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 Background: Rise of telepresence robot in healthcare industries is gaining attention in 

these day due to its extensive usage especially in hospitals for patient monitoring and 

diagnosis. Medical Telediagnostic Robot (MTR) was developed to attend patient during 
medical emergencies at rural area. This robot was designed with low bandwidth and on 

a low cost platform allowing the robot to accommodate the application in developing 

countries. The visual communication system in MTR has a basic face-to-face 
communication which does not track or recognize the patient. Medical specialist uses a 

joystick to control the movement of camera in order to have a continuous contact with 

the patient. To circumvent this problem, a real-time face recognition and tracking 
system was developed for MTR. This system comprises of several automated modules 

to perform face recognition and tracking. This paper discusses the last module of the 

system which is the tracking module. The objective of this paper is to design a face 
tracking system that is efficient in real-time environment. A two Degree of Freedom 

(DOF) servo mechanism with Pan and Tilt was implemented to increase the tracking 
view which enables the system to track faces at dynamic background. Besides, the 

tracking module can track face images that appear at different pose, distance and 

motion blur. Template matching method based on color and shape was used to track the 
image within the defined search area. The system was tested experimentally and 

delivers an excellent accuracy for MTR application. 
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INTRODUCTION 

 

The rapid growth of robots is undeniable since 

decades ago due to its wide application in many 

fields such as security, surveillance, agriculture, 

military and healthcare industry.  Each of these 

industries uses robots for many a purpose. The dawn 

of medical robots has enhanced the services offered 

in hospitals. Some of the available medical robots 

used in healthcare industry are patient lifting robot, 

rehabilitation robot, social robots, surgical robot, 

telepresence robot and many more. Telepresence 

robots were developed to accommodate the need of 

today’s medical society. According to (Salvini et al, 

2006), telepresence is a compound word which 

defines a robotic device that can be remotely 

connected to perform several task. Telepresence 

robots are used in healthcare industry to assist 

hospital members in many ways such as surgery, 

diagnosis, consultation, rehabilitation, therapy, 

monitoring, assistance and communication (Lu and 

Hsu, 2011). This robot was proven to provide better 

service to patients. Moreover, this robot has reduced 

the length of stay in the hospital and response time 

during medical emergencies (Vespa et al., 2007).  

There are many telepresence robot available in the 

market and being used in hospitals such as RP-Vita 

(In Touch Health, 2015), VGo (VGo, 2015), QB 

(Anybots, 2015), MantaroBot Classic 2 (MantaroBot, 

2015), Giraff (Giraff, 2015) and others. RP- Vita is 

the most advanced telepresence robot which is an 

advanced version on RP-7. Meanwhile, the term 

diagnosis has been well applied to telepresence 

robots that can perform diagnosis as these robots has 

basic medical instruments that can be used to collect 

vital sign. For an example, RP- Vita, Giraff, Security 

Warrior (Luo et al., 2009), MTR (Muralindran et al., 

2013) and SIRA (Barea et al., 2007) collects the vital 

sign and send the data tothe remotely connected 

medical staff. However, concerning countries with 

poor infrastructure, MTR was developed to work on 

a low cost platform with low bandwidth. 

Telepresence robot are designed with several 

modules such as navigation, communication and 

vision system.  
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Vision system is developed in telepresence robot 

to provide the need for having a virtually present 

medical doctor or also known as avatar. Vision 

system will provide a closer connection between two 

end user as the patient will feel as if the doctor is 

next to them. In the last few years, biometric 

technology has been closely associated with 

telepresence robot. Biometric method is defined as 

the science of knowing a person from his inherent 

attributes (Reza et al, 2012). Biometric method can 

be classified into physiological or behavioral 

patterns. Face technology is much preferred recently 

as the person is not in contact with the system. In 

addition to that, face technology is useful as it 

conveys information like gender, emotion and age. 

Face region can be captured from a far distance while 

preserving the information needed (Muralindran et 

al, 2013). RP- Vita is the only robot that used two 

factor authentication which is RFID and also face 

technology. Owing to the importance of face 

technology in telepresence robot, this research 

developed as a specific potential for Medical 

Telediagnostic Robot (MTR).  

MTR was developed to suit the need to attend 

medical emergency that happens in rural area with 

limited facilities especially in developing countries. 

