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Abstract: 

The conventional method of detecting objects based upon visual imagery and digital camera is a widely used approach for object 

classification. But at some stages, this technique fails, when an object is hidden behind some obstacle or at the back of another 

object. In this research paper, a new method of object classification using the record of heat signatures of different objects is 

discussed. These records of heat signatures are called as Thermograms. A repository of thermal images of intended objects are 

created and maintained on a computer system. The image of an object is acquired by thermal image sensors, or thermal cameras. 

The thermal image of the object to be identified is compared with those in the database, and inference regarding the object is 

drawn.   
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1. INTRODUCTION  

 

This paper mainly focuses on how objects can be identified 

based upon its heat signatures. Thermal imaging is a method of 

improving visibility of objects in a dark environment by 

detecting the objects' infrared radiation and creating an image 

based on that information. Thermal imaging, near-infrared 

illumination, low-light imaging and are the three most 

commonly used night vision technologies. Unlike the other 

two methods, thermal imaging works in environments without 

any ambient light. Like near-infrared illumination, thermal 

imaging can penetrate obscurants such as smoke, fog and haze. 

Every object has its radiation pattern and emits infrared energy 

(heat) as a function of their temperature. The infrared energy 

radiated out by the object is known as the object's heat 

signature. In a broader sense, the hotter an object is, the more 

radiation it emits. A thermal camera is essentially a heat sensor 

that has the capability to detect and record tiny differences in 

temperature. This device collects the infrared radiation from 

objects in the scene frame and creates a digital image based on 

information about the temperature differences. Because objects 

are rarely at the same temperature as other objects around 

them, a thermal camera can easily detect them and they will 

appear as distinct objects in a thermal image. The objects are 

classified in two broad categories: Human and Non-Human. 

This paper discusses the methodology for achieving the goal of 

object classification using thermal imaging.    

 

2. PREVIOUS WORKS 

 

Till date, heat sensors do not find any substantial position in the 

field of object classification. Thermal cameras fail to find their 

independent use in detecting and classifying objects. In an 

annual report issued by Pacific Northwest National Laboratory, 

United States Department of Energy, an attempt was made to 

automate the detection and classification of bats using thermal 

image processing. Unlike traditional methods that require a 

human observer recording events as they are observed, video 

recording provides a real-time archive of what was observed 

and could be conducted at remote locations. However, the still 

requires a trained observer viewing the video, which becomes 

both times consuming and expensive, and, like traditional 

methods, is still prone to observer bias. Their research team 

began by acquiring existing thermal video files. They were able 

to develop methods to automatically identify targets recorded 

with infrared video, including performing Video Peak Store 

methods with computer code. We also developed methods to 

extract information describing flight tracks of the identified 

objects. Our confirmatory analyses to determine the effect of 

random variation on flight track sinuosity enabled the 

development and testing of data smoothing techniques to 

distinguish tracks based on sinuosity. Our video library will 

allow us to describe and classify bird groups and species we 

observed in marine environments.  In another research paper on 

Thermal Facial Analysis for Deception Detection, by Bashar A. 

Rajoub, Member, IEEE, and Reyer Zwiggelaar , it is discussed 

that Thermal imaging technology can be used to detect stress 

levels in humans based on the radiated heat from their face. In 

this paper, we use thermal imaging to monitor the peri-orbital 

region’s thermal variations and test whether it can offer a 

discriminative signature for detecting deception. They started 

by presenting an overview on automated deception detection 

and propose a novel methodology, which we validate 

experimentally on 492 thermal responses (249 lies and 243 

truths) extracted from 25 participants. The novelty of this paper 

lies in scoring a larger number of questions per subject, 

emphasizing a within-person approach for learning from data, 

proposing a framework for validating the decision making 

process, and correct evaluation of the generalization 

performance. A k-nearest neighbour classifier was used to 

classify the thermal responses using different strategies for data 

representation. We report an 87% ability to predict the lie/truth 

responses based on a within-person methodology and fivefold 

cross validation. Our results also show that the between person 

approach for modelling deception does not generalize very well 

across the training data. In yet another research paper on 3d 

Object Classification based on Thermal and Visible Imagery in 

Urban Area, by Hadiseh Hasani and Farhad Samadzadegan , an 

attempt to deploy thermal sensors to classify urban area was 

made. The spatial distribution of land cover in the urban area 

especially 3D objects (buildings and trees) is a fundamental 

dataset for urban planning, ecological research, disaster 

management, etc. According to recent advances in sensor 

technologies, several types of remotely sensed data are 

available from the same area. Data fusion has been widely 

investigated for integrating different source of data in 

 

Research Article                                                                                                                              Volume 7 Issue No.5  



International Journal of Engineering Science and Computing, May 2017         11401                                                                  http://ijesc.org/ 

classification of urban area. Thermal infrared imagery (TIR) 

contains information on emitted radiation and has unique 

radiometric properties. However, due to coarse spatial 

resolution of thermal data, its application has been restricted in 

urban areas. On the other hand, visible image (VIS) has high 

spatial resolution and information in visible spectrum. 

