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Abstract — Recent development of the Internet of Things (loT)
and Smart Things provides an opportunity for the
informationization for the automotive industry. This article
describes Obstacle Detection and Alert System (ODAS) both
incorporated as a single system for the obstacles such as speed
breakers, barricades on the road using Internet of Things.
Obstacle detection system uses in-built algorithm to detect an
obstacle on the road using minimal vehicle parameters such as
vehicle speed, steering angle. Obstacles locations thus marked by
the detection system are stored locally and uploaded to cloud
from time-to-time. Cloud server processes data from different
vehicles and finalizes that there is a real obstacle at the
particular location based on its own algorithm. Obstacles
locations thus confirmed by the cloud server are downloaded to
obstacle alert system from time-to-time, which alerts the driver
about the obstacle on the road when the driver is nearing the
location of the obstacle. This system also provides option to see
obstacles location super-imposed on google maps so that user can
plan his efficient route in advance. Existing systems only have
road sign indications for obstacles such as speed breakers,
barricades which the driver might not notice during driving,
especially at night times. Existing google maps data do not have
option to find road obstacles such as speed breakers, barricades
information on it. The system aims to overcome these short-
comings by a dedicated system which provides audible and
visual alert about road obstacles.

1. INTRODUCTION

The Internet of Things (IOT) is the network of physical
devices, vehicles and other items embedded with electronics,
software, sensors, actuators, and network connectivity which
enable these objects to collect and exchange data. Each thing
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is uniquely identifiable through its embedded computing
system but is able to interoperate within the existing Internet
infrastructure.

The 10T allows objects to be sensed or controlled remotely
across existing network infrastructure, creating opportunities
for more direct integration of the physical world into
computer-based systems, and resulting in improved
efficiency, accuracy and economic benefit in addition to
reduced human intervention. When 10T is augmented with
sensors and actuators, the technology becomes an instance of
the more general class of cyber-physical systems, which also
encompasses technologies such as smart grids, virtual power
plants, smart homes, intelligent transportation and smart
cities. These devices collect useful data with the help of
various existing technologies and then autonomously flow the
data between other devices. The quick expansion of Internet-
connected objects is also expected to generate large amounts
of data from diverse locations, with the consequent necessity
for quick aggregation of the data, and an increase in the need
to index, store, and process such data more effectively. The
ability to network embedded devices with limited CPU,
memory and power resources means that 10T finds
applications in nearly every field.

2. RELATED WORK
2.1. Internet of Things based vehicle monitoring system
Mayuresh Desai and Arati Phadke

©EverScience Publications 117



International Journal of Emerging Technologies in Engineering Research (IJETER)

Volume 6, Issue 5, May (2018)

Advances in technologies and availability of economical open
source hardware systems are setting a new trend in system
designing. Use of technologies like Internet of Things (loT)
can ease the process of data collection and analysis. The main
objective of the paper is to describe a system which can
monitor or track the location and vehicle parameters of
different test vehicles from a centralized place for research
and development purposes and to store data of testing
parameters of those vehicles on the server for further analysis
and records. System design will be generalized for monitoring
different parameters like Location, Vehicle speed, Engine
compartment temperature, Fuel consumption and many more.
Proposed system uses Open source controller and
GPS/GSM/GPRS module for data transfer application.

2.2. Real time detection of speed breakers and warning
system for on-road drivers

Mahbuba Afrin , Md. Redowan Mahmud and Md. Abdur
Razzaque

The excessive use of speed breakers on national highways
distracts vehicle drivers. In addition to that, drivers often can't
recognize the appearance of unmarked speed breakers and
loose control of the vehicle, causing serious accidents and loss
of lives. In the literature, there exist a few methods to warn
on-road drivers about the upcoming speed breakers which are
highly error-prone and time consuming. Moreover, none of
them pay any heed to track the information of infringing
speed breakers. In this paper, we come forward with a system
that facilitates autonomous speed breaker data collection,
dynamic speed breaker detection and warning generation for
the on-road drivers. Our system also incorporates real-time
tracking of driver, vehicle and timing information for speed
breaker rule violations. The proposed system outperforms the
state-of-the-art works with which it is compared to in terms of
response time and accuracy.

