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ABSTRACT: High technology systems are integrated in many aspects of industry today. Our Virtual Intelligent Vehicle (vive) combines 

an autonomic decision system and a remote control system. It contains a remote controlled defense system that allows the operator to 

control the system and make decisions from a distance. In VIVE a mobile phone (GSM Technology) is used to start the car and allow it to 

autonomously drive itself. In VIVE maximum level of automation is provided and that is achieved through the implementation of a 

friendly human-computer interface. A DTMF decoder is interfaced with the microcontroller and a phone is connected to the decoder. 

When we make a call to phone which is connected to VIVE, the tone is sent to the decoder which decodes and sends a signal to the digital 

controller and the vehicle will started. 

Keywords: Autonomic Decision system, DTMF, GSM Technology, Remote control system  

 

1. INTRODUCTION 

1.1 VIVE KEY CAPABILITIES 

1. Smart navigation through DTMF (dual tone multi frequency) technology. 

2. Surveillance control from any place through IP camera. 

3. Secure transportation facility with auto-shutter mechanism with Aadhar card verification. 

4. Smart braking system via PIR sensor. 

5. Smart parking via SWITCH sensor. 

6. Automatic light control by using LDR (Light dependent resistor) sensor. 
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7. Camera rotation system for 360 degree surveillance. 

8. Cabin arrangement. 

9. Driverless vehicle i.e. no need for assistance from a human. 

The purpose for the fabrication of the VIVE is to create a vehicle which can perform several tasks and functions. The 

technology used in VIVE if implemented in real cars and other vehicle would result in the reduction of large number of 

accidents which occur due to human error and carelessness. The vehicle in its current size absolutely fit for 

transportation purposes and the reduced size of the vehicle will find an enormous application in the field of science and 

technology. 

1.2 CONSTRUCTION 

 

a). FRAME: The frame consists of a metallic body measuring about 2.4 x 5 feet. 

 

 

 

 

 

 

 

 

 

 

Fig. 1 represents Frame of smart vehicle 

 

b). WHEEL: The wheel used in the vehicle are 303mm in diameter and are capable of bearing heavy loads on running 

condition without any failure. 

 

 

 

 

 

 

 

 

 

 

Fig. 2 represents wheel of smart vehicle 
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). PULLEY: There are three pulleys which are attached to the different parts of the frame. One pulley (Dia. 1inch) is 

attached to motor of the each wheel which is further attached to the pulley (100mm) of wheel and the third pulley 

(100mm) is attached with second one, is used for breaking purpose. 

d). AXEL: A metallic axel arrangement of 60 mm helps for rotation of wheel by 90 degree is fixed on each corner of frame. 

e).MOTORS: 

1. 250W, 2500rpm, 12V DC motors X 4. These are used for operating the wheels of the vehicle. 

2. 150W, 2400 rpm, 12V DC motors X 1. These are used for operating the front and rear wheels of the vehicle for the 

purpose of SMART parking system in the vehicle. 

3. 50W Geared Motor, 100 rpm, 12V DC motorX2. This motor is used to control the shutters of the vehicle and rotation of 

Camera Device. The shutter opens when a person verifies his or her Aadhar card on the vehicle system and the rotation of 

camera occurs in clockwise direction about 360 degrees.  

 

 

 

 

 

 

 

 

Fig. 3 represents motors used for operating the wheels of vehicle & control shutters of vehicle 

f). BATTERY: 12V, 20Amp X2 battery is required to operate the vehicle. A battery with such high capacity can easily bear 

the load of motors. 

g). DIGITAL CONTROLLER: A digital controller is used to club the motors and the sensors under one single unit and 

provide direct access to the controller. The controller can then with the help of DTMF technology can operate the vehicle 

from anywhere around the globe. 

h). RELAY: DTMF tones are used during a call to signal to a far-end device; these signals maybe for navigating a menu 

system, entering data, or for other types of manipulation. They are processed differently from the DTMF tones sent during 

call setup as part of the call control. Dual-tone multi-frequency (DTMF) relay is the mechanism for sending DTMF digits 

over IP. The VoIP dial peer can pass the DTMF digits either in band or out of band. In-band DTMF-Relay passes the DTMF 

digits using the RTP media stream and uses a special payload type identifier in the RTP header to distinguish DTMF digits 

from actual voice communication. The main advantage of DTMF relay is that low bandwidth codes like G.729 and G.723 is 
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sent with greater fidelity when sent using in-band DTMF relay. Without the use of DTMF relay, calls established with low-

bandwidth codes may have trouble accessing automated DTMF-based system. 

