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Description

[0001] The following specification describes and as-
certains the nature of this invention and the manner in
which it is to be performed:

Field of the invention

[0002] The invention relates to a device and method
for providing driving suggestions to a driver of a vehicle.

Background of the invention

[0003] Traffic in urban areas has increased over the
years. Narrow road sections exist due to poor planning
of the cities or due to geographical conditions of the plac-
es. As the width of the roads decreases at the narrow
road sections, it easily leads to traffic congestion. Some-
times it may lead to dangerous situations such as traffic
accidents. Also, the traffic congestion leads to increased
travel times in reaching the destination. Efforts are made
to combat the increasing traffic congestion in various
ways, for example, receiving information about current
traffic conditions and providing the information to individ-
uals. Traffic sensors are installed to measure traffic flow.
But such infrastructure involves high cost and complex
features to be of significant use. Also, if the information
about the traffic conditions is not available in a timely
manner, then the value of the information is greatly re-
duced. Hence, a device capable of providing low cost,
timely and accurate information about traffic congestion
is required.

[0004] US patentapplication, 20070208501, discloses
a method of receiving indications of multiple road seg-
ments of roads, and receiving information related to cur-
rent traffic conditions of the segments during a period of
time. Average traffic speed for vehicles is estimated. A
weighted average of the reported speeds of the data sam-
ples is determined, and the estimated average speed of
all vehicles traveling on the road segment is determined.
The estimated average traffic speeds are used for the
period of time to facilitate future travel on the roads.

Short description of the drawing

[0005] An exemplifying embodiment of the invention is
explained in principle below with reference to the draw-
ings. The drawings are,

Figure 1 illustrates a device to provide at least one
driving suggestion in accordance with this invention;

Figure 2 exemplary illustrates the ego vehicle and a
plurality of vehicles surrounding the ego vehicle ap-
proaching a starting location of a narrow road sec-
tion; and

Figure 3 illustrates a method for providing at least
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one driving suggestions in accordance with this in-
vention.

Description of the invention

[0006] Figure 1 illustrates a device 1000 to provide at
least one driving suggestion in accordance with this in-
vention. The device 1000 comprises a time calculation
means 101 to calculate a time toreach atleast one narrow
road section along a route for an ego vehicle 200 and
each of at least one surrounding vehicle 300; a conges-
tion prediction means 102 to predict a congestion at a
starting location of the at least one narrow road section
based on the calculated time of the ego vehicle 200 and
each of the surrounding vehicle 300; and a suggestion
means 103 to provide at least one suggestion to driver
of the ego vehicle 200 based on the prediction.

[0007] The device 1000 is mounted in the ego vehicle
200. When the driver of the ego vehicle 200 selects a
destination using the device 1000 present in the ego ve-
hicle 200, the device 1000 provides routes to reach the
destination. In an embodiment, the device 1000 is a nav-
igation device mounted in the ego vehicle 200. In another
embodiment, the device 1000 is a portable device, for
example, a mobile phone, of the driver. The device 1000
identifies a current location of the ego vehicle 200 using
standard techniques such as global positioning system
(GPS). The device 1000 generates a route to the desti-
nation selected by the driver from the current location of
the ego vehicle 200.

