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Abstract: This paper presents a design of an Intelligent - Low Cost Car Control System using

Bluetooth Technology; this design enables the end-user to control different functions so that it can

be controlled quickly and accurately using his own cellular phone as he/she connects it with the hand

free Bluetooth device. The functions can be freely selected and each can get its own mechanism based

on a microcontroller program. Up to nine separated functions can be controlled each with two

switching keys, these functions include starting the engine, windows controlling in both directions,

center lock, lights and alarm system, stereo system, and any other functions. The proposed system is

reliable, robust and adjustable through all its designed parts to insure the maximum comfortability of

the user. Protues and C language are used here to make the required simulation.

Key words: blue tooth, cellular phones, automobiles, transmitter, receiver, simulation, Protues, C-

language. 

INTRODUCTION

The industry of automobiles wireless controlling devices has evolved a lot in the last century. It developed

from being some sort of infrared- single function used only as supportive devices. And then it progressed in

parallel with the available technology until it reached a new level of revolution which is known as “The

Wireless Intelligent Car”. In addition to its massive advantages and capabilities, this new method of control

is still expensive. Also, more advanced setup implies more and more difficulties in application to high

controlling levels and more efforts in the maintenance field. Today’s available devices need specific

requirements for every design which limits the mass production, and they also contain an external control

device connected with other device inside the car attached to the system that if some sort of damage occurred

it needs to be replaced as a whole, and again more money is going to be paid. The idea here is to design a

system that is a simple, cheap, reliable and robust with minimum hardware requirements in which

compromisation between cost and capabilities is taken into consideration. The designed system is a Bluetooth

car Controlled Device, which is going to be able to compensate for nine basic functions (starting the engine,

windows controlling in both directions, center lock, lights and alarm system, and the stereo system). It transmit

its controlling signal via Bluetooth connection between any cellular phone with Bluetooth connectivity and its

Hand Free device(ear phone), a simple car controlling prototype is made to demonstrate some of the functions

stated earlier.  Currently, the wireless industry supports mainly mobile phone services. However, the computer

industry is currently very engrossed with ad hoc wireless networking. Bluetooth aims to merge the two

industries and their services into one common device. Wireless devices can now be interfaced to other voice

and data-capable mobile devices. Bluetooth is not a new technology; it is a new use of existing technologies.

Bluetooth is a Radio Frequency (RF) specification for short-range, point-to-point and point-to-multi-point voice

and data transfer. Bluetooth will enable users to connect to a wide range of computing and telecommunications

devices without the need for proprietary cables that often fall short in terms of ease-of-use. The technology

represents an opportunity for the industry to deliver wireless solutions that are ubiquitous across a broad range

of devices. The strength and direction of the underlying Bluetooth standard will ensure that all solutions meet

stringent expectations for ease-of-use and interoperability.
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Historical Review:

The name Bluetooth draws its inspiration from the (A.D. 940 to 985) named for Denmark’s first Christian

king Harald Bluetooth. History suggests that Harald's aggressive diplomatic policies led to the unification of

previously warring tribes of Denmark, Norway and Sweden. Like Harald, Bluetooth technology is about

communication - allowing different devices from cell phones to televisions, cars and even earpieces to

communicate and network with each other in one simple uninterrupted flow. The Bluetooth Logo is based on

the H and B runes from Harald's name. In early 1994, a team of researchers led by Sven Mattisson and Jaap

Haartsen in a vibrant college town called Lund, Sweden, were investigating the possibility of developing a

wireless connection between an ear-piece and phone. As development proceeded, with it came the realization

that the potential of such a technology far exceeded that of a mere cordless headset. Ericsson decided to further

research the technology and thus, almost by accident the Bluetooth concept was born. (Brooks, 1986) Ericsson

realized not only the myriad possibilities offered by such a technology but also the necessity for a standard

without associated licensing fees. One of the greatest challenges in creating and implementing such a

technology would be interoperability between different vendors. Bluetooth namesake is that of a Viking King

who united many of the Scandinavian countries peacefully. So his name seems very appropriate for the original

idea to link the two worlds of computers and phones. The Bluetooth Special Interest Group (SIG) was founded

in 1998. Composed of industry heavyweights as IBM, Ericsson, Nokia, Intel and Toshiba. Officially announced

in May of the same year, Bluetooth has since garnered much interest, acclaim and derision in equal measure.