 

 

 

 

 

 

 

 

Fig. 4 (90º TURNING SYSTEM)                                       Fig. 5 (SHUTTER CONTROL) 

 

 

 

 

 

 

Fig. 6 (VEHICLE MOVEMENT CONTROL) 

i). CAMERA DEVICE: Camera device will be used on the vehicle for the purpose of navigation control and surveillance. 

This camera can be controlled from a wide distance and from anywhere around the globe. This camera works on GSM 

technology and requires a GSM sim card for operation. It sends signal through the sim card to the controller who can the 

control the vehicle after receiving the signals.  

 

j). SENSOR:  

PIR sensor is placed on the front part of the vehicle such that it can sense any obstruction in the form of human body in its 

path and send the signals to the digital controller. The controller then immediately stops the motors attached on the 
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wheels which result in the automatic application of braking of the vehicle. Once the obstruction is cleared from the path, 

the vehicle starts to continue its previous path and reach the destination. 

 

LDR Sensor: LDR’s are light dependent devices whose resistance is decreased when light falls on them and that is 

increased in the dark. When a light dependent resistor is kept in dark, its resistance is very high. This resistance is called 

as dark resistance. It can be as high as 1012Ω and if the device is allowed to absorb light its resistance will be decreased 

drastically. 

k). DEVICE WITH AADHAR CARD APPLICATION: A device is attached to the vehicle in which an application is pre-opened. 

The user may just have to scan their respective Aadhar card on the device which is then sent to the administrator for 

verification. Once it has been verified that the person is the genuine user then the shutter of the vehicle opens and the 

user then take his or her shipment within a time period. 

l). CABIN ARRANGEMENT: A Cabin space is given along the shutter arrangement for confidential transportation of the 

different shipments. It is placed on the top side of the vehicle so that the user can have easy access to it.                                                            

m). BODY: The body is made of sheet metal of height 600 mm is well finished and fix to the frame with nut & bolt fixing. 

The front portion of the body can be easily open to see the interior of the vehicle. For night vision the LED stick lights have 

been placed at front and rear. 

 

2. FEATURES OF VIRTUAL VIVE INTELLIGENT VEHICLE 

2.1 DTMF Technology: 

Dual Tone Multi Frequency is a technology that can be used to send information through phone lines. It is very common in 

Australia, where many companies use it as a way to decode and call typed numbers. The idea of using DTMF in 

applications is not new, but the purpose of this paper is to address a new approach to this. Most mobiles have this 

technology and by using the right techniques, decoded DTMF signals can be used in robotic Digital-controllers to make the 

robot perform certain actions. One could use DTMF to create a robot that would navigate its way through a set “arena” or 

space to a specific location by press of a button on a cell phone. The investigation will be based on the situation where one 

or several trips have to be made between two points following a path and will try taking into account the changing nature 

of this environment. The algorithm will mainly focus on starting the robot using a mobile and controlling the robot to 

navigate past the obstacles in its path to a specific point. 

2.2 Construction of DTMF 

The construction of the robot is of three steps. They are IC circuit assembly, rover body andcamera mounting on the 

designed vehicle. In IC circuit assembly, it is nothing but the PCB board which controls the movement of the vehicle 

according to the instruction given by the user. Here we are using three main IC’s. They are, 

2.2.1. DTMF Decoder 

The IC MT8870 is known as the DTMF Decoder which gets the input frequency generated from the user mobile phone as 

DTMF tone, converts them into the binary digits and sends it to the Digital-controller as inputs. 