2.3. Detection and analysis of holes and bumps on road
surface

Mujdat Soyturk, Fatih Dogan, Esma Sasmaz and Saban
Boyuk

In this study, the road surface irregularities (pits, bumps,
holes, speed breakers, etc.) is intended to be detected and
identified with a system to be placed on the vehicles. For this
purpose; a vibration-sensitive system is designed consisting of
sensors, processor, and GPS receiver as hardware and the
algorithms to be used for analyzing the obtained data. With
the use of 3-dimensional acceleration sensors in the system,
the measurements at the vehicles (vehicle speed/acceleration,
the severity of the concussion and location information) are
transferred to a database and then the resulting data are
analyzed. Exact locations of pits and bumps are determined
and their magnitudes are estimated.
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3. PROPOSED MODELLING

Obstacle detection and alert system is a combined embedded
system having algorithms to detect obstacles and also alert the
driver with pre-stored obstacle data. ODAS is an additional
system that will be fitted in the vehicle.

ODAS in vehicle consists of following components:

. Controller
. CAN Transceiver
. LCD Display
. Buzzer
. GPS Module
. GPRS Module
| Periodic Obstacle
. location update
F 4
7
/ ‘
/
P d
'
Vehidle Obstacle Cloud Obstacles’ Google Maps
— Detection & + location storage  —— Obstacle location
P Alert system server update

Visual & Audible
Obstacle alert to
User

Figure 3.1: Overview of ODAS
3.1 ODAS - Detection System
3.1.1 Probable obstacle detection

ODAS Detection system has the responsibility to detect
obstacles such as speed breakers, barricades, and potholes on
the road by pre-defined algorithm. It detects probable obstacle
locations by using vehicle parameters as input and by using
in-built detection algorithm. It uses two vehicle parameters as
major inputs

» Vehicle Speed
+ Steering Angle

Conditions for Obstacle detection (speed breakers, potholes)
are as follows:

* Vehicle speed falls from above 40km/h to below
20km/h within definite time (say 10seconds)

» Vehicle speed rises above 40km/h from below
20km/h within definite time (say 20seconds)

©EverScience Publications 118



International Journal of Emerging Technologies in Engineering Research (IJETER)

Volume 6, Issue 5, May (2018)

Vehicle speedfalls from above
40km/h to below 20km/h within
definite time (say 10seconds)

Vehicle speed rises above 40km/h
from below 20km/h within
definite time (say 20seconds)

ODAS detectsan Obstacle based on the logic that, some Obstacle has made the User
toslow-down and increase speed again within definite time intervals, in the
continuous travel path

GPS Co-ordinates at the instance of Lowest speedis stored as Obstacle location in
ODAS memory

Figure 3.2: ODAS speed breaker detection method

If the above conditions of detection algorithm satisfy, then
ODAS detection system concludes that there was speed
breaker/pothole in the path, based on the logic that, speed
breaker/pothole has made the user to slow-down and increase
speed again within definite time intervals, in the continuous
travel path.

GPS Co-ordinates from GPS Module at the instance of lowest
speed is stored as speed breaker/pothole location in ODAS
memory.

Conditions for obstacle detection (Barricades) are as follows:

* Vehicle speed falls from above 40km/h to below
20km/h within definite time (say 10 seconds)

» Steering angle changes from Center -> Positive ->
Center -> Negative or vice versa

» Vehicle speed rises above 40km/h from below 20km/h
within definite time (say 20 seconds)

Vehicle speed rises
above 40km/h from

Steeringangle
changes from Center-

Vehicle speed falls
from above 40km/h

tobelow 20km/h > Positive -» Center-» below 20km/h
within definite time Negative or vice versa within definite time
[ (say 20seconds)

(say10seconds)

ODAS detects an Barricade system based on the logic that, some barricade has made
the Userto slow-down and increase speed again within definite time intervals along
with Steeringangle pattern, in the continuous travel path

!