This robot is equipped with basic medical 

instruments like bone fracture classification, blood 

pressure monitoring. MTR allows the physician 

communicate live with the patient and medical 

assistant at the interior part. MTR is designed with a 

dual visual communication system to comply the 

need of visual communication between two entries. 

Visual diagnostic system in MTR has a flexible 

robotic arm while visual communication works for a 

basic face-to-face interaction. However, the visual 

system in MTR does not recognize or track the 

patient automatically. In order to examine the patient, 

the doctor will request the patient for identity 

verification. This may be a difficult task to be 

performed if the patient is unable to talk well. In this 

situation, help from a nearby medical assistant is 

needed. MTR is manually controlled with a joystick 

by the remote physician to ensure the patient is still 

within the field of view. This will cause a 

detachment between the patient and the doctor as the 

doctor may not be able to multi task. This situation 

worsens when the patient unintentionally leaves the 

camera view.  

To circumvent the problem, face recognition and 

tracking system is designed to enhance the 

performance of MTR. This system is designed to 

work on real-time. This system comprised of several 

automated modules like face detection, recognition 

and tracking. The face recognition module will allow 

an automated person identification where the people 

who are registered in the database can be identified. 

The face tracking module will ensure that the patient 

is still in the best view for the doctor to examine. 

This system is designed fully in LabVIEW platform.  

The complete system is illustrated in block diagram 

in Figure 1. This paper is focused on the face 

tracking module that was developed with hardware 

design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Overall System Design 

 

The rest of the paper is presented as follows; 

Section 1 discusses an Introduction to telepresence 

robot in healthcare industry and also the application 

to face recognition and tracking system for MTR. 

Section 2 reviews the challenges in designing a real-

time face tracking system. Additionally, the methods 

and technique available is also presented. Section 3 is 

on Methodology followed by Result and Discussion 

in Section 4. Finally, a conclusion is made at the 

Section 5.   

 

Literature Review: 

This section reviews the recent trends in 

biometric technology and face tracking algorithm. 

Biometric method is also termed as something that 

you are instead of something you know (password) 

or something that you might have (tokens) (Down 

and Sands, 2004). In every system design, there are 

several important identifiers that must be taken into 

account such as universality, distinctiveness, 
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permanence, collectability, performance acceptability 

and also circumvention as described by (Jain et al., 

2004).  In this research, some of the biometric 

method that can be considered are face, iris and 

retina. However, face technology is chosen compare 

to iris and retina because face can be captured from 

far distance preserving all the information needed for 

recognition and tracking. Face region can be 

captured from at any angle but iris and retina requires 

frontal image capture. In order to obtain a clearer 

image of iris and retina, the zoom function is 

certainly needed. At times, sampled obtained from 

iris may be too small for processing and lead to 

complexity in system design (Majekodunmi and 

Idachaba, 2011).  

The fast blooming of this technology faces a lot 

challenges especially in designing a real-time system. 

Statistic shows that 75% of face images occurs in 

non- frontal condition. Face suffers from pose and 

orientation which is a definite situation to occur 

when the person moves. There are also changes in a 

face expression which happens in a short period of 

time. One of the major issue is the environmental 

lighting and which differs in indoor and outdoor 

condition. The background where the face is 

captured may be complexed with images that appear 

to have similar characteristic like face. A biometric 

system is designed with basic four modules which 

are sensor module, feature extraction module, 

matcher module and system database module (Jain et 

al., 2004).  

Research conducted by (Berri et al., 2014) 

applied face tracking in a telepresence robot using a 

Kinect sensor as main interface device. Kalman 

Filter was well utilized for continuous detection and 

tracking. Howver, use of Viola-Jones method limits 

the research to frontal face detection. A similar 

approach using Kinect sensor was applied by 

(Hasegawa and Nakauchi, 2014). A telepresence 

robot developed by (Luo et al., 2008) used Kalman 

Filter for tracking which outputs a good accuracy but 

the person is required to face the camera for 

initialization. The biggest challenge in face tracking 

is the drifting issue and how to recover again for 

tracking as addressed by (Zhu et al., 2006) which is 

also known as initialization and lost track issue 

(Hager and Belhumeur, 1998).  