Consequently, there is a complementary relation between 

thermal and visible imagery in classification of urban area. This 

paper evaluates the potential of aerial thermal hyperspectral and 

visible imagery fusion in classification of urban area. In the pre-

processing step, thermal imagery is resampled to the spatial 

resolution of visible image. Then feature level fusion is applied 

to construct hybrid feature space include visible bands, thermal 

hyperspectral bands, spatial and texture features and moreover 

Principle Component Analysis (PCA) transformation is applied 

to extract PCs. Due to high dimensionality of feature space, 

dimension reduction method is performed. Finally, Support 

Vector Machines (SVMs) classify the reduced hybrid feature 

space. The obtained results show using thermal imagery along 

with visible imagery, improved the classification accuracy up to 

8% respect to visible image classification. 

 

3. PROPOSED METHOD 

 

In this research paper, we aim at classifying the objects into 

two classes: Human and Non-Human. Thermal images are 

normally gray-scale in nature: black objects are cold, white 

objects are hot and the depth of gray indicates variations 

between the two. We have used MATLAB and all the codes 

are implemented on it. Some thermal cameras, however, add 

color to images to help users identify objects at different 

temperatures. At initial level, we attempt to classify the object 

as human or non-human. For the same purpose, we intend to 

divide our project work in 3 phases: 
 

3.1 Acquisition of a thermograph and its compression 

This phase employs the basic step of acquiring image from a 

thermal camera or a heat sensing device. In this step, we 

acquire a thermograph and convert it into an RGB image, for 

easy processing of the thermal image.  The second step in this 

phase is the compression of the RGB image acquired from 

previous step. The image acquired from heat sensing device is 

of high resolution and of large size. So the need to compress 

images arises to boost up the processing. Image compression 

refers to minimizing the size in bytes of an image file without 

degrading the quality of the image. The reduction in the size of 

image file allows more images to be stored in a given amount 

of disk or storage space. The compressed image can now be 

used in the next phase. 
 

3.2 Noise reduction and Segmentation 

Noise can be random or white noise with no coherence, or 

coherent noise introduced by the device's mechanism or 

processing algorithms. Since in previous step, we compressed 

image, there are chances that some noise may be induced in the 

compressed image. We removed noise using an averaging 

filter and a median filter. Image segmentation is process of 

partitioning an image into groups of pixels which are similar 

with respect to some parameters. The aim in many applications 

is for the regions to represent meaningful areas of the image. 

We employed Otsu's Thresholding Method to extract the 

required segment from the thermal image obtained from 

previous phase. 
 

3.3 Representation and Description (Inference) 

This is the final phase of the work that we have undertaken. 

The features from the thermograph obtained from previous 

phase are stored. The system is trained for different types of 

input thermograms that include 10 human thermograms, 10 

animal thermograms, and 10 thermograms of natural 

surroundings. For deducing the edges, we used canny 

algorithm for extracting the outer boundaries of the 

thermograph. But for this, the thermograph had to be gray-

scaled. We have employed the Viola–Jones object detection 

framework for matching the sample input with the features 

stored in database.   

 

4. RESULT 

 

The following table shows the result of the overall processing  

 

TABLE.1. RESULT 

 

We had formulated different codes for different modules of 

this project. The applied algorithms have been optimized to the 

best of our knowledge as reflected by the results of our project. 

The results we obtained were at par with what was expected of 

it. 

 

5. CONCLUSION AND FUTURE SCOPE 

 

The chosen concept has resulted in the successful completion 

of the project with highly optimized results. With the prototype 

completed and formulated, the applications of the project are 

many and the scope is huge. The formulated technology can be 

used as a tool for better surveillance. It can be maneuvered for 

the application in the search and rescue operations resulting 

from any natural calamity like flood, earthquake and a lot 

more. This technology could be of great help in this field as it 

becomes highly difficult for the rescue teams to find the 

survivors the debris resulting from an earthquake or from any 

man-made mishap. This technology could be of great help both 

during the day and especially during the night time. 
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S.No 

Input 

Size 

Type Of 

Thermogram Correct Output Success 

1 20 

Human 

Thermograph 15 75% 

2 20 

Animal 

Thermograph 20 100% 

3 20 

Natural 

Thermograph 11 55% 

      
Overall Success 

Rate 76.67% 