The market for Bluetooth-enabled radios, phones, and infotainment and navigation systems for in-car use

is set to grow rapidly. Until recently, the only Bluetooth-capable products with any real presence in this sector

were the embedded phone systems fitted by car manufacturers to some of their luxury vehicles; some of these

communicated via Bluetooth with the driver's mobile phone, while others replaced early-generation DECT

phones with Bluetooth personal handsets for passengers' use. Now, however, a growing number of in-car

products featuring Bluetooth connectivity are available aftermarket, from both specialist system installers and

high street retailers.

Brad A. Myers, (2003), he focused on how mobile devices will interoperate with each other and with other

computerized devices in the users’ environment. This led up a number of interesting new research issues. For

example:

How can the user interface be most effectively spread across all the devices that are available to the user?

If there is a large screen nearby, there may be no need for all the information to be crammed into the tiny

screen of a PDA. When a PDA is near a PC, the PC’s keyboard will often be an easier way to enter text than

the PDA’s input methods, but on the other hand, the PDA’s stylus and touch screen may be a more convenient

input device for drawing or selecting options for the PC than using a mouse.

• Can communicating mobile devices enhance the effectiveness of meetings and classroom lectures? People

at their seat may be able to use their PDAs to interact with the content displayed on the wall without having

to physically take the keyboard and mouse away from the speaker. If there are multiple people in front of a

large shared display, then mobile devices may be used for private investigation of the public information

without disrupting the public displays. In classrooms, students may be able to answer questions using handhelds

with the results immediately graded and summarized on the public display.

• Can the user’s mobile device be used to provide an easy-to-use and familiar interface to all of the

complex appliances available to the user? If the user has a mobile device with a high-quality screen and a

good input method, why would a low-quality remote control is used for an appliance? His preliminary studies

suggest that users can operate a remote control on a PDA in one-half the time with one-half the errors as the

manufacturers’ original appliance interfaces.

Richard Hoptroff, (2004). Developing applications of the FlexiPanel module is simple enough that three

mini-projects can be detailed within this article. They all use a BASIC Stamp BS2p and the Board of

Education development board featured in Elektor in September 1999. Parallax Inc, who supplies the Basic

Stamp, also distributes the FlexiPanel module. The BASIC Stamp can be programmed using the BASIC

programming language from any PC computer using a serial cable. The same link is used to program the

control panel into the FlexiPanel module for each of the three mini-projects. The first example project is a

temperature logger. The second is a secure access control device. The last is a robot controller with route

tracking. He illustrated the four steps in the design process:

- Designing the electronic circuit -    Design of the user interface

- Programming the user interface into the FlexiPanel module

- Writing the BASIC program to interface between the circuit and the FlexiPanel module.

The block diagram of the whole system is shown in fig. 1. The system starts from a cellular phone

connected with a HandFree device via Bluetooth connection, each pressed key generate a sinusoidal signal with

specific frequency represents each key uniquely. At any time the user press any key; this signal appears as
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a “Beep” in the speaker of the HandFree. This signal can be coded into digital signal using the DTMF

modulator and fed to a microcontroller to process the sequence of pressed keys and take the decision of how

and which device is controlled. At the system start the Bluetooth connection, the user must enter a password

that start with * and end with #. In this system, the password is *123# and it can be changed easily in the

Microcontroller’s code.

The user has three trials to enter the correct password and an acoustic signal from the car’s horn inform

the user if the signal is right or wrong in the first three trials. And the horn is kept on if he reaches the third

trial with wrong password.  The selected functions is determine by the first pressed digit and the operation

manner (which based on each device) determined by the second digit which takes only two values (* or #),

otherwise the second pressed digit transfer the function to the new one. For example, if the user press number

2, the operating function is selected to be the center lock, now if the second pressed number is * then the

center lock will be open, or if it # the center lock will be closed. The followed pressed keys will operate the

same as  long  as it  * or #.  Otherwise,  the new key will transfer to other function (i.e. the front light if

it is 7). 

Fig. 1: System Block diagram

MATERIALS AND METHODS

In this work a microcontroller is considered as the main device (material) used to carry out the research.

Also the numerical technique is used here by making a simulation using Protues and micro-C languages as

a programming media. 

RESULTS AND DISCUSSIONS

The results represent the simulations represent the execution of the required automobiles functions.  The

digits are entered in HEXA-Decimal. 

For  security mode as discussed in previous, so applying the true password (*123#), the LED turn ON

three times on pin 40 (RB7/PGD) as shown in fig. 2.

