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 Our project aims to present a microcontroller based surveillance platform that is 
effective as a surveillance tool in both high and low visibility condition with multiple 
sensors like PIR sensor, temperature sensor, ultrasonic sensor, LDR and light source.It 
can be implemented by using a smart phone operated robotic system which gives live 
video feedback that directly stores in cloud using cloud computing technique. The 3G 
network for video transmission is provided by the smart phone attached with 
robot.DLINK software is used while setting password. The recording of video is done 
through IP camera and it can be viewed either through   user cell phone using DLINK 
application or through internet using DLINK website. Cloud computing relies on 
sharing of resources to achieve coherence and economies of scale, similar to utility. The 
communication is secure as we can use data encryption and DTMF decoder 
table.MT8870 a modern and efficient DTMF decoder is used which reduces the noise 
passes and makes the whole system efficient. The circuit is less complex cost effective, 
at the same time it has higher efficiency and smarter technology. 

 
INTRODUCTION 

 
 Surveillance is the monitoring of  behavior, activities or other changing information, usually of people .This 
can include observation from a distance by means of electronic equipment and it can include simple, relatively 
low-technology methods such as human intelligence agents. Surveillance is used by governments for 
intelligence gathering, prevention of crime, the protection of a process and as well as in military sector since it 
helps in increasing security of the society, hence minimizing terrorist and criminal activities. In the proposed 
system, robotic movement is controlled by DTMF tones. It uses the internet to transfer the data between robot 
and user. The smart phone is used to give the control commands to the robot for its movement, and receive the 
video frames of the surrounding environment from the camera mounted in the robot. Since the mobile is used 
the user need not be present nearby. He can present anywhere where network is available.3G network must be 
available for proper video transmission without any time delay resulting in data dropout. Temperature sensor 
and PIR sensor with FRESNAL lens are used to measure temperature and detect presence of human 
respectively. 
 DTMF is a signalling system for identifying the keys or better say the number dialled on a pushbutton or 
DTMF keypad. DTMF is a multi frequency tone dialling system used by the push button keypads in telephone 
and mobile sets to convey the number or key dialled by the caller. DTMF has enabled the long distance 
signalling of dialled numbers in voice frequency range over telephone lines. This has eliminated the need of 
telecom operator between the caller and the callee and evolved automated dialling in the telephone switching 
centers. DTMF is the bleeping sounds that you hear when you press a phone key when two phones are 
connected in a network. Each key generates a pair of tones hence the name Dual Tone Multi-frequency.DTMF 
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keypads are laid out on a 4x4 matrix. It is the combination of two sine wave tones to represent a key. These 
tones are called row and column frequencies as they correspond to the layout of a telephone keypad. Row 
frequencies are lower group of frequencies whereas column frequencies are of higher group of frequencies. 
When the call is on, the pressing of any numerical key leads to generation of DTMF signal which is audible on 
the other side. Thus each key has unique frequency pair and thus unique DTMF tone. For example, DTMF tone 
for key 6 is sum of two sinusoidal waves of frequency 1477 Hz and 770 Hz.There are 12 standard signals and 4 
extra buttons A, B, C, D. 
      

 
 
Fig. 1: Block diagram for frequencies of DTMF signal. 
 

 
 
Fig. 2: DTMF  waveform generation. 
 
Overall System: 
 The overall system is splitted into three sections called robotic movement section, video transferring section 
and sensor section. In video transferring section, cloud computing technique is used. Cloud computing is a 
recently evolved computing terminology or metaphor based on utility and consumption of computing resources. 
It involves deploying groups of remote servers and software networked that allow centralized data storage and 
online access to computer services or resources. Among the two methods available for cloud computing namely 
public and private, we use a private or hybrid type of cloud computing. Cloud computing provides advantages 
such as 
• Agility-lightness, speed 
• Cost reductions 
• Vast storage medium 
• Device and location independence 
• Easy maintenance 
• Multitenancy- friendly resource sharing 
 As per the system the robot can be controlled from anywhere provided the network should be available. 
Android phone mounted on the robot should attend the call automatically by changing the mobile settings.So,if 
a call is made, the DTMF signals are generated in receiving side. After the generation of DTMF signal, decoder 
IC decodes the DTMF signal and transmits the equivalent binary digits to Arduino. Arduino sends the output to 
motor driver IC according to the programming. The IP camera is mounted on the stand which is in front of 
chassis. The stand movement is controlled by the stepper motors. Two stepper motors are used. One is to turn 
the IP camera stand to either left or right to a full 360 degree. And other is used to move stand either up or down 
to 180 degree. So both the stepper motors and normal motors are controlled according to the programming. 
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Fig. 3: Robotic control diagram. 
 

 
 
Fig. 4: Block diagram for sensor interface. 
 
