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Abstract—The comparison of human motion detection
between images from thermal and ordinary camera is
developed to track object motion in video using background
subtraction technique. The purpose of this application is to
generate technology development of the video sequence field
and closed to all technology toward of fast growth. The User
Interface (GUI) programming development is to aid user to
use the system and understanding the system hierarchy.
GUI is the medium between user and system. The process
that used to develop this system is such as image differential
technique, morphology process and plotting process. The
analyzed scene involved video recording of the human
dynamic motion. Motion detection analysis is done using the
sum of absolute difference algorithm within each image
frame. Morphology processes are needed to eliminate noise
to obtain a more accurate foreground object image. Results
obtain thus far clearly indicate that the developed algorithm
achieves its objective and successfully compared the
detection of the motion object between thermal and
ordinary camera.

Index Terms—infrared, thermal image processing,
background subtraction algorithm-based approach

I.  INTRODUCTION

Analysis of detection movement using technology
systems use thermal cameras to be part of military

technology; it is important and relevant for the time being.

Application using thermal camera is most used in
developed countries like the United States [1]. This
application detects movement by using a thermal camera
which is more accurate than an ordinary. Therefore,
thermal camera technology is proposed as it is the most
particularly used in image processing. Recent technology
use regular camera to do movement detection analysis,
however this study will also use thermal camera in the
application [2]. Currently our national authorities are
unable to detect object movement in the same
environment and condition, for example, the Malaysian
Armed Forces find it difficult to detect enemies during

battle in the battlefield, especially at night or in dark areas.

Another problem that can be detected is to identify the
most suitable technique that can be applied to detect the
movement of objects or people in the video. In order to
determine the movement of an object in a video, the
military particularly facing problems with measurement
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of long distance video at a certain time [3]. Normally, a
regular camera is unable to show the present of hidden
object situation in the picture, therefore, a possible
solution is to use the thermal camera which is particularly
enable user to detect hidden object in short or long
distance surveillance system. Infrared (IR) thermal
screening, hitherto, has been found as powerful, quick
and non-invasive method to detect the elevated
temperature of individuals when the temperature of the
the face is above 36C and excellent area that represents
the core body is detected [4]. In realistic situation, the
moving subjects are random and the angles of the skin
surface and distance change dynamically and
misdetection of core body also be due to any unwanted
objects that have same temperature [4]. Thus, we will
develop an application that is called Comparison of
Human Motion Detection between Thermal and Ordinary
Camera.

Il. RELATED WORK

Human motion detection (HMD) is an increasingly
important topic in the general area of military
enforcement and it appears to be a critical technology for
dealing with enemy in war at battlefield or terrorism,
which appears to be the most significant military
enforcement problem for the next decade [5]. Existing
image technologies for HMD applications include
thermal/infrared (IR) and visual. Limitation in HMD
application needs to recover with new improvement in
software and war technology so that development in
military defending systems become more strong and
accurate.

Thermal imaging is a process of transforming
imperceptible infrared radiation to visible image [6]. In
realistic situation, the moving subjects are random and
the angles of the body surface and distances change
dynamically. Begin with specific algorithm, this paper
also include background subtraction algorithm via optical
flow algorithm to collecting and processing thermo image
and this estimation between thermal images is a
challenging task in many computer vision and image
processing problems.

Therefore, the limitation of ordinary camera made this
study proposes the acceptable performace in human
motion  detection  which include  combining
complementary algorithm to generate contains of
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accurate information using thermal image from thermal
camera.

A. Pattern Recognition and Image Processing

Pattern recognition and image processing use images
as the main domain to recognise and delineate image
pattern [7]. This stage may involve measurement of the
object to identify distinguishing attributes, extraction of
features for the defining attributes, and comparing the
pattern to determine whether they are matching or not [8].
Image processing and pattern recognition have extensive
application in defends system, medicine, astronomy,
robotics, remote sensing by satellites and others [9]. The
pattern recognition and image processing are divided into
four phases; (i) collect data (ii) pre-processing (iii)
feature extraction and (iv) testing and verification. As
shown in Fig. 1, in the collecting data and preprocessing
stages, the captured imagea are resized in order to reduce
the color index of the image. Each image of the object
will be structured and analysed by system. These video
frame images uniformly change to gray-scale index level.
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Figure 1.
processing is used to process thermal image based on colour-based
segementation.
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B. Background Subtraction Algorithm

In this paper, background subtraction technique is used.
The background subtraction technique is widely used
approach for detecting moving objects under fixed
camera condition and put forward an important rule for
thermal images process. And as it is the first stage of
foreground and background classification, this approach
will detect the foreground object as the difference
between current frame and image of the scenes static
background [10]. After labelling and segmentation
process is done to an object, at each new frame, we have
to figure out what kind of object and how to examine an
object; that means, each object has to be classified as
either foreground or background. Next, morphological
filtering is introduced to eliminate the noise and solve the
background disturbance problem [11]. As shown in Fig. 2,
an image will be acquired using thermal camera that will
be processed that involves colour-based segmentation
using the L*a*b colour space for selecting the region of
interest. Algorithm of background subtraction continued
combine with morphological filtering to enhanced the
effectively of tracking object motion. However,
classification technique depends on implementation of
motion detection [12]. Using multiple feature points
rather than a single point [13] makes the matching of the
same subject between consecutive frames more reliable
but more features can be used as an input to classify an
engine to differentiate object motion.