[0008] The device 1000 obtains a vehicle speed of the
ego vehicle 200 from atleast one speed sensors mounted
in the ego vehicle 200. As the ego vehicle 200 travels
along the route to the destination, the device 1000 also
receives the speed of at least one surrounding vehicle
300. The device 1000 determines the speed of each of
the surrounding vehicle 300 which are within a predefined
radius from the ego vehicle 200. In an embodiment, each
of the surrounding vehicle 300 transmit the correspond-
ing vehicle speed to the device 1000 using vehicle to
vehicle communication. In another embodiment, the de-
vice 1000 in the ego vehicle 200 comprises sensors and
computations systems to monitor the speed of the sur-
rounding vehicles 300 within the predefined radius.
[0009] The device 1000 also receives information
about narrow road sections along the selected route to
the destination using GPS or navigation map data. The
narrow road sections are prestored in a memory of the
device 1000. The device 1000 receives information re-
garding the route to the destination from the GPS. The
road sections with width less than a threshold are defined
as narrow road sections by the device 1000. The device
1000 marks the narrow road sections once the route to
the destination is selected by comparing the width of the
road sections with the threshold. Since the width of a
narrow road section is lesser than the threshold, the
chances of a traffic congestion at the start of a narrow
road section is high.
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[0010] The time calculation means 101 receives the
vehicle speed of the ego vehicle 200. The time calculation
means 101 also calculates a distance of the starting lo-
cation of the at least one narrow road section from the
current location of the ego vehicle 200. The time calcu-
lation means 101 of the device 1000 calculates a time
(T) to reach at least one narrow road along the route for
the ego vehicle 200 using the below equation 1.

Equation 1

[0011] The term 'D’ is the distance of the ego vehicle
200 to reach the narrow road section from the current
location of the ego vehicle 200. The term 'S’ is the vehicle
speed of the ego vehicle 200.

[0012] The time calculation means 101 receives the
vehicle speed of each of the surrounding vehicles 300
via vehicle to vehicle communication. The time calcula-
tion means 101 calculates the distance of the starting
location of the at least one narrow road section from the
current location of each of the surrounding vehicles 300.
In an embodiment, the speed and distance for each of
the surrounding vehicle 300 to reach the at least one
narrow road section along the route is received by the
device 1000 in the ego vehicle 200 via vehicle to vehicle
communication. The time calculation means 101 calcu-
lates the time for each of the at least one vehicle sur-
rounding the ego vehicle 200 in the same manner as
explained above.

[0013] Figure 2 exemplary illustrates the ego vehicle
and a plurality of vehicles surrounding the ego vehicle
approaching a starting location 400 of a narrow road sec-
tion. The ego vehicle 200 is represented by EV. The sur-
rounding five vehicles within the predefined radius from
the ego vehicle EV are represented by V1, V2, V3, V4
and V5. The time to reach the starting location 400 of
narrow road section by the ego vehicle EV and each of
the five surrounding are represented by T, t1, t2, t3, t4
and t5 respectively. The time calculation means 101 of
the device 1000 presentin the ego vehicle EV calculates
the time to the narrow road section by the ego vehicle
EV and the five surrounding vehicles V1, V2, V3, V4 and
V5. The time for the ego vehicle EV to reach the narrow
road section is given by T=D/S, D being the distance from
the current location of the ego vehicle EV to the starting
location 400 of the narrow road section and S being the
vehicle speed of the ego vehicle EV. Similarly, the time
calculation means 101 calculates the time for each of the
surrounding vehicles V1, V2, V3, V4 and V5 to reach the
narrow road section andis given by t1=D1/S1, 12=D2/S2,
t3=D3/S3, t4=D4/S4 and t5=D5/S5 respectively. The
terms 'D1’,’D2’,’D3’, 'D4’ and 'D5’ are the distance of to
reach the starting location 400 of the narrow road section
from each of the five surrounding vehicles V1, V2, V3,
V4 and V5. The terms 'S1’, 'S2’, ’'S3’, 'S4’ and 'S5’ are
the vehicle speed of each of the five surrounding vehicles
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V1, V2, V3, V4 and V5.

[0014] The time calculation means 101 transmits the
calculated time for the ego vehicle 200 and the at least
one surrounding vehicle 300 to the congestion prediction
means 102 of the device 1000. The congestion prediction
means 102 compares the time (T) for the ego vehicle 200
to reach the narrow road section with the time (t) of each
of the surrounding vehicles 300 to reach the starting lo-
cation 400 of the narrow road section. The congestion
prediction means 102 identifies the surrounding vehicles,
for which the time to reach the narrow road section within
a predefined range. The predefined range is given by the
below equation 2.