 In the sensor section, ultrasonic sensor is used for obstacle avoidance. If the android mobile is placed 
vertically, then the inbuilt proximity sensor is used for obstacle avoidance purpose. 
 It will reduce the circuit complexity as well as the cost. For video transferring part 3G mobile network 
communication is necessary to view the video without any delay. Cloud computing technique makes the data 
storage purpose much easier.   
 With the Temperature sensor attached with LCD display, we can visualize the temperature reading. Light 
source is provided with the robot and it will illuminate according to the LDR output in which the LDR is 
connected with relay. Two PIR sensors are attached with the robot. PIR sensors are used to detect the humans. If 
the PIR sensor issues high output then according to the programming the servo motor turns towards that 
direction. In that case, proximity sensor which is available with onboard mobile will sense if there is any object 
in front of it and automatically it will avoid that path. In future, a solar panel can be attached with the system if 
any emergency power failure happens. If the solar panel is fixed then the programming should be changed 
accordingly so that the panel is recharged and give supply. 
 
Construction: 
 Both two wheeled and four wheeled robots can be used. Four wheeled robot is used here. Controlling of 
four wheeled robot is better when comparing with two wheeled one. They are connected to motor which are 
driven by motor drivers L293D. The dimension of the robot is 30 x 30 cm (l x b). The power supply is given by 
a 12V battery which is mounted over the robot. Android mobile (Onboard mobile) is placed over the chassis. It 
is placed nearby IP camera which is also placed in stand above the chassis where the stand is controlled by servo 
motor to turn the IP camera. IP camera is used for examining the circumference. Two PIR sensors are used. 
They are placed at the front end corners of the robot.Light source is placed in front of robot. They are provided 
LDR sensors with relay to automatically turn on the light source when there is lack of illumination. Ultrasonic 
sensors are used to avoid the obstacles when the signal is disturbed. Temperature is known by the temperature 
and humidity sensor.Arduino mega 2560 is attached to the sensors and DTMF decoder. 
 
Working: 
Robot movement control: 
 To control the robot movement DTMF signals are used. A call is made from the user to the onboard android 
phone. While fixing phone on robot the setting should be changed to pick the call automatically. When a call is 
made to the onboard mobile phone, the call is picked up and when the user dials the number in the number pad 
DTMF signals are generated provided the mobile is not in silent mode. Those generated DTMF signals are 
decoded by the DTMF decoder MT8870 IC. And the output is sent to the Arduino, then according to the 
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programming the arduino sends the binary code to the motor driver IC L293D so that the motors take the correct 
turn move in appropriate direction. 
 
B.   Live video transfer: 
 For video transmission part, the IP camera should be provided with password which was set by DLINK 
software before operation. While operation, the camera needs 3G network to send the videos without any time 
delay. The network is provided by onboard mobile phone.Cloud computing or "the cloud" focuses on 
maximizing the effectiveness of the shared resources. Cloud resources are usually not only shared by multiple 
users but are also dynamically reallocated per demand. This can work for allocating resources to users. The user 
may wish that his or her information is kept private, but the owner of the remote servers may want to take 
advantage of it for their own business. 
 

 
 
Fig. 5: Block diagram for video transferring. 
 
 During surveillance, the camera transfers the video to cloud by CLOUD COMPUTING TECHNIQUE. By 
logging in DLINK through internet with user id and password, we can monitor the videos provided by IP 
camera which is provided with robot. No matter where the user is, operation can be done by this method. So 
CLOUD COMPUTING makes possible the transfer of videos, sound to a larger distance. If the user is available 
within the Wi-Fi range, then there is no need to the user to follow the above procedure. By getting the mobile 
application named DLINK, the user can visualize the video through that application. The synchronization 
between the user mobile and the video camera is done by entering the password in DLINK application which 
must be same as the password given to IP camera. In this condition, the user can give Wi-Fi network to video 
camera in case of any internet connection problem. 
 
C.    Sensors part: 
 LDR sensor is attached to the relay so that in case lack of illumination power source will be turned on. The 
temperature sensor output is given to the LCD and it is placed in front of camera so that the temperature in that 
area is visible to the user. The maximum temperature sensed by the sensor depends on the material used in the 
sensor. So user can choose the required sensor. When PIR sensors which are available at the corners detect the 
human, the IP camera stand turns to the appropriate direction according to the programming by the use of servo 
motor. Ultrasonic sensor is used in case of network failure. Network failure is considered while no signals are 
received for a certain period of time. At such period auto mode is enabled means the robot moves without 
hitting any obstacles and follows the previous command. 
 

 
 
Fig. 6: Flow of the complete working. 
 
Applications: 
• Emergency rescue operation 
• Displaying hidden Land mines   
• Can be used for surveillance   
• For spying 
• For nuclear research 
• Military applications 
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Future Advancements: 
 In the proposed system, we can add solar panels in the future to make the robot function with solar energy 
as external power source and thus full power backup can be achieved. 
 
Conclusion: 
 The primary purpose of smart phone operated robot is to be acquainted with the information in the locations 
where we cannot footpace. It is expected that, this system can widely be used in emergency rescue scheme, 
surveillance and other application sectors those are suggested. If installed with trajectory projections it could be 
of a wider phenomenal growth in the military. 
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