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Description
TECHNICAL FIELD

[0001] The present invention relates to a system and
a method for an intelligent transportation system (ITS).
In particular, the present invention relates to monitoring
of traffic conditions and recommending optimal speeds
for different vehicles present in proximity to an intersec-
tion where traffic lights have been installed. The system
is applicable in a so called Smart City concept implemen-
tation.

BACKGROUND OF THE INVENTION

[0002] Priorartdefines ITSs (Intelligent Transportation
Systems) as systems, in which information and commu-
nication technologies are appliedin the field of road trans-
port, including transportation system infrastructure, ap-
propriately equipped vehicles and trained users, and in
traffic and mobility management, as well as for interfaces
with other modes of transport.

[0003] ITSs are implemented by using different tech-
nologies to monitor traffic, such as car navigation, traffic
signal control systems, variable message road signs, au-
tomatic number plate recognition or speed cameras. Fre-
quently, ITS implementations monitor traffic in real-time
and use data obtained from other sources, such as park-
ing guidance and information systems, weather informa-
tion and the like. In more sophisticated ITSs, there may
be employed predictive techniques that are aimed at
modeling and comparison with historical traffic data. This
arrangement typically requires devices installed in vehi-
cles, as well as a distributed or a centralized ITS server
system. The server processes much more data that typ-
ical clientdevices installed in cars. ITS may employ three
kinds of communication, which may be combined togeth-
er: (a) vehicle-vehicle, (b) vehicle-infrastructure and (c)
infrastructure-vehicle.

[0004] A US patent US5519390 discloses a traffic light
timer, which provides a visible and accurate warning that
a traffic light signal is about to change. The time remain-
ing before the change is displayed in numeric form on a
display and visibly counts down the seconds remaining.
The display can be alphanumeric or graphical, allowing
for the display of free form icons. Such timer may allow
the driver to adapt the speed of travel to drive optimally,
i.e. to slow down when the driver assumes that the light
will soon change to red, or to speed up when the driver
assumes that there is sufficient time to cross the road at
green light. The drawback of the system is that it requires
the driver to make own assessments and that it is effec-
tive only within the range of the eyesight of the driver.
[0005] A US patent application US20130110371 dis-
closes a driving assisting apparatus that assists in driving
a vehicle and includes: a vehicle speed sensor that de-
tects a vehicle speed of the vehicle; a control unit that
determines a recommended traveling state based on a
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current vehicle speed detected by the vehicle speed sen-
sorand atleast one of an accelerated vehicle speed when
the vehicle accelerates from the current vehicle speed
at an allowable acceleration and a decelerated vehicle
speed when the vehicle decelerates from the current ve-
hicle speed at an allowable deceleration; and an assisting
unit that assists in driving the vehicle based on the rec-
ommended traveling state determined by the control unit.
By determining whether to pass through, or stop at, a
traffic light location, a driving assisting apparatus can as-
sist a vehicle to pass through a traffic light location if the
color of the traffic light is green when the vehicle arrives
at the traffic light location by accelerating from the current
vehicle speed at a predetermined acceleration or when
the vehicle arrives at the traffic light location by deceler-
ating from the current speed at a predetermined decel-
eration. The information required for calculating the tar-
get vehicle speed range includes the infrastructure infor-
mation including the lighting cycle and the traffic light
change time of the traffic light, through which the vehicle
will pass, the information on the current position of the
vehicle required for calculating the distance between the
vehicle and the traffic light, and the map information in-
cluding the position information on the traffic light.
[0006] Since traffic is an always changing environ-
ment, it would be advantageous to implement an ITS
taking into account real time conditions in assisting in
driving a vehicle. This would further enhance ITS capa-
bilities and take into accountthe precise traffic conditions.
[0007] Therefore, the aim of the development of the
present invention is an improved method and apparatus
for a system and method for an intelligent transportation
system.

SUMMARY

[0008] The object of the invention is a method for an
intelligent transportation system, the method comprising
the steps of: reading a vehicle’s geolocation and deter-
mining a direction of its movement; determining the clos-
est traffic light based on the vehicles position and direc-
tion of movement; determining a distance between the
vehicle and the closest traffic light; determining the clos-
est traffic light's phase and its remaining time; determin-
ing a number of vehicles in the group of vehicles between
the vehicle and the closest traffic light; and based on the
aforementioned data, calculating an optimum vehicle
speed and transmitting the result of this calculation to the
vehicle.

[0009] Preferably, for each vehicle of the group of ve-
hicles a distance traveled by each of these vehicles in a
given amount of time is taken into account in the calcu-
lating step.

