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Abstract: The main aim of this project is to make a system of 
robotic vehicle which can be controlled remotely by using GSM 
technology. This research paper  describes how to develop such 
system where we can control remote vehicle remotely. We can 
control the Robot using Dual Tone Multi Frequency (DTMF) 
technology. DTMF technology is most useful technique at 
present days. It is worked on the method of digital signal 
processing (DSP). Wireless-control of robots uses RF circuit 
that has the drawbacks of limited working range and limited 
control. Thus, DTMF gives advantage over the RF by 
increasing the range of working and gives good results in case 
of motion and direction of robot using mobile phone that too 
without using microcontroller. 

 Keywords- Dual Tone Multi Frequency, Digital Signal           
Processing,Global System For Mobile Communication 

I.INTRODUCTION 

IN this contemporary world of wireless technology cell 
phone   is the key player in wireless technology and so 
from its existence everything is going to be wireless and 
digitally connected. And nowadays mobile phone is 
considered as the basic commodity that needs to be 
processed. 
And today the research is going on how to make a system 
which can be controlled remotely without the intervention 
of man and the most important consideration while doing 
this is how to decrease the time gap between the action 
needed to be done by the doer to the things where the 
actions must be done. So, the necessity of the cell phone 
can be understood by which perform task at your fingertip. 
The big question comes why its necessity arises? 
--There are various types of wireless communication 
system developed such as ZigBee, Wi-Fi, Bluetooth but 
these wireless controls have their limitations in its range. 
--To pass this Mobile signal can be used to overcome this 
distance restricted limitations to your robot.  
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Generally, Radio-frequency  Circuits used by wireless 
controlled robots and because of this these have limitations 
of frequency range and working range. Mobile phones can 
overcome these limitations by providing the advantage of 
working range as large as the service provider provides 
which impact itself in providing robust control also with 
No 
interference with other controllers and that can be 
increased up to 12 controls. DTMF combination with 
mobile is a machine that can be controlled with cellular 
devices. In this research paper I will explain how a robot 
can be controlled remotely by using a mobile phone with 
just a call and your device is under is then just controlled 
by your fingertips. 
The explanation goes as when we press the allotted key in 
the 
mobile phone that can be manipulated a tone is 
generated corresponding to the key pressed and that can 
be heard by the other devices where it is made to 
transmit signal. This generated tone is named as "Dual 
Tone Multiple-Frequency" (Abbreviated as DTMF) 
tone. The DTMF tone is sensed by the robot with the 
help of another cellular device attached to the DTMF 
decoder (here we used HT9170 IC) which precisely 
decodes the tone generated by attached mobile into its 
corresponding binary number and send it to the motor 
driver to exactly switch the operation to move the 
vehicle accordingly. 

Table-1 The frequencies and their corresponding 
frequency 

 
As it is shown in the above table a Dual tone Multiple 
frequency signal have two superimposed sinusoidal 
waveforms whose frequency here is chosen by standardized 
frequency of 8 set of frequencies. For instance, when “4” is 

pressed from keypad dual-tone is generated which is 
combination of two frequency corresponding to 770Hz in 
horizontal and a 1208Hz in vertical as shown. 

A.Algorithms of DTMF Detection 

As considering the digital DTMF importance many 
methods have been derived & implemented, out of them 
some are mentioned below: 
On a TMS32010 signal processor the Goertzel Algorithm 
implemented by Mock [7].  
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As the most commonly used DTMF Algorithm is the 
Goertzel Algorithm, I will discuss here in details, why 
ITU Specifications are not satisfied by it that is mentioned 
in section number 4 of that. Also, two different algorithms 
implemented on a WE DSP32 by Gay [8]. 
Starting from the linear Prediction(LP) based algorithm in 
which a auto-generative(AR) two-pole modeled each 
frequency. The channel first down-sampled the signal by a 
factor of two and then separation takes place of the two 
frequencies of the DTMF Signal i.e. filtered by 2 band-pass 
filters. Using an iterative algorithm, they computed the 
cross- correlation and auto-correlation of these two sub-
signals. Due to high computational load it is concluded that 
these algorithm does not meet the requirements of 
International Telecommunication Union Specifications. The 