2.2.2. Digital-controller 
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The Digital-controller is the heart of the vehicle which controls the motion of the vehicle according to the user 

instructions. Here we are using Digital-controller and the program coding was pre-written on the controller to control the 

movements of the vehicle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7 represents construction of DTMF Technology 

 

2.2.3. Motor Driver 

The motor being used is a Dual H-Bridge Motor Driver that can provide bidirectional currents, the motors are controlled 

by a 5V “logical” supply voltage and run on a separate 12V supply. It consists of Input pins 1-4 (pins 2, 7, 10, 15) and 

output pins 1-4 (Pins 3, 6, 11, 14). Pin 1 (Enable 1) starts the left Bridge while Pin 9 (Enable 2) starts the right bridge. 

Inputs 1 and 2 correspond to one motor where if Input 1 has a high voltage (5V) and Input 2 has a low voltage (0V), the 

motor moves forward, whereas if the opposite occurs the motor moves in reverse. The VSS pin provides the logical supply 

voltage, 5V, whereas the VS pin provides the voltage for the motors to run on: this is anywhere between 5V to 12V. 

OUPUT 1-4 is the corresponding output pin to INPUT1-4. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8 represents the motor drive 



International Journal of Emerging Trends in Engineering and Development                         Issue 7, Vol.4 (July 2017) 

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

©2017 RS Publication, rspublicationhouse@gmail.com Page 181 
 

2.3 WORKING OF DTMF 

The DTMF system uses eight frequency signals transmitted in pairs to represent sixteen numbers, symbols and letters 

(Table1). Pressing a key will cause a high and low tone for each of the two frequencies. The HT9170B IC, using digital 

counting techniques, decodes these two tones to determine the key being pressed. The tone from the phone is filtered 

through the operational filter. A high voltage on the Output enable pin enables outputs D0, D1, D2 and D3, which are the 

decoded outputs of the IC. DV (pin 15) is an output pin that is set high by the IC just after the output pins D0-3 have been 

filled; this action shows the data is valid and usable. RT/GT and EST monitor the time taken for the authenticity check of 

the tone. If the tone is too long the steering control mechanism of these pins will automatic fill the latches of the D0, D1, 

D2 and D3 pins after which it will set the DV pin high to indicate the output is ready for use by the Digital-controller. 

 

 

 

 

 

 

 

 

 

 

 

Table 1- DTMF Keypad frequencies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2- Four Bit binary code for each 
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Fig. 10: Working of Implemented system                                                                                                             Fig. 9: Flow Diagram of system                                          

 

3. WORKING OF IMPLEMENTED SYSTEM: 

Mobile phone which is connected to the robot is kept in auto receiving mode. For the control of robot, we have to make a 

call to the mobile phone which is attached to the robot using earphone. Thus two mobile phone are connected via mobile 

network. When the call is received then press the button in your mobile. DTMF tone is received by the mobile that is 

connected with the robot through headphone. These signals are received by the DTMF decoder that decodes the signal in 

binary sequence to the Digital-controller. Sequences are given in table 1 Due to the programming in controller robot will 

move when pressing key in the mobile. Digital-controller outputs are in binary form. The high output of the controller 

drives the motor driver to drive the motor in forward direction. Similarly we can move the motor in backward, left, right 

motion and stop condition. According to the source code given here key 2 is for forward, key 4 is for left rotation, key 6 is 

for right rotation, key 8 for reverse rotation in this robot navigation. 

 

3.1 SMART BRAKING: 

3.1.1 Need For Braking System 

When a safety factor of a vehicle is considered a primary factor that flashes in mind is its brakes or braking system. So a 

braking system is such a vital component that is necessarily required when a vehicle is considered. It reduces the kinetic 

energy of the vehicle in conditions when a vehicle has to slow down or also it has to be stopped. Thus making sure the 
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vehicle and the passengers inside it are safe. Thus a braking system is always needed to ensure the safety of the drivers 

and passengers uncountable valued lives. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 11 represents Smart Braking system 

 

