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 ABSTRACT: Emotion regularly intercede and encourage collaboration among people. Along these lines, 

understanding feeling regularly brings setting to apparently peculiar as well as intricate social correspondence. 

Feeling can be perceived through an assortment of methods, for example, voice pitch, non-verbal 

communication and increasingly complex strategies, for example, electroencephalography (EEG). Be that as it 

may, the less demanding, increasingly down to earth technique is to analyze outward appearance. Obvious 

facial pictures give geometric and appearance examples of outward appearances and are touchy to brightening 

changes. Thermal facial pictures record facial temperature circulation and are hearty to light condition. In this 

way, articulation acknowledgment is upgraded by obvious and thermal picture combination. Much of the time, 

just unmistakable pictures are accessible because of the boundless notoriety of noticeable cameras and the 

staggering expense of thermal cameras. Along these lines, we propose a novel unmistakable articulation 

acknowledgment strategy by utilizing thermal infrared (IR) information as special data. 
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1. INTRODUCTION 
 
Autism Spectrum Disorder (ASD) is a medical 

condition which occurs mainly in children at the age of 

two to three. It causes difficulties in social 

communication, social relationship and imagination. 

Since there is a wide variation in the type and 

severity of symptoms Autism is also known as 

“Spectrum Disorder”. Till now scientists have not 

discovered the exact causes of ASD and there is no 

complete cure for this condition. Researchers 

suggest that influences from the environment cause 

the genes to act together which affects the 

development in ways that leads to ASD. There are 

various autistic therapy methods, the most common 

methods preferred by therapist usually include toys 

or pet animals. But the disadvantage is that the sharp 

edges of the toys might injure the child and in the 

case of pet animals certain factors are always taken 

into account such as safety, allergies such as pet 

dander, sanitation and hygiene. The recent 

development in the autistic therapy includes the use 

a bi-modal system such as human emotion 

recognition system. This bi-modal system 

 
combines the data obtained from facial expressions 

and emotions obtained from the speech signal. 

Emotion recognition can be characterized mainly using 

facial expressions and verbal expressions. This paper 

proposes a new method of emotion recognition using 

thermal infrared data of the autism children which 

typically uses only facial expressions. Then IoT comes 

into play, where the recognized emotions are delivered 

to the person who takes care of the child. Internet of 

Things (IoT) is a network of devices which allows 

us to connect, interact and exchange data. Better 

communication is possible using IoT which results 

in reduced inefficiencies due to the transparency in 

the communication of interconnected devices. 
 
2. RELATED WORKS 
 
1. V.Bettadapura, ”Face recognition and 

analysis: The state of The art” Comput.Sci.,  
2012. 

This paper presents the evolution of the advances 

made in the field of automatic facial recognition. It 

also tells where the automatic face expression 

recognizers can be used. It also states the 

characteristics of an ideal system, data base that 

have been used. 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 6, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 106 of 111



 

 

 

 

 

 

 

 
 

"The paper manages facial parameterization utilizing 

FACS Action Units (AUs) and MPEG-4 Facial 

Animation Parameters (FAPs) and the ongoing 

development in highlight extraction, face location 

and following techniques.". 
 

2. Y.Yoshitomi,  S.I.Kim,  T.Kawano  and  
T.Kilazoe,”  ffect of sensor fusion for recognition of 

emotional states using voice, face image and thermal 

image of face,” in Proc.9th  IEEE Int. Workshop 

Robot Human Interact. Commun. (RO MAN), 

Osaka, Japan, 2000, pp. 178-183. 
 

A new method which integrates both the voices and 

facial expressions is presented to recognize the 

emotional expressions. We use prosodic parameters 

as energy, pitch signals and their derivatives, which 

are trained by hidden Marcov model for recognition 

of voice. Feature parameters from thermal images in 

addition to visible images are trained by neural 

networks for recognition of facial expressions. 

Infrared ray is used to observe the thermal images 

which are not influenced by lighting conditions. 
 

3. Y.Yoshitomi,   T.Asada,   R.Kato   and  
M.Tabuse,”Facial expression recognition using 

intensity characteristics of facial expressions of 

thermal image,” J. Robot. Netw. Artif. Life,vol.2, 

no.1, pp.5-8,2015. 
 

An integrated method using a neural network and 

thermal image processing for facial expression 

recognition. The 2-dimentional detection of 

temperature distribution of the face is used here. This 

method makes use of infrared rays. The foremost step 

involves the normalization of the front-view face in the 

input image in terms of location and size. The next step 

involves the local temperature difference measurement 

between the unknown expression faces and averaged 

neutral 

 
faces. Based on the studies in the fields of FACS-

AU, and computer vision visible way several blocks 

on the face are selected for the measurement of local 

temperature difference. The blocks including cheek 

bone region are used for improved recognition 

accuracy. The back propagation method is used to 

recognize neutral, happy, surprised, sad expressions 

with 90% accuracy. 
 

