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Abstract:

This paper gives the design and implementation of the intelligent vehicle system using ARM cortex M4 as core
controller for the purpose of safe and comfortable driving. Since ARM cortex M4 comes with many different
features such as high efficiency, low cost and low power consumption. The system uses the speech recognition
principle to improve the interaction between the human and machine. The system gives experimental results for five
voice commands that are forward, backward, left, right and stop. The highly accurate ultrasonic sensor is used to
detect the objects around the car. The system uses the CNG sensor which is highly sensitive to natural gas to detect
the leakage of CNG from CNG kit, which is mostly used in vehicle nowadays.
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1. INTRODUCTION

The fast life of today makes us to arrive at our destination as soon as possible. So with this changing
lifestyle the safety and comfort of vehicle is becoming an important factor. In the recent years, there has
been tremendous increase in the development of technology that has allowed the concept of a intelligent
vehicle system to emerge at an revolutionary scale. The support and effort in research from leading car
developers shows that this concept has industrial support and can be expected to take a place in the future
car. The terms smart car and intelligent vehicle are rather broad and can contain anything that has to do
with making the car aware of and reacting to the environment. The ARM cortex based embedded system
has many different features such as high performance, architectural simplicity, cost sensitive and ultra low
power consumption. So the ARM microprocessor is used in the control system for intelligent vehicle
system. The ARM Cortex offers intensify debug attributes and a superior level of support block
unification. The embedded system based on ARM has good performance and portability. Hence, it has
been widely used in various industries nowadays To establish the communication between individuals and
machine the highly popular medium is speech. Due to the popularity of speech recognition system, speaker
recognition has achieved lot of importance in various fields such information processing, education,
business applications, consumer electronics etc. Applying speech recognition technology to the car can
makes car more intelligent and more users friendly. Voice controlled car is one of the typical application
of speech recognition technology which is mostly used. By using the voice controlled system the driver
can keep his hand on the steering wheel and eyes on road to avoid any accidents. This could be a way to
enhance driving safety on the condition that the communication between the driver and the system works
well. Compressed natural gas (CNG) is used as a clean alternative fuel with many different advantage in
resource, environment protection, economy and social security. CNG (Compressed Natural Gas) is a new
ideal replaceable energy for vehicles. CNG has the advantage of low cost, high benefit, pollution-free and
simple operation, it attracts more and more attentions from each parts of the society because of increasing
serious environment questions. Recently, the natural gas automobiles are becoming more and more
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popular. To avoid this a CNG sensor can be used. Similarly, the ultrasonic sensor is used to avoid obstacle
and to avoid accident.

2. PROBLEM STATEMENT

Chunru Xiong et al. [1] designed a intelligent vehicle control system using voice-driven principle and
LCD display which makes the car more user friendly and increase machine human interaction. The
vehicle control system also uses a ultrasonic obstacle avoidance module with high accuracy for safety. The
LPC2138ARM embedded microcontroller and real-time operating system is used for intelligent car control
system. This system can be used in mobile robot, in intelligent toys, and other areas. William J. Fleming
et al.focuses on the different area of automotive sensors. There are three main areas of automotive systems
application for sensors i.e. power train, chassis, and body.
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Fig.1.Block diagram

The power train areas of sensors are handled by some rules such as low leakage, advanced fuel economy
etc. The alternative power sources should be available. The chassis system need for sensors are handled by
factors such as safety, less weight, multiple compatibility etc and rules such as collision avoidance and tire
pressure. The body systems for sensors are handled by factors such as safety, comfort and convenience.
The body system need. The speech interface should end for sensors include improved airbags, side crash
protection etc. Parichart Leechar designed a voice recognition system using radio controlled car. The
similarity of the voice commands and the environment in which testing is done are important to test the
correctness of voice recognition system. If the environment is noisy then the accuracy is low. The result
also shows that the accuracy of noisy environment is low than the quiet environment and office room.

3. SYSTEM DESIGN

This section introduces the approach of creating a system of an intelligent car controlled by using
voice commands and different sensors. The proposed system consists of an ARM cortex M4 controller
which is use as core controller. Fuzzy control method have be chosen because it is difficult to gain
accurate mathematical model and require high dynamic performance characteristics. Fuzzy control
algorithm does not need accurate mathematical model of the system. Based on a certain experience and
experiment and it can get to good control result such as a short response time, small overshoot and good
robust performance. two-dimensional fuzzy controller is chosen as the fuzzy controller of intelligent
vehicle. Two input variables e and o , respectively represents lateral error and orientation error of vehicle
location and the road center. These errors are given from the sensor located in the front of vehicle. Output
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variable is this intelligent vehicle’s front wheel steering angle B , which can be changed with control duty
cycle of PWM output wave. Inference module is to finish fuzzy inference based on the input and rule base,
then solve fuzzy relation equations, in order to obtain the volume of fuzzy control completion. Clear
interface is to transfer the output fuzzy control parameters into precision ones, in order to get use of the
controlled object. Fuzzy control rules usually be gained from computer programme.
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Fg.2. Flow Chart Of Voice Identification

The system consists of an CNG sensor use to detect leakage of compressed natural gas from the CNG Kit.
The buzzer is use for indication of leakage of gas. The ultrasonic sensor is placed in front of vehicle to
detect the objects. The speech recognition is for identification and execution of the voice command. The
DC motors are used as actuators to demonstrate the voice commands. The speech recognition is divided
into two phases i.e training and identification phase. The traning phase include the training of the system
with some basic voice commands which include forward, backward, right left and stop. The identification
phase include the identification of voice command depend on certain criteria and parameters.

