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Abstract— Robots are playing a vital role in works related to 

automation. This reduces human error and also increases the 

productivity. This project is designed for rescuing purpose 

in the natural disasters or in the bomb blasts and also act as a 

spy robot. We are using the computer in this project to 

control the robot and also to visualize the control. For 

controlling the robot, the signal is generated by the 

microcontroller. The generated signal is transmitted through 

ZIGBEE. This project addresses the need for minimum 

mobility constraint security system. Present day security 

systems are costly and require complicated installation 

process. Presently there are two basic types of security 

systems-(1)wired system and (2) wireless system. The 

installation of a wired system is tiresome and requires 

special expertise. Another drawback of the wired system is 

that it has motion constraints. Even though the components 

for the wireless system are costly they are mobile. The 

disadvantage of wireless system is that it is battery driven 

and hence requires replacement of batteries more often. The 

proposed system consists of a single unit which will monitor 

the indoor parameters and report it to the controlling pc via 

ZIGBEE. The signal is given to the microcontroller, which 

is a programmable IC, which can be programmed to control 

the motors according to signal from the computer. The 

system utilize wireless transmitter in the camera to transmit 

the video signal. Using temperature sensor, gas sensor, 

proximity sensor, sound sensor, the activities of the robot 

can be monitored through the computer. 
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I. INTRODUCTION 

With our fast growing and advancing society there has also 

been a radical increase in threat to human life. Many times 

situations can be encountered where physical presence of 

rescue force is not possible and this is where the need of a 

surveillance robot arises and this project strikes right at this 

issue. This project is designed to counter scenarios such as 

urban terrorism where it can go inside the affected site and 

provide live footage and scenario overview to the rescue 

force from over a safe acceptable distance thus giving a 

good idea about the situation which thus can be used to 

formulate counter tactics to overcome such situations of 

emergency. 

II. EXISTING SYSTEM 

In the existing system, we have machines which are 

categorized into two broader types. The first one is the wired 

type. In this type of machine, the power is directly taken 

from the source already embedded in the wall of the 

building. Hence, they tend to be stationary and are fixed i.e. 

permanent. These kinds of devices cannot be moved 

according to the user. For example, if a user is living in a 

building and needs to move then the security system will 

have to be removed which would be expensive and tiresome 

work. The second kind of the machines available in the 

market are wireless but they come a along with a 

disadvantage that even though can move according to the 

wishes of the user but they tend to be restricted in use due to 

their small power source mounted on the device which can 

provide the power to less components. Moreover, these 

kinds of the machines also have a battery problem as they 

needs to be changed regularly and very often very quickly. 

III. PROPOSED SYSTEM 

The proposed system is a machine which will be a 

combination of both of these types. The robot will have 

enhanced features along with effective power efficiency. 

The proposed system consists of a temperature sensor, a gas 

sensor, a PIR sensor, a sound sensor and a metal sensor. All 

these will be controlled by a microcontroller PIC16F877A. 

The system will also have a power supply, a lithium ion 

battery of nearly 1.3AH which will provide power to all the 

sensors along with the motor module and microcontroller. 

The motor module consists of an integrated circuit which 

will direct the motion of the wheels according to the 

situations. Moreover, there will also be a wireless camera 

mounted onboard the robot so that the user can actually 

view the scenario in which the robot is working. 

The proposed system can be used against urban 

terrorism. In USA alone, a robbery is committed in 10 

seconds. This amounts to around 13 million in a year which 

costs to around $1300 per robbery. So, we are talking about 

a loss of nearly $3.9 billion that too in just a single country. 

Let’s take a scenario in which a robbery is going on in a 

bank. The proposed system could go in the building and 

give a view of the building, the number of the hostages, the 

number of the criminals, the easy route out etc. Similarly, if 

there is a building on fire, it can detect the temperature, the 

kind of gas and its intensity in the environment, if there are 

any living beings trapped in the debris which can be 

detected by the sound sensor. 

IV. SCHEMATIC DIAGRAM 

 
Fig. 1: Schematic Diagram of the circuit 
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The proposed system is about 31.5 cm in height and 26.7cm 

in width. It is approximately 14cm high. It weighs about 1 

kg. 

 

 
Fig. 2: Top view and Side view of Robot 

V. BLOCK DIAGRAM 

 
Fig. 2: Block Diagram of Hardware 

1) Sensor Module 

2) Temperature Sensor  

The temperature sensor used is LM35.This is actually a 

better alternative to thermistors and the output obtained is 

more accurate. It is basically an integrated circuit whose 

output voltage is linearly proportional to the temperature in 

Celsius. One of the major advantages of using this sensor is 

that it does not require any external calibration. 

 
Fig. 3: Temperature Sensor 

3) Gas Sensor  

The gas sensor used is of MQ series based upon the need of 

situation. When the sensor comes in contact with gas the gas 

in contact is first ionized and the ionized constituents are 

then absorbed by the sensing element. This ionization leads 

to a potential difference on the sensing element thus 

triggering an output in form of current. There are varieties of 

MQ sensors for detection of various gases for example MQ-

2 is used for detection general combustible gases is one such 

example. 

 
Fig. 4: Gas Sensor 

VI. PIR SENSOR  

For proximity measurement, ultrasonic module HC-SR04 is 

used. With the help of transducers it emits waves of 

frequency near to 40,000 Hz in vicinity and if there is an 

obstacle the waves will be reflected back and received and 

hence by knowing the speed of sound in the medium and the 

time taken the distance is calculated. 

 
Fig. 5: PIR Sensor 

VII. SOUND SENSOR  

M213 is used as the sound sensor for the robot. This sensor 

has the dual advantage of being inexpensive as compared to 

others and simultaneously being accurate. 

 
Fig. 6: Sound Sensor 
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A. Motor Module 

L293D is used as the motor driver which is the most widely 

used as well as convenient and easily available. It contains 

two H-bridge driver circuits which has the ability to drive 

two motors simultaneously. It has predefined commands for 

the movements like 00 and 11 are used for stopping the 

movement of the wheels while 01 and 10 commands move 

the wheel in clockwise and anticlockwise directions. 

 
Fig. 7: Motor Driver 

B. ZIGBEE Module 

ZIGBEE transreceiver is used for wireless communication 

between robot and PC. The advantage of using ZIGBEE is 

that it provides a cheaper alternative over expensive 

Bluetooth and wifi modules and is easily available. 

 
Fig. 8: Schematic Diagram of the ZIGBEE Module 

VIII. RESULTS 

A. When the temperature is the surroundings is increased, 

then the output is: 

 
Fig. 9: 

B. When the system comes in contact with the combustible 

gases or reducing substances, then the output is: 

 
Fig. 10: 

C. When the system comes in contact with a metal, then the 

output is:  

 
Fig. 11: 

D. When the system approaches an obstacle ahead of it, 

then the output is:  

 
Fig. 12: 

E. When the system receives any sound, then the output is: 

 
Fig. 13: 

IX. CONCLUSION 

The proposed system is easy to use, reliable and affordable. 

It is advancement over the wired security systems which 

provide effective coverage while it eradicates the 

disadvantages of the wireless security systems. The system 

is designed such that it is user friendly as well as 

expandable, allow for future control and other upgrades. It 

also provides monitoring of vision and motion. 
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