Face tracking can be divided into tracking series 

of image from a fixed or a stationary camera 

(Matsugu et al., 2006). Face tracking with a moving 

camera is contributed with its Pan, Tilt and Zoom 

capability where an actuator is implemented to the 

system. A PTZ system will provide a wider view for 

tracking unlike stationary camera which limits the 

FOV. Some of the most commonly used algorithms 

for tracking are Kalman Filter, Optical Flow, 

Template Matching, Particle Filter and also color 

based algorithms like skin color, CAMSHIFT and 

MEANSHIFT. Each and every of this algorithm has 

its own advantages and disadvantages. The 

algorithms are selected based on the need and 

suitability to the system designed.  

Template matching was used by (Essannoini et 

al., 2007) for verification and tracking process. This 

method adapts well at images that have changes in 

illumination, occlusion and scale. Template matching 

is realiable in where it does not track any other 

region that has similar skin color as it search across 

the frame is fully dependent on the trained template 

(Kammath et al., 2012). (Matilde et al., 2011) proves 

the idea of accurate face tracking even if the hand 

region overlaps with the face. MEANSHIFT and 

CAMSHIFT works on the same principle of using 

color histogram for tracking. This algorithm was 

found to fail if the background appear to have similar 

color with the face. Meanshift converges to the 

wrong location if the target moves too fast. 

Moreover, it is difficult to track when the 

background changes abruptly and does not fit a 

complex background (Mao et al, 2011). This 

algorithm suits well for real-time application for 

lower computational cost once the face overlaps with 

an item, the portion of the tracked face is reduced at 

the next frames after the object is removed (Tang and 

Zhang, 2009). Particle filter was also employed for 

tracking which handles occlusion problem in an 

image used for robot control (Nishina et al, 2007). It 

was mentioned that particle filter is more reliable 

than Kalman Filter because of its non linearity and 

non Gaussian properties (Zahir et al., 2013). Kalman 

filter is one of method used for tracking. It is can 

predict the next point based on previous point (Tathe 

and Narote, 2013). Tracking was done based on 

meanshift which predicts the location of previous 

point while Kalman Filter predicts the post point. It 

was tested real-time and reveals a fast processing. 

This algorithm is suitable for image that have severe 

occlusion problem and it is robust in real-time (Vi et 

al.,2014). Optical flow is complicated and noise 

sensitive. However, it has a very high accuracy 

(Wang and Mei, 2013). Optical flow on grayscale 

image was implemented for face tracking in 

consecutive frames. 

 

Methodology And System Design: 

This section describes the methodology and 

system design in detail. Based on Figure 1, the 

system is activated when the user starts the system 

where the images will be acquired continuously. 

Face detection module consists of a motion detection 

module which uses frame differencing technique to 

detect motion (Muralindran et al., 2014). Once the 

motion is detected, hybrid technique using skin color 

method were applied to detect the face region in a 

frame (Muralindran et al., 2014). Next, Neural 

Network were utilized to recognize the profile of a 

person (Muralindran et al., 2013). Once the profile is 

verified, face tracking will be computed which will 

be described in the following sections. 
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A. System Design and System Flow: 

The design of face tracking modules involves a 2 

Degree of Freedom mechanism which uses two servo 

motor for pan and tilt design. The main reason of a 

hardware implementation is to compensate the issue 

of having a smaller field of view for tracking. The 

addition of servo mechanism increases the tracking 

coverage. Meanwhile, template matching were 

applied to obtain the tracking path of the face in the 

frame so that the servo can be controlled in different 

direction making sure that the face is still within the 

tracking view. The images were grabbed at 30fps 

with resolution of 640x480 pixel dimension. Two 

FUTABA servo motor were used. Both the servo is 

capable to rotate at 180 degrees. However, based on 

the design, a suitable range were set to rotate the 

servo. The minimum distance between the camera 

and the target is 25 cm while the maximum distance 

is set to be at 140cm. This setting is done based on 

the size of captured face in a frame at different 

distance.  

Figure 2 illustrates the flowchart of face tracking 

module optimized in this system. This module begins 

when the Face Recognition module outputs a 

“TRUE” value. The input to this module is the 

template that was obtained from Face Detection 

module. This template will then be learnt with color 

and shape information. Besides that, the template is 

trained with shift invariant information. This stage is 

only performed once to reduce the execution time. 

