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Abstract: Over speeding of vehicles 13 one of the major reasons for the occurrence of accidents these days.

Several methods have been adopted to solve this problem but most of them are largely meffective, manually
operated or depends upon the user’s ability to be alert while using them. The objective of this research is to
provide an automatic speed alert and reporting system using Android which can inform a driver about his speed

limit and alert hum if he exceeds the permitted speed limit. The speed detection mechanism we have proposed

helps m analysing the factors determining the reliability of travel speed m order to construct a methodology
for the estimation of travel speed based on global positioning system and consequently to enhance the

estimation process to be more economical and accurate. The driver will also be alerted to slow down the vehicle

if there are any schools, hospitals or any such crowded area’s i a near distance of his current location using
the Google Maps APIL Using this the driver can also check for the nearby hospitals or petrol bunks in case of

any emergency.
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INTRODUCTION

Android 1s one of the most trending technologies of
the modem world and the smart mobile phone built using
android is also the most commonly used technological
device these days so it would be apt to use this
technology in the process of determimng the speed of a
vehicle. The vehicle speed alert system 1s used to develop
a technique for estimating the travel speed of a vehicle
using GPS and its supporting technelogies in smart
mobile phone using the Android platform and also alert
the user during a constant speed mcrease which can lead
to an exceed in the permitted limits also the driver will be
alerted to slow down when there is a school, hospital, etc.
mn a near distance of his current location using google
maps APL. The driver can also check for the nearby
hospitals or petrol bunks in case of any emergency.

A methodology for travel speed estimation needs to
be developed first and the rehability of the estimated
travel speed m terms of accuracy needs to be evaluated.
In the recent years although, we have witnessed many
technologies which can detect the speed of a vehicle but
none of them have the capability to alert the user in case
of over speeding. Using the Google Map based
monitoring it is not limited to find the location of the

target but also calculates the distance travelled between
the two stations (Verma and Bhatia, 2013). Android
smartphones today are equipped with numerous sensors
which can help in safety enhancement of the driver on the
road (Fazeen et al., 2012). The use of GSM and GPRS also
plays an important role for the estimation of travel speed
(Devikiruba, 2013).The improved wehicle navigation
system minimizes the GPS low dynamic limitations by
using a zero motion detection system. Although, many
works have taken place in this field but it was found out
that the available systems were slow and did not provide
the user with the accurate speeds also it showed a time
lag with the real time speed of the vehicle. The results also
showed trade-offs between the sampling ratios and the
reliability of the section speed (Quiroga and Bullock, 1999)
{(Fig. 1 and 2).

Literature review: A safe drive support system includes
a memory unit for storing road-map data including a safe
driving area data, a present location detecting umt for
detecting a present location of the vehicle. A GPS car
navigation system derives GPS position update
information from motion of the car along the actual track.
Turns along the track are detected when they actually
oceur and are compared with the predicted turns so that
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the time and position at the actual tum can be used to
update the then current GPS derived position of the
vehicle The use of GSM and GPRS also plays an
important role for the estimation of travel speed
(Kodavati et al., 2011).

The unproved vehicle navigation system min the GPS
low dynamic limitations by using a zero motion detection
system. When a vehicle travels the road with the posted
speed limit, 1t 13 often appropriate to monitor adherence by
the vehicle to the posted max speed. The adherence does
not have to be a strict one. Tt is sufficient for the vehicle
to travel within 5-10 m h™" of the posted maximum speed.
Using the google map based monitoring it 1s not limited to
find the location of the target but also calculates the
distance travelled between the two stations (Verma and
Bhatia, 2013). Android smartphones today are equipped
with numerous sensors which can help i safety
enhancement of the driver on the road (Fazeen et al.,
2012).
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MATERIALS AND METHODS

Proposed system
Location finder: The location finder researches with the
help of the global positioning system which is a satellite
based navigation system and is the most commonly used
mobile applications in a smartphones, it can be of help for
finding the source and destination of the user. One of the
advantage of using a GPS 1s that it does not require an
active mternet comection to use it. Thus, 1t 1s possible to
use it in places where intermnet connectivity is not
available. Using gps the google maps works perfectly,
with the help of it, it is possible to find the nearby areas
much earlier than it is reached.

In our proposed system GPS plays an unportant role
for finding the speed of the vehicle. Speed can be
calculated using the formula total distance covered
divided by the time taken to cover the distance. It can be
represented as:

D

X==
T

(1)

The speed of the vehicle while travelling is calculated
at regular imntervals between two GPS pomts. A clock
present inside the GPS receiver which 1s a very accurate
clock, 1s used for measuring the time taken by the vehicle
in travelling between these two GPS points or locations.

Wireless cellular network: Wireless cellular network is
a computer network using radio signals distributed over
a wide geographical area. Using the wireless network
provided by the network operators in our smartphone it 1s
possible to know under which circle or tower the
smartphone is being used. The user’s smartphone
searches for the nearby network signal i the antermas or
tower’s provided by the operator at different locations.
The wireless network senses the signal strength it
recelves from an anterma and if the strength 13 weak 1t
automatically looks for a nearby antenna with a stronger
signal strength.