4. S.He,S.Wang, W. Lan, H. Fu, “Acknowledgment 

of Facial appearance utilizing Boltzmann machine 

from warm IR pictures," “ in Proc. Humane Assoc. 

Conf. Affect. Comput. Intell. Interact. (ACH), 

Geneva, Switzerland, 2013, pp.239-244. 
 

The imperative highlights incorporated into this work 

may incorporate either temperature measurable 

parameters separated from facial districts of intrigue or 

the hand create includes normally utilized in noticeable 

range.For thermal images there are no specially defined 

images  
.This paper proposes the using of Deep Boltzmann 

machine which is composed of two layers .The faces 

are first located and from the thermal infrared 

images .This machine is used to recognize facial 

expression and the experiment is compared with the 

NVIE database. 
 

5. A. Wesley , P .Buddharaju, R. Pienta , and” 

I.Pavlidis, "A relative examination of visual and 

warm modalities for mechanized outward 

appearance acknowledgment,” in Proc. Int. Symp. 

Vis. Compute., 2012, pp. 51-60. 
 

Facial expressions can be distinguished using Facial 

Action Coding System (FACS) which breaks down 

human facial expressions into distinct action units 

(AUs). This paper provides a comparative performance 

analysis of automated facial expression recognition 

from thermal and visual facial videos and their fusion. 

The feature extraction process include primarily of 

regions of interest (ROIs) placements at 13 reference 

regions on the face where it is difficult for evaluating 

all AUs, then extracting mean value and applying 

principle component analysis(PCA) which extracts 

neutral expression deviation. The 
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facial expressions are classified by trained feed 

forward multilayer perceptron with standard 

deviation expression profile. This experiment shows 

that thermal imaging modality outperforms visual 

modality thus it overcomes some demerits which are 

normally found in visual domain due to illusion and 

skin complexion variations. 
 

3. EXISTING SYSTEM 
 

An automatic human emotion recognition  
system. The system is bi-modal and is based on fusing 

of data regarding facial expressions and emotion that 

has been extracted from speech signal. We have 

incorporated Viola and Jones face finder (OpenCV), 

dynamic appearance display - (AAM-API) for 

removing the face shape and bolster vector machines 

(LibSVM) for the arrangement of feeling designs We 

have used optical flow algorithm for computing the 

features needed for the classification of facial 

expressions. 
 

4. PROPOSED SYSTEM 
 

Thermal infrared images which record temperature 

distributions are not sensitive to illumination 

conditions. There are several researchers have utilized 

facial expression recognition using thermal images. 

Although IR are receptive to illumination condition 

they are more sensitive to temperature and opaque to 

glasses. Additionally they do not provide clear 

geometric and appearance patterns as visible lights do. 

Geometric patterns, appearance patterns and 

temperature distribution are all crucial for facial 

expression recognition. Therefore it is beneficial to 

combine visible images and IR images for facial 

expression recognition. However the use of thermal 

imaging for facial expression recognition in the real 

world is questionable. In most cases visible images are 

available due to prevalence and low cost of visible 

cameras compared to thermal cameras. 
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FACE THERMAL IMAGES 
 
Infrared thermography (IRT), thermal imaging are 

based on infrared imaging science. Thermo grams, 

the images of the radiation in the long infrared range 

of 9000-14000 nm of the electromagnetic spectrum 

are detecting using the Thermography cameras. The 

disadvantages caused by using visible images is 

rectified by using thermography because it can be 

rectified by using thermography because it can be 

viewed with or without illumination. Increase in 

temperature increases the emission of radiation. The 

amount if IR energy emitted, transmitted and 

reflected by an object is the thermal images. The 

thermal imaging is used in human beings and warm 

blooded animals to monitor the physiological 

change. 
 

A thermal imaging camera is a very important 

component which performs a series of algorithms to 

interpret the data and later an image is build. The 

image that is obtained shows the approximation of the 

operating temperature of the object. Next a series of 

algorithms are employed by the thermal imaging 

camera will build a picture in viewer and 

simultaneously also records 
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a visible picture. This is usually served in a JPG 

format. This is done to rectify the problem caused due 

to the fact that the thermal imaging camera can only 

view the electromagnetic radiation which in turn is 

impossible to view/detect with the human eye. Thus 

this camera does the role of noncontact temperature 

recording. Emissivity plays a very important role in 

this method. The temperature of the object being 

viewed is changed by the camera with its emissivity 

setting. 
 

5.2. RGB 
 

The colour information of each pixel is included in 

the RGB image. Three samples (colour channels) are 

required to be provided for each pixel, which are 

considered to be in the coordinates in some colour 

space. The concept of RGB colour space is 

commonly applied in computer displays. The 

combination of red, green and blue intensities are 

used to determine the colour of each pixel which are 

stored in each colour plane at the pixel’s location. 

The RGB image is stored as 24 bit image by the 

graphics file format where the components red, 

green and blue are 8-bit each.  
 
 
 
 
 
 
 
 
 
 
 
 

 

5.3. HOG 
 

HOG is abbreviated as histogram of oriented gradients. 

