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Abstract— Face detection based mouse movement is one of the 

important works for the physically challenged people. The 
movement of head can notify the computer specific task. By 
understanding, the disabled people computer can pass message to 
other person and that can help disabled to notify others the urgent 
need of them.  In this project, an application has been built which 
will help the people who do not have any control of their hands but 
they can only move their head. In this work, OpenCV based 
Haar-like feature extraction has been used to detect face. By using 
face detection algorithm, faces as well as non-faces are classified 
as faces. So, to reduce the false positive results, face detection 
algorithm has been enhanced. After face detection, mouse 
movement has been controlled with the coordinate of face 
movement. 

 
Keywords: Head Gesture, Mouse Control, GUI Control, 

Computer Operation, Face Movement.  

I. INTRODUCTION  

Human Interaction with the digital world makes the globe 
different. By miniaturization of digital devices, everyone can 
be easily connected.  Devices like keyboard, mouse etc. are 
used to take input from the individuals. But the disabled 
person cannot use the devices for their commands. So, face 
movement or gesture base input system is needed for the 
person who cannot move their hands. By using the 
application, they can control the system and it will help them 
for their needs.   Moreover, face detection and tracking are 
important to understand the user movement. Due to 
development of wide range of application in security, gaming, 
entertainment industry, psychological facial expression 
analysis and human computer interaction, research on face 
tracking and understanding has been improved. In this 
project, to help the disabled persons, a virtual mouse is 
developed to perform like the traditional mouse. By making 
face movement and gesture control, any user can do functions 
of an ordinary mouse. The user can do mouse activities like 
cursor movement, left click, right click, or double click by 
moving face. The system use Image processing technique to 
understand and interpret the command from the user. 
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II. LITERATURE REVIEW 

A variety of application has been developed to detect the 
human faces and understanding the facial expressions. Human 
face detection can be classified as an object detection 
problem. Different methods can be used to detect the object. 
One of them is Viola Jones method.  It proposed a real time 
object detection framework.  Their proposed framework 
minimizes the computation time as well as achieves detection 
accuracy. Haar-like features has been used to evaluate quickly 
the image [1].  Sharif et al proposed [2] Garbor feature 
method is a useful filter to detect the face. By analyzing 
specific frequency around the point or region of analysis the 
object is detected. Category-level object recognition in 
computer vision can be implemented by constellation model 
which is a probabilistic, generative model. By setting N parts 
of images under mutual geometric constraints an object class 
has been classified. Statistical shape theory based Gaussian 
derivative filter has been proposed by Burl et al. [3] to detect 
the features of faces.   

III. LIMITATION OF THE EXISTING SYSTEM 

There are some limitations on the existing system. They are as 
follows: 
 

a) For scale normalization, low level preprocessing is 
necessary because some methods are very sensitive 
to scale. 

b) In some systems, algorithm learning or system 
learning is very time-consuming, which makes it 
difficult to evaluate on the face. 

c) Many systems are reported a face as non-face images, 
because those face has unacceptable variation of 
pose. 

d) Many systems take only the fontal part of a face. Face 
in different angles and different poses are not 
considered as a standard image input. 

e) In some system, preprocessing and detecting a face is 
more complex than our system. 

f) Most of the existing systems have poor accuracy level. 

IV. AIMS AND OBJECTIVES 

The aims and objectives of the application development are as 
follows: 

a) This system is developed to help disabled people who 
cannot use their hand. So, by using their body movement, 
they can control the mouse. It can be said that this system 
uses face or head as a wireless mouse. 
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b) Traditional mouse or touch screen based mouse control can 
be replaced by the developed virtual mouse system which 
can control the mouse cursor by using web camera. User 
need to interact with the web camera and by 
understanding the user interaction, it will control the 
mouse.  

c) The goal is to manipulate the computer with body gestures 
rather than pointing and clicking a mouse or touching a 
display directly. 

d) Try to reduce cost of different hardware. 
e) Control and perform mouse operation without touching any 

device. 
f) Human computer interaction also has been tried to 

enhancement the system. 

V. ANALYSIS AND DESIGN 

A face detector is a kind of work where an arbitrary size image 
is given to detect a human face. By analyzing the picture, the 
system can tell whether the image has human face or not. By 
using statistical learning methods, face or non-face classifier 
can be developed. Most of the modern object detection 
algorithms are based on Viola Jones especially Haar 
cascades. 
 

Cascaded classifier: 
From figure-1, one feature classifier can detect the face with 
100% accuracy but 50% of them are false positive. Then it is 
feed to the five feature based classifier it detects 20% of false 
positive faces and by using 20 feature based classifier false 
positive faces reduced to 2%. 
  
 
                        
 
 
 
 
 
 
                    
 

Figure-1: Several classifiers combined to enhance face 
detection. 

 
Before Haar cascades, adaptive boosting as known as 
Adaboost was combined several weak classifiers to make 
strong classifier.  By taking several rounds the best weak 
classifier has been selected and combining the best weak 
classifiers a strong classifier has been created. 
 

Process of face detection: 
Detecting a face in an image is easier than to recognize a 
specific person face. The general structure of a face needs to 
determine to understand a face in a certain picture. There is no 
variation of features in human faces. Like every face has its 
own nose, eyes,forehead, chin and mouth. All of these 
combined to detect a face. From the following five figures 
(Figure 2) it can be understand that they are the parts of a 
human face.  
 

 
Figure 2: Different figures represent different parts of a 

face. 
 
By combining the figures, it is a resemblance of a human face 
(Figure 3). 

 
Combination of figures represents a general human face. 
 
