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Abstract: Day to day, new technologies has been evolved each and every moment for the development of the 
human life style, because of these technologies necessary comfort and safeties are enjoyed by the people. Due to 
increased vehicle density, infringement of rules and rashness many accidents may occur. The objective of this 
paper is to prevent accidents by using bat algorithm. Aim of this paper is to prevent the vehicle and the blind 
people crossing the pavement edge line of the road.  Bat algorithm is used to predict the edge line and calculating 
the distance between the vehicle and the edge line, the proposed edge line detection algorithm is useful for 
preventing the accident caused by crossing pavement the edge line of the road and the algorithm benefits for the 
blind people and the vehicle driver. If the blind person crosses the edge line an alert signal will be indicated and 
if suppose the vehicle crosses the edge line of the road, the speed of the vehicle is to be controlled by ESC 
(Electronic Stability Control) program inside the vehicle.  In this proposed edge line detection method an 
additional feature such as sending SMS to the registered mobile number along with GPS location of the car and 
the information about the route, traffic signal and distance to reach the destiny is also given based on the user’s 
request. 
Keywords:  edge line, bat’s algorithm, accident, internet of things 
 

I. INTRODUCTION 
The transportation industry is highly connected with maintenance costs, disasters, fatal accidents, injuries and 
loss of life. More number of people across the world is losing their lives in car accidents and road disasters every 
year.  This problem can be addressed by using the Internet of Things and preventing the accident by predicting 
the edge path line by using bat’s algorithm. With the right implementation of IoT technology, the fatal accident 
may be prevented as well as help the blind people while using the edge line. The proposed method makes 
predictions and reaches destination that will make our roads safer. In each country, there are rules and 
regulations that impose safe driving. But while rules are rather reactive in nature and force drivers to drive 
safely to avoid punishment, IoT can play a more proactive role in helping drivers adopt safe habits.  “Road 
sensors are going to be one of the most crucial developments that will take place in the world of transportation 
with the introduction of the Internet of Things technology” [1]	The	 term	―things	 in	 the	 IOT	 refers	 to	 a	wide	
variety of devices such as heart monitoring implants, biochip transponders on farm animals, electric clams in 
coastal waters, automobiles with built-in sensors, or field operation devices that assist fire-fighters in search and 
rescue. Current market examples include thermostat systems and washer/dryers that utilize Wi-Fi for remote 
monitoring.[2]  
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To solve the problem of death caused by accident which occur because of the delay in help provided by rescue, 
can be solved by a new system of accident detection technique which finds out the occurrence of accident 
through various sensors and intimate the occurrence of accident to the nearest rescue teams or patrol services 
by the use of GSM and GPS system. Hence the proposed method has come up with the system to reduce the risk 
and effect of accidents. The remainder of this paper is structured as follows. In Section 2, we introduce basic 
concepts related to pavement line, global positioning system, Bat Algorithm. In Section 3, we introduce the 
proposed Edge line detection using bat algorithm. Section 4 is dedicated to results and discussion. Finally, we 
present the conclusion of our work in Section 5. 

II. RELATED WORK 
2.1 Pavement Edge Lines 
Pavement edge lines are used to indicate the edges of carriageways which have no curbs. They serve as a visual 
guidance for the drivers, indicating to them the limits up to which the driver can safely venture. They especially 
are useful during adverse weather and poor visibility where the paved shoulder is of a lesser structural strength 
than the main pavement, the edge lines are used to promote travel on the main pavement itself. Edge lines are in 
the form of a single continuous line placed about 150 mm from the edge. 
 

2.2 Global Positioning System (GPS) is a popular technology which was developed by American Department of 
Defense (DoD) for military use. Later on it was available for civilian use. It is utilized for wide range of 
applications such as location, direction, speed, timing, surveying, logistics, traffic management, security etc.GSM 
(Global System for Mobile Communications, originally Group Special Mobile), is a standard developed by the 
European Telecommunication Standard Institute (ETSI) to describe protocols for second generation digital 
mobile networks used by cellular phones. 
 

2.3 Smart Human Security Framework 
[3] Vivek Kumar Sehgal  et al.,(2015), proposed the smart human security framework using IoT, Cloud and Fog 
Computing. Providing a security framework incorporating pervasive and wearable computing, IoT, Cloud and fog 
computing to safeguard individuals and preclude any mishap [3]. 
 

2.4 Bat algorithm 
Zakaria Abd El Moiz Dahi et al.,( 2015) depicts an adaptation schema is the use of a mapping function to decode 
real-valued solutions into binary-valued ones. The Antenna Positioning Problem (APP) is an NP-hard binary 
optimization problem in cellular phone networks (2G, EDGE, GPRS, 3G, 3G +, LTE, 4G). The efficiency of the 
principal mapping functions is investigated through the proposition of five binary variants of one of the most 
recent metaheuristic called the Bat Algorithm (BA) [4].  The Bat Algorithm (BA), is one of the recently proposed 
metaheuristics [5]. It was inspired by the natural phenomenon of echolocation used by bats. The BA was 
originally designed to tackle optimization problems within continuous search space and it has shown 
encouraging performances. 
 