T-x<t<T+x ------ Equation 2

[0015] The term ‘T is the time required for the ego ve-
hicle 200 to reach the starting location 400 of the narrow
road section. The term 't’ is the time required for an sur-
rounding vehicle 300 within the predefined radius to
reach the starting location 400 of the narrow road section.
The term X’ is a value of time. For example, ’x’ is equal
to 3 minutes.

[0016] The congestion prediction means 102 identifies
the vehicles surrounding the ego vehicle, which satisfy
the Equation 2. The congestion prediction means 102
counts the number of surrounding vehicle 300 surround-
ing the vehicle satisfying the Equation 2. When the
number of surrounding vehicles 300 is greater than a
threshold, then the congestion estimation means pre-
dicts a congestion at the starting location 400 of a narrow
road section. When the number of vehicles is lesser than
or equal to the threshold, then the congestion prediction
means 102 estimates that the possibility of congestion
at the starting location 400 of the narrow road section is
low. Possibility of congestion at the narrow road section
depends on the number of surrounding vehicles 300
reaching the starting location 400 of the narrow road sec-
tion around the same time as the ego vehicle 200.
[0017] The congestion prediction means 102 of the de-
vice 1000 transmits the prediction of a congestion at the
starting location 400 of at least one narrow road to the
suggestion means 103 of the device 1000. The sugges-
tion means 103 of the device 1000 provides at least one
driving suggestions to the driver of the ego vehicle 200
based on the prediction to avoid the congestion.

[0018] Inanembodiment, when the congestion predic-
tion means 102 predicts the congestion at the starting
location 400 of the narrow road section, the suggestion
means 103 of the device 1000 suggests at least one al-
ternate route to the driver of the ego vehicle 200. This
enables the driver of the ego vehicle 200 to avoid con-
gestion along the route to the destination. In another em-
bodiment, when the congestion prediction means 102
predicts the congestion at the narrow road section, the
suggestion means 103 of the device 1000 suggests a
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suitable vehicle speed to the driver of the ego vehicle
200 to avoid the congestion.

[0019] In an embodiment, the device 1000 in the ego
vehicle 200 transmits the predictions to a central traffic
control server. The central traffic control server may also
receive information regarding estimated congestion from
other vehicles travelling along the route to the destina-
tion. The central traffic control server estimates the traffic
density along the route based on the information received
regarding the prediction from a plurality of vehicles trav-
elling along the route to the destination.

[0020] In an embodiment, the device 1000 measures
a rate of change in the vehicle speed of the surrounding
vehicles 300 along the route to the destination. When a
driver of a surrounding vehicle 300 prepares to take a
turn or deviation from the route, the/she reduces the ve-
hicle speed. As a result, the distance of the surrounding
vehicle 300 from the ego vehicle 200 also increases. The
device 1000 considers all these factors in predicting the
congestion at the starting location 400 of at least one
narrow road section along the route by reducing the prob-
ability of such surrounding vehicles to cause congestion
at the narrow road section.

[0021] In an embodiment, the device 1000 receives
alternate routes to the destination via navigation map da-
ta. The higher the popularity of an alternate route, the
higher would be the probability of the vehicles moving
into the alternate route. The device 1000 considers a
probability of the surrounding vehicles 300 considering
the alternate route while predicting the congestion at the
starting location 400 of at least one narrow road section
along the route.

[0022] Consider a case where a surrounding vehicle
300 changes a lane to join the ego vehicle’s lane. This
results in a delay in the movement of traffic in the ego
vehicle’s lane. The device 1000 considers a probability
of vehicles changing their lanes in predicting the conges-
tion at the starting location 400 of at least one narrow
road section along the route. This probability is based on
the change in the direction of movement of the surround-
ing vehicles 300 and a rate of change of the surrounding
vehicles’ 300 vehicle speed.