GPS Co-ordinates at the instance of Lowest speed s stored as start of Barricade
location in ODAS memory

Figure 3.3: ODAS barricade detection method

If the above conditions of detection algorithm satisfy, then
ODAS detection system concludes that there was barricade in
the path, based on the logic that, barricade has made the user
to slow-down, steer opposite sides and increase speed again
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within definite time intervals, in the continuous travel path.
GPS co-ordinates from GPS Module at the instance of lowest
speed is stored as barricade location in ODAS memory.

3.1.2 Upload to Cloud Server

Obstacle locations that are GPS co-ordinates that are stored in
ODAS memory are uploaded to cloud server from time-to-
time using 10T infrastructure.

3.1.3 Obstacle Detection Cloud Server

Obstacle detection cloud server forms a important part of
ODAS system. It receives all the obstacles locations that are
detected by individual ODAS systems installed in vehicles via
10T infrastructure.

The cloud server has the following functions

* Receive and store obstacles location from individual
ODAS

» Consolidate and group closer GPS co-ordinates of
obstacles

The cloud server determines that there is actually an obstacle
on the road using the GPS co-ordinates with difference of
0.001 differences exceeds 10 instances. If the condition is
satisfied, then the average of the 10 GPS co-ordinates is
stored as obstacle location in cloud server.

0DAS1 0ODAS2 ODAS3 ODASn
Internet of Things (10T) infrastructure
}
Cloud server
}
Updated Obstacle GPS co-ordinatesare processed by Cloud server and close
GPS co-ordinates(say difference threshold of 1degree latitude & longitude)
fromdifferent ODAS are consolidated together
)
If consolidated GPS co-ordinates exceeds a limit(say 10), then average GPS co-

ordinate of them is marked as Obstacle location and corresponding GPS co-
ordinates stored in to cloud server

Figure 3.4: Cloud server
3.2 ODAS - Alert System
3.2.1 Download from cloud server

Obstacle locations thus consolidated in the cloud server are
updated to ODAS in individual vehicles by means of Internet-
of-Things (I0T) infrastructure from time-to-time.

Obstacles location GPS co-ordinates are pushed to individual
ODAS upon request which happens periodically. GPS co-
ordinates thus received are stored in ODAS memory as
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obstacles locations, which are used to alert the driver about
the obstacles.

Cloud server

l.
StoredObstacles’ GPS co-ordinates are broadcasted to individual ODAS
|
Internet of Things (10T) infrastructure

AN

0DAS1 ODAS2 ODAS3 | ODASn
I I [ e 1
Location Location Location Location
storedto stored to stored to stored to
memory memory memory memory

Figure 3.5: Obstacles location download
3.2.2 Obstacle Alert

Obstacles locations received from cloud server are used to
alert the driver about nearby obstacles on his path. Current
GPS co-ordinates from GPS module are compared
continuously with obstacles GPS co-ordinates when the
vehicle is in travel.

If the current GPS co-ordinates are closer to any of the pre-
stored obstacles GPS co-ordinates in ODAS Memory, then an
alert is given to the user.