B(x)=1{

Figure 2. Algorithm of background subtraction combined with
morphological filtering to enhanced human motion detection.

0, I(x)-I(x-1)<kd(x)
L 1(x)-I(x-1)>kd(x)

Fig. 3 shows algorithm to upload the video of typical
thermal images setup at survellience area with dynamic
angles and distances from the camera. At feature
extraction level, system will remove all noise using
background subtraction algorithm as shown in Fig. 4 [13].
Therefore, testing and verification will take action after
the detection of object motion.

1. Click on the button 'Pilih Video ' { browser to choose video file will pop up)

2. Choose the video that want to analysed {the chosen video will be displayed to the
system interface.}

Figure 3. Algorithm to upload video in the system.

1. Click button ‘Pilih Video'{video will be processed in system}

2. Readerobj mmreader{read in Matlab}

3.Frame2im{change frame to image}

4. Bwareopentfilter to remove noise}

Figure 4. Algorithm of processing video using thermal image at
feature extraction level in segmentation.

C. Tracking Human Motion Algorithm

The last process in the application of this system is
plotting. The process consists of recovering the
background and, finally, tracking the subject of interest.
Also known as optical flow-based approach, this
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algorithm usually using Horn-Schunck (HS) method and
also suggested in human motion detection as this method

can detect minor motion of object and could provide 100%

flow field [4]. In the free-flow subjects, the optical flow
could be used to track the region of interest and track the
current location of the moving object. This begin with the
box edge is selected to track moving object from the
original image and then it will be analysed. Area of
assembly that surrounded by the box edge is detected as a
regions of the moving object. Whether the viewing
system is moving or not, the difference between the
image motion of the background and that of the moving
subjects is a strong cue that we exploit to distinguish the
image of moving subject from that of the background
[14]. After this process, the moving objects have been
successfully traced. However, plotting process of the box
edges have to be done repetitively [15]. And as it is in
testing and verification stage, this occurrence cause the
plotting processes take some time to resolved, but the
moving human body are accurately and reliably detected.

D. Adaptive Network- Based Fuzzy Interference System
(ANFIS)

Thermography pre-processing alone may not sufficient
without the analytical tools. Ng et al have successfully
improved the fever identification performance using
advance Integrated Technique of  Parabolic
Regression,Radial Basis Function Network (AAN RBFN)
and receiving Operating Characteristics (ROC) from the
biostatistical method which at 96% accuracy rate, 95%
sensitivity, and 85.6% specificity. The result was better
than using the biostatistical method which showed 93%
accuracy, 85.4% sensitivity and 95% specificity. The
algorithm proposed in this research is Adaptive Network-
Based Fuzzy Interference Systems that combines the
merots of fuzzy systems and neural networks (NNs). This
is assumed to produce more powerful tool for modelling
[15].

IV. RESULTS AND DISCUSSION

In this section, the results are presented based on
thermal images of moving subjects in the airport area at
the same angle. The frame rate is 160fps, and only 15
frames are used for the training data. The algorithm was
implemented using the Matlab 7.1. We have implemented
pattern recognition and image processing approach,
background subtraction algorithm and tracking human
motion algorithm in this experiments. The experiment
results shown that the proposed methods runs quickly,
accurately and fits for survellience area.

Table | is the result of experiments that has been
carried out using the background subtraction algorithm.
The result shows that using ordinary camera during
daytime moving objects could be detected but not at night.
However, with thermal camera, moving objects whether
they are explicitly can be seen or hidden both can be
detected during daytime or night.

TABLE |. RECORDS ABOUT TYPE OF CAMERA AND EFFECT OF
TRACKING
No Results of experiments
' Type of camera Effect of tracking
. Daytime moving objects
1 Ordinary camera detected
2 Ordinary camera at night No detectable

Movement and hidden

3 | Thermal camera during the day object detected
. . Movement and hidden
4 | Thermal camera during at night object detected

The interface that is shown in Fig. 5, the system is not
able to detect the human motion as well as the hidden
object which cannot be seen. The application system is
not able to detect the motion and show the quantity of

objects detected.
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Figure 5.
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Interface system tested with common camera at night
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Figure 6.

Fig. 6 that is shown below indicates that motion
objects can be detected as well as the number of object
detected can be determined.

V. CONCLUSION

In conclusion, the application of analysis for multi-
camera motion detection can facilitate the Malaysian
Army to detect the enemy before taking any action. By
using thermal camera, information is provide in detail and
merge with the military technology; allows organizations
take precautions. In this paper,our approach to human
motion detection through processing video captured by a
thermal camera has been presented. There is an intelligent
switching between background subtraction and optical
flow, depending on the platform and processing load.
Surveillance can be active on the whole route or only in
certain point. This paper has described all elements that
are required in implementing the system. The result are
promising and with the existence of this application,
tracking enemy is quick, accurate and easy.