By determining the features in the picture, it can be concluded 
that the picture has a face or not. If any part of the picture has 
the partial match, it can say it is a face. It is like the template 
matching. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Flowchart of the system. 
 
The proposed procedure: 
Our System work on those procedure or step: 

Step 1.  Take video from web camera. 
Step 2.  Divide this video into image frame. 
Step 3.  Detect face on this image using Haar Cascaded 

feature.  
Step 4.  Track the face into different image frame. 
Step 5.  Control mouse position and movement with this 

face co-ordinate. 
Step 6.  Perform different operation (like left click, right 

click, double click). 
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VI. IMPLEMENTATION AND RESULT DISCUSSION 

Installation: 
In the system design and implementation, python 2.7.10 and 
OpenCV 3.0.0 has been used. In the 64-bit windows 10 
operating system the project has been implemented.  
 

 
Figure 5: User interface of our system. 

 
In this figure there is a window in middle point. It is denoted 
our system and take a still picture from a running video. Video 
has been captured by webcam. The black box or rectangle in 
the middle is use to control the mouse position. When any 
figure is find in this box, which will be worked as a mouse 
cursor.  If there are more than one faces in that box, the 
application choose the largest face among them. It measures 
the height and width and calculates the area, by using this 
method the largest face has been detected.  
 
There are also three green boxes in top of our system. Then 
perform different mouse operation. Such as left click, right 
click and double click. Those boxes are denoted current status 
of mouse operation. Left most box is stand for left click status, 
right most box is stand for double click status, and middle box 
is stand for right click status. There are also meaningful icons 
drawn in that box. 
Face detection: 

 
Figure 6: Face detection by our system. 

 
If any face is found in the video frame, then it shown and 
denoted by a green rectangle. The height and width of this 
green rectangle is calculated from height and width of shown 
face. In different frame of video if face is move from its 
position then this green rectangle also move respectively. 
This can be called as tracking the face. If there are more than 
one faces in current frame, then largest face is consider to 
control the mouse cursor.   
Controlling mouse: 
 

 
Figure: 7(a) 

 
Figure: 7(b) 

 
Figure 7(c) 

Figure 7: All the images shows the ways how mouse 
cursor has been controlled in our system. 

 
After face detection phase, the mouse pointer can be 
controlled. Mouse position is change with the position of face. 
Notice that there is a black box in our system. If a face 
detected in upper left corner of this black box like figure 7(a), 
then cursor will be move to upper left corner denoted (0,0) of 
display screen. And if face is located at bottom right corner of 
the black box such as figure 7(c), then cursor also move to 
bottom right corner of the display screen. The cursor move 
left to right or top to bottom with a ratio of two different size 
of display screen and black box size. 
 
Perform mouse operation: 
Left click: If anyone wants to perform left click, he/she needs 
to move face to the leftmost box and change the status. If color 
of the box is blue, left click in not active. If color is red, left 
click option is on. It means that if the user puts the face upper 
left corner of green box and stay more than 3 seconds, it has 
performed a single left click. To understand whether faces are 
moving or not, the application considers more than 30 pixels 
movement. 
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Figure 8: Perform left click. 

Right click: 

 
Figure 9: Perform right click. 

 
Again, to perform right click, face needs to move in the 
middle box and change the status of the mouse. If color of the 
middle box is red, right click option is on. From the figure 9, it 
is denoted that a single right click has been performed by 
upper left corner of green box. For calculating the mouse 
movement, the application uses the absolute difference 
between original co-ordinate and current co-ordinate.  
Double click: To perform double click, users need to move 
face to the rightmost box and change the status. If color of the 
box is blue, double click in not active. If it is red, double click 
option is on. In the figure 10, a double left click has been 
performed by upper left corner of green box.  
 

 
Figure 10: Perform double click. 

VII. RESULT AND DISCUSSION 

In the developed system, left click operation performs most 
correctly. In first stage, 15 gestures have been tested and the 
system can recognize 14 gestures. It means that 94% accuracy 
level. In the second stage, 15 gestures has been tested and 
system recognized 12 gestures with 80% accuracy level. 
Moreover, right click operation accuracy has been tested. 
Among the 15 gestures of right click has been tested and the 
system recognized 13 right click gesture. This means that 
accuracy level is 87%. After that 15 gestures of right click and 
system recognized 12 gesture with 80% accuracy level. 
 
 
 
 

Table 1: Accuracy rate. 
Left Click 

Gesture 
made 

Gesture 
Recognized 

Success 
Rate 

15 14 94% 

15 12 80% 

Right Click 

Gesture 
made 

Gesture 
Recognized 

Success 
Rate 

15 13 87% 

15 12 80% 

Double Click 

Gesture 
made 

Gesture 
Recognized 

Success 
Rate 

15 12 80% 

15 11 74% 

 
 At last, 15 new gestures for double clicking have been tested 
and the system recognized 12 gestures correctly with 80% 
accuracy level. Again, 11 new double click gestures were 
tested and system recognized 11 gestures.  
Overall accuracy level of the system is 82.5%. The values are 
plotted in a bar chart. This chart is shown like this: 
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Click
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Recognized

 Figure 11: Accuracy level. 

VIII.  CONCLUSION 

In the system, a software application has been developed to 
control the mouse using the real time camera which detect the 
face and does different kinds of operations such as cursor 
movement, left, right and double click. The system has been 
developed based on computer vision algorithms. If the 
computer vision algorithms work well in all environment, the 
system will work efficiently. However, face detection 
algorithms faces difficulty in different lighting condition and 
skin colors of human races.  In future, the researchers can 
detect eye from the faces and control the mouse using the 
eyes.  
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