2nd technique Goertzel Algorithm which they implemented 
will be mentioned in the following section. 
Like the above methods discussed a sub-band of non- 
uniform DFT proposed by Bagchi [9]. The algorithm is 
based on a fact the sampling frequency (Telephone 
channels sampling rate is 8K-hertz) is high compared to 
DTMF frequencies tone (The highest frequency is found to 
be 1633 Hertz). So, after decomposition of sub-band 
(Applying the decimal place up to 2 and signal filtering in a 
low-pass and high-pass section) the high frequency region 
can be omitted and all the DTMF tones will be included in 
the low frequency region. 
It reduces the computational load as the number of samples 
reduces by a factor of 2 in the Goertzel Algorithm. The 
demerits are where normally it is used in talk-off-test in the 
signals High-pass section is talk-off test can’t be applied as 

it is thrown away. The comparison of 3 different 
approaches to detect tone of Dual tone multiple frequency 
and its implementation is compared in [10] on Motorola 
56001 and ADSP-2101 signal processors. These 3 methods 
include in MUSIC a sub-space technique that is Multiple 
Signal Classification, an adaptive frequency technique it is 
improved by a modification and called Normalized Direct 
Frequency Estimation Technique (NDFET), its one of the 
most popular method in Goertzel Algorithm. The Goertzel 
algorithm is considered as the best method even though it 
unable to satisfy the standards in efficiency in memory 
usability and computational load as the Multiple Signal 
approach algorithm has a computational load which is very 
heavy; also, the Normalized direct frequency estimation 
technique have sensitivity to noise. 
DSP manufacturers Texas Instruments and Analog Devices 
published some application notes on DTMF detectors in 
[11] 
[12] [13]. All these three applications used the Goertzel 
Algorithm. 
The algorithm proposed by Felder [14], [15] is an efficient, 
digital, ITU complaint, zero buffering DTMF detection 
algorithm which can be implemented on a TMS320C5x 
digital signal processor to decode 24 channels using time-
division- multiplexing (TDM). 

II.LITERATURE SUMMARY 

In 1898, Nikola Tesla built the first propeller driven radio- 
controlled boat, which can be regarded as the original 
prototype of all modern day uninhabited aerial vehicles and 
precision guided weapons. Records state that it is the first 
among all remotely controlled vehicles in air, land or sea. It 
was powered by lead-acid batteries and an electric drive 

motor. The vessel was designed in such a way that it could 
be maneuvered alongside a target using instructions 
received from a wireless remote-control transmitter. Once 
in its position, a command would be sent to detonate an 
explosive charge contained within the boat’s forward 

compartment. The weapon’s guidance system introduced a 
secure communications link between the pilot’s controller 

and the surface running torpedo to assure that control could 
be maintained even in the presence of electronic counter 
measures. 
Traditional Methods of using Microcontroller 

For Control and motion RF circuits are used typically 
as in unmanned wireless controlled vehicles. The 
disadvantages of using RF circuits is it can be used for 
only limited distance. It also fails in conditions 
involving where obstacles in in their path as it does not 
follow Non-Line of sight (NLOS). Awab farikh in 2010 
proposed a method to overcome this limitation in which 
DTMF chip with microcontroller used for controlled of 
these wireless robotic vehicles. 

In the same way in 2012 for combats that are 
specially based on ground a construction was proposed 
by Ashish Yadav of an unmanned vehicle. Based on 
same technology. Consequently, in 2013 Sabuj Das 
Gupta by providing required details of circuits with a 
software coding proposed another method mentioned in 
[1] can be utilized using a microcontroller. 
 

Fig-1 Block diagram of the model with micro-  
controller 

                III.PROPOSED METHODOLOGY 

We have modified the system by implementing a 
design paradigm as shown in the block diagram using 
the same technology but without using 
microcontroller. We have thoroughly analyzed its 
implementation in our best possible way and 
explained why it’s important in this way of 

implementation. We found that as it is described in 
paper [1-4] that a certain amount of complexity can 
be reduced in without using microcontroller as the 
circuit connection becomes simple and occupies 
lesser area compared to with microcontroller it 
becomes bulky. This way of using becomes the key 
element in designing simple unsophisticated circuit. 
We have connected and utilized the circuit in such a 
way that no code is required to move a vehicle. 
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 Only giving signal with the fingertips can do all the required work. 
 

 
Fig-2 Block diagram of the 

proposed model(without using micro-controller) 

IV-BLOCK DIAGRAM/THEORY 

A). DC Motor 

A DC motor works on the principle of magnetic field 
induction. As the current supplied to terminals it induces 
magnetic field from its stator (Stationary part) to rotor 
(Armature) by converting electrical field into magnetic 
field. 
Here, the motor rotating direction can be understood 
through Fleming’s left-hand rule. 

 

Fig-3 :Fleming’s left hand rule 

B). Crystal Oscillator 
Crystal oscillators are generally used for providing a 
stable source of clock. They are Here we have used 
3.579MHz frequency crystal oscillator. It may be 
manufactured synthetically or are inbuilt with naturally 
occurring element which works on the principle of 
piezoelectric effect which is an electromechanical effect. 
The basic components used in the circuit are Resistor, 
Inductor and two capacitors. Here mechanical molding 
of crystal signified by capacitance C1, compliance is 
signified by C2, Mass of crystal is signified by 
Inductance L and Internal friction    of    crystal    is     
signified     by    Resistance     R. In the diagram shown, 
the crystal is represented by an equivalent circuit where 
capacitance C1 is in series with resistance R and 
inductance L altogether connected parallel with 
capacitance C1. 

