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Abstract— Natural Calamities always occur and which are unstoppable. Now humans are becoming aware in the concept of 

intelligent rescue operations in such calamities so that precious life and material can be saved though calamities cannot be 

stopped. Earthquakes, landslides are the examples of disasters. Such disasters produce devastating effect[1]. It is difficult for 

humans to work in such hazardous condition. Hence a lot of times humans are buried among the debris and it become 

impossible to detect them. A timely rescue can only save the people who are buried and wounded. So, during such times 

knowing ,from where exactly we must start the rescue is impossible and detection by rescue workers becomes time 

consuming and due to the vast area that gets affected it becomes  more difficult. Mobile robots have been proposed to help 

humans and dogs in such dangerous situation and to perform tasks that neither humans, dogs nor existing tools can do[2]. 

So, this paper proposes a robot that moves in the calamities affected area and helps to identify alive people and continue 

rescue operations. This will give the proper direction to start the rescue operation thereby resulting in fast and safe rescue. 
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I. INTRODUCTION 

Human rescuers have very short time to find trapped victims in a collapsed structure, otherwise the chance of finding victims 

still alive is nearly zero. In such a critical situation technology can make a great help for rescuers.  Rescue robots are also useful 

to do rescuing jobs in situations that are hazardous for human rescuers. They can move into gaps and move through small holes 

that are impossible for humans and even trained dogs. Robots should explore in collapsed structure, extract the map, search for 

victims and report the location of victims and way that rescue team can reach the victim. It can also place a small package 

containing food, drugs and a communication device near the victim. 

CalBot is a robot that operates while in contact with the ground .This robot is used for many applications where it may 

be inconvenient, dangerous, or impossible to have a human operator present. It contains sensors like fire detector, infrared depth 

detector, etc along with a camera which collects data from the surrounding environment and transfers it to the controller 

positioned at distant location. The CalBot will be able to travel to places inaccessible to humans and it will be able to carry 

objects with the gripper built in it. The use of PIC microcontroller, driver IC’s, zigbee module [3] and some other electronic 

components coupled together will help in accomplishment of this project. 

A unique passive infrared sensor is used in the project which emits infrared rays to detect humans. As live human body 

emits thermal radiation it is received and manipulated by the PIR sensor to detect humans. Once the people are located it 

immediately gives audio & video alerts to authorities so that help can reach the live person so fast. An infrared depth detector 

used in this project will detect object in the path of the robot and hence depth can be detected. A flame sensor will detect small 

fire which will come in the path of the robot. It will measure invisible ultraviolet & infrared radiation in order to detect fire. 

It will be having a camera which will be giving live streaming of the situation at the particular location. It will give 

visual idea of the path to be followed for accurate & efficient rescue operation. To handle obstacles gripper is used. It has 

additional hardware component called sprinkler, it will sprinkle water if the small fire is detected & it is also used if the 

unconscious human is found. 

II. SYSTEM ARCHITECTURE 

The three sensors (infrared depth detection sensor, human detection, flame detector) are connected to the microcontroller. When 

this sensors sense something it will send a signal to microcontroller for further operation. The microcontroller processes these 

signal and transmits it to the robot through Zigbee. This signal is received at the Zigbee Transreceiver and serial to USB 

converter converts it and sends it to the PC for further operation. Then the controller in the control room gives command to the 

robot and this command are transmitted to the robot via zigbee. Once the controller processes these command, robot reacts to 

the given command. 

The motor driver drives the motors. A motor driver is a current amplifier; the function of motor drivers is to take a 

low-current control signal and then turn it into a higher-current signal that can drive a motor. The driver moves the motor in 

clockwise and anticlockwise direction. Relay is used for switching purpose, like making sprinkler on and off when needed. In 
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Power supply unit, a 5v and 12v supply is used. Microcontroller, sensors, zigbee are given 5v supply and motors, buzzer and 

replay are given 12v supply. 

 
Fig. 1: Architecture 

III. TECHNICAL SPECIFICATION 

A. Flame Detector 

Flame detectors respond to the production of one or a combination of ultra-violet or infrared spectrums of electromagnetic 

radiation. These detectors comprise an electronic circuit with an electromagnetic radiation receiver. When they sense fire the 

buzzer is turned ON. And then firefighting team can be sent to that particular location. If the fire is small, they sprinkler will 

sprinkle water on it. 