The network antennas are present at a minimum gap
of around 0.8 m at different locations. Using it also the
speed at which the user is travelling can be calculated. By
the method of finding the distance travelled between two
network locations and the time taken to cowver the
distance. But, unlike that of the GPS the provided location
may not be precise. The precision of finding the geo
location 15 lngh where advanced forward link methods are
possible that is the mobile device is within the range of a
min 3 cell sites and the precision 1s at its lowest when only
a single cell-site can be reached.

Wireless network 1s mainly based on signal strength
it receives from the nearest tower of the network operator
so m our proposed system the speed calculation using
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Fig. 3: Using google map APT to find the nearby places of emergency
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Fig. 4: Displaying the speed of the vehicle at still position

the wireless mobile network 1s kept as a second option in
case’s if there is a problem with the GPS system. The
process of finding the nearby locations using the Google
Maps is possible only with an active internet connectivity
using the wireless network the speed at which the data’s
can be obtamed basically depends upon the wireless
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connectivity that is being used by the user the 3G
wireless networks can provide a speed 5-10 tumes greater
than the dial-up telephone networks whereas the new
4G and LTE networks can provide even greater speed
(Fig. 3 and 4).

Speed detector: In our proposed system the speed
detector helps i calculating the speed at which the
vehicle is moving based on the data it receives from the
global positioning system and also it coordinates with the
google maps in identifying the path that 1s being travelled
to check for the maximum speed limit allowed in that area.
The speed detector continually detects the speed of the
vehicle from the mput provided by the GPS and it displays
it in the user’s smartphone. The speed detector can
calculate the speed of the vehicle using GPS more
accurately than the traditional speedometer’s which are
used in the vehicles because those speedometers mostly
depend on the wear and tear of the vehicle in showing
their speed but in contrast the GPS based speedometers
would be more accurate and precise because it basically
depends on the data’s it receives from the satellite.

Alert system: The alert system worles in coordination with
the speed detector and the google maps. First it will check
for the location i the google maps and fix the max allowed
speed limit in that area and then it coordinates with the
speed detector and looks for a constant increase in the
speed of the vehicle to provide an alert to the user if he
over speeds the vehicle than the permitted limits in the
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form of a warning tone in the users smartphone that he
needs to slowdown which will help the user to reduce the
speed of his vehicle.

One of the major things the alert system has to take
care is that it needs to provide alert to the user only if
there 1s a constant increase in the speed of the vehicle
because the vehicle can brake at any pomnt and the speed
of the vehicle could be decreased so it has to check for a
constant speed increase which can lead to over speeding
of the vehicle to provide the alert (Fig. 5).
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RESULTS AND DISCUSSION

Initially, we decided to build an alert system which
could help the driver’s in cases of over speeding the
vehicle un-intentionally that is in cases where he doesn’t
know the permitted speed limits of an area by alerting
them using their smartphones. Later, we thought of
making it more effective by adding the feature of alerting
the driver to slow down the wvehicle if there are any
schools, hospitals or any such crowded areas in a near
distance of his cumrent location using the google
maps APL.

In our research we have also found out that the speed
indicated using the in-built speedometer is not as precise
compared to that of the speed we found using GPS. As,
vehicle speedometer depends mamly on the wheel size
and also the general wear and tear of the wheel can lead
to naccuracy. Using this the driver can also check for the
nearby hospitals or petrol bunks in case of any
emergency. As one could argue that some of the luxury
cars have the mbult features for alerting the driver in
cases of over speeding but this system could be found
useful for a large section of the society who doesn’t own
an expensive car. This would be found useful not only for
4-wheel driver but also for those who drive 2 wheelers. All
youneed is just a smartphone with the application in it.

CONCLUSION

We have created an android application that can be
used in place of the traditional vehicle speedometer’s for
both 2 and 4 wheelers which can provide the user with
precise speed of the vehicle using the GPS technology as
the vehicle speedometer depends mainly on the wheel size
and also the general wear and tear of the wheel can lead
to inaccuracy i displaying the speed of the velucle in
speedometer. The display of alert and also the speed of
the vehicle was achieved in a smooth and uninterrupted
manner with the help of GPS and its supporting
technologies.

The system poses to be user-friendly by providing
accuracy and high precision. The system also 13 linked
with the google maps which can be used to know the
nearby locations in cases of emergency. There are
chances for enhancement m this research where the
proposed system can be linked to the central console
display monitor of the vehicle so that the driver can look
in for the data’s easily and also provide more details
about the vehicles locations, permitted speed limit of the
current locations in the display monitor.

The challenges that has to be overcome is that if the
GPS does not work in certain areas then in our system, we
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have provided the use of wireless mobile network to
provide the location data’s but it doesn’t provide precise
data so, an alternate method needs to be found which can
provide the location data’s with the highest precision so
that the system can work to its best efficiency. The
industry-based application can alse be created to provide
a speedometer in the vehicle based on GPS to provide
high efficiency using the base work we have created
which would be a very challenging one.
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