
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 12, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 700 

Intelligent Vehicle System: A Review 
Anagha Vaidya

1
 Mahesh T. Kolte

2 

1
Student of M.E 

2
Professor

 

1,2
Department of Electronics & Tele-Communication Engineering

 

1,2
MITCOE, Pune

Abstract— This paper gives the review of the intelligent 

vehicle system based on arm cortex for safety and comfort 

of driver.  The ARM is the core controller in the intelligent 

vehicle system. The android smartphone comes with many 

orientation sensors and communication technology which 

can be used for smart vehicle. The android smartphone is 

combined with vehicle to make it a smart vehicle. The 

android smartphone is used for the prevention of automobile 

theft and safety of the person inside the vehicle. The  voice 

driven  principle  is used  in intelligent  vehicle system to 

increase  the  comfort  level of the  driver  and  to improve  

the person  interaction with machine.  This paper also 

focuses on the primary automotive sensors used today in 

vehicle system such as CNG sensor, temperature sensor etc. 
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I. INTRODUCTION 

The car of today leaves perception solely to the driver. 

Nowadays the development of technology has allowed the 

concept of an intelligent car to emerge at a revolutionary 

scale. Noteworthy 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 comes 

with features such as high performance, low cost and low 

power consumption.  So the arm microprocessor is used in 

the control system for smart vehicle. The ARM Cortex 

offers system enhanced debug features and a higher level of 

support block integration. ARM-based embedded system 

has good performance and portability; hence, it has been 

widely used in various industries. 

The speech recognition is most natural, intuitive 

and consistent and nowadays it is becoming the key 

technology of human-computer interface. It has been widely 

used in information processing, education, business 

applications, consumer electronics etc. Applying speech 

recognition technology to the car makes car more intelligent, 

and more humanistic. Voice controlled car is one of the 

typical application of speech recognition technology. A 

major advantage with voice control for in-vehicle 

information systems is that using voice control enables the 

driver to keep his hands on the steering wheel and the eyes 

on the road to a greater extent. This could be a way to 

enhance driving safety on the condition that the 

communication between the driver and the system works 

well. The speech interface should provide the driver an easy 

way to communicate his message to the information system. 

The interface also has to provide the driver with 

comprehensible output [1]. 

Today’s global trend is integration of mobile 

devices with every aspect of daily activities. Smart phones 

are equipped with powerful microprocessors, different 

sensors and communication technologies. Mobile devices 

provide a platform to perform many diverse functionality. 

The mobile devices offer human machine interface that 

plays vital role that can be integrated in multiple ways by 

several variety of products. Using mobile devices for 

functional integration automobile is the last frontier. 

Nowadays, vehicles are sold with many features that cannot 

be upgraded or personalized. Vehicles can make integration 

with mobile devices so that it can customize and upgrade 

features according the user needs. The studies have 

successfully integrated Android operative system into the 

vehicle operation with many enhanced functions. The most 

important functional things that are explored are driver’s 

alertness monitoring, electronic control unit monitoring and 

battery state management etc. The vehicles are connected to 

a server to promote vehicle sharing and the android based 

system is proposed in this vehicles.  These are few steps but 

there are many try to include primary functions of an 

automobile into mobile devices [2]. 

Sensors are defined as devices that convert physical 

quantities into electrical signals that provides input for 

control system. The differentiation between the terms, 

“sensors” and “transducers” is not given in engineering 

literature. The de- vices should be called as sensors or 

transducer depends on the field of application in which they 

are used. But in automotive field, these devices are more 

commonly referred to as sensors. Sensors are the most 

important components of automotive electronic control 

systems. Automotive sensors must satisfy some features 

such accuracy, robustness, interchange ability, and low cost. 

II. BACKGROUND 

A. Speech Recognition: 

The speech user interface is use to make communication 

between human and machine similar to the communication 

between humans.  Speech is used as output or input or both 

in speech user interface. This technology is known as speech 

recognition. The speech recognition allow machines to 

identify human speech out of an environment with a variety 

of  sounds  and  use  it  as  input  to  control  a  system.  

When human  speech  is  used  as  input  to  a  computer the  

spoken remark, which is built up by sound waves, is 

captured by a microphone which generates electrical 

impulses. The hearing signal is converted into a digital 

signal by the sound card and then the speech recognition 

engine converts the signal into characters and then into 

words. Finally the text input is processed by a speech aware 

application. 

1) Two Types of Speech Recognition: 

a) Continuous Recognition Systems:   

Enables the user to speak to the system in an everyday 

manner without being constrained to use predefined 

commands. The systems tend to be error prone due to the 
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complexity in under- standing phonology, grammar and 

semantics found in natural language. This type of 

recognition is expensive to develop and primarily found in 

medical and defense systems and in up-to-date dictation 

systems. 

b) Discrete Recognition Systems:   

It has a predetermined lexical database with all the 

necessary commands. These commands are directly mapped 

to predefined actions in the system, thus the system only 

identifies the phonology in the speakers utterance not using 

any interpretation of the grammatical or syntactical 

structure. 