Alert from ODAS is of two types
* Audible alert

e Visual alert

Stored Obstacles” location
(GPS co-ordinates)

Currentvehicle location (GPS
co-ordinates)

Continuous compalrison by ODAS and if they match closer within threshold (say
1degree latitude & longitude difference)

ODAS Alert st to ODAS Alert setto ON

OFF l -
If Vehicle speedis

If Vehicle speed is greater
than Hmitp{say Sofmf’h} T (Ezy
! below 30km/h)
Do | !
nothing Audible Visual alert
alert via via blinking Only Visual alert
buzzer LED using blinking LED

Figure 3.6: ODAS Alert system

If the vehicle speed is within lowest set limit, then ODAS
understands that user has already noticed the obstacle and is
going slow. Only visual alert is given to the user in that case.
If the vehicle speed is above the lowest limit, then ODAS
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alert the user about obstacle with audible as well as visual
alerts. ODAS can be switched off from giving alerts as and
when needed.

3.2.2.1 Audible Alert

ODAS provides audible alert to the user by means of buzzer
connected to ODAS. Buzzer frequency depends upon the
current speed of the vehicle above the threshold limit on
nearing the obstacle location.

+ If the vehicle speed is much higher than the threshold
limit, then frequency of buzzer is set high so that user
understands that he needs to slow down immediately.

« If the vehicle speed is only slightly higher than threshold
limit, then frequency of buzzer is kept less, because user
may already be slowing down seeing obstacle.

3.2.2.2 Visual Alert

ODAS provides visual alert to the user by means blinking
LED lights. Similar to audible alert, the frequency of blinking
depends upon vehicle speed above threshold limit.

+ If the vehicle speed is much higher than the threshold
limit, then frequency of blinking LED is set high

» If the vehicle speed is only slightly higher than threshold
limit, then frequency of LED blinking is kept less.

3.3 Obstacles update to Google maps

Obstacles locations, basically GPS co-ordinates available in
cloud server are not just sent to individual ODAS in vehicles.
They are also used to show the obstacles location on top of
Google Maps of the end user. This is achieved by making use
of in-built Google Maps feature called “Places List”.

3.3.1 Google Maps Places List

Google Maps has an in-built feature called “Places List”. It
allows the user to store desired locations (GPS co-ordinates)
of the map in to memory as a list. This stored list of Places is
available on top of Google Maps for the user, which can be
revisited by a single click. User has the option to add, delete,
and edit the stored places. In the Google Maps app, you can
create a list of places, like your favorite places or places you
want to visit.

3.3.2 Google Maps places list sharing

Google Maps allow the places list to be shared with other
users via a link. The other users on receiving the link can
follow them and updates in the list will be visible to all users
who follow the list. As “Places List” can be shared and
followed, we make use of the option to share obstacles
locations to users who have installed ODAS in their vehicles.
Google Maps “Places list” are associated to a Google account.
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Since “Places List” is associated to Google account, cloud
server shall have a Google account and “Places List” created
for storing obstacles locations on the list. Users who have
ODAS installed are shared the “Places List” link. Users can
follow the “Places List” that is shared to them to get updates
on the obstacles location on top of their Google Maps.

‘ Cloud server ‘

l

" Obstacles’ GPS co-ordinates are saved and updated to Google Maps list ‘
periodically

‘ Google Maps list is shared to ODAS users and link is sent via SMS/other means ‘

|

‘ End userstarts to follow shared list via the link ‘

|

‘ End user gets Obstacle locations updated in his/her Google maps |
automatically when he connects to Internet

Figure 3.7: Obstacles location update to Google Maps

Cloud server will update obstacles location list periodically
based on the data it receives from individual ODAS. Cloud
server can have multiple lists for each obstacle and also
separate lists for each region which the user can follow in his
own device using his Google account.