[0010] Preferably, determining vehicles’ count be-
tween the vehicle and the closest traffic light further com-
prises determining a distance traveled by each of these
vehicles in a given amount of time.

[0011] Preferably, the step of calculating an optimum
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vehicle speed takes into account statistical data related
to leaving this particular intersection by vehicles.
[0012] Preferably, the reading step further comprises
a step of reading a vehicle’s route.

[0013] Preferably, the step of reading is executed for
a plurality of vehicles and based on the received route
of each vehicle, calculating traffic conditions in the future.
[0014] Preferably, selectively suggesting alternative
routes for selected vehicles based on the predicted traffic
conditions in the near future.

[0015] The invention is also related to a computer pro-
gram comprising program code means for performing all
the steps of the computer-implemented method as de-
fined above when said program is run on a computer, as
well as to a computer readable medium storing computer-
executable instructions performing all the steps of the
computer-implemented method as defined above when
executed on a computer.

[0016] Another object of the invention is a system for
an intelligent transportation system, the system compris-
ing: a traffic lights system providing data regarding ge-
olocation and phases of traffic lights; a traffic monitoring
system configured to determine how many vehicles there
are between a given vehicle and a given traffic light; a
data processing server communicatively connected with
client systems present in vehicles each client system
comprising a geolocation module configured to provide
information on vehicle’s location; and wherein the data
processing server is configured to execute all steps of
the method as defined above.

BRIEF DESCRIPTION OF DRAWINGS

[0017] These and other objects of the invention pre-
sented herein, are accomplished by providing a system
and method for an intelligent transportation system. Fur-
ther details and features of the present invention, its na-
ture and various advantages will become more apparent
from the following detailed description of the preferred
embodiments shown in a drawing, in which:

Fig. 1 presents a diagram of the system according
to the present invention;

Fig. 2 presents a diagram of the method according
to the present invention;

Fig. 3 presents an example of a user interface.

NOTATION AND NOMENCLATURE

[0018] Some portions of the detailed description which
follows are presented in terms of data processing proce-
dures, steps or other symbolic representations of oper-
ations on data bits that can be performed on computer
memory. Therefore, a computer executes such logical
steps thus requiring physical manipulations of physical
quantities.

[0019] Usually these quantities take the form of elec-
trical or magnetic signals capable of being stored, trans-
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ferred, combined, compared, and otherwise manipulated
in a computer system. For reasons of common usage,
these signals are referred to as bits, packets, messages,
values, elements, symbols, characters, terms, numbers,
or the like.

[0020] Additionally, all of these and similar terms are
to be associated with the appropriate physical quantities
and are merely convenient labels applied to these quan-
tities. Terms such as "processing" or "creating" or "trans-
ferring" or "executing" or "determining" or "detecting" or
"obtaining" or "selecting" or "calculating” or "generating"
orthelike, referto the action and processes of a computer
system that manipulates and transforms data represent-
ed as physical (electronic) quantities within the compu-
ter’s registers and memories into other data similarly rep-
resented as physical quantities within the memories or
registers or other such information storage.

[0021] A computer-readable (storage) medium, such
as referred to herein, typically may be non-transitory
and/or comprise a non-transitory device. In this context,
a non-transitory storage medium may include a device
that may be tangible, meaning that the device has a con-
crete physical form, although the device may change its
physical state. Thus, for example, non-transitory refers
to a device remaining tangible despite a change in state.
[0022] As utilized herein, the term "example" means
serving as a non-limiting example, instance, or illustra-
tion. As utilized herein, the terms "for example" and "e.g."
introduce a list of one or more non-limiting examples,
instances, or illustrations.

DETAILED DESCRIPTION

[0023] Fig. 1 presents a diagram of the system accord-
ing to the present invention. The system comprises a
traffic lights system 101, preferably synchronized using
a GPS time. The ftraffic lights system 101 provides data
regarding geolocation and phases of traffic lights. A cor-
responding database 102 stores, per each traffic light, a
geolocation, current phase (green, yellow, red, pulsing
yellow) as well as remaining duration of the current phase
and programmed subsequent phases. The phases may
be programmed by the respective ITS system depending
on a traffic present on lane(s) to which the respective
traffic light is assigned.

[0024] An exemplary record of the database 102, de-
scribing a particular traffic light, may have the following
contents:

Geolocation = 52°28'44.2"N 13°21’15.0"E
Lane = middle lane
Current phase = red; 15s
Subsequent phases =
low(4);green(25);yellow(4)}

Loop: {red(60);yel-

[0025] This means that this traffic light at the particular
geolocation is currently in the red phase and will remain
in the red phase for the next 15 seconds. The record
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further specifies that the traffic light operates in a loop
wherein a red phase lasts 60s, the subsequent yellow
phase lasts 4s, while a subsequent green phase lasts
25s and is followed by a yellow phase of 4s.

