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Abstract:  

Recent development of the Internet of Things (IoT) 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. 

Keywords: Internet of Things, Vehicle Data, Communication, Image processing, RADAR, Monitoring, Alert 

system, GPS module, Location information. 

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 is uniquely identifiable through 

its embedded computing system but is able to 

interoperate within the existing Internet infrastructure [1-

20]. 

 

The IOT 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 [21-45]. When 

IOT 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 [46-

50]. 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 IOT finds applications in nearly every field of power 

electronics and renewable energy [51-69]. 

http://www.ijecs.in/
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2. Obstacle Detection using Image Processing 

Technique 

Traffic sign recognition is a technology by which a 

vehicle is able to recognize the traffic signs put on the 

road e.g. speed limit or children or turn ahead. This is 

part of the features collectively called ADAS. The 

technology is being developed by many automotive 

suppliers. It uses Image processing techniques to detect 

the traffic signs. The detection methods can be generally 

divided into color based, shape based and learning 

based methods. 

 

One of the basic use cases of a traffic sign recognition 

system is for speed limits. Most of the GPS data would 

procure speed information, but additional speed limit 

traffic signs can also be used to extract information and 

display it in the dashboard of the car to alert the driver 

about the road sign. This is an advanced driver-

assistance feature available in most high-end cars, mainly 

in European vehicles. 

 

Modern traffic sign recognition systems are being 

developed using convolution neural networks, mainly 

driven by the requirements of autonomous vehicles and 

self-driving cars. In these scenarios, the detection 

system needs to identify a variety of traffic signs and not 

just speed limits. This is where the vienna convention on 

road signs and signals comes to help. A convolutional 

neural network can be trained to take in these 

predefined traffic signs and learn using deep learning 

techniques. 

 

There are diverse algorithms for traffic sign recognition. 

Common ones are those based on the shape of the sign 

board. Typical sign board shapes like hexagons, circles, 

and rectangles define different types of signs, which can 

be used for classification. Other major algorithms for 

character recognition include haar-like features, freeman 

chain code, adaboost detection and deep learning neural 

networks methods. Haar-like features can be used to 

create cascaded classifiers which can then help detect 

the sign board characters. 

 

 
Figure 1: Traffic sign recognition using camera 

 

Deep learning can be incorporated into traffic sign 

detection. Polygonal approximation of digital curves 

using Ramer–Douglas–Peucker algorithm can be used 

to detect the shape of the sign boards and methods like 

support vector machines and byte-mct with an ada 

boost classifier has been used in one of the methods to 

detect traffic signs. 

 

3. Obstacle Detection using Radar Technology 

RADAR (RAdio Detection And Ranging or RAdio 

Direction And Ranging) is an object-detection system 

that uses radio waves to determine the range, angle, or 

velocity of objects. It can be used to detect aircraft, 

ships, spacecraft, guided missiles, motor vehicles, 

weather formations, and terrain. A radar system consists 

of a transmitter producing electromagnetic waves in the 

radio or microwaves domain, a transmitting antenna, a 

receiving antenna (often the same antenna is used for 

transmitting and receiving) and a receiver and processor 

to determine properties of the object. Radio waves from 

the transmitter reflect off the object and return to the 

receiver, giving information about the object's location 

and speed. 
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Figure 2: Application of RADAR in Cars 

 

4. Alert system for Drivers in Vehicles 

Vibration alert is made to the driver by using Steering 

Wheel. On the detection of obstacle or any other 

scenarios that require driver attention, steering wheel 

vibration is used to get the attention of the driver. 

Steering wheel vibration is achieved by fast rotation of 

steering in opposite sides which look like steering 

vibration. 

 

Audible alert is given to the driver by means of a buzzer. 

On the detection of obstacle or any other scenarios that 

require driver attention, audible alert is used to get the 

attention of the driver. Based on the frequency of the 

alert, the driver is notified about the obstacle range and 

the urgency of the driver to interrupt. Audible alert does 

not give any information on the cause and it only alerts 

the driver that there is something that needs his attention. 

 

Visual alert is provided to the driver by means of LCD 

display. Visual alert alerts the driver about possible 

information that needs driver attention. Usually Audible 

alert is combined with visual alert to grab the attention of 

the driver. Visual alert provides more information about 

exact nature of driver attention by means of visual 

indication. 

 

5. Location Detection Systems 

5.1 Global Positioning System 

The Global Positioning System is a space-based radio 

navigation system owned by the United States 

government and operated by the United States Air 

Force. It is a global navigation satellite system that 

provides geo-location and time information to a GPS 

receiver anywhere on or near the earth where there is an 

unobstructed line of sight to four or more GPS satellites. 