With the conventional brakes the problem is arises due to the friction between two or more rubbing parts. In this project 

motors itself are used to apply brake to the vehicle. The transducer senses the approaching vehicle, represented by field 

lines and generates a detection signal that is transferred to the controller. The controller determines whether the 

detection signal is greater than the pre-determined magnitude, constituting that the approaching vehicle is within a pre-

determined distance and/or is accelerating toward or approaching the target vehicle. After receiving the error signal, the 

controller warns the operator of approaching vehicle by a warning signal and the brake is applied automatically by 

stopping the motors, which is running in normal conditions. In addition, the Digital-controller sends the signal to the 

solenoid, which gets activated to generate magnetic field in the disc provided. This magnetic field generated will oppose 

the moment of the disc, which is mounted on the wheel of the vehicle thus making the vehicle come to halt. The power of 

the proposed system lies in its flexibility and capability of development with little hardware changes such as changing the 

speed limits and speed control methods using the software of the base station in negligible amount of time. The proposed 

system is based on microcontroller technology for collecting data related to speed and transmitting it through a 

transceiver to a base station that analyzes the transmitted data and takes appropriate decisions related to speed limit and 

control requirements. A revolutionary invention is made in the field of brakes. The Electromagnetic brakes are excellent 

replacement for conventional automobile brakes. The use of Electromagnetic brakes can be done for lighter vehicles also. 

With some modification, a regenerative braking system can be equipped with the Electromagnetic brakes. 
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3.2 PROGRAMMING LOGIC OF BRAKING SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            

                                                        Figure 12: Programming Logic of braking system 

 

3.2.1 SMART PARKING: Smart Parking means stopping and placing the car at desired space by rotating all wheels at 

almost 90 degree angle. The Active Drive should lower the effects of under steer and decrease the chances of spinning by 

diverting part of the G-forces generated in a turn from the front to the rear tires. At low speeds the turning circle can be 

tightened so parking and maneuvering is easier. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 13 represents smart parking system by using switch sensors. 
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3.2.2 Purpose of Automotive Steering System: 

The purpose of the steering system allows the driver to control the direction of the vehicle by turning the front wheels. 

The steering system consists of the following component parts. 

 

3.2.3 COMPONENTS 

1. Steering wheel handles the steering operation. 

2. Steering column joins the steering wheel and the steering gears. 

3. Steering gears Convert the steering torque and rotational deflection from the steering wheel, 

     transmit them to the wheel through the steering linkage, and make the vehicle turn. 

4. Steering linkage a steering linkage is a combination of the rods and arms that transmit the movement of the steering 

gear to the left and right front wheels. Also, there are two types of steering. 

 

4. Comparison of Four Wheel Steering System with Two Wheel Steering 

Conventional System 

1. Car more efficient and stable on cornering. 

2. Improved steering responsiveness and precision. 

3. High speed straight line stability. 

4. Notable improvement in rapid, easier, safer lane changing maneuvers. 

5. Smaller turning radius and tight space maneuverability at low speed. 

6. Relative Wheel Angles and their Control. 

7. Risk of hitting an obstacle is greatly reduced 

4.1 Advantages 

1. Superior cornering stability. 

2. Improved steering responsiveness and precision. 

3. High speed straight line stability. 

4. Notable improvement in rapid lane changing man oeuvres. 

5. Smaller turning radius and tight space maneuverability at low speed. 

4.2 Applications 

Parallel parking: Due to smaller turning radius the parking and un parking of vehicle is easily performed towards the right 

or left side. 

High speed lane changing: In this is less steering sensitive this does require a lot of concentration from driver since he has 

to judge the space and vehicles behind them. 

Slippery road surfaces: Due to the rear wheel steering operation on low friction surfaces occurs hence vehicle direction 

easier to control. 

Narrow Roads: Due to rear wheel steering on narrow roads with tight bends, counter phase steering reduces the turning 

radius. 

5. SURVEILLANCE: 

Benefits of Video Surveillance are: 

Availability- There was a time when the surveillance techniques were utilized only in shopping centers and malls. Now-

a-days, you can notice closed-circuit televisions almost at any place you visit, from a small store to homes and holy places. 
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As a result, they guarantee greater public security at a fraction of the cost. Real-time monitoring- Traditionally big 

organizations have always had the benefits of video surveillance manned by security professionals. In the past times, the 

events captured on video were used to expose important information and work as proof after the event happened. But, 

modern technologies let users to check and reply to alarms immediately. 