[0026] The system further comprises a traffic monitor-
ing subsystem 103 configured to determine how many
vehicles there are between a given vehicle and a given
traffic light (in general, an intersection). This may be
achieved by analyzing a geolocation signal received from
each of passing vehicles or the data may be obtained via
other detection means, such as CCTV cameras com-
bined with image processing and object detection or In-
ductive loop detection or Bluetooth detection. Alterna-
tively, more than one method of vehicles detection may
be employed in order to obtain more accurate results.
[0027] Thus, the traffic monitoring system 103 is not
only aware of how many vehicles there are in a given
area, but the system is also aware which vehicles these
are and has a capability of selectively communicating
with these vehicles. Visual information from the traffic
monitoring system 103 may aid a traffic management
centre to take actions in real time.

[0028] Both the traffic lights system 101 and the traffic
monitoring system 103 are connected to a data process-
ing server 104, which also communicates with client sys-
tems present in vehicles 105. Such a client system com-
prises a geolocation module 106 providing constant in-
formation on vehicle’s location (eg. GPS) as well as a
driving assist system 107 providing information to a driv-
er. The information provided by the driving assist system
107 is received from the server 104 and preferably pre-
sented on a display screen.

[0029] The client system may have a form of a navi-
gation system installed on board of a vehicle, or a port-
able device, such as a tablet or a smartphone. The client
system 105 comprises a data interface for communicat-
ing with the data interface of the server via a communi-
cation link. The communication may be effected via a
dedicated communication channel, or via standard com-
munication channels, such as the Internet. Each client
device may also be configured to operate as a video re-
corder of what is happening in front of a vehicle in which
the client device is installed. Information about the reg-
istered event, along with its detailed localization, can be
transferred to another entity, for example to police infor-
mation system (for example, to the nearest police station)
by one-click action.

[0030] Each vehicle’s client system sends geolocation
data to the data processing server 104, which after traffic
analysis determines traffic between the vehicles location
and the next intersection (traffic lights).

[0031] Common traffic factors include vehicle pres-
ence as such, traffic flow rate (per unit of time), traffic
occupancy and density, traffic speed, vehicle headway,
and traffic queue length.

[0032] This information is used to optimize speed rec-
ommendation for the vehicle.

[0033] Having access to geolocation data from the ve-
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hicles, the data processing server 104 may create a map
of traffic with respect to existing map (for example a city
map). This allows for a constant traffic monitoring. Each
vehicle may have an associated route it follows, while
statistical data per vehicle and/or per traffic state at a
given time and date may be used to predict traffic in the
future e.g. in 5, 10, 15 minutes.

[0034] The traffic map also allows the data processing
server 104 to determine an optimized route for each given
vehicle, based on current traffic conditions as well as
predicted traffic conditions.

[0035] The system may be extended with an addition
of a parking lots monitoring system 108 providing a da-
tabase of free parking spaces comprising geolocation of
the parking spaces (free and/or occupied). Each parking
space may be automatically monitored by a suitable sen-
sor that would update its information in the database once
it becomes free or occupied. The parking lots monitoring
system 108 sends to the server 104 information about
free parking spaces. Next, the server 104 analyzes the
current position of the vehicle and determines the path
to the nearest free parking space, which has simultane-
ously its status changed to "reserved" - therefore, the
system 104 will not propose this parking space to other
vehicles.

[0036] The system may also comprise a public trans-
portation system database 109 providing information on
stops and schedules of public transport. This may be
beneficial in case of heavy traffic, a user may be recom-
mended a route including public transport instead of a
car. Owing to the aforementioned traffic map, a user plan-
ning a route may be advised not to take a car in certain
conditions of traffic. The public transportation system 109
comprises a database of information about paths of pub-
lictransportation vehicles, their stops and locations, com-
munication nodes wherein a passenger may change
transport means, detailed schedule of arrivals and de-
partures. The information is sent to the server 104, which
may analyze the time of travel by car and by the public
transportation vehicles to the destination, taking into ac-
count current traffic and the predicted time of transport
by public transportation - and suggest the user with the
fastest transport means.

[0037] Fig. 2 presents adiagram of the method accord-
ing to the present invention. The method starts at step
201 toread vehicle’s geolocation and determine direction
of its movement. This informationis received from a client
device installed in a particular vehicle. The direction of
movement may be determined from vehicle’s navigation
system or determined based on a change in geolocation
of the vehicle over a period of time. Subsequently, at step
202, the data processing system 104 determines the
closest traffic light, with respect to the vehicle, based on
the data from the traffic lights system 101. In order to
determine that, a vehicles position and direction of move-
ment is taken into account.

