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Abstract: Some people cannot able to use computers because of their illness. The idea of eye controls 
became a great use to not only to the future of natural input but more importantly to the handicapped 
and disabled. Moreover, implementing  a  controlling  system which enables  them  to operate computer  
without  the  help  of  another  person. Those who are in need of operating computers without hands, 
this technology will be most useful so that they can operate cursor by movement of their eye .Initially 
the camera will be capturing the image of eye movement. In each captured image the pupil centre 
position of the eye will be detected. Then the different variation on pupil position gets different 
movement of cursor. The Virtual Keyboard is an adaptation of the 6th sense technology, it works on a 
similar principle of hand movement/gesture control to perform simple functions like Right/Left click, 
Scroll control etc., which would otherwise have to be performed with the help of a mouse or a keyboard. 
The position of the eyeball is to detect position on the keyboard image. Image processing technique is 
an important basis for the implementation of this technology. The main aspect of this eyeball movement 
based control is the capturing of movements of the user’s face by the camera which interprets and 
processes the acquired information. The processing of this information, in the form of images is done 
with the help of open CV and raspberry pi. 
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Introduction: Nowadays, non-public pc structures are carrying a large element in our ordinary lives as 
they may be used in areas inclusive of paintings, schooling and amusement. What a lot of these 
packages have in common is that the usage of personal computers is primarily based at the input 
technique through keyboard and mouse. At the same time as this is not a trouble for a wholesome 
person, this will be an insurmountable certain for human beings with restricted freedom of motion of 
their limbs. In those cases it might be ideal to apply input methods which can be based totally on more 
talents of the place consisting of eye movements. To permit such alternative input strategies a machine 
changed into mode which follows a low-rate approach to control a mouse cursor on a pc machine. The 
attention tracker is based on snap shots recorded by way of a mutated webcam to collect the attention 
moves. These eye movements are then graphed to a laptop display screen to place a mouse cursor hence. 
The motion of mouse is controlled by robotically adjusting the placement in which of eyesight. Digital 
camera is used to capture the photo of eye movement.  
 
Robots work in many business fields, and that they keep advantages over regular machines in phrases of 
their capability to execute a diverse range of operations. The forms of operations accomplished through 
a robotic rely on the shape of the end effectors; hence, the ability to exchange the shape of a cease-
effectors’ over a various range is favored to extend the programs of both industrial and nonindustrial 
robots. Researches on making robots cope with equipment are attractive in this sort of feel. 
 
Studies at the concept for robots to research the characteristics of equipment are being carried out 
within the field of cognitive robotics. A few studies have also handled the improvement of manipulate 
architectures for tools. Nabeshima and Kuniyoshi (2010) [1] proposed a technique for achieving 
sustainable sensory-motor coordination for robotic device use. Because the usages of robots have to 
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cope with multiple situations simultaneously, concepts based totally on modal decomposition are 
accurate applicants for controller design. Studies on grasping control may be combined with these 
studies to form a foundation for device-use robots. Studies have also been carried out to enable robots 
to apply tools by means of recognizing their environment with the usage of photographs captured by 
using a hooked up digital camera. Beetz et al (2011) [2] prepared pancakes via the usage of robotic 
devices as a demonstration. Kudoh et al (2006) succeeded in having a robotic keep a broom to 
reproduce drawing actions through spotting a 3-dimensional (3-D) model primarily based on pictures of 
an item captured with more than one digital camera devices. One answer has been to research the 
bodily interactions with gear to permit the robotic to address numerous equipments in a unified 
manner. Tao Mei et al (2014) [4] proposed a literature survey on multimedia re-ranking which discussed 
about the re-ranking from the noisy ranked list using the multimedia re-ranking algorithms. 
 
Even after millions of years we use our five natural senses to sense the things, which include eyes, ears, 
nose, tongue mind and body to perceive information about those things which in turn helps us to take 
decisions and perform particular actions. But the information which we gather from our five senses is 
not sufficient for the data and information which we get from online. Even though computing devices 
allows us to carry anywhere any time which helping us to connect to the information what we demand, 
but still there is no interaction between the digital devices and the physical world. Sixth sense bridges 
this gap between the digital world and physical world. This allows us to interact with the digital world 
with our gestures. The virtual keyboard is an adaptation of the sixth sense technology. This technology 
is similar to the hand movement/gesture control to perform simple functions, which would otherwise 
have to be performed with the help of mouse or keyboard. The main aspect of this gesture based device 
and eyeball movement based control is the capturing of movements by the camera which interprets and 
processes the acquired information, the processing of this information, in the form of images is done 
with the help of open CV and raspberry pi. Wanluk et al (2016) [5] proposed a technology for controlling 
the wheelchair based on the eye movement. The proposed system captures the image and the image 
processing is done with the help of raspberry pi and openCV. The openCV and raspberry pi 
microcontroller are used to derive the 2D direction of the pupil. Saraswati et al (2016) proposed a system 
to operate the keyboard based on eye gaze. In this system the camera captures the image of the eye. The 
feature detection is done with HaarCascade method the position of the eye is detected using the Integral 
projection method. The duration of normal writing and typing using system for two words is compared 
and the ratio is found to be 1.13 seconds. 
 
