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Abstract- Nowadays, Unmanned Aerial Vehicle is mostly used for surveillance and reconnaissance by 

military and law enforcement agencies around the world. This paper describes an efficient system of using 

the UAV for the search and rescue operations using Thermal Infrared cameras like Flir cameras and Infrared 

Thermography for long Infrared radiation and electromagnetic spectrum to produce thermogram images. 

Objects with a temperature above absolute zero emits infrared radiations, thus making it possible to see 

without illumination. The amount of radiation increases with the increase in temperature. Therefore 

thermography allows us to see the variation in temperature. The paper describes how the thermography can 

be used in the drone for search and rescue operations. This system can also be used in the detection of gas 

pipe leakage system and person who are lost in the urban regions also. The Flir cameras make it a long range 

system and the thermogram makes it as accurate as possible. The kalman filter can be used to filter out the 

noise and other inaccuracies and produces estimates of the unknown variables that tend to be more accurate. 

Thus the linear quadratic estimation show the required human temperature over the noise produced by the 

imaging and the background subtraction leads to the target temperature. 
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1.INTRODUCTION 

 

The Drone nowadays are used for filmography and fun purposes only. The long range drones can be used in the 

search and rescue operations which reduces the time consumed and people working in the area. The search 

operation in an urban areas are based in the time factor only.  

 

The more time consumed the person will be in more dangerous situations. The Unmanned Aerial Vehicle 

attached with the Flir camera makes a compact design makes it light and easy to attach and to turnouts. The two 

basic ranges are the long-wave and medium-wave. Long wave infrared cameras (LWIR), sometimes called “far 

infrared”, operate at 8 to 12 μm, and cans see heat sources, such as hot engine parts or human body parts, a few 

miles away. 

 

FLIR stands for Forward Looking Infrared Radar is a night vision technology used in desert storm war and for 

target acquisition and tracking. The UAV can give the user thermal picture miles ahead to locate and acquire 

specific targets. Thermal energy is transmitted in the infrared wavelength (1 micron to 100 microns). You can 

see the image below that the thermal energy is closely related to visible light in that it travels in a wave. Thermal 

IR imaging takes traditional light amplification night vision devices. The human eye can only see the narrow 

middle band of visible light that encompass all the colours of the light in the rainbow. 

 
 
 
 
 
 
 

 

 

 

Figure 1: Light spectrum 

 

The camera captures high resolution images with which the user can visualize with great precision 

the accurate temperature in different points of the registered area. Most of these camera make even the capture 

high definition images that makes thermal transients possible. These transients are represented by means of 

sequence of images, which enable to obtain the temperature evolution in any point of the captured image, as 

well as to compute diverse statistic parameters related to the registered thermal map. A special lens focuses the 

infrared light emitted by all the objects in view. The phased array of the infrared detectors elements are used to 

scan the focused light. The detector elements create a very detailed temperature pattern called a thermogram. It 

takes about one-thirtieth of a second for the detector array to obtain the temperature information is obtained 
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from several thousand points in the field points of view of the detector array. The thermogram created by the 

detector elements is translated into an electric impulses. The impulses are sent to a signal-processing unit, a 

circuit board with a dedicated chip that translates the information from the elements into data for the display. 

The signal processing unit send it to the display, where it creates an image. 

 

 

2.BACKGROUND INFORMATION 

 

Drones have been proven to be a source of fun and recreation, but they have the potential to provide a wide 

range of benefits to the search and rescue operations are formidable. These are mostly used in the military 

operations and aerial analysis only. The raw data needs to be analyzed and interpreted. 
 

A. Problem statement 
 
The disaster management are of  two types : 
 
1)Pre Disaster Management 
 
2)Post Disaster Management 

 

This paper deals with the post Disaster Management which involves the search and rescue operation. The search 

operations involve more resources like man power and equipment’s but will take more time. The search and 

rescue operation involving the drone and TIR cameras helps to find a human heat signature and other programed 

sensing also. The main research objective is to find how the drone can assist the Fire Fighters in the search 

operations. During a Disaster like Earth quake the rescue operations have to be conducted in various places at 

similar time. The key Factor which involves the lifesaving is time. The work must be done efficient to save time 

and therefore people’s life. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FIGURE 1: DISASTER SITE 
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Analyzing such a crumble with large man power is difficult and saving people’s life is doubtful. Thus a well-

organized group are elite members are required to fulfill the task. But the same group cannot attend the whole 

city when effected in large scale. 