[0038] Next, at step 203, the server 104 determines a
distance between the vehicle and the closest traffic light.
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This may take into account a map of roads available to
the data processing server 104 and a suitable distance
calculation module based on coordinates of two points
of the respective map.

[0039] Subsequently, at step 204, the data processing
server 104 determines the closest traffic light's phase
and its remaining time in order to lastly determine 205
the number of vehicles between the vehicle and the clos-
est traffic light (while traveling on a selected route). In a
more advanced version of the system, not only the
number of vehicles is taken into account but also a dis-
tance traveled by each of these vehicles in a given
amount of time. The monitored amount of time may be
different depending on distance between the vehicle and
the closest traffic light.

[0040] Based on the aforementioned data, the data
processing server 104 calculates 206 an optimum vehicle
speed and transmits the result of this calculation to the
vehicle at step 207. In order to maintain reliable service,
transmission to the client device of a vehicle, may also
comprise a time stamp defining the time, at which it has
been generated. The client device may then determine
a time lag between the time at which the information was
generated at the server 104 and at which was actually
processed by the client 105. This may not be required in
an embodiment, when the server and the clients are syn-
chronized for example with a GPS time.

[0041] Itis clear that such calculation must take place
periodically, the more frequent the execution of the proc-
ess, the more precise the recommendation of the opti-
mum speed will be.

[0042] Fig. 3 presents an example of a user interface
wherein item 301 indicates traffic light phase as well as
a recommended speed for the vehicle depending on a
selected road lane. Item 302 presents another example
showing a recommended vehicle speed as well as traffic
light phase and timeout of the respective trafficlight phas-
es.

[0043] Two implementation examples of the present
invention will be presented below.

[0044] The first example is a case taking into account
current traffic based on geolocation of other vehicles.
[0045] Each vehicle comprisesaclientsystem 105 run-
ning an appropriate software and having access to its
geolocation (typically a smartphone). The device also
communicates with a server (typically via the Internet).
[0046] The server 104 comprises a database of geolo-
cations of traffic lights and information on traffic lights
phases for each road lane.

[0047] A vehicle joining traffic, cyclically transmits its
geolocation (A) to the server 104. Simultaneously, the
server 104 receives geolocations of other vehicles and
associates these geolocations with a traffic map. Next,
based on geolocation change in time, there is calculated
current speed. The system analyzes geolocation of ve-
hicle A and its distance from traffic lights B, the traffic
light phases, taking into account speed of other vehicles
on a given section of the road as well as statistical data
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related to leaving this particular intersection by vehicles.
[0048] Basedonthisanalysisthe server 104 calculates
optimum speed, not higher that a maximum allowed
speed, and transmits a result of the calculation to the
vehicle A.

V = dx/dt

dx=B-A

wherein:

A is the current geolocation of a vehicle;
B is the geolocation of the closest traffic lights.

[0049] The aforementioned is executed cyclically, for
example every few seconds. This will allow to keep the
amount of transmitted data at reasonable and acceptable
levels. The device of the vehicle may also receive data
on traffic lights and phase so that it displays the closest
traffic lights states e.g. colors and times of phases. This
also improves safety as it happens that a vehicle stopped
at a traffic light is so positioned that a driver does not see
the lights or it is difficult for the driver to look at the lights.
[0050] The second implementation example of the
presentinventionincludes traffic prediction in near future.
Each client system present in vehicles 105 comprises a
programmed route the driver will follow. This route, as-
sociated with the vehicle, is transmitted to the server 104.
All other data transmitted to the server 104 in case of
example number one are also transmitted to the server
104 in the example number two.

[0051] The server 104 calculates an average speed
for each vehicle on a given road section, based on ge-
olocation of each vehicle, current speed of each vehicle,
current traffic on the road section, transmitted vehicles’
routes.

[0052] The server also may calculate a time of arrival
at a destination based on calculated speed, distance,
traffic lights phases as well as traffic flow rates at different
intersections.

[0053] Further, based on the received route of each
vehicle and current traffic, the server 104 may calculate
traffic conditions in the near future e.g. 5, 10 or 15 min-
utes. Having access to this information, routes of vehicles
may selectively be recalculated and alternative routes
may be suggested for selected vehicles based on the
predicted traffic conditions in the near future. For exam-
ple, when traffic flow close to zero is detected at an in-
tersection, while vehicles are standing in front of it, it may
be an indicator that there is an accident and the intersec-
tion is blocked. In such cases alternative routes may be
quickly advised.