ACKNOWLEDGMENT

The first author would like to express an appreciation
and thankful to Research Management Office and Faculty
of Defence Science and Technology, National Defence
University Malaysia for the support and aid during this

paper.

REFERENCES

[1] B. Ronald, F. Daniel, and P. Leando, ‘“Protocol for rapid point-of-
contact public screening for SARS using clinical digital infrared
thermal imaging,” in American College of Clinical Thermology
(ACCT), 2003.

[2] E.Y.K. Ng, “Is thermal scanner losing its bite in mass screening
of fever due to SARS?” Med Phys, vol. 32, pp. 93-97, 2005.

©2014 Engineering and Technology Publishing

31

(4]

(5]

(6]

[71

(8l

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Interface system tested using thermal video

E. Y. K. Ng, C. Chong, and G. J. L. Kaw, “Classification of
humanfacial and aural temperature using neural networks and IR
fever scanner: A responsible second look,” J. Mech. Med. Biol.,
vol. 5, pp. 165-190, 2005.

N. M Zainudin, S. Ramli, K. H. Ghazali, M. L. Talib, and N.
Asiakin, “A study on implementing physiology-based approach
and optical flow algorith to thermal screening system for flu
detection,” International Journal of Information and Electronics
Engineering, vol. 5, no. 1, 2015.

Z. Xue and R. S. Blum, “Concealed weapon detection using color
image fusion,” in Proc. 6 th International Conference of
Information Fusion, pp. 622-627.

(2014). Proviso Systems. FAQ on thermal imaging. [Online].
Avaiable: http://www.proviso-system.co.uk/section-blog/53-
thermal-imaging-fag.html

E. Y. K. Ng and G. J. L. Kaw, “IR scanners as fever monitoring
devices: Physics, physiology and clinical Accuracy,” in
Biomedical Engineering Handbook, Nicholas Diakides, ed., CRC
Press, Boca Raton, FL, March 2006, pp. 24-1 to 24-20.

Proviso systems official website. FAQ on thermal imaging.
[Online].  Avaiable: http://www.proviso-systems.co.uk/section-
blog/53-thermal-imaging-fag.html

L. S. Chan, G. T. Y. Cheung, I. J. Lauder, and C. R. Kumana,
“Screening for fever by remote sensing infrared thermografhic
camera,” J. Travel Med, vol. 11, pp. 273-278, 2004.

A. D. Hay, T. J. Peters, A. Wilson, and T. Fahey, “The use of
infrared thermometry for the detection of fever,” Br. J. Gen.Pract.,
vol. 54, pp. 448-450, 2004.

E. Y. K Ng, G. J. L. Kaw, and W. M. Chang, “Analysis of IR
thermal imager for mass blind fever screening,” Microvasc Res,
vol. 68, pp. 104-109, 2004,

E. Y. K Ng, “Is thermal scanner losing its bite in mass screening
of fever due to SARS,” Med Phys, vol. 32, pp. 93-97, 2005.

J. Shotton, A. Fitzgibbon, M. Cook, et al., “Real-time human pose
recognition in parts from single depth images,” Stud. Comput.
Intell., vol. 411, pp. 119-135, 2013.

E. Y. K. Ng, M. Miryani, and B. S. Wong, “Study of facial skin
and aural temperature using IR with and w/o TRS,” IEEE Eng
Med Biol Mag, pp. 68-74, 2006.

H. M. Azamathullah, A. A. Ghani, and N. A. Zakaria, “An ANFIS
based approach for predicting the scour below split-bucket
spillway,” in Proc. 2nd International Conference on Managing
Rivers in 21st Century: Solutions Towards Sustainable Rivers
Basins Computer, 2007, pp. 239-256.



Journal of Image and Graphics, Volume 2, No.2, December 2014

Suzaimah Ramli was born in Temerloh
Pahang on the 1st of Mei 1973. She received
her PhD in Electrical,Electronics and Systems
Engineering  (Image Processing)  from
Universiti Kebangsaan in 2011. She starts her
career as Lecturer in year 2000 at Cybernetics
College Kuala Lumpur and now she is an
associate professor in the Department of
Computer Science at faculty of Defence
Science and Technology, National Defence
Universiti Malay5|a (formerly known as Military Academy Malaysia)
in Kuala Lumpur, Malaysia.Her current research interest are machine
vision system, image processing and computational intelligence.

©2014 Engineering and Technology Publishing

144

Norulzahrah Mohd Zainudin received her
bachelor of science from Universiti Teknologi
Malaysia and Master of Science from Universiti
Putra Malaysia in year 2000 and 2003,
respectively. She currently pursues her PhD at
Liverpool John Moores University, United
Kingdom. She is a lecturer at National Defence
University Malaysia (formerly known as
Military Academy Malaysia) in Kuala Lumpur,
Malaysia from 2002 until present. Her research
mterest are dlgltal image processing, digital image forensics, forensics
computing and expert system.





