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Abstract— SURVEILLANCE CAMERAS are one among the most extensively used technologies for corporeal security. In 
this paper, we propose an approach to figure out the bodily emotions and facial expressions of students while conducting an 
examination. Generally students tend to commit malpractices during exams. Irrespective of its consequences. Here we 
introduce hidden surveillance cameras with inbuilt thermal imaging detectors to identify the culprits by their emotions. A 
video collection device is known as surveillance cameras. This is positioned at specific locations in the school or colleges 
where main examinations are conducted. As surveillance cameras accomplishments have become intensified most 
contemporarily. The technology has been evolved in such a way that, it strives to accomplish automatically by operating via 
facial expression and emotion recognition using the information in the form of images obtained from a surveillance system 
with thermal detectors. In this paper, we extend this approach for the recognition of facial expression, using test images. This 
can either be colour images or gray images. The emotions are retrieved using thermal imaging detectors. Here a range is set 
for detection of emotions like fear, tension, anger, worried, etc. Once the body emits a certain amount of heat for the range 
specified, then it is easier to focus on the culprits. For the facial feature vectors there is a generation from the main key point 
descriptors using Speeded-Up Robust Features. Here every point in the facial feature vector is being brought to a standard 
condition and succeeding of the probability density function elucidation is engendered. The interspace between two 
probability density function elucidators are calculated using Kullback Leibler divergence. Here utilisation of Mathematical 
equation is performed for selecting indubitable enactment probability density function elucidators for each lattice, that are 
used for inceptive organizing. Eventually, besides this, we are using a facial expression classifier known as the SVM 
(Support Vector Machine) classifier to distinguish among various expressions. The output is shown as the recognition result. 
The proposed approach shows exceptional performance when applied for the Test Facial Expression database. However, the 
surveillance cameras are also exploited for various purposes. Also these technologies have chances of being utilized 
malevolently. The privacy for these type of technology could be seriously contravened.  
 
Keywords—Surveillance cameras, Thermal detectors, Support Vector Machine, Speeded-Up Robust Feature, KullBack 
Liebler Divergence  
 
 
I. INTRODUCTION  
 
SURVEILLANCE CAMERAS are one among the 
most extensively used technologies for corporeal 
security. In this paper, we propose an approach to 
figure out the bodily emotions and facial expressions 
of students while conducting an examination. 
Generally students tend to commit malpractices 
during exams. Irrespective of its consequences. A 
video collection device is known as surveillance 
cameras. Here we introduce hidden surveillance 
cameras with inbuilt thermal imaging detectors to 
identify the culprits by their emotions. This is 
positioned at specific locations in the school or 
colleges where main examinations are conducted. As 
surveillance cameras accomplishments have become 
intensified most contemporarily. The technology has 
been evolved in such a way that, it strives to 
accomplish automatically by operating via facial 
expression and emotion recognition using the 
information in the form of images obtained from a 
surveillance system with thermal imaging detectors. 
However, the surveillance cameras are also exploited 
for various purposes. Also these technologies have 
chances of being utilized malevolently. The privacy 

for these type of technology could be seriously 
contravened. Hence, we initiate a certainty 
substructure that safeguards all the confidential data 
retrieved from the facial expression and emotions that 
have been detected.  
Usually each and every emotion of a human are often 
felt inside the body. Over here we divulge the entire 
layout of the sensations felt in the students analogued 
with distinguished emotions using thermal detectors. 
There are thermal detectors attached with cameras 
these days readily available. A thermal detector is a 
well known device used for estimating power of 
occurrence electromagnetic radiation through a 
heating of material with a dependence of temperature 
of electrical resistance. The emotions are retrieved 
using thermal detectors. Here a range is set for 
detection of emotions like fear, tension, anger, 
worried, etc. The thermal detectors reveal the layout 
of the sensations felt among the students while they 
try to follow a malpractice during an examination. 
Here the distinguished emotions of students as they 
cheat during an examination were mapped using 
Bodily Sensation Maps (BSM). Once the body emits 
a certain amount of heat for the range specified to the 
detector, then it is easier to focus on the culprits.  
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The range that we have approximately specified for 
detection of tension, worried, sadness, fear, etc is 
from 104°C-107°C. Once the body temperature rises 
up to the range specified then the surveillance camera 
will start focusing at that particular student and 
captures the entire activity of that student as video. 
This video is further processed and converted to 
images. Once this is done, in this paper, we extend 
this approach to the recognition of facial expression, 
using the images retrieved. The feature extraction and 
classification separation can be done to facial 
expression recognition method related to pattern 
recognition theory. Various processes have been 
enhanced which includes Local binary Pattern[4], 
Principle Component Analysis. This can be processed 
on either colour images or gray images. For the facial 
feature vectors there is a generation from the main 
key point descriptors using Speeded-Up Robust 
Features. Here every point in the facial feature vector 
is being brought to a standard condition and 
succeeding of the probability density function 
elucidation is engendered. The interspace between 
two probability density function elucidators are 
calculated using Kullback Leibler divergence. Here 
utilisation of Mathematical equation is performed for 
selecting indubitable enactment probability density 
function elucidators for each lattice, that are used for 
inceptive organizing. Eventually, besides this, we are 
using a facial expression classifier known as the SVM 
(Support Vector Machine) classifier to distinguish 
among various expressions. The output is shown as 
the recognition result. The proposed approach shows 
exceptional performance when applied for the Test 
Facial Expression database. 
  