It consists of two resonances i.e., series and parallel 
resonance which generate 2 resonance frequencies that 
plays very important role in vibration phenomena in the 
quartz crystal. 

 
When voltage is applied to its terminals or on crystal it 
tends to distort the electric field this property of crystal 
is called electrostriction. As a result, its behavior 
becomes similar to an RLC circuit where precise 
resonant frequency is obtained in the same way 

 
 Fig4- RLC series resonant circuit 

C). Volt Power Supply 

 

Fig-5 :LM7805 PINOUT DIAGRAM 
Voltage regulator are used to make unregulated 
voltage into regulated voltages, its ranging generally 
starts from 9V to 24V of power supply. It downs the 
voltage as per the requirements. Like here we used 
LM7805 IC which downs 9V to 5V. 
Voltages regulator categorized in 4 types: 

1. Fixed Positive Voltage regulator: Fixed positive 
voltage output provided by this IC. 

2. Fixed   Negative Voltage  Regulator: Fixed negative 
output voltage is provided by this IC 

3. Adjustable Voltage Regulator: Within its stated 
limits it can be attuned to provide any dc output 
voltages 

4. Dual-tracking Voltage regulator: Identical Negative 
and positive voltages are provided by this IC. 

An external heat sink is required when dealing with 
high current. Heat produced by Voltage regulator can 

be calculated as: Produced Heat= (Vin -5)*Iout 
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.      Fig-7  : Mobile controlled robot without Micro-controller 

 
 

D). GSM Module 

It is a Global system for mobile(GSM) inbuilt in a 
cellular device. In 1970 it was made by Bell 
Laboratories. This circuit board is readily available in 
the market. Globally this technology is accepted for use 
in commercial purpose for transmitting voice call and 
data transfer services. 

For communication purposes it uses the technique of 
time division multiple access(TDMA). The GSM 
convert the received signal into its digital form then it 
sends the signal in its specified time slot. This system 
has data rates from 64kB-ps to 120kB-ps. 

In this research paper the GSM chip is used in the 
mobile considering the latest technology as SIM900A. 
GSM chips have many varieties like SIM800, SIM800C, 
SIM800L, SIM900, SIM900A. 

We can send the message consisting specific 
instruction from the GSM module instead of calling. 
Some features of GSM are: 
-The number dialing is unique, so no miscommunication 
takes place. 
-It has improved spectrum of efficiency which makes it 
long lasting and noise free. 
-It has clock that work continuously in real time. 
-It has a feature of Short message service(SMS). 
-Encryption is used in this service to make phone calls 
and data transfer more secure. 

V.RESULTS AND DISCUSSION 

Complete connection of DTMF Decoder with L293D 
Board and its working 

After doing all the construction connect the DTMF 
board of input 5V with the Voltage regulator LM 7805 
then connect the voltage regulator with the battery of 
9V. From the same battery (or we can use two batteries 
of 500mAH) or one >1AH battery to connect it with 
L283D motor driver circuit board. After doing 
connection with battery connect the L293D board with 
DTMF board in required way. 
Now, making sure the supply is off, connect the Audio 
jack cable (dual sided male aux cable) with the DTMF 

circuit and the other end with the cell phone. 
Now our robot is ready to be controlled remotely with the 
use of cellular network. All we need to do is that make a 
call from another mobile and make setting in the mobile 
which is directly connected with DTMF to receive call in 
auto mode. And here, when we make a call it is received by 
the another mobile and pressing the key makes tone of 
corresponding frequency which is received by the another 
mobile and that signal given to the DTMF circuit board 
which ultimately controls motor driver to move in desired 
direction. 
This is possible because of using a HT9170 chip which 
when receive signal it converts it into Binary code and 
the binary code which is generated drives and switches 
the motor driver both in such a way that a desired output 
can be achieved.  
For example, by pressing a key ‘2’ the motor moves in 

forward direction as per the circuit arrangement. 
Explanation of Block diagram 
DTMF majorly divided into three parts, DC motor driver 
circuit(L293D), DTMF Decoder (HT9170) and a cellular 
device. The DTMF decodes the signal by receiving the 
input signal from cellphone via audio jack and convert it 
into 4 bits of digital output that is finally fetched by motor 
driver. The DTMF decoder whenever gives a digital output 
an interrupt is generated by it each time. 