HOG is used as a feature descripted. It is usually used 

in image processing and computer vision for the 

purpose of object detection. In localized portions of an 

image this techniques counts the occurrences of 

gradient orientation. This method is found to be similar 

to that of scale-invariant feature transform descriptors, 

edge orientation histograms and shape contexts. 

 
The basic idea behind the histogram of oriented 

gradients (HOG) descriptors is that object 

appearance and shape within an image is described 

by the distribution of edge directions or intensity 

gradients. In this concept, the image we have 

considered is divided or splitted into small 

connected regions called cells and a histograms of 

gradient directions is compiled for the pixels within 

each cell. By calculating a measure of the intensity 

across a larger region of the image which is called a 

block and then using this value to normalize for the 

purpose of improved accuracy. This normalization 

will yield better invariance to changes in shadowing 

and illumination. 
 

The Histogram of Oriented Gradients (HOG) 

descriptor is formed to be more advantageous 

compared to other descriptors. The HOG descriptor 

operates on local cells and it is considered to be 

invariant to photometric and geometric 

transformations, except for object orientation as such 

changes appears only in larger spatial regions. The 

concepts like fine orientation sampling, coarse 

spatial sampling and strong local photo metric 

normalizations which are discovered by Dalal and 

Trigge permits the individual body movement of 

pedestrians. Due to these reasons, the Histogram of 

Oriented Gradient (HOG) descriptor is thus 

particularly suited for human detection in images. At 

present, the approach combining both the SVM and 

Histogram of Oriented Gradients(HOG) has been 

widely applied to the recognition of the image and 

has achieved a great success especially in human 

detection.  
 
 
 
 
 
 
 
 

 

5.4. CONTOURING 
 

Contour deals with the shape formed by the outer 

edges and defines the structure of the face. It is the 

representation of the outline of the face or 
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something. Contour tracing is a method to extract 

the boundary of the digital image. 
 

5.5.CONTINUOS WAVELET TRANSFORM 
 

The Continuous Wavelet Transform (CWT) uses the 

inner products to measure the similarity between an 

analyzing function and a signal. 
 

A wavelet is a mathematical function which is 

usually used to divide a given function into different 

frequency components. The copies which are called 

as daughter wavelets are scaled and the translated 

copies of the mother wavelet, a fast decaying or a 

finite – length oscillating waveform. Image 

compression is the most popular applications of 

wavelet transform.  
 
 
 
 
 
 
 
 
 
 

 

5.6. LSSVM 
 

LSSVM is abbreviated as Least-Square – Support-

Vector-Machines. It is a Kernel-based learning 

method that is used to analyze data and recognize 

the patterns and used for classification and 

regression analysis. Large scale problems finds 

solution by solving a set of linear equations. This 

paper uses LSSVM for the classification process of 

facial expression. 
 

LSSVM is mainly used in this project for the 

comparison purpose. For example, let us consider 

two thermal images acquired from an autism child. 

One image will be a standard normalized image 

taken when the child was in normal state, the second 

image will be the image obtained at the current state. 
 

On the basis of comparison between the two images 

obtained, a 2-D graph will be plotted. Based on the 

observation there are three cases, 

 
Case 1: Normal State: In this case, the normal image 

obtained and the current image that we got are 

identical, since the child is in normal state. 
 

After comparison we can conclude that the 

normalized curve and the obtained curve coincide 

with each other. 
 

Case 2: Hyperactive State: In this case, the child is 

in hyperactive state and shows aggressive attitude. 

Hence after we compare the normal image and the 

current image we obtain a graph in which the desired 

curve is deviated from the normalized curve and it is 

found to be at the top of the normalized curve. 
 

Case 3: Hypoactive State: Hypo activity is an 

inhibition of locomotors or behavioral activity. It is a 

condition where the child is less than normally 

active. Hence after we compare the normal image 

and the current image we obtain a graph in which the 

desired curve is deviated from the normalized curve 

and it is found to be at the bottom of the normalized 

curve. 
 

After the classifier process, based on the 

analysis made at this stage, the output is obtained by 

means of a buzzer and the present state of the child is 

displayed in the LCD display. 
 

Finally the recognized emotion is sent to the 

IoT Think speak account for the long term analysis 

of the child. Thus the doctor could access the 

account at any time for the future reference of the 

treatment. 
 

6. CONCLUSION 
 

Several research studies about autism have 

emphasized the importance of understanding the 

vocal as well as the facial behavioural expressions, 

since they both have significant impact on how 

children with high functioning autism are perceived 

by naïve observers. 
 

In this study we have taken into account the thermal 

images of the autism children. While comparing 

with the visible images which has been used by 

previous work, the thermal images are unaffected for 

variation in shadow and 
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illumination while visible image based recognition 

of facial expression is influenced by those 

parameters. The topographic distribution of facial 

cutaneous temperature exhibits clear features that are 

directly correlated to emotional arousal. 
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