No new cabling. Traffic can be carried by an existing physical IP network. PoE (power over Ethernet) allows cameras to 

be connected to that network, eliminating the need for expensive Ethernet and power cabling to those cameras. 

Lower labor costs. Digital network-attached storage (NAS) devices reduce labor costs by eliminating the need for 

personnel to mount, replace and store tape cartridges and deal with all the other small but time-consuming problems 

endemic to tape systems. 

More convenient viewing access. Security personnel, administrators and other authorized parties can access 

surveillance video from any location on a 24/7 basis. Video clips can be distributed to law enforcement as e-mail 

attachments. There is never a need for third parties to visit the scene of an incident to view the video. 

More reliable storage. Unlike tape, digital storage doesn’t degrade over time or when copied. NAS devices incorporate 

redundancy features and data integrity checks to ensure that every bit of footage is captured and available on demand 

within a few seconds. 

Easier integration with applications. IP surveillance systems are much easier to integrate with monitoring applications, 

from simple motion detection to advanced video content analysis such as face or license plate recognition, because no 

analog-to-digital conversion is necessary. 

No risk of obsolescence. As the world becomes increasingly digital, analog surveillance systems will inevitably become 

obsolete over time, whereas IP surveillance systems are future-proof and will always be easy to upgrade, typically 

through software alone. 

 

5.1 Components: 

Camera device: In our project we are using camera device in the form of Android phone for the purpose of surveillance. It 

is positioned at the top of the vehicle to get a long range view. The live video streaming of the phone can be seen on any 

other device with the help of any video calling application. This will allow the user to see exactly everything which lies 

ahead of the vehicle. 

Motor: A 50W Geared Motor, 100 rpm, 12V DC motor is attached with the camera device so that when the vehicle moves 

in the reverse direction the camera also turns 180° round so that the 

user can see the other side of the path. The motor can be operated remotely by the user with the help of DTMF 

technology. 

 

5.2 Working: 

NETWORK PROGRAMMING: This is a type of programming technique in which multiple devices are connected to a single 

network for communication between these devices. There are various programming languages which allow us to use 

network programming for sharing of resources and information. 

Generally there are two protocols used for this purpose. 

1. TCP: TCP stands for Transmission Control Protocol. This protocol is connection –oriented and generally used for 

reliable communication between two devices. 

2. UDP:  UDP stands for User Datagram Protocol. It is a connectionless protocol. 
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6.0 TRANSPORTATION SYSTEM WITH AADHAR CARD VERIFICATION: 

The facility of transporting goods and shipments is also present in our project along with the secure aadhar card 

verification system. 

 

6.1 Components: 

Cabin: The cabin is placed at the middle portion of the vehicle and can be used to carry goods and any other documents. It 

can be accessed from the top of the vehicle when the shutter slides off leaving the cabin opened. 

Motor: A 50W Geared Motor, 100 rpm, 12V DC motor. This motor is used to control the shutters of the vehicle and 

rotation of Camera Device. The shutter opens when a person verifies his or her Aadhar card on the vehicle system. 

Aadhar card recognition device: A separate camera device is setup at the side of the vehicle in which the person can show 

his aadhar card. The system then reads the QR code printed on the aadhar card and sends the details of the aadhar card to 

the user. The user after receiving the correct details of the person can open the shutter of the cabin and allow the person 

to take his items which are present in the cabin. If the aadhar card is forged then the QR code details which will be sent to 

the user will be incorrect and the user can deny from opening the cabin to the unauthorized person. 

 

7. AUTOMATIC LIGHT CONTROL 

In this system the front and the back lights of the vehicle are connected to a Light Dependent Resistor. LDR’s are light 

dependent devices whose resistance is decreased when light falls on them and that is increased in the dark. When a light 

dependent resistor is kept in dark, its resistance is very high. When light falls i.e. when the photons fall on the device, the 

electrons in the valence band of the semiconductor material are excited to the conduction band. These photons in the 

incident light should have energy greater than the band gap of the semiconductor material to make the electrons jump 

from the valence band to the conduction band. Hence when light having enough energy strikes on the device, more and 

more electrons are excited to the conduction band which results in large number of charge carriers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14 represents automatic light control mechanism 

 

 

https://www.electrical4u.com/mobility-of-charge-carrier/
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8. CAMERA ROTATION SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 15 represents mechanism of Camera rotation system 

Camera rotation system is used in the vehicle. This system allows the camera to turn at an interval of 90 degrees. This 

system is implemented in the vehicle so that whenever a situation arises when the vehicle is not able to turn, in that case 

the camera can be rotated and the vehicle can be brought in the reverse direction easily. 