2.5 Internet of vehicles for smart and safe driving 
The idea is to utilize Internet of vehicle's dashboard camera (Smart-Eye) to enhance the control and accident 
prevention/monitoring services. The smart-Eye has capability to capture and share their real-time 
accident/traffic footage into text, audio and video forms to the related authorities such as nearest vehicles, police 
staff, hospital, family members and insurance company instantly along with the location. Hence, the Smart-Eye 
solutions can support automotive markets for smart and safe driving [6]. 
 

2.6 Internet of Intelligent Things 
 It focused on surveying current approaches for the Internet of all these intelligent things connected and 
communicating. It addresses artificial intelligence techniques employed to create such intelligence, and network 
solutions to exploit the benefits brought by this capability [7]. 
 

III. THE PROPOSED METHOD 
The objective of this method is to prevent the fatal accident by using bat algorithm which would easily predict 
the edge line. When the vehicle or the blind people are out of the edge line an alert signal will be indicated. The 
additional features such us sending the SMS to the registered mobile number along with the GPS location of the 
car, directing the blind people by providing information like distance to reach their destiny, traffic signal 
indication.    

1. Initialize the bat population xi and velocity vi. 
2. Define frequency fi 
3. Initialize pulse emission rate r and loudness A 
4. Repeat 
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5. Generate new solutions by adjusting frequency and updating velocity and location by eqs 2 to 4. 
6. If rand > ri then 
7. Select a solution among best solutions. 
8. Generate new local solution around selected best solution. 
9. End 
10. Generate new solution by flying randomly. 
11. If rand < Ai  and f(xi) < f(xn) then 
12. Accept the new solution 
13. Decrease Ai, increase ri by eqns 6 & 7. 
14. End  
15. Rank the bats and find the current best x. 
16. Until termination criteria is met. 
17. Post process results and visualization. 

 

In the proposed method, smart cities are constructed by placing the reflector in the edge line. The reflectors on 
the edge line always emit the IR signals. In the vehicle, a receiver is attached to receive the signal emitted by the 
reflector. In the walking stick of the blind people, a receiver is attached to receive the signal emitted by the 
reflector.  By using Bat’s algorithm, measure the distance between the edge line and the receiver.  If the vehicle 
crosses the edge line, the ESC (Electronic Stability Control) program inside the vehicle is used to control the 
speed of the vehicle.   
 

 The speed can be controlled in three ways. Let us consider Speed Controlled (SCi) 
 If SCi>= 120 km/h stop the vehicle 
 If SCi >= 60 km/h && <120 km/h  slow down the speed of the car with alert signal. 
 If SCi >= 20 km/h < 60 alert signal will be indicated. 

 

If the blind people cross the edge line an alert signal with vibrator is to be initialized.  In Addition to these, based 
the user request distance to reach the destiny and traffic signal information is also provided to the user with the 
help of Internet of Things. 

  
Fig.  1.1 Flow Diagram of Edge line detection algorithm 
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Fig 1.1 depicts the flow diagram of edge line detection using bat’s algorithm.  The receiver receives the IR signal 
from the IR transmitter which affixed in the reflector.  The application of this method is the vehicle driver and 
the blind people. If the crosses the white edge line in the road, an alert signal give to the user.  

 
IV. RESULTS AND DISCUSSION 

The Fig. 1.2 shows the block diagram Edge Line Detection Algorithm, if the blind person crossing the edge line, 
the person receives the alert vibration signal from the walking stick. In the walking stick, IR receiver receives the 
IR signal and vibrates the stick. If the car crosses the edge line, using bat algorithm calculate the distance from 
the car to the edge line vibrator is initialized. The vehicle speed is controlled in three ways. If Vehicle speed > 
60Kmph the vibrate steering of the vehicle and control the speed of the vehicle. If Vehicle speed >60 <120 kmph, 
turn on alarm and slow down the speed of the vehicle. If vehicle speed > 120kmph, stop the vehicle and send the 
Alert message to the registered mobile number. 
 

 
Fig. 1.2 Block Diagram of on Edge Line Detection Algorithm 

  

 
Fig 1.3 a) blind people crossing the edge line, b) Reflector with IR Transmitter c)car receives the IR Signal  d) 

Road at Night Mode
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In fig1.3 a) blind people crossing the edge line, in the walking stick the IR receiver is attached. In the reflector, IR 
transmitter is fixed. The IR receiver in the walking stick receives the signal. Using bat algorithm the distance is 
between the walking stick and the edge line is calculated. If the blind people cross the edge line, vibrator is 
initialized in the walking stick indicating the safety. Apart from this additional feature such as indicating the 
distance of the destination and traffic signal also informed based on the requirement of the blind people. b) 
Depicts the reflector with IR transmitter. c) Shows the car receives the IR Signal. d) Shows the road at Night 
mode. 

V. CONCLUSION AND FUTURE ENHANCEMENT 
 

The proposed method has come up with the system to reduce the risk and effect of accidents. The proposed 
system provided the better accident prevention system and also the most reliable accident detection method. 
 
The following future enhancement can be made into  
1. Solution for indentifying the drunken drivers. 
2. Solutions for emergency speed control of vehicles. 
3. Solution for rash driving by obstructing Spark-plug. 
4. Solution for wheel grip using gravity sensor. 
5. Voice based real time advice for drivers by their loved ones when they are over-drunk Or Rash-driving. 
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