 

 
Figure 3: Operations of GPS 

 

The GPS system does not require the user to transmit 

any data, and it operates independently of any 

telephonic or internet reception, though these 

technologies can enhance the usefulness of the GPS 

positioning information. The GPS system provides 

critical positioning capabilities to military, civil, and 

commercial users around the world. The United States 

government created the system, maintains it, and makes 

it freely accessible to anyone with a GPS receiver. 

5.2 Global Navigation Satellite System 

Global Navigation Satellite System is a space-based 

satellite navigation system operating in the radio 

navigation-satellite service. It provides an alternative to 

GPS and is the second navigational system in operation 

with global coverage and of comparable precision. 

 

Manufacturers of GPS devices say that adding global 

navigation satellite system made more satellites available 

to them, meaning positions can be fixed more quickly 

and accurately, especially in built-up areas where the 

view to some GPS satellites is obscured by buildings. 

Satellites will be equipped with a transponder which will 

relay distress signals from emergency beacons to the 

rescue coordination centre, which will then initiate a 

rescue operation. At the same time, the system is 

projected to provide a signal, the return link message, to 

the emergency beacon, informing them that their 

situation has been detected and help is on the way. This 

latter feature is new and is considered a major upgrade 

compared to the existing cospas-sarsat system, which 

does not provide feedback to the user. 
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6. Vehicle Bus Network 

A vehicle bus is a specialized internal communications 

network that interconnects components inside a vehicle. 

Special requirements for vehicle control such as 

assurance of message delivery, of non-conflicting 

messages, of minimum time of delivery, of low cost, and 

of emf noise resilience, as well as redundant routing and 

other characteristics mandate the use of less common 

networking protocols. Protocols include Controller Area 

Network, Local Interconnect Network and others.  

 

With stringent emission standards for automobiles, it 

became impossible to attain the required degree of 

control without the help of on-board computing devices. 

On-board electronic devices have also contributed 

substantially to vehicle performance, occupant comfort, 

ease of manufacture and cost effectiveness. At one time, 

a car radio was likely the only electronic device in an 

automobile, but now almost every component of the 

vehicle has some electronic feature. Typical electronic 

modules on today's vehicles include the Engine Control 

Unit, the Transmission Control Unit, the Anti-lock 

Braking System and body control modules. 

 

An electronic control module typically gets its input from 

sensors that it uses in its computation. Various actuators 

are used to enforce the actions determined by the 

module. The modules need to exchange data among 

themselves during the normal operation of the vehicle. 

For example, the engine needs to tell the transmission 

what the engine speed is, and the transmission needs to 

tell other modules when a gear shift occurs. This need to 

exchange data quickly and reliably led to the 

development of the vehicle network, as the medium of 

data exchange. 

 

The automotive industry quickly realized the complexity 

of wiring each module to every other module. Such a 

wiring design would not only be complex, it would have 

to be altered depending on which modules were 

included in the specific vehicle. For example, a car 

without the anti-lock brake module would have to be 

wired differently than one that included anti-lock brakes. 

 

 
Figure 4: Vehicle Bus Network 

The industry's answer to this problem was to create a 

central network in the vehicle. Modules could be 

plugged into the network and would be able to 

communicate with any other module that was installed 

on the network. This design was easier to manufacture, 

easier to maintain and provided the flexibility to add and 

remove options without affecting the entire vehicle's 

wiring architecture. Each module, a node on the vehicle 

network, controls specific components related to its 

function and communicates with the other modules as 

necessary, using a standard protocol, over the vehicle 

network. 

 

Although the vehicle network made modest demands on 

data throughput, the demand for more on-board 

computing is continuing to drive changes to these 

networks to provide higher-speed communication 

between modules. The control area network includes 

the receiver and transmitter for the host to controller 

transmission and interlinking between the computers. 

7. Obstacle Detection and Alert System 

Requirements 

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 
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Figure 5: Overview of ODAS 

8. ODAS – Detection System 

8.1 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) 

 

 
Figure 6: 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) 

 

 
Figure 7: 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 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. 

8.2 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 IOT infrastructure. 

8.3 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 IOT infrastructure. 

 

The cloud server has the following functions 
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• 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.  

 

 
Figure 8: Cloud server 

 

9. ODAS - Alert System 

9.1 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 (IOT) 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 obstacles locations, which are 

used to alert the driver about the obstacles. 

 

 
Figure 9: Obstacles location download 

9.2 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 

• Visual alert 

 

 
Figure 10: 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 alert the user about obstacle 

with audible as well as visual alerts. ODAS can be 
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switched off from giving alerts as and when needed. 

9.2.1 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. 

9.2.2 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. 

10. 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”. 

10.1 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. 

10.2 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. 

 

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. 

 

 
Figure 11: 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. 

11. 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 
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Google Maps helps the user to plan his/her efficient 

route for travel in advance. 
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