 

9. APPLICATIONS OF SMART VEHICLE 

1. To assist beginners and learners to avoid accidents: When this setup is applied on an actual vehicle, it can enhance 

the working of the vehicle and allow the person to drive more efficiently by avoiding any accidents. The vehicle would 

automatically apply brakes when any object is in front of it. Especially in case of learners who are not so sure if they can 

drive in busy roads, this system allows them to drive as well as park the vehicle with the help of smart parking 

technology. 

2. To travel to those places where human beings cannot reach: There occur many situations where it is practically not 

possible for any human being to reach. In those place this smart vehicle can prove to be a boon for the humans as it can go 

to all such place and collect useful data as required by the users. 

3. In rescue missions (to search for survivors): It has been seen that it is very difficult for the rescue department to find 

the survivors who are still buried under the rubble. With the help of PIR sensors all such people can be easily found and 

rescued. 

4. In  industries  and  offices  for  transportation  of  goods  and  as  automated  guided  vehicle: Traditional AGV’s use 

magnetic strip lines to follow the path but with the implementation of smart guiding technique of DTMF (Dual Tone 

Multiple Frequency) the necessity of magnetic strips can be eliminated. The camera set in the front of the vehicle allows 

the user to properly guide the vehicle. 

5. For surveillance purpose in borders, society or locality: Security is the major concern for everyone and it especially 

becomes most eminent at the border regions where the soldiers have to conduct the periodic surveillance. Thus with the 

application of smart vehicles, the necessity of soldiers to risk their lives gets reduced to a great extent and also the process 

becomes free from human errors. The camera as well as the PIR sensors can easily detect the presence of any living being 
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in its range irrespective of the visibility in the surrounding. The same application of the smart vehicle can be implemented 

in the societies for the security purposes. 

6. In scientific study of places which are not suitable or dangerous for human beings: There are many places on earth 

where the scientists are not able to conduct research work since it is not possible to do so without affecting the natural 

surroundings. Thus with the help of the smart vehicle those places can be easily examined and thus prove to be major 

value to the science. These research works can help the unexplored territories to be explored and understand the nature 

in the much better way. This can lead to the advancement of human civilization. 

7. As assistant for carrying loads in daily life: Many people find the necessity of some extra pair of hands to lift and 

carry the load. This daily need of a common person can be fulfilled with the arrival of smart cars which also have cabin 

area where the people can keep their baggage and take the vehicle anywhere they go. As test bed for new technologies: 

Since a smart vehicle is a combination of several technologies all at one place, thus several new technologies can be 

further added and the currently existing vehicle can modified. This can lead to the more advanced form of the vehicle in 

future. 

 

10. PICTORIAL REPRESENTATION OF VIRTUAL VIVE INTELLIGENT VEHICLE: 

 

 

 
Fig. 16 shows Virtual Smart Vehicle 



International Journal of Emerging Trends in Engineering and Development                         Issue 7, Vol.4 (July 2017) 

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

©2017 RS Publication, rspublicationhouse@gmail.com Page 190 
 

11. CONCLUSIONS: 

The purpose for fabrication of the Smart Vehicle is to create a Vehicle which can perform several tasks & functions. The 

technology used in Smart Vehicle if implemented in real cars & other vehicles would result in the reduction in large 

number of accidents which occurs due to human errors & carelessness. The vehicle in its current size absolutely fit for the 

transportation purposes and the reduced size of vehicle will find an enormous application in the field of Science & 

Technology. The technology of Smart Parking will the help of 90° rotation of the wheels will eliminate the problem of 

parking of the vehicles.   
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