3.4 Circuit diagram for ODAS in vehicle

Part1 w
‘ ESPB266

— ESPB266
WiFi
Module

= \\\‘

T

Arduino

ino
(Rev3)

L1

' D2523T

L
L L

Figure 3.7: ODAS circuit diagram
3.5. ODAS Hardware

Figure 3.8: ODAS Hardware
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4. RESULTS AND DISCUSSIONS
4.1 Travel path of vehicles

Below figure show Google Maps path from Erode to Salem
.=

€ G| Secum | htipswwwgooglecom/maps/d NacuwSalom. + Tamil+ atasld b a |t

R
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9 See, T Ned

®
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R NiotiE
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Figure 4.1 Google Maps — Erode to Salem

Below graph shows the Latitude and Longitude co-ordinates
extracted from Google.
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Figure 4.2 Extracted Latitude Longitude co-ordinates
4.2 Obstacle detection data from multiple vehicles

Below graph shows the time duration, in which the mentioned
vehicle (shown in y-axis), takes the route from Erode to
Salem.
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Figure 4.3 Vehicle and time of travel in the path

Below figure shows the time to travel of each vehicle (in
relation to Figure 4.3) and the speed of the vehicles in y-axis.
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Figure 4.4 Vehicles speed against time of travel in path
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Figure 4.5 Obstacle detection flag and time of travel of all
vehicles in the mentioned path

For e.g., As seen in figure, for initial 226 min, vehicle 1
travels in the considered path. From figure 4.4, the change in
speed of vehicle 1 is observed during the defined time period.
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Vehicle 1 picks up speed from standstill and it goes to
maximum of 105 km/h, and the change in its speed also
shown in figure 4.4.

As seen in below figures, from the time of travel, it’s shown
that how many times vehiclel to vehicle 6 reported the
obstacle presence in the considered route.

Longitude

i 4 Y4 Y4 Y4 4

Figure 4.6 Longitude and time of travel of all vehicles in the
mentioned path
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Figure 4.7 Latitude and time of travel of all vehicles in the
mentioned path

By relating Figure 4.6, 4.7 with figure 4.5, the location
(latitude, longitude) at which the obstacle detected by vehicles
1to 6 is observed.

Vehicle 1 ODAS:

Obstacle 1 - 77.77752, 11.39853
Obstacle 2 - 77.82038, 11.46017
Vehicle 2 ODAS:

Obstacle 1 - 77.71724,11.34111
Obstacle 2 - 77.77752, 11.39853
Obstacle 3 - 77.82038, 11.46017
Obstacle 4 - 77.98474, 11.54566
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Vehicle 3 ODAS:

Obstacle 1 - 77.71724, 11.34111
Obstacle 2 - 77.77752, 11.39853
Obstacle 3 - 77.82038, 11.46017
Vehicle 4 ODAS:

Obstacle 1 - 77.71724,11.34111
Obstacle 2 - 77.77752, 11.39853
Obstacle 3 - 77.82038, 11.46017
Vehicle 5 ODAS:

Obstacle 1 - 77.71724,11.34111
Obstacle 2 — 77.77752, 11.39853
Obstacle 3 - 77.82038, 11.46017
Vehicle 6 ODAS:

Obstacle 1 - 77.71724,11.34111

Uploaded Obstacles’ GPS co-ordinates are uploaded to Cloud
server. Cloud server algorithm marks an Obstacle location as
valid Obstacle, only if it is reported by minimum five ODAS.

From above data, only three locations shown below are
marked as valid Obstacles’ location by Cloud server.

Obstacle 1 - 77.77752, 11.39853
Obstacle 2 - 77.82038, 11.46017
Obstacle 3 - 77.71724, 11.34111

Thus Cloud server acts as the administrator and marks the
validity of the Obstacles’ location by making use of ODAS
data from multiple vehicles.

5. CONCLUSION

The Obstacle Detection and Alert System (ODAS) uses
readily available Vehicle parameters such as Vehicle Speed,
Steering angle along with GPS Module helps to detect the
Obstacles on Road. By a centralized Cloud server, the actual
Obstacles’ GPS locations are marked by making use of data
from different ODAS systems, which makes it a reliable
system. ODAS alert helps in avoiding Road mishaps by
alerting the driver to reduce his speed to safe Vehicle speed
before encountering the Obstacles. Update of Obstacles
location in End-user Google Maps helps the user to plan
his/her efficient route for travel in advance.
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