[0023] Figure 3 illustrates a method for providing at
least one driving suggestions in accordance with this in-
vention. At step S1, the time calculation means 101 to
calculate a time to reach at least one narrow road section
along a route for an ego vehicle 200 and each of at least
one surrounding vehicle 300. At step S2, the congestion
prediction means 102 to predict a congestion at a starting
location 400 of the atleast one narrow road section based
on the calculated time of the ego vehicle 200 and each
of the surrounding vehicles 300. At step S3, the sugges-
tion means 103 to provide at least one suggestion to driv-
er of the ego vehicle 200 based on the prediction to avoid
the congestion.

[0024] The method provides alow cost solution for pre-
dicting as well as providing information about the traffic
along a route and the road conditions. The method also
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requires less infrastructure and can be set up easily. The
method provides a low cost infrastructure for monitoring
the traffic especially in countries with vast area and large
road networks with large traffic. The method provides a
low cost solution for traffic monitoring involving very less
infrastructure and avoiding overhead or underground
constructions, etc., which poses high cost.

[0025] Itmustbe understood thatthe embodiments ex-
plained and the example provided in the above detailed
description are only illustrative and does not limit the
scope of this invention. The scope of this invention is
limited only by the scope of the claims. Many modification
and changes in the embodiments aforementioned are
envisaged and are within the scope of this invention.

Claims

1. A method for providing at least one driving sugges-
tion, said method comprising:

calculating a time to reach at least one narrow
road section along a route for an ego vehicle
200 and each of at least one surrounding vehicle
300;

predicting a congestion at a starting location of
said at least one narrow road section based on
said calculated time of said ego vehicle 200 and
each of said surrounding vehicles 300; and
providing said at least one driving suggestion to
driver of said ego vehicle 200 based on said pre-
diction.

2. The method as claimed in claim 1, wherein calculat-
ing said time to reach said at least one narrow road
section along said route for said ego vehicle 200
comprises:

calculating a vehicle speed of said ego vehicle
200; and

calculating a distance of the starting location of
said at least one narrow road section from said
ego vehicle 200.

3. The method as claimed in claim 1, wherein calculat-
ing said time to reach said at least one narrow road
section along said route for each of said surrounding
vehicle 300 comprises:

calculating a vehicle speed of each of said sur-
rounding vehicle 300; and

calculating a distance of the starting location of
said at least one narrow road section from each
of said surrounding vehicle 300.

4. The method as claimed in claim 1, wherein said at
least one surrounding vehicle 300 is within a prede-
fined radius from said ego vehicle 200.
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The method as claimed in claim 1, wherein providing
at least one alternate route to a driver of said ego
vehicle 200 based on said prediction.

The method as claimed in claim 1, wherein suggest-
ing a suitable vehicle speed to a driver of said ego
vehicle 200 based on said prediction to avoid said
congestion.

The method as claimed in claim 1, wherein deter-
mining at least one said narrow road along said route
using global positioning system (GPS).

A device 1000 to provide at least one driving sug-
gestion, said device 1000 comprising:

atime calculation means 101 to calculate a time
to reach at least one narrow road section along
a route for an ego vehicle 200 and each of at
least one surrounding vehicle 300;

a congestion prediction means 102 to predict a
congestion at a starting location of said at least
one narrow road section based on said calcu-
lated time of said ego vehicle 200 and each of
said surrounding vehicle 300; and

a suggestion means 103 to provide said at least
one driving suggestion to driver of said ego ve-
hicle 200 based on said prediction.

The device 1000 as claimed in claim 8, wherein said
suggestion means 103 to suggest at least one alter-
nate route to a driver of said ego vehicle 200 based
on said prediction.

The device 1000 as claimed in claim 8, wherein said
suggestion means 103 to suggest a suitable vehicle
speed to a driver of said ego vehicle 200 based on
said prediction to avoid said congestion.
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