Rotation invariant consumes more time to execute 

and cause delay in the overall system. Next, a new 

sequence of image will be loaded into the system to 

execute tracking based on the template. The search 

are is defined as in Figure 3(b). The “YELLOW” 

region runs on template matching. The servo will be 

orientated according to the data obtained from 

template matching when it falls under “GREEN” 

region. Once NO MATCH is found the system draws 

into three option which are “RESTART”, 

“CONTINUE TRACK” or “EXIT”. Figure 3 (a) 

shows the pan and tilt view of the servo motor. This 

module outputs several data such as number of 

matches found, pixel coordinate to rotate the servo 

and finally user control. 

  

 
Fig. 2: Flowchart of Tracking Module 

 

 
 

Fig. 3(a): Pan and Tilt View 

Z axis X axis 
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Fig. 3(b): Search Region 

 

B. Template Matching Phase: 

As mentioned in previous sections, template 

matching method were used to perform tracking in 

the defined “YELLOW” region as Figure 3 (b). This 

template matching method is developed based on 

color and shape information. Since color is involved, 

therefore HSL color space is utilized as this this the 

color space that was used in this entire system. HSL 

color space also delivers a high accuracy when it was 

tested in real-time in the face detection module 

(Muralindran et al., 2014). HSL color space can 

differentiate the skin region that belongs in a frame. 

The shape can be tracked up to 5% of scale and 10 

degree of rotation. This is sufficient for this system 

as the patient will not make a drastic head 

movement. This tool can detect and track changes 

that appears under blur and noise condition. In any 

real-time design involving movement, blur is one of 

the condition that must be taken care off.  Since this 

system is designed for a moving camera, thus the 

background will change within the servo range. It 

can be said that this system is designed for dynamic 

background.  

In order to perform template tracking, a few 

parameters are discussed which are score weight, 

color weight and search strategy. Color sensitivity is 

to control he granularity of the color information in 

template image. There are three setting for color 

sensitivity which are high, medium and low. The 

high setting separates the hue value very closely.  

The search strategy parameter controls the step size, 

sub-sampling factor and percentage of color 

information used from the template. Aggressive 

search uses the largest step size, the highest number 

of sub-sampling and only dominant color is used to 

search for the template in the current image. 

Conservative search uses a sub-sampling of two with 

a smaller step size and uses all the color information 

available. However, it reduces the speed of search 

with a better accuracy than aggressive search. 

Finally, balance uses both the strategy. Color score 

weight is used to define the color score which 

determines the final pattern matching score. The 

score is given based on a range from 0 to 1000. If the 

score is 0, it is based on shape only while is 1000 is 

based on color and shape. The deviation from the 

score will show the accuracy of the pattern matching 

for tracking.  

 

C. Servo Tracking: 

Servo tracking is designed is such way that it 

only performed at selective regions as in the 

“GREEN” area in Figure 3(b). This is done so that 

the servo does not move at every second. This is 

crucial to ensure that the images tracked are away 

from blur conditions. Equation 1 represents the range 

that were set for servo rotation. Once the mid- point 

of the template falls under the selective range, 

decision will be made to either track using template 

or to control the servo motor. Once the servo rotates 

at selective points, the face will be shifted to the 

centre of the frame. This process continues until an 

error occurs or user take control of the system.

  

 

 

Equation 1 

 

  

 

In order to communicate the servo motor with 

processor, PIC18F4550 was used. Communication 

between a computer and PIC is done via Universal 

Serial Bus (USB) port. The main reason of using this 

communication method is due to its availability in 

most of the computers. Moreover, it can work under 

a higher speed that serial port. In this scenario, 

LabVIEW will detect the virtual port as COMPORT 

and data from computer is sent via the VISA module. 

The PLL function in PIC18F4550 gives an advantage 

to create a clock speed to run at 48MHz from a 

20MHz crystal. The input for PLL circuit must be 

4MHz where the circuit will generate an output at 

96MHz. Frequency division is then done to obtain an 

(640,480) 

(0, 0) 

Face  
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estimated value around 50Hz to generate PWM 

pulse. In this case, CCP module in Timer 1 is used to 

create a pulse that appears at every 0.02s. Once the 

value in CCP register matches the Timer 1 value, it 

will be set to generate pulse which then overflows at 

0.02s. Timer 1 is activated to operate at 16bit value. 

