistics are the same. A truck
driver may also wish to be informed on the estimated
time of arrival of the goods which he is supposed to be
loading at a specific location. Also internal logistics of a
plant or a factory may utilize the present invention, so
that workers within the premises will be aware of the ar-
rival time of a delivery vehicle.

Reference Numbers
[0062]
1 Central processing unit

2 Mobile terminal
3 Vehicle
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Vehicle unit
Mobile network
Mobile network
Positioning system

Claims

Method for providing transport time schedule infor-
mation, comprising the steps of determining position
information of at least one vehicle (3) of a transport
network, calculating the estimated time of arrival
(ETA) of the at least one vehicle at a selected loca-
tion, transmitting at least one calculated estimated
time of arrival value (ETA) to at least one mobile
terminal (2), characterized in that after a calcula-
tion of an initial estimated time of arrival value (ETA,)
at least one additional calculation of the estimated
time of arrival for the at least one vehicle (3) of the
transport network at the selected location is carried
out and the difference (AETA) between the calculat-
ed initial estimated time of arrival value (ETA,) and
a subsequently calculated estimated time of arrival
value (ETA,) is determined.

Method according to claim 1, characterized in that
the difference between the calculated estimated time
of arrival values (ETA,, ETA,) is compared against
a threshold value for the difference.

Method according to claim 2, characterized in that
the comparison is carried out at a central processing
unit (1) and the threshold value is received at the
central processing unit (1) from a mobile terminal (2).

Method according to anyone of claims 1 to 3, char-
acterized in that the initial estimated time of arrival
value (ETA,) is the value which is transmitted to the
mobile terminal (2).

Method according to anyone of claims 2 to 4, char-
acterized in that the transmission of the estimated
time of arrival value (ETA;) to a mobile terminal is
dependent on the comparison result against the
threshold value.

Method according to anyone of claims 1 to 5, char-
acterized in that a mobile terminal (2) issues a re-
quest for time schedule information, including an in-
dication of a selected location, an indication of a ve-
hicle (3) of a transport network, an identification of
the mobile terminal (2) and/or a time specification.

Method according to anyone of claims 1 to 6, char-
acterized in that the at least one calculation of the
estimated time of arrival (ETA, 4) and/or the deter-
mination of the difference (AETA) between the cal-
culated values (ETA,, ETA,) is carried out at a re-
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10.

11.

12.

13.

14.

15.

mote central processing unit (1).

Method according to anyone of claims 1 to 7, char-
acterized in that the at least one calculation of the
estimated time of arrival (ETA, 4) and/or the deter-
mination of the difference (AETA) between the cal-
culated values (ETA,, ETA,) is carried out at a ve-
hicle (3) of the transport network.

Method according to anyone of claims 1 to 8, char-
acterized in that the mobile terminal (2) replaces a
received estimated time of arrival value (ETA;) upon
subsequent receipt of another estimated time of ar-
rival value (ETA,).

Method according to anyone of claims 1 to 9, char-
acterized in that the mobile terminal (2) starts a
timer upon receipt of an estimated time of arrival val-
ue (ETAg 4)-

Central processing unit (1) for providing transport
time schedule information having at least one com-
munication interface for communication with at least
one mobile terminal (2) and at least one receiving
unit for receiving information from a vehicle (3) of a
transport network, characterized in that it compris-
es a unit for determining the difference (AETA) be-
tween aninitial estimated time of arrival value (ETA,)
and at least one subsequently calculated estimated
time of arrival value (ETA,) for at least one vehicle
(3) of a transport network at a selected location.

Central processing unit according claim 11, charac-
terized in that comprising storage means for storing
a threshold value for the difference.

Central processing unit according to anyone of
claims 11 or 12, characterized in that it comprises
a calculation unit for calculating an estimated time
of arrival (ETA 1) of at least one vehicle (3) of the
transport network at a selected location.

Central processing unit according to anyone of
claims 11 to 13, characterized in that it is adapted
to be used in a method according to anyone of claims
1to 10.

Mobile terminal for providing transport time schedule
information of at least one vehicle (3) of a transpor-
tation network, comprising a communication inter-
face for communication with at least one central
processing unit (1) and at least one output device
for output of the information, characterized in that
it comprises a receiving unit for receiving and han-
dling information from the central processing unit (1)
on estimated time of arrival values (ETA, 4) which
are transmitted based on a difference between an
initial estimated time of arrival value (ETA,) and at
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17.

18.

19.
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least one subsequently calculated estimated time of
arrival value (ETA,) for at least one vehicle (3) of the
transport network at a selected location.

Mobile terminal according to claim 15, character-
ized in that it comprises an input unit for inputting a
location, a vehicle identification, a threshold value
and / or a time specification to be transmitted to the
central processing unit (1).

Mobile terminal according to anyone of claims 15 or
16, characterized in that it comprises a timer con-
nected to the receiving unit for counting down the
remaining time difference to a received estimated
time of arrival (ETA, 1) and/or to a preset time limit
to the received estimated time of arrival (ETA, 4).

Mobile terminal according to anyone of claims 15 to
17, characterized in that it is adapted to be used
in a method according to anyone of claims 1 to 10.

Mobile terminal according to anyone of claims 15 to
18, characterized in that it is suitable for commu-
nication with the central processing unit according
to anyone of claims 11 to 14.
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