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Abstract: This project considers the operational impact of Autonomous Vehicles by creating a corridor using the latest network 
available. The behaviour of these vehicles entering the corridor is monitored at the macroscopic level by modifying the data 
which can be extracted from the vehicle. This data is made to learn using machine learning called the Time Series Neural 
Network and the data is used as a parameter to make the vehicles Autonomous. The project resolves the location, develops and 
demonstrates the collision avoidance of the vehicles using Artificial Intelligence. Autonomous means the vehicles will be able to 
learn to act accordingly without human intervention. 
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I. INTRODUCTION 
Many modern cars are already capable of some level of autonomous operation, and self-driving prototypes have been tested on 
public roads in Europe, Japan, and the United States. These technologies have appeared on the market quickly, and their use is 
projected to accelerate in the future.[1] Autonomous driving promises a slew of advantages, including increased safety, less traffic, 
and less stress for passengers. 
With advancements in technology, safety is also a concern where there is a lot of importance given to the safety of autonomous cars 
present on the roads.[6] With a great deal of advancement in technology, reliable, advanced communication, and verified 
interactions have to be designed. Four cases can be discussed in relation to this [4]: vehicles to the road-side infrastructure (V2I), 
communications of vehicles to other vehicles (V2V), vehicles to pedestrians (V2P),[5] and vehicles to the cellular network (V2N 
Together, these use cases are known as vehicles to everything (V2X). 
This paper explains the methodologies which are diverged from the conventional method and position is determined using 
acceleration data extracted from the on-board device itself. The paper is mainly divided into 3 parts namely Android Studio, GSM 
Module and LabVIEW and MATLAB. The android studio part of the project is to develop an application that extracts the position 
details of the device. This basically acts as the transmitting end. It is basically a transmitting end. GSM module is used to receive the 
information sent from the android Application. LABVIEW is used to extract the data from the GSM module, automate the process. 
and to store the data or information in an excel file. Finally, the Matlab is used to train the data using a Neural Network and to get 
the desired results. 
 

II. METHODOLOGY 
Since the paper is about the Autonomous corridor which is relating to the movement of vehicles which will be in a particular 
direction with its own velocity and acceleration, there was a need to extract the acceleration of the particular vehicle. 

A. Android Application 
For the demonstration purpose an android phone was chosen instead of a vehicle. Here the android phone will act as a vehicle which 
will be subjected to being moved for the demonstration purpose. Every mobile phone will have MSME (Micro Electro- Mechanical 
system) based motion sensors. One of the sensors is the Accelerometer Sensor. So, there was a need for developing an android 
application which will be able to extract the values from the accelerometer sensor. 

B. Accelerometer 
An accelerometer is a type of electronic motion sensor which monitors the acceleration forces acting on an object to determine its 
position in space and track its movement. Acceleration, is a vector quantity, which is the rate of change of object's velocity. Here 
velocity is the displacement of the object divided by the change in time. 
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An accelerometer's basic working principle is comparable to a dumped mass on a spring. When this device senses acceleration, the 
mass is displaced until the spring can easily move the mass at the same rate as the acceleration it sensed. The displacement value is 
then used to calculate the acceleration. 

Fig. 1 Block diagram of Android Application 
 
The accelerometer in the android phone will give the acceleration values in the 3-coordinate system that is X, Y, and Z axis. 
By writing a program, the information or the values of the accelerometer sensor is extracted and stored and displayed. 
After extracting the acceleration values from the sensor, a thread is created in a handler to take the values of the accelerometer within 
a time window of 100 milliseconds. A list of size 10 is created. At every 100 milliseconds the values of the X, Y and Z coordinates 
at that instant is extracted and stored it in the list respectively. An integrator function is introduced and the values in the list will be 
integrated individually for X, Y and Z axis. The integrated values of X, Y and Z coordinates will be sent as an SMS to the GSM 
module and this process continues for every 1 second. 

The Integrator function used here is the trapezoidal integration rule. The formula for this integration is given as: 

ℎ = (ܾ−ܽ), where h = segment height, n = step size 
ܰ 

 

Fig. 2 Trapezoidal Integration Graph. 
 

Therefore, the value of integral is given by:  
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By Integrating, the acceleration value of X, Y and Z axis is converted to velocity and this velocity is sent as SMS to a SIM800A 
GSM module. 

Fig. 3 Android Application 

C. LabVIEW 
The GSM module interacts with the computer using the RS 232 Port through AT commands. The incoming messages from the 
android application will be read using LabVIEW [8] in which a dedicated application is created for automated reading and storing of 
data. 