Phase 1 
Cellular Device 

Cellular devices are used by the person to control the 
operated device. Here by pressing the assigned key a dual 
tone frequency is generated that is received by the DTMF 
decoder to decode the signal and give the required 
instruction to the robot on which it is operates. 
In mobiles a GSM module is installed which does all the 
function of transmitting the voice signal or the data to the 
receiver end. The complete process of how the GSM works 
and how it originated, and its types are already mentioned 
in the previous section (III. THEORY,D). ). 
For cellular devices the transmission of the signal is carried 
out by: 
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1. Cellular station 
It is the cellular device itself which is controlled by 
Subscriber Identification Module(SIM) and it comprise of 
transceiver which processes the signal. 
2. Substation of Base station 
It is the crossing point between the cellular station and the 
Subsystem of Network. It basically handles the mobile 
communication by handling the protocols. 
3. Subsystem of Network 
Roaming services and call routing is provided by this 
system in VLR (Visitor local register) and HLR (Home 
local register). Different access like Integrated services 
digital network(ISDN) and Public switched telephone 
network (PSTN) are provided by this Subsystem of 
Network. 

Phase 2 
DTMF IC 

There are mainly two types of IC available in the market 
that are HT 9170(Latest one) and CM 8870. We can use 
any of them to operate the robot. 
DTMF IC connected with the crystal oscillator, resister, 
LED Diodes, capacitors in such a way that it boosts its 
performance to give a suitable output. The DTMF IC input 
is provided by the Voltage regulator as it requires regulated 
5V power supply to operate. 

 

 
Fig 8 :CM 8870 or HT 9170 IC’S 

CM 8870 is one of the receivers which works on the DTMF 
based signals. It uses discrete counting practice to detect the 
16 distinguished tones of DTMF that are decoded giving 
output in 4 bits. The DTMF chip do not need any additional 
filters as they already have switched capacitor filters that 
are very accurate in filtering high and low frequency signals 
from Dual tone multiple frequency generated tones. They 
have INH(Inhibit) and PWDN(Power-down) modes to 
support. Power-down mode is used to cut-off the power 
from the crystal whereas in inhibit mode they are used to 
inhibit the tones of DTMF (A, B, C and D). To provide 
clock they have Crystal oscillator of 3.579MHz. 
Receiver unit of DTMF 
This part is devoted for receiving the DTMF signal sent 
from mobile. It receives the DTMF signal from GSM 
Module after fetching the dual frequency mentioned in 
Table 1 defined in row and column into a 4-bit binary code 
via a 3.5mm audio jack and that binary instruction is again 
send to the motor driver (or any external devices) on which 
the operator wants to operate. 
 

Phase 3 
Driver Unit 
Here we have used a DC motor driver taking instruction 
from the DTMF circuit drives itself in forward or backward 
direction. 
It is important to mention that instead of using a motor 
driver unit we can attach many devices like LED lights, 
sensors, camera, etc. just by manipulating the instruction 
procedure and the connection as a result that can be directly 
instructed by the DTMF circuit to operate in ON or off 
conditions according to the requirements. 

VI . APPLICATIONS 

 Instances from the past: 

1. They have been used in space exploration like Martian 
explorers and Voyager-I. 

2. As in [6] it is mentioned they in 20th century how it is 
used in military exercises. 

 Future scope and need for automation: 
1. It can be used in disposing land mines by Military. 
2. It can be used in Industrial applications. 
3. Camera can be installed to achieve surveillance in 

remote areas. 
4. These systems can also be used in search operation, 

Hostage circumstances or in spying. 
5. It can be used for domestic purposes as in alarm for 

water level in tank, opening door or window, etc. 
6. It can be used for monitoring solar based devices as it is 

generally installed in remote location. 
7. Its range can be further increased by having made it 

compatible with satellite phone where it is not restricted 
by the service provider provided range, as satellite 
phone signal can be reached in rarest of the rare location 
of the earth that can be used in inspection. 

8. DTMF technology if integrated with the internet of 
things(IOT) devices then it can be used in traffic 
control, Gate opening and closing control, etc. 

VII.CONCLUSION 

By using this technique, we have overcome the 
limitation of RF limited working range and so the 
vehicle can be controlled far as the service provide 
provides the network. We have operated the DTMF 
board to control robot without using microcontroller. 

It offers immediate response, robust control, no 
interferences with the other controllers and because of 
no coding required it has very negligible delay time for 
processing the command send by the controller. In 
remote locations surveillance can be done which was not 
possible with other technologies. 

Thus, if DTMF controlled robotic vehicle without 
using a microcontroller is used then the communication 
system will become simpler, real time working, light in 
weight as microcontroller is not present and have range 
as far as we want. This method will prove to be best 
when used in space exploration 
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