CCP1 and CCP2 is used act as registers to control 

two servo motor. Table 1 shows the value that were 

set to control the data bits that arrives at port. It was 

tested that the servo can operate from minimum of 

1300 until 6500. The servo is programmed in such 

way that any random values that appear outside of 

the range will be tuned to either maximum or 

minimum value. This will ensure the servo motor 

from overdrive. 

  
Table 1: Servo Values for Minimum, Maximum and Centre. 

Position Servo 1 (RB2) (Pan) Servo 2 (RB3)(Tilt) 

Minimum 1800d 0514h 4500d 1194h 

Centre 3900d 0F3Ch 5000d 1388h 

Maximum 6500d 1964h 5500d 157Ch 

 

RESULT AND DISCUSSION 

 

This section discusses the results obtained from 

this module of the face recognition and tracking 

system. The results discussed in here are based on 

experiments tested real-time focusing on multi pose 

face images, dynamic background and distance 

between camera and target. Testing were made for 

combination of different parameters as mentioned in 

previous section. It was found that “Medium 

Sensitivity” with “Balance” search method delivers a 

better performance as there were lesser drifting issue. 

The reliability of the template tracking was tested 

before testing with servo control. For this testing, 

multi pose and distance testing were made. Once the 

system begins, it first executes the face detection 

module followed by face recognition and finally face 

tracking. The input template for face tracking is the 

extracted face region from face detection stage. 

Figure 4 shows the result of motion detection, 

detected face and also the extracted face region 

(template). The template will undergo learning 

process before new image sequence are loaded into 

the system.  

 

 
 

Fig. 4: From Left: Motion Detection, Detected Face Region, Face Template 

 

A total of 900 frames were executed for tracking 

with template obtained from Figure 4. Figure 5 

shows the tracking result for images that were 

obtained at different poses. Figure 5 illustrates the 

images obtained at different distance with the same 

template. Distance 1 is about 25cm from the camera 

while Distance 5 is at 140cm from the camera. 

Figure 6 is a sample image obtained at a continuous 

frame where the face region is still tracked even with 

some blurriness due to rapid movement. Figure 7 

shows the continuous tracking when hand region 

overlaps with face region. At this stage, the 

algorithm finds the best match combining both color 

and shape to closely track the face region. The 

accuracy of this template tracking achieves around 

97%. Some of the images cannot be tracked due to 

drifting issue which only happens at a few random 

frames. However, since the system runs at 30fps, the 

system is able to continue track with recovery stage. 

The percentage of error can be reduced by narrowing 

the search region since the face is centralized to the 

middle of the frame.  

 

    
Frame: 574 Frame: 595 Frame: 613 Frame: 683 

 

Fig. 4: Face Images Tracked at Different Pose 
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Distance 1  Distance 2 Distance 3 Distance 4 Distance 5 

 

Fig. 5: Face Images Tracked at Different Distance 

 

     
Frame: 714  Frame: 715 Frame: 716 Frame: 717 Frame: 718 

 

Fig. 5: Face Images Tracked Continuously for Images with Motion Blur 

 

     
 

Fig. 5: Face Images Tracked When Hand Overlaps With Face 

 

Servo control for 2 Degree of Freedom works on 

PWM principle. Pulses are created and sent to USB 

to control the direction of servo to either rotate 

clockwise or counter clockwise. The length of pulse 

width will determine the amount of movement that 

need to be performed. However, there are always 

possibilities of error to occur due to the interrupt 

function when both servo are triggered at same pulse 

width. In this research, the range of Servo 2 falls 

within the range of Servo 1. Figure 7(a) shows the 

train of pulses when both servo has the same value 

while Figure 7(b) shows the delay that occurs at the 

falling edge of the pulse. The delay value is about 

332ns. The error rate was found to be consistent for 

different data. 

  

   
 

Fig. 7: (a) Train of Pulse for Same Value (b) Delay Value at Falling Edge 

 

Figure 8 shows the sample of pulses obtained for 

two different servo value. It is repeated for every 

21.85ms. Figure 9 (a) and Figure (b) represents the 

closer view of pulse of Servo 1 and Servo 2 

respectively.  From Figure 9 and 10, the duty cycle 

obtained for Servo 1 is 9.2% while for Servo 2 is 

8.4%. This values are calculated based on Equation 

2. Based on the servo range that were set, the 

minimum duty cycle is 2.7% for decimal value of 

1800 while the biggest pulse that can be received is 

9.9% for a decimal value of 6500. Both CCP1 and 

CPP2 value will be sent at the same time to USB for 

controlling pan and tilt. There were several testing 

made to send USB data at different frame rate. 