B. PIR Sensor 

A passive infrared sensor measures infrared light radiating from objects. All objects with a temperature above absolute 

zero emit heat energy in the form of radiation. This radiation is invisible to the human eye because energy in these wavelengths 

cannot be seen, but it can be detected by electronics devices like PIR sensor. 

They can detect the energy emitted by objects. PIR sensors does not measure heat; instead they detect the infrared 

radiation emitted or reflected from an object. 

C. Infrared Sensor 

An Infrared (IR) sensor is used to detect depth. The picture shown is very simple black box model of IR Sensor. The sensor 

emits IR light and gives single when it detects the reflected light. 

 
Fig. 2: Principal of IR sensor 

  
 

 

An IR sensor consists of an emitter, detector circuitry. The circuit consists of two parts; the emitter circuit and the 

receiver circuit. The emitter is an IR LED and the detector is an IR photodiode which is sensitive to IR light of the same 

wavelength as that emitted by the IR LED. When IR light falls on the photodiode, its resistance and correspondingly, its output 

voltage, change in proportion to the magnitude of the IR light received. This is the underlying principle of working of the IR 

sensor. 

D. Camera 

Camera is used for live streaming of the path followed by robot so that the person in the control room will get the idea of 

situation and the path for the rescue. Live streaming refers to content delivered live over the internet. It require a form of source 

media (Camera), an encoder, a media publisher and content delivery network to distribute and deliver the content. 
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E. Gripper 

Grippers are used when the robot detects an obstacle in its path so that, by using gripper it can remove the obstacle and move 

ahead. 

F. Sprinkler 

It is used to sprinkle water if small fire is detected and sprinkle water if any human is found unconscious. 

G. ZIGBEE 

ZigBee is a high level communication protocols. Zigbee is a typical wireless communication technology. It uses low rate, low-

power digital radios based on an IEEE 802 standard for personal area networks. ZigBee is intended to be simpler and less 

expensive than other WPANs (Wireless personal area network), such as Bluetooth. ZigBee is targeted at radio-frequency (RF) 

applications that require a low data rate, long battery life, and secure networking. ZigBee works at 250 kbps. It is Open standard 

protocol with no or negligible licensing fees, chipsets available from multiple sources, remotely upgraded firmware, fully 

wireless and low power, mesh networking to operate on batteries, low maintenance and larger network size with standard based 

high security. 

H. Microcontroller Pic16f873: 

PIC16F873 is a high performance RISC CPU. It uses only 35 single word instructions. All are single cycle instructions except 

for program branches which are two-cycle. Its operating speed is DC - 20 MHz clock input, DC - 200 ns instruction cycle. It 

has up to 8K x 14 words of FLASH Program Memory and up to 368 x 8 bytes of Data Memory (RAM).It has 8 level deep 

hardware stack.[5]. It has Direct, Indirect and Relative Addressing modes. It will control the sensors, motors, zigbee module 

and other components. 

I. DC Motor 

DC Motor has two leads. It has bidirectional motion. If we apply +ve to one lead and ground to another motor will rotate in one 

direction, if we reverse the connection the motor will rotate in opposite direction. If we keep both leads open or both leads 

ground it will not rotate (but some inertia will be there).If we apply +ve voltage to both leads then braking will occurs. 

J. H-Bridge 

 
Fig. 3: H Bridge 

This circuit is known as H-Bridge because it looks like ‘H’. The H bridge works in the follows- If switch (A1 and A2) are on 

and switch (B1 and B2) are off then motor rotates in clockwise direction 

1) H-Bridge I.C (L293D) 

 
Fig. 4: L293D is an H-Bridge I.C.  

It contains two H- Bridge pair. 
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2) Truth Table: H Bridge 

 
Fig. 5: Truth Table: H bridge 

When motors pins on output 1 and output 2 and control signal at input 1 and input 2 are connected one can control motion of 

motor. Connect another motor pins on output 3 and output 4 and control signal at input3and input 4.Truth table for i/p 3 and i/p 

4 is shown above. 0 means 0 V or Low.1 means High or +5V. 

In Enable 1 and Enable 2 if you give high then you observe hard stop in condition 0 0 and 11. Unless slow stop of 

motor on low signal. Required Motor voltage has given on pin 8 (Vs) i.e. 12V DC – 24V DC. 

IV. CONCLUSION 

CalBot will efficiently work during rescue operations in   order to reduce time and human efforts by giving proper location of 

the victim and make it easy for human to proceed further. 
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