II. RELATED WORKS  
 
There have been many related works going on 
relating to thermal imaging and facial expression 
recognition in past few years and currently. The use 
of various approaches like the Active Appearance 
Model framework  
for facial expression recognition was made available.  
In Active Appearance Models were used for 
classification of very basic emotions like happiness, 
sadness, anger and neutral by means of SVM 
(Support Vector Machines). A rate of 64% and 94% 
were totally attained.  
 
Thermal Imaging:  
A thermal camera i.e meant for imaging is a type of 
thermo graphic camera which is most commonly used 
during fire fighting. Here by the contribution of an 
infrared radiation in the form of a visible light, these 
types of cameras provide fire fighters the vision to 
view the areas of heat produced. There are five 
components present in a thermal imaging camera. 
Those five are detector, amplifier, optic system, 
signal processing and display. This camera is 
extensively used for various night vision applications. 

Detection of electromagnetic radiation in the infrared 
part of the spectrum is done by the thermal imaging. 
This is emitter by all matter as its main function 
relating to temperature. They fabricate friable thermal 
images in all diverse weather conditions.  
 
III. PROPOSED SYSTEM 
  
The surveillance cameras with thermal imaging 
detectors are placed hidden inside every examination 
hall for monitoring the entire strength of students 
seated in that particular hall.[Fig.1] Generally 
students tend to commit malpractices during exams. 
Irrespective of its consequences. So the surveillance 
cameras with detectors are placed hidden without the 
knowledge of the students. As surveillance cameras 
accomplishments have become intensified most 
contemporarily. We monitor the student based on 
their facial expression and their bodily emotions. The 
videos are captured with the help of thermal detectors 
to perceive the students who tend to cheat and catch 
them red handed. The thermal detectors captures the 
videos of students whose body temperature matches 
with the temperature set in the database for emotions 
like tensed, sad, fear, worried etc. This is so because 
when a student tends to cheat during exams his or her 
emotions start varying. They get tensed, worried or 
even become worried as to whether they might be 
caught. 

 
Fig.1: System Architecture 

 
Whereas some of them don't bother about the 
consequences and still continue to cheat. Here few of 
them even escape without getting caught. To avoid all 
such malpractices we have introduced this new 
approach to perceive such type of students. First the 
surveillance cameras starts capturing the video. The 
thermal detectors focus on the body temperature from 
the range 104°C-107°C [Fig.2]. In some rare cases 
few students might have fever. We have fixed a 
temperature from 100°C-103°C for fever. The 
difference between perceiving a student having fever 
and a student who is committing a mistake is that 
when a student has fever the body temperature 
remains constant. Whereas the student who is 
committing a mistake will have fear, tensed and 
worried emotions inside. At this point of time the 
body temperature will vary a lot. So it is easy to 
capture videos of those students with the first 
preference. The captured videos from the surveillance 
cameras are connected to the "IMAGE 
MONITORING SERVER". All the captured data gets 
stored here. This IMAGE MONITORING SERVER 
is further connected to a desktop or any laptop 
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whichever is available. The captured videos are 
transferred to any one of these devices. The footage 
captured are converted to images and pre-processing 
is done if necessary. Further the facial expression is 
evaluated. For the facial feature vectors there is a 
generation from the main key point descriptors using 
Speeded-Up Robust Features. Here every point in the 
facial feature vector is being brought to a standard 
condition and succeeding of the probability density 
function elucidation is engendered. The interspaces 
between two probability density function elucidators 
are calculated using Kullback Leibler divergence. 

 
Fig.2: Flow diagram for the system 

 
Here utilization of Mathematical equation is 
performed for selecting indubitable enactment 
probability density function elucidators for each 
lattice that are used for inceptive organizing. 
Eventually, besides this, we are using a facial 
expression classifier known as the SVM (Support 
Vector Machine) classifier to distinguish among 
various expressions.  
 
IV. ANALYSIS TOOL  
 
The purposes required for the tool are described 
below:  

 SURVEILLANCE CAMERAS  
 THERMAL IMAGING DETECTORS  
 FACIAL EXPRESSION RECOGNITION AND 

EVALUATION  
 
IV.1. Surveillance Cameras:  
SURVEILLANCE CAMERAS are one among the 
most extensively used technologies for corporeal 
security. A video collection device is known as 
surveillance cameras. As surveillance cameras 
accomplishments have become intensified most 
contemporarily. The technology has been evolved in 
such a way that, it strives to accomplish automatically 
by operating via facial expression and emotion 

recognition using the information in the form of 
images obtained from a surveillance system. It is 
known as a group of communication impedimenta 
devices that cluster image data from a surveillance 
camera that is installed at specific locations. This 
transmits the captured images through a wired or 
wireless communication channel, so that the 
concerned person can retrieve it.  
 