 
 
Machine is a Man’s friend which makes his task simpler and accompany him to make his job more efficient 
manner. The Drones are Unmanned aerial vehicles which can be used to analyze a large amount of area in a 
short time. It can map everything from linear features like roads, pipelines and power lines to large buildings 
also. This is a multipurpose analysis and imaging equipment which can be programmed to analyze and sense 
any temperature ranging from 0 to 900 Celsius and a wide range of 18 km with the accuracy to the size of a 
man. The problems like Infrared Glare, obstruction and reflections are overcome in this paper by various 
Forward looking Imaging technique and illumination algorithms also to clear the reflections and glare occurred. 
 
3.SYSTEM DESCRIPTION 
 
3.1 SYSTEM ARCHITECTURE 
 

The system architecture into two parts the UAV and the thermal infrared camera. The UAV is attached to a GPS 

system which make it operable form long range. The FLIR M500 is a mid-range thermal infrared camera with 

night vision also. The cool thermal sensor allows it to function for a long time and Gyro sensor allows the image 

stabilization improve. The M500 has a video tracking and Radar Integration also which allows a long range of -

4.9 nm to 9 km which is incredibly useful in searching lost person in an urban areas. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2 : SYSTEM DESIGN 
 
3.1.1 UAV SYSTEM DESCRIPTION 

 

The UAV is built on a small frame with control board of 4 rotors. The purpose of the control board is to 

stabilize the aircraft during the flight. The signal form the gyroscope inputs the information to the integrated 
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processor and sends out a control signal to the electronic speed controller and control the speed of the rotor. The 

UAV is built with a GPS unit also to send and receive the locations and directions backward and forward 

direction. The operating frequency is set to maximum Hertz to get the clock rate highest and the processing to a 

minimal amount of time. The accelerometer measure linear acceleration of the device. The LIS302DLS is a 3 

axis based accelerometer operates in two models to measure 2g and 8g with 100 and 400 mhz. 
 
3.2.2 COMPARISON BETWEEN QUADCOPTER AND OTHERS 

 

The main difference between a quad-copter and a helicopter is the number of blades used for the lift. A 

helicopter mechanism is difficult to build and to make it work on purposefully, whereas quad-copter are pretty 

simple. A helicopter produces all the lift needed which is equal to its weight with one blade. As a result the total 

mechanism is quite complex. Four motor of the quad copter provides the stability with its quite simple blade. 

The Electronic speed controller and the flight controller draws less voltage from the battery and makes the 

power distribution system more dependable. The ESC uses a PWM signal coming from the flight controller to 

create an average voltage /current to control the speed of the motor. The stronger the signal the more current 

passes through the ESC. 

 

 

4.IMAGE PROCESSING SYSTEM 
 
4.1 GEOMETRIC PROPERTIES OF REFLECTION AND REFRACTION 

 
When an object emits heat in the form of thermal energy the radiation depends on the temperature and property 
of the material. The optical property of a homogeneous material like a lens of a thermal infrared camera have an 
index of refraction n. According to Snell’s law 
 
 
 
 
The propagation of radiation in matter can be described using the ray-tracing program, which makes it possible 

to follow the path of radiation through many different materials and a large number of boundaries. An object 

emits radiation in the direction of the camera where it is focused on the detector and measured quantitatively. 

The maximum radiant power that can be emitted by any object depends only on the temperature of the object. 
 
4.2 FRAME WORK 

 

The algorithm is designed too automatically design to scan the entire area analyze the thermal images using the 

opencv pattern recognition algorithm. The open computer vision is an open source program which consists of 

facial recognition and object recognition algorithms for target detection. When the image and given a template 

is created from asset of sample image called training set and those consolidated images forms a matrix to be 

followed. When the GPS co-ordinates are uploaded the threshold is only set for the highest values only then 

International Journal of Pure and Applied Mathematics Special Issue

2257



when the sensors find the appropriate match the alert message will be sent the admin. 
 
Analyzing algorithm. 