If  exceed trying to enter the system more than three times, the horn (PIN 40) will turn on his acoustic

signal, the  combination can be used to make a reset by zeroing the voltage at pin  MCLR,  and then can turn

it off by applying 0 button.

After the system is supplied by a corre2ct password, many functions in automobile can be performed such as:

1) Switching the car on, when pressing  1 button, the starter motor and ignition coil turn on according

to switch wires, see  fig. 3.
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Fig. 2: Horn function

Fig. 3:  Switch Circuit

The Engine RPM Sensor is attached between the engine and the electronic control unit (ECU) to measure

the engine RPM and send a signal to ECM to stop the turning of starter motor, a (555 Timer) is added to

protect the starter motor if the Engine RPM Sensor does not achieve his purpose, and then can determine limit

time to operate the starter motor. When pressing  1 button, the LED Which incorporate with microcontroller

on PIN 23 become on, and the MOTOR on PIN 33 revolves until the engine RPM sensor send a signal to

ECU to stop the starter motor, we see the function as shown in fig. 4.

2) Control the center lock when by pressing 2* buttons, the LED on PIN 34 turn on, as follow in fig. 5.

3) Turn the stereo system ON and OFF by pressing 3* or 3#, the LED which incorporates with a

microcontroller in pin 35 becomes ON as shown in fig. 6.

4) Open or close the front and rear windows as follow:

1. By pressing 4* button, the front windows opening. The signal that sent from microcontroller still for

6 seconds according to counter loop in PIC code, this can be stopped the opening of windows by pressing

another *. See fig. 7.
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Fig. 4:  Starting Motor

Fig. 5:  Center Lock (PIN 34)

2. By pressing 4# buttons, the front windows closing. See fig. 8. The application for this function on

simulation program by turn on the LED on pin 36.

3. By pressing 6* the rear windows closes and 6#, the rear windows opening, see this function in fig. 9

and 10. See pin 38 and pin 39.

5) Open the rear box, by pressing (Floreano and Mondada) button only, in which the LED with pin 29

turn on for short time. See fig.11. 
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Fig. 6:  Stereo System (PIN35)

Fig. 7:  Front Windows' opening (PIN 37)
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Fig. 8:  Front Windows' closing (PIN 36)

Fig. 9:  Rear Windows' opening (PIN 39)
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Fig. 10:  Rear Windows' closing (PIN 38)

Fig. 11:  Rear Box cover (PIN 27)

6) Turn the front light ON and OFF, see fig.12, in that the LED which incorporate with pin 28. This

function can be done by pressing [8*] and [8#] consequently.
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Fig. 12: Front Light (PIN 28)

Many functions can be performed  in one time, such as applying center lock function, stereo system, front

light and moon roof window, see  fig. 13.

Fig. 13:  Multi-functions 
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Conclusion:

In this work an identification of an intelligent-low cost cellular control system applied on automobile using

Bluetooth utility is discussed.

The system uses a unique made of Bluetooth connection by getting benefit of the built Bluetooth

transmitter- receiver in both the cellular phone and handFree , each pressed key generate a sinusoidal signal

with specific frequency represents each key uniquely according to international standard frequency for each

key.

In this work  a PIC microcontroller is used, the code is written in C language because it has many useful

aspect such as affordability to change, feasible in dealing with PIC microcontroller, easy to use and learn.

The steps taken to test the system and evaluate its performance are described. The resulting prototype

successfully meets our requirements. Ultimately, the prototype general purposes ensure its expected benefits.

While this system represents an acceptable proof of concept, there are certainly aspects which could be

elaborated in the next.

The system has the following advantages:

•Low-cost mobile control system using a unique mode of Bluetooth transmitting technique using the tone

of each pressed key. It is also cheap compared to similar available systems with high functionality. 

•Multi-Functions applied on automobile that it can be controls more than nine functions

•Ability to use a wide distance reaches to 100 meter

•It is used an invasive technique in the whole world.

•It contains a security code to initialize the system and an alarm signal generated if a wrong password

entered three successive times, in other word, it is a protectable system.

•It is contains discrete codes identified to the microcontroller to control a considerable number of functions

in deferent manners.

•It is adjustable through all of its processing software stages to suite each function and insure the user

comfort.

•It is an idea to eliminate center lock-pod from daily hand accessories; consequently, it is achieve user

comfortability.

•Easy to implementation.

•Easy to use, feasible system, new notion and seldom.
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