IV.2. Thermal Imaging Detectors:  
A thermal camera i.e meant for imaging is a type of 
thermo graphic camera which is most commonly used 
during fire fighting. Here by the contribution of an 
infrared radiation in the form of a visible light, these 
types of cameras provide fire fighters the vision to 
view the areas of heat produced. The heat produced 
can be in the form of smoke, heat-permeable barriers 
or darkness. These cameras are quintessentially 
handheld and also can be mounted on helmets. The 
thermal imaging cameras are mostly designed for 
heat and water resistant housing and they are made to 
withstand hazardous fire ground operations. There are 
five components present in a thermal imaging 
camera. Those five are detector, amplifier, optic 
system, signal processing and display. This camera is 
extensively used for various night vision applications. 
Detection of electromagnetic radiation in the infrared 
part of the spectrum is done by the thermal imaging. 
This is emitter by all matter as its main function 
relating to temperature. The thermal imaging cameras 
fabricate high contrast images, clear, regardless of 
any kind of lighting conditions. FLIR (Forward 
Looking Infrared Thermal Imaging) cameras are 
mainly used to view in complete darkness, light fog 
or smoke. They fabricate friable thermal images in all 
diverse weather conditions.  
 
IV.3. Facial Expression Recognition And 
Evaluation:  
The approach to the recognition of facial expression, 
using the images retrieved is done. The feature 
extraction and classification separation can be done to 
facial expression recognition method related to 
pattern recognition theory. Various processes have 
been enhanced which includes Local binary Pattern, 
Principle Component Analysis. This can be processed 
on either colour images or gray images. For the facial 
feature vectors there is a generation from the main 
key point descriptors using Speeded-Up Robust 
Features. Here every point in the facial feature vector 
is being brought to a standard condition and 
succeeding of the probability density function 
elucidation is engendered. The interspaces between 
two probability density function elucidators are 
calculated using Kullback Leibler divergence. Here 
utilisation of Mathematical equation is performed for 
selecting indubitable enactment probability density 
function elucidators for each lattice that are used for 
inceptive organizing. Eventually, besides this, we are 
using a facial expression classifier known as the SVM 
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(Support Vector Machine) classifier to distinguish 
among various expressions. The output is shown as 
the recognition result. The proposed approach shows 
exceptional performance when applied for the Test 
Facial Expression database.  
 
3.1: Speeded-Up Robust Features (SURF)  
The speeded-up robust feature is commensurate to the 
subsisting schemes with respect to robustness, 
distinctiveness and repeatability and also with a 
quicker accomplishment. Here the keypoint 
descriptor is described by the algorithm. The 
keypoints present in the image is located by the 
detector. The features of the keypoints are described 
by the descriptor and the feature vectors are also 
constructed here which are related to the keypoints.  
 
3.1.2. Keypoint detector:  
For the base of the detector, the speeded-up robust 
feature uses the determinant of the approximate 
Hessian matrix. Hessian matrix approximation uses 
only integral images, since it allows quicker 
evaluation of the box filters.  
 
3.1.3. KullBack Liebler Divergence:  
Few keypoints related to matching methods have 
been generated with very stunning results for object 
recognition very recently. To initiate a measure for 
resembling the matching of images is a key problem 
in facial recognition for expressions. Using speeded-
up robust features we can extract and associate the 
measure of similarity. Once this is done we can 
directly get the result from the option of 
independency among them. The independency for a 
set of variables that are chosen randomly have been 
statistically described as the equivalent of the 
distribution of joint variables and also for the 
marginal PDF's product. Finally the KullBack Liebler 
Divergence is used for comparison of the original 
distributions and also of the model in statistics. This 
method has been engaged to enumerate the distance 
amonf the PDF descriptors. 
 

 
Fig.3: Comparison for recognition rates for algorithms with 

same subjects 
 

 
Fig.3: Comparison for recognition rates for algorithms with 

different subjects 
 
CONCLUSIONS  
 
A surveillance camera with thermal imaging detector 
was proposed in order to perceive the students who 
try to cheat. Their facial expression and emotions 
were found out and these were used to catch the 
culprit. A method was proposed for facial expression 
recognition. This method uses SURF for detecting 
and computing the key point descriptors for an image. 
Here keypoint descriptor has been normalized to a 
PDF descriptor. Here every point in the facial feature 
vector is being brought to a standard condition and 
succeeding of the probability density function 
elucidation is engendered. The interspace between 
two probability density function elucidators are 
calculated using Kullback Leibler divergence. Here 
utilisation of Mathematical equation is performed for 
selecting indubitable enactment probability density 
function elucidators for each lattice, that are used for 
inceptive organizing. Eventually, besides this, we are 
using a facial expression classifier known as the SVM 
(Support Vector Machine) classifier to distinguish 
among various expressions.  
Finally the results from the experiment show fantastic 
accomplishments in recognition of facial expressions. 
Also the thermal detectors have also revealed the 
emotions perfectly well.  
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