4. STEERING CONTROL SYSTEM

Choose the domain of the input and output variables according to the data collected from camera.
Theoretically, location error echanges in the scale of [ ] —oo+o , , and [ °° —+,90 90 ] for o and B . But
actually when the values of e and a are too big, intelligent vehicle will get far away from the guide line,
and it is hard to detect information and can not correct the deviation error automatically. So in actual these
basic domain is limited. For the actual situation here, the coordinates of the real world can be determined
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with pixel dot. So location error e(blackline_tempp) can be represents error of pixel dot. That is the error,
which is between the pixel dot of black center line and the center line position of image, its basic domain
is [-16, +16] and unit is pixel. Basic domain of 3 is [ °® —,45 45 ]. Set e as negative when path centerline
is to the left side of longitudinal line of bodywork, and as positive to the right. For a integer domain N,
these linguistic variables can be represented with different ways, such as the method of table, formula or
graphics and so on. If the Gaussian subjection function is chosen to transform fuzzy linguistic variables
value of input and output.

5. RESULT ANALYSIS

The speech recognition is divided into two phases i.e training and identification phase. The traning
phase include the training of the system with some basic voice commands which include forward,
backward, right left and stop. The identification phase include the identification of voice command depend
on certain criteria and parameters. There are many sensors available to detect a specific gas like methane,
LPG etc. The most simple and cost effective sensors useful for sensing gases in the air is of MQ series.
The gas sensor is use to detect the presence of gas as well as concentration of gas in air. The module can
detect LPG, CNG in the air depending on the sensor used in the system. Interfacing to the odd pin
spacing of the sensor is simplified and also provides interface through header pins.

Fig.3. Exprimental setup

The digital output is use to detect the presence of gas and analog output gives the concentration of gas in
the air. The digital output gets triggered beyond the maximum gas concentration range set by the
potentiometer. The presence of gas is indicated by led and buzzer present in a system. The digital output is
interfaced to ARM cortex to detect the presence of the gas. The analog output is given to an ADC of a
ARM cortex to detect the concentration of the gas in the air. The CNG sensor has a 4 pin interface i.e 5V,
Gnd, Dout and Aout. The input 5V power is given to the 5V and the Gnd pin. The digital output of the
module is given to the third pin i.e Dout. The analog output of the module is given to the fourth pin i.e
Aout. The ultrasonic sensor range from 3 cm to 400 cm and the ranging accuracy is upto 3 mm. The
sensor include transmitter, receiver and control circuit. The sensors sends eight 40 kHz signals and detect
whether there is pulse back signal. If there is pulse back signal then the time from sending signal to
returning is counted. The distance between car and object is given by D = ct/2.
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CONCLUSION

The intelligent vehicle system uses voice control system which make car more user friendly and
improves the human and machine interaction. The voice recognition correctness depends on the similarity
of voice commands and on the environment in which testing is done. The accuracy of voice recognition is
good in quiet room as compare to noisy room. The ultrasonic sensor is used to detect the obstacle and
make the driving safe. The CNG sensor is also given to detect the leakage of compressed natural gas.

REFERENCES
[1] Chunru Xiong, Jufang Hu, “Design of the Smart Vehicle Control System based on ARM and C/OS-

II”, International Conference on ComputerScience and Electronics Engineering (ICCSEE), vol.2, pp.443 -
445, March. 2012.

[2] Ling-jie MENG, Zhen-zhen WANG, “Design and Implementation of Wireless Voice Controlled
Intelligent Obstacle-Avoiding Toy Car System”, International Conference on Electronics,
Communications and Control (ICECC), pp.1982 - 1984, Sept.2011.

[3] William J. Fleming, “New Automotive SensorsA Review”,IEEE Sensors Journal,vol.8, no.1,pp.1900 -
1921, Nov. 2008.

[4] Parichart Leechor, Chomtip Pornpanomchai, Phichate Sukklay, “Operation of a Radio-Controlled Car
by Voice Commands”, 2nd International Conference on Mechanical and Electronics Engineering
(ICMEE) , vol.1, pp.14-17, Aug. 2010.

[5] Ai Lin Gao, Yan Xiang Wu, “A Design of Voice Control Car Base on SPCE061A Single Chip”,IEEE
Workshop on Electronics, Computer andApplications, pp.214 - 217, May. 2014.

[6] Stewart A. Birrell, Mark Fowkes, Paul A. Jennings, Effect of Using an In-Vehicle Smart Driving Aid
on Real-World Driver Performance”, IEEE Transaction On Intelligent Transportation System, vol. 15, no.
4, Aug. 2014.

[7] BAVYA, MOHANAMURALIL “Next Generation Auto Theft Prevention And Tracking System For
Land Vehicles”, International Conference onlnformation Communication and Embedded Systems
(ICICES), pp.1-5, Feb-2014.

[8] Joe Ziomek, Len Tedesco, Tom Coughlin, “My Car, My Way: Why Not? I Paid for It!”, IEEE
Consumer Electronics Magazine, vol.2, n0.3, pp.2162-2248, July. 2013.

[9] Hao Chen, Yali Yang, Lihua Chen, “Prospect of CNG vehicle development in Shanghai, China”, 4th
International Conference on Bioinformatics and Biomedical Engineering (iCBBE), pp.1-4, June 2010.

[10] Akhil Samnotra, Dr. Mahesh Kolte, “Collision Avoider Using Lane Departure Warning”, 4th
International Journal of Scientific and ResearchPublications, vol. 4, pp.1-4, February 2014.

[11] Anagha Vaidya, Dr. Mahesh Kolte,“Intelligent Vehicle system: A Review”, 4th International Journal
for Scientific Research Development , vol. 2, pp.700-702, March 2015.

497 ©2016 Maremalla Viswanath et.al| http://www.irjaet.com