A discrete recognition system identifies utterances 

without interpreting them as a continuous system does. The 

recognition rate is usually high in discrete systems. When 

speaking to a discrete system a pause is required between 

utterances. However there are discrete recognition systems 

using the word spotting technique which enables the user to 

utter an entire phrase which gives an illusion of the system 

understanding continuous speech. The phrase is filtered for 

commands and sorts out the rest of the utterance. The 

technique is also called parsing and  allows the  interaction 

with the system to mimic the interaction between humans. 

2) Speaker Dependent and Independent System:  

Automatic speech recognition systems can also be divided 

into parts i.e speaker dependent and speaker independent 

systems. Systems coming in the first category have to be 

trained before they reach their top level of recognition. The 

predefined text is present which user read and the system 

optimizes the recognition to the user’s voice and speech 

pattern. The accuracy in recognition is generally greater in a 

speaker dependent system than in an independent system 

but it can’t be used by multiple users. Speaker independent 

systems can be used by multiple users and don’t have to be 

adapted to a certain speaker. 

B. Smartphone Application: 

A unique opportunity is offered by mobile devices for 

alliance with daily life functions on a allied platform. The 

mobile devices have not made much subversive impact on 

interfacing with automobile in-spite of market penetration. 

This deficiency is due to the less number of hardware and 

software platforms and difficulties that are present in 

different mobile systems. A unifying platform is needed to 

solve these issues. This platform must have wireless internet 

connectivity, user interface and interaction with the 

automobile. An Android smartphone and interface 

hardwarere is required for this innovative paradigm for 

automobiles, where the phone serves as the input device to 

vehicle for primary and secondary functions and the 

hardware can be added to an available dashboard controller. 

The hardware is needed to be based on a  real- time  

microcontroller board  so  that  it  can  be  given  as  the 

bond between the connected world and mobile systems in an 

automobile [3]. 

C. Automotive Sensors: 

In production of sensors, the main focus is on automotive 

sensors. In recent years, 21 new types of automotive sensors 

and 25 new features are available in automotive sensors. In 

addition, there are 14 new automotive system applications 

for sensors are available. In total, therefore, 60 new 

developments are available related to automotive sensors.  

There are six types of sensors based on rotational motion, 

four types of sensors for pressure, five types of sensors for 

position, and three types of sensors for temperature. In 

addition, there is also two types of sensors for mass air flow, 

five types of sensors for exhaust gas oxygen, one type of 

sensor for engine knock, four types of sensor for linear 

acceleration, four types of sensors for angular-rate, four 

types of sensors for comfort and convenience, two types of 

sensors for near- distance obstacle detection, four types of 

sensors for far- distance obstacle detection, and ten types of 

emerging sensors are available. 

III. LITERATURE SURVEY 

This section focuses on some of the existing intelligent 

vehicle systems based on smartphone and different sensors. 

Chunru Xiong et al. [4] designed a smart vehicle control 

system using voice control and LCD display which makes 

the car more user friendly and increase human machine 

interaction. The vehicle control system also uses a high- 

precision ultrasonic obstacle avoidance module for safety of 

vehicle system. The LPC2138ARM embedded micro- 

controller and real-time operating system is used for smart 

car control system. This system can be used in mobile robot, 

in intelligent toys, and other areas. 

Parichart Leechar et al. [5] designed a voice 

recognition system to operate a radio controlled car.  The 

correctness of voice recognition depends on the similarity of 

the voice commands and the environment in which testing is 

done. If the environment is quiet then the accuracy is high. 

The result also shows that the accuracy of quiet environment 

is high than the noisy environment. 

Urbina Coronado et al. [6] focuses on the design of 

the android based platform to command and observe the 

external hardware system. The interfacing of automobile 

with driving functions is also specified. The communication 

of the android device with electric board can be done using 

an USB. This can be done in many ways due to the 

multicore capabilities of microprocessor. 

Ai  Lin  Gao  et  al.  [7]  focuses  on  the  design  of  

the intelligent vehicle system based on SPCE061A single 

chip. The hardware design includes SPCE061A as main 

controller and use transistors to make H-bridge driver 

control circuit board to control the motion of the car. The 

results shows that the car can be controlled by the voice 

commands such as moving left, moving right, moving 

forward, moving backward and stop. 

William J. Fleming et al. [8] focuses on the 

different area of automotive sensors. There are three main 

areas of automotive systems application for sensors i.e. 

powertrain, chassis, and body. The powertrain area of 

sensors is 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 system for sensors is handled by 

factors such as safety, comfort and convenience. The body 

systems need for sensors include improved airbags, side 

crash protection etc. 
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IV. CONCLUSION 

In this paper, we have discussed the different factors 

included in the intelligent vehicle system. The various kind 

of voice recognition system i.e. speaker dependent and 

speaker independent are reviewed. The voice recognition 

system gives more accuracy in quiet environment as 

compare to noisy. Some innovative applications are shown 

using smartphone which makes increase the comfort level of 

driver and safety of car. New types of automotive sensors 

and current-production automotive sensor technologies are 

studied. Also the new features available in automotive 

sensors that measure comfort and convenience are 

presented. 
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