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ABSTRACT: This paper is concerned about applying DTMF technology in the field of robotics which has a major
impact in the zone of military. As DTMF is oldest concept but still in use because it has overcome the drawbacks on
RF Circuits. Attempt is made to make the project more efficient and overcome the limitations of previous work.
Improvement made in the project broaden the applications.
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LINTRODUCTION

Increase in terrorist activity is a threat for all countries. And virtuous losing of soldiers in search of terrorist and
protecting people’s lives from their inhuman activities is a difficult task. There is a massive need of unmanned robots
for rescue, search or spy missions and even for military utilization. Dual Tone Modulated/Multiple Frequency (DTMF)
is a technology which comes under telecommunication system. Where a telephone signal is used to move a
system/device.

Earlier in 1969’s DTMF was known by the term “Touch-Tone” and was introduced to public on the year 1963.1t is
among oldest signalling system still in use. As it had overcome the drawback of RF circuits such as limited working
range-frequency range-control. It works as shown in figure.1
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Figure 1. Standard Frequency allotted to key

This paper reveals about the working of DTMF along with ESP-32 CAM- a Wi-Fi module used to have a live
scene, Arduino UNO — microcontroller board of ATMEGA32P and efficient battery usage.
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ILRELATED WORK

In 2017, the paper [1]came up with DTMF controlled robot using Arduino-UNO, CM8870-DTMF decoder, delay that
integrate both band filter and decoder function into single pin. As the paper includes the limitations related to batter
system and network range. In the year 2018, [2]they worked on the limitations of the previous paper where the robot
was made with 3*2 fully functional max road grip wheels which increase the efficiency of the robot additionally
Arduino-UNO, digital relay, GSM technology was used. Abu Tayab Noman et al., [3]applied project of DTMF which
described the design and implementation of a microcontroller which is acoustic and visual detecting monitoring child
and aged person. The methodology includes with set of sensors and IP web camera [live streaming] future scope of this
paper includes with battery, internet and servomotor.

In the year 2020, Sk. Khaja Shareef and N. Shirisha [4]made use of applied DTMF concept in home automation. The
working process resembles the previous papers but the output was with automation. This made to have different
analogy of DTMF.As DTMF is old concept, but the usage and efficiency make the drawback of DTMF. In the year
2021, P. W. Rusimamto et al. [5]attempted with new method that is usage of Arduino pro-mini, ESP-32 and use of

proximity sensor.

II.PROBLEM IDENTIFICATION

Conventionally, robots controlled by wireless communication employ radio frequency circuits, which have the
drawbacks of Limited working, frequency range and control, Huge Battery wastage, Efficiency and reliability, Addition
of advanced feature. This leads to achievement of the objectives such as remote handling operation, secured camera
implementation and battery back-up.

IVMETHODOLOGY

Methodology refers to the overarching strategy and rationale of the project. Involves the study of method used, theories
and principles to achieve the objectives defined. The above figure.2. describes the arrangement of the components.
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Figure. 2. Block Diagram of DTMF controlled robot

1.Solar panel & lead battery: These are connected together, as lead battery is a rechargeable battery which includes two
sockets one through solar panel other through current any one can be used on the basis of requirements as shown in
figure.3.
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Figure.3. Block Diagram Power

2.DC buck converter (Step down dc motor): capability to step down the high voltage to low which is suitable for
Arduino UNO and ESP-32 CAM.

3.DTMF Decoder-Received Dual tone signal from mobile is converted to digital signal.

4.Arduino UNO- digital data is read through the signal sent from DTMF Decoder and work accordingly as instructions
are given in the program which is dumped through Arduino Uno IDE software.

5.L.293D Motor Driver IC- Make motors to move according to the instructions sent by Arduino UNO. i.e., Left-Right-
Forward-Backward-Stop. It is explained in figure.5.

6.ESP-32 CAM- is a small size, low power camera module based on ESP-32(connectionless communication protocol)
developed by Espressif, it can be widely used in intelligent IOT applications such as wireless video/photo capture
monitoring, QR identification and so on. Placed over the kit and programmed through TTL connector and Arduino
UNO IDE software.as shown in figure.4.
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Figure. 4. ESP-32 with TTL Connector Figure.5. Moto driver binary data table
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DTMF is a mixture of high frequency and low frequency as described in figure. 4. And gives a dual tone signal as an
output when one upper and one lower frequency combine.

V.IMPLEMENTATION

Robot movement and predefined binary data input for motor rotation are shown in figure.5. and figure.7. and the
procedure is defined in figure.6.
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Figure.6. working of DTMF Robot

The whole working procedure is divided into three sections:
1.Remote section.

2.Control section.

3.Drive section.

Processes goes as follows, the call is established from phone 1 and received at phone 2-instructions are sent by
pressing keys from phone 1 i.e, upper frequency combined with lower frequency of phone 2 and dual tone signal is
sent to DTMF Decoder-converts dual tone to digital and fed to ArduinoUNOQO-arduino reads the data and transmitt the
corresponding instuction (signal) to motor driver -motordriver moves the wheels accordingly.

Battery is directly connected to Driver so that it can consume how much amount is required. Where as to arduino it is
connected via dc buck converter so that it receives the required low voltage. Through ESP-32 CAM which given by
the IP address can visualize the current scene.
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Figure. 7. Key instruction through Keypad
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VLRESULTS AND DISCUSSION

Figure.8. DTMF Robot

Figure. 8. Gives the final outlook of the robot which describes the movement accordingly. i.e., when, 2 is pressed the
robot moves Forward- 8 is pressed moves Backward — 4 is pressed turn Left — 6 is pressed turn Right -5 is pressed
Stop.
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Figure 9: ESP-32 CAM (Tltput

The output of the ESP-32 camera is shown simultaneously with the robot control operations as shown in the figure 9.
We can also add additional features like Face Detection, Recognition & Quality Control.

VILFUTURISTIC CHALLENGES

Device completely relies on the network. If required network is present, then the system works or stand alone.
Likewise, if Wi-Fi connection is good, then camera works and shows live capturing else it is difficult to record. In
future this problem may be solved by good network around or any alternate solution to make more efficient.

VIII.CONCLUSION
DTMF technology can be helpful for military purposes. This device overcomes from huge battery wastage, efficiency

and many more problems. The programing used gives very good control on the movement of the robot. The robot is
built keeping military, police, security, and surveillance forces in mind.
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