[0054] The system according to the present invention,
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may be implemented not only in cities but also on high-
ways, suburban roads and other roads between cities.
This in turn would allow for implementing a country-wide
ITS.

[0055] The presentinvention optimizes traffic and pro-
vides useful information to drivers who may adjust their
driving style and thereby save fuel. Therefore, the inven-
tion provides a useful, concrete and tangible result. Fur-
ther, the present invention has been implemented as an
ITS client-server system, which processes traffic infor-
mation in order to recommend driving behavior. Thus,
the machine or transformation test is fulfilled and that the
idea is not abstract.

[0056] At least parts of the methods according to the
invention may be computer implemented. Accordingly,
the present invention may take the form of an entirely
hardware embodiment, an entirely software embodiment
(including firmware, resident software, micro-code, etc.)
or an embodiment combining software and hardware as-
pects that may all generally be referred to herein as a
"circuit", "module" or "system".

[0057] Furthermore, the present invention may take
the form of a computer program product embodied in any
tangible medium of expression having computer usable
program code embodied in the medium.

[0058] It can be easily recognized, by one skilled in the
art, that the aforementioned method for an intelligent
transportation system may be fully or partially performed
and/or controlled by one or more computer programs.
Such computer programs are typically executed by uti-
lizing the computing resources in a computing device.
Applications are stored on a non-transitory medium. An
example of a non-transitory medium is a non-volatile
memory, for example a flash memory while an example
of a volatile memory is RAM. The computer instructions
are executed by a processor. These memories are ex-
emplary recording media for storing computer programs
comprising computer-executable instructions performing
all the steps of the computer-implemented method ac-
cording the technical concept presented herein.

[0059] While the invention presented herein has been
depicted, described, and has been defined with reference
to particular preferred embodiments, such references
and examples of implementation in the foregoing speci-
fication do notimply any limitation on the invention. It will,
however, be evident that various modifications and
changes may be made thereto without departing from
the broader scope of the technical concept. The present-
ed preferred embodiments are exemplary only, and are
not exhaustive of the scope of the technical concept pre-
sented herein.

[0060] Accordingly, the scope of protection is not lim-
ited to the preferred embodiments described in the spec-
ification, but is only limited by the claims that follow.
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Claims

1. A method for an intelligent transportation system,
the method being characterized in thatit comprises
the steps of:

- reading (201) a vehicle’s geolocation and de-
termining a direction of its movement;

- determining (202) the closest traffic light based
on the vehicles position and direction of move-
ment;

- determining (203) a distance between the ve-
hicle and the closest traffic light;

- determining (204) the closest traffic light's
phase and its remaining time;

- determining (205) a number of vehicles in the
group of vehicles between the vehicle and the
closest traffic light; and

- based on the aforementioned data, calculating
(206) an optimum vehicle speed and transmit-
ting (207) the result of this calculation to the ve-
hicle.

2. The method according to claim 1 wherein for each
vehicle of the group of vehicles a distance traveled
by each of these vehicles in a given amount of time
is taken into account in the calculating step.

3. The method according to claim 1 characterized in
that determining (205) vehicles’ count between the
vehicle and the closest traffic light further comprises
determining a distance traveled by each of these ve-
hicles in a given amount of time.

4. The method according to claim 1 being character-
ized in that the step of calculating (206) an optimum
vehicle speed takes into account statistical data re-
lated to leaving this particular intersection by vehi-
cles.

5. The method according to claim 1 being character-
ized in that the reading step (201) further comprises
a step of reading a vehicle’s route.

6. The method according to claim 5 being character-
ized in that step of reading is executed for a plurality
of vehicles and based on the received route of each
vehicle, calculating traffic conditions in the future.

7. The method according to claim 6 being character-
ized in selectively suggesting alternative routes for
selected vehicles based on the predicted traffic con-
ditions in the near future.

8. A computer program comprising program code
means for performing all the steps of the computer-
implemented method according to claim 1 when said
program is run on a computer.
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A computer readable medium storing computer-ex-
ecutable instructions performing all the steps of the
computer-implemented method according to claim
1 when executed on a computer.

A system for an intelligent transportation system, the
system being characterized in that it comprises:

- a traffic lights system (101) providing data re-
garding geolocation and phases of traffic lights;
- a traffic monitoring system (103) configured to
determine how many vehicles there are be-
tween a given vehicle and a given traffic light;
- a data processing server (104) communica-
tively connected with client systems present in
vehicles (105) each client system comprising a
geolocation module (106) configured to provide
information on vehicle’s location; and

- wherein the data processing server (104) is
configured to execute all steps of the method
according to claim 1.
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