 

To convert and analyze a thermal image into a dampener the system has to convert the image 
into grey scale and reduce the pixel size of the image.  

 
Remove the background and store only the spike that appears in the grid.  

 
Compare the consecutive images and pick the appropriate location of the required pattern.  

 
If the pattern matches the original template the send the coordinates to the admin.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 3 : FLOW DIAGRAM 
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If the image pattern is found it alerts the user and asks to either restart the process or to land the UAV. 

 

The UAV will fixed with a fuel gauge IC which keeps track of the charge state of the battery. The columb 

counter algorithm calculates the current shunt with an amplifier and measure the consumed current and sums it 

over time and compares it with the battery capacity. An additional columb counter is impedance tracking in 

which the fuel gauge tries to measure the battery’s impedance. The fuel gauge usually has its own temperature 

sensor to compensate for various temperature related effects. The mapping of the temperature gauge with the 

discharge and converting into percentage will give no of hours in the air. When any overload or malfunction 

occurs the landing process can be automatically initiated and circumcised. 

 

The idea is to obtain the standard edge detection to sort the important edges and create a template that is used to 

compare with the current image given. The initial segmentation consists of forming the seed region and 

structure. A subsequent region growing stage assigns the pixel stage and unable to pixel one of the region until 

the segmentation is complete. An Artificial Network can be used for the classification of the set based on the 

input. It means that the number of input nodes is equal to number of the considered features. An ANN functions 

based on the number of neurons connected to the central network. In the case of prediction algorithm the images 

with accurate temperature gradient and taken and named with the index values. Now when the neuron receives 

the signal as the input the focused task is initiated and the hash values are assigned into a data structure and a 

hash table is created with every input the data is mapped with the concurrent index. 

 

In the case of night vision the image will be available in green color but the disadvantage of the night vision is 

that when it is pointed to thermal radiation it scrambles the display due to chronic effect. But in the case of 

thermal cameras a special lens is fitted in the frontal lobe to filter the image and create a vector that has the scale 

co-ordinates to form the matrix array. The displacement of the above shown image is seen in the case of the  

radiator  machine  which  show  selective  colors  in  the Rainbow filter but in other weather conditions the 

sensor pick up different gyroscopic values and change the frame into Arctic or Lava. The pattern recognition 

algorithm will convert the image form RBG to grey scale. In case of chemical company there exist a very 

effective and extensive internal network of thermograph users in additional to several reasonable and size 

infrared thermography programs. This network mainly through the use of heat sensing, shares experiences, 

significant findings and new procedures also. One method to enhance this decision making process is to develop 

a weighted assessment matrix, taking  into  account  variation  factors  which  should  be considered when 

determining the severity of the finding and the action required. Although you must modify or develop a matrix 

to  meet  your needs is an  example of weighted  assessment matrix. The maintenance required will develop on 

the analysis of the source of the elevated temperature and can vary from completed replacement to retorquing 

and terminations. Any equipment or object where temperature pattern or level indicate equipment  condition  is  

a  good  application  for  Infrared thermography. It is essential in being able to safety collect useful data and 

accurately interpret the data gathered. 
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5.PREDICTION ALGORITHM 
 
The basic parameter are between “37 c to 45 c” and the patterns are classified into 4 colors such as Gray scale, 
Arctic, Lava, and Rainbow. Alternative way is display the image in the form of grey scale white represents the 
heat emitted and black represents the other parts. 
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6.CONCLUSION AND FUTURE WORK 

 

This paper describes a system to help people during disaster using Infrared Thermography with the help of 

computer vision. The prediction algorithm analyze the images taken by the FLIR camera and send it to the user. 

It is capable of analysis the system using thermal sensors and FLIR cameras M500. This system makes use of a 

microcomputer to run a detection algorithm using a low cost thermal sensor and GPS module. The system 

proved that it is possible to detect life using a thermal sensor and GPS on an airborne platform, and send the 

detected data (images, GPS location) wirelessly to a GCS to be analyzed. The predictive mobile application has 

been integrated to this system to show potential uses for the system in Disaster, Rural environments or search 

and rescue remote sensing. In future a higher resolution thermal camera can be utilized to improve upon the 

thermal imaging and make it possible to distinguish between different environments and metals also. 
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