Fig. 4 LabVIEW Front Panel 
 

The strategy of application built is that there will be multiple messages that will be sent and read by the application. Hence the 
messages need to be filtered for the use of the project. Messages sent will have a particular format to them and this is taken as an 
advantage. The program will first check the format which will already be defined and only if the format is matched will the data be 
accessed and processed, else the message will be deleted. The messages sent from the Android application will have the format of 
“X: , Y: , Z: ”. Only if the message contains this format will the program read the contents and store the data. All the three 
conditions must be satisfied in order for the program to read it. Once the values are read, they will be displayed in the dialogue box 
individually as X, Y and Z. Once this is done, the data will be stored in a predefined path location in the format of an excel file. 
The program can simultaneously process data from multiple devices and create different files under the name of the respective 
mobile number from which the data is being sent. The data will be updated as when the newer coordinates are sent. The program is 
designed in such a way that the first message is always read and deleted after storing the data so as to differentiate data from 
different devices. 
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D. Matlab 

 

Fig. 5 Velocity Coordinates 

As mentioned earlier in the report, the velocity of the device is obtained from the android application in the form of X, Y and Z 
coordinates. These coordinates are integrated again to get the position coordinates. 
The saved file containing the data will be imported into matlab for further processing. The data stored as a worksheet will have rows 
and columns to which we have to align a time reference. The data in each coordinate will be imported individually and given the time 
reference. This means that the number of rows are aligned with columns along with the time step of the arriving message which is 
done with the “Time= [0:1: size(X)-1].*10” command. 

A simulink model[9] is then used to integrate the data to obtain the position values. A 3-dimensional plot is used to plot the 
movement of the device. 

III. RESULTS 
 

Fig. 6 X,Y,Z Position Coordinates 
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Fig. 7 Position Plot 
 

IV. FUTURE SCOPE 
Once the position coordinates are obtained from Simulink, the data is used as reference. A training data set should be created in 
accordance with the reference data set and values are forced as a reaction to a particular anomaly. This way the neural network is 
trained to handle situations by recreating possible situations. The position coordinates which are obtained from the Simulink are 
given as an input to the Time Series Clustering model.[7] 
Time series clustering model is chosen here because the change in the system happens with respect to time. This way we can keep 
the number of inputs to the minimum. Once the data is trained, the model must predict the next course of action so as to avoid the 
obstacle. 

V. CONCLUSIONS 
The connected and automated vehicle (CAV) is a game-changing technology that has the potential to drastically alter our daily lives. 
Benefits could include fewer emergency room visits, lower automobile insurance costs, and smaller traffic enforcement 
departments. Ride-sharing with self-driving vehicles may have a higher impact on available properties in densely crowded locations. 
Experts in machine learning, technology, and the automotive industry have declared plans for autonomous vehicles to be deployed 
over the next five years.[3] This is no longer a “if” question, but rather a “when” question. As the area explores new methods to 
connect cities, autonomous vehicle technology must be a significant component in any transportation plan. 

VI. ACKNOWLEDGMENT 
As a part of this research, we would like to extend our gratitude to our guide A N VISWANATHA RAO, Scientist ‘G’, Technical 
Director, Instrumentation and Control Engineering, Gas Turbine Research Establishment (GTRE), Defence Research Development 
Organization (DRDO), who gave us an opportunity to carry out this research in the prestigious institute. His unyielding support 
throughout the course of the research guided us to reach this height. We would like to extend gratitude to Dr T N SATISH, Scientist 
‘G’, Group Director, ICG, GTRE, DRDO, for his motivation throughout. We would also like to thank Mr. VIKAS RAMA RAO, 
Scientist ‘E’ GTRE, DRDO and Mr. SANTOSH MUTHE, Scientist ‘D’, GTRE, DRDO for their guidance in undertaking the 
research. It was an immense pleasure to have learnt under their guidance. 

REFERENCES 
[1] Corridor for autonomous and connected vehicles, MassTransit, Mischa Wanek-Libman 
[2] The Detroit Bureau, The voice of automotive world, Paul A. Eisenstein. 
[3] Autonomous vehicle corridor, MADRONA Venture Group. 
[4] The future of autonomous vehicles – Road Traffic Technology 
[5] Automated and Autonomous Driving, Regulation under uncertainty, Corporate Partnership Board, International Transport Forum. 
[6] The future of autonomous vehicles - By J.P Casey 
[7] Time Series Prediction and Neural Networks R. J. FRANK, N. DAVEY and S. P. HUNT Department of Computer Science, University of Hertfordshire, 

Hatfield, UK; 
[8] National Instruments LabVIEW. [Online]. Available: https://www.ni.com/getting-started/labview-basics/ 
[9] Matlab; Neural Networks. [Online]. Available: https://in.mathworks.com/discovery/neural-network.html#neural-networks-with-matlab 



 