Testing were made for 5fps, 15fps, 20fps and 30fps. 

The frame rate of 5fps and 15fps is not suitable as it 

was not fast enough to send the data to USB to 

control the servo motor while 20fps and 30fps was 

more suitable for processing and servo control. Since 

a fast recovery stage is expected at this system 

therefore 30fps was selected. 
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Equation 2 

 

 

 
 

Fig. 8: Train of Pulse for Two Servo at Different Value 

 

   
 

Fig. 9: (a) Pulse Width for Servo 1 (b) Pulse Width for Servo 2 

 

Figure 10 shows some of the series of selected 

frames that shows a continuous tracking when Pan 

and Tilt camera is used. Once the tracking mode is 

activated, color template matching will be performed 

at the search area indicated “YELLOW”. At every 

frame, the value of center coordinate of the current 

position of the template will always be monitored. 

Once the coordinate value falls in “GREEN” region, 

data will be sent to USB to orientate the servo so that 

is loops into the “YELLOW” region to allow 

continuous tracking. The tracking with servo motor 

can be seen from Figure 10 where the background 

changes in respect to time. It also shows that the face 

region can be tracked at a dynamic background. This 

method can handle face images that are occluded and 

also at different distance. Once a “NO MATCH” is 

found, the system will request the user to select 

options provided. If “CONTINUE TRACKING” is 

selected, the system will try to recover back to track 

again using template matching. “RESTART” will 

allow the user to continue tracking a new person. 

Figure 11 shows the number of frames versus the 

tracking coordinate based on centre coordinate of the 

tracked face. It shows that the face region can be 

tracked regardless of pose and distance. The 

execution time recorded for tracking is an average of 

83,5ms.

  

    

Frame: 1073 Frame: 1059 Frame: 1056 Frame: 978 
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Frame: 913 Frame: 901 Frame: 859 Frame: 833 

 

    

Frame:720 Frame: 714 Frame: 655 Frame: 580 

 

Fig. 10: Series of Frame for Tracking 

 

 
Fig. 11: Tracking Coordinates 

 

Some of the face tracking module that were 

tested in LabVIEW are meanshift, optical flow, 

grayscale pattern matching, skin color and also 

template matching. Meanshift and optical flow 

method is very accurate. However, it was found that 

this two method have initialization problem where 

the input coordinate must be accurate enough for 

continuous tracking. For an example, meanshift 

algorithm tracks a point that is located on a face 

region. However, when the hand region overlaps the 

point that is being tracked, the face region is no 

longer tracked as the algorithm will track the hand 

region that overlaps the point. This is due to the fact 

that menashift algorithm works based on color space 

built on a histogram. Face and hand region will 

appear to have similar distribution. Optical flow 

suffers from lost track problem. When the face is out 

of the frame, it loses the track where the face will no 

longer be tracked even it appears back in the frame. 

Besides that, skin color method based on HSL were 

also tested. This method delivers a very high 

accuracy. The advantage of this method is the 

accuracy of tracked face even at further distance. 

However, in dealing with the application on MTR, 

skin color tracking is not suitable as there is high 

probability where the skin region that tracked 

includes the face and hand region. This condition 

occurs when the face region and hand region merge 

as one particle. This does not fit the purpose of face 

tracking as the hand is tracked together. In 

LabVIEW, template matching can be performed in 

two ways which are grayscale pattern matching and 

color template matching. Compared to grayscale and 

color, color images will certainly add value for 

tracking due to its additional features. Thus, it can be 

concluded that template tracking based on color and 

shape delivers a better result than the other method 

for MTR application.  

 

Conclusion: 

 This paper discusses the face tracking module 

that was developed for Medical Telediagnostic Robot 

(MTR) which works on real-time mode. The tracking 

module was designed using template matching 
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method based on color and shape. The template is 

obtained from the face detection module. Face 

template is trained before being applied on the search 

window. The implementation of Pan and Tilt Control 

of servo motor widened the search area to 180 

degrees. The tracking module able to handle face 

images at different pose and distance. Template 

tracking is suitable to track images that suffers from 

motion blur.  It was found that this module delivers 

an accuracy of 97% which contribute to the stability 

and reliability of the complete system.  
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