The Implementation process for keyboard image processing and pupil detection are done using 
Raspberry pi and on the terminal of Raspbian image installed on raspberry pi. The Raspberry Pi is a 
smart card sized single computer or SoC. SoC, or System on a Chip, is a method of placing all necessary 
electronics for running a computer on a single chip. Raspberry Pi needs an Operating system to start up. 
In the aim of cost reduction, the Raspberry Pi omits any on-board non-volatile memory used to store the 
boot loaders, Linux Kernels and file systems as seen in more traditional embedded systems. Rather, a 
SD/MMC card slot is provided for this purpose. After boot load, as per the application program 
Raspberry Pi will get execute. The position of the pupil will be processed using openCV image 
processing. OpenCV is the leading open source library for computer vision, image processing and 
machine learning originally developed by Intel. 
 
Literature Survey: 
Object Tracking by Color and Active Contour Models Segmentation [7]: This work presents a novel 
approach for object recognition and tracking system, here known as SRCCA (Software de 
Reconhecimento de Cor e Contorno Ativo or Active Contour and Color Recognizing Software) by using 
color recognition in the HSV color space and active contour models (ACM). The main innovations 
proposed makes use of the association of distinct techniques employed for object tracking and 
detection, as well as the elaboration of an open source software through the use of C++ programming 
language and OpenCV functions. To enhance the tracking efficiency for targets in motion, the video 
capturing device was controlled by two servomotors, enabling the target to be followed, in case it moves 
in the x- or y-axis. The final system was tested and presented robust and efficient tracking and contour 
segmentation capabilities for targets in motion, regardless of shape and size. 
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A Super-Twisting-Like Algorithm and Its Application to Train Operation Control with Optimal 
Utilization of Adhesion Force [8]: The friction between wheel and track is usually called adhesion 
force, and it is the critical factor for the movement of trains. On one hand, excessive driving force of a 
train may lead to insufficient utilization of the adhesion effect and cause wasted energy; on the other 
hand, insufficient driving force of a train brings inefficient train operation. To balance the issues of 
energy consumption, operational efficiency, and security, it is necessary to control a train to obtain its 
maximal adhesion force, particularly in the cases of fast acceleration and emergency braking. However, 
since engineering experiments indicate a complex nonlinear relationship between the adhesion force 
and the slip ratio of a train, such a control problem is difficult and challenging, particularly when the 
optimal slip ratio is unknown. Facing this problem, this paper proposes a novel control method based on 
the modification of the famous super-twisting sliding mode algorithm, and rigorous mathematical 
analysis is given to guarantee the ultimate roundedness of the proposed algorithm. Furthermore, by 
considering four different control scenarios, detailed control and estimation algorithms are both 
proposed. Simulation result verifies that the proposed control strategy can control the train to obtain its 
maximum adhesion force 
 
Enhancing Physical Education with Exergames and Wearable Technology [9]: Increases in the 
numbers of obese and overweight children are a major issue in post-industrial societies because obesity 
can lead to severe health-related problems. In addition, many challenges affect the quantity and quality 
of physical education (PE) provided by schools. Exergames that combine exercise with gaming have 
been recognized as a possible method for motivating children to become physically active and to make 
PE more fun. Furthermore, exergames that utilize wearable sensors devices allow players’ movements to 
be tracked for estimating the efficiency of exercise. In this study, we developed the Running Othello 2 
(RO2) exergame, where players wear a smartphone and a smart wrist band to compete in a board game 
enhanced with physical and pedagogical missions. In physical missions, the game uses inertial sensors 
and a heart rate meter to detect the physical activities of players. The pedagogical part of the game is 
based on the South Korean PE curriculum. We evaluated RO2 with 61 South Korean third grade 
elementary school students, 32 of whom learned curriculum topics by playing the game. The other 29 
students comprised a control group who studied the pedagogical content using handouts. The results 
indicated that learning with RO2 was more efficient, the players were engaged, and their heart rates 
increased. Based on the evaluation, we identified several issues to be addressed in future research. 
Finally, we discussed how RO2 supports the educational affordances of wearable and we explained how 
exergames using wearable can overcome some of the challenges faced by PE. 
 
Dynamic Object Manipulation Considering Contact Condition of Robot with Tool [10]: This 
study considered the dynamic object manipulation by a spatula fixed to a robot. An analysis on the 
principles of dynamic movement revealed that the main issue is to satisfy conditions expressed in terms 
of gravitational, frictional, and inertial forces. This paper clarifies the conditions for achieving dynamic 
movements and presents a unified algorithm for generating a variety of movements from planning 
trajectories that satisfy such conditions. The conditions of the dynamic movements are given in the 
acceleration dimension. The trajectory planned by the proposed method was given to a robot as 
command values, and a spatula was mounted to a robot arm with 6 degrees of freedom. The 
experimental results demonstrated that the proposed method based on such principles enables multiple 
dynamic movements in a unified manner. 
 
Eyeball tracking: The mouse and keyboard events are done based on the movements of the user’s 
eyeball. The process of tracing the position of the eyeball is done by image processing techniques. The 
images are processed with the help of openCV and Raspberry pi. The system consists of Raspberry pi, 
camera and monitor. The camera is used to capture and recognizes an object in view and tracks the 
user’s hand gestures using computer- vision based techniques. It sends the data to the Raspberry pi. The 
camera, in a sense, acts as a digital eye, seeing what the user sees. It also tracks the movements of the 
thumbs and index fingers of both of the user's hands. When the user touch upon the keyboard ,the axis 
coordination’s are found ,in this coordination’s are compared with already taken template coordination 
and to find which key is user pressed by using Raspbian language and open CV library. 
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Figure.1: The Process Of Mouse And Keyboard Controls With Eyeball Movement 

  
The user has to sits in front of the display screen of private computer or pc, a specialized video camera 
established above the screen to study the consumer’s eyes. The laptop constantly analyzes the video 
photo of the attention and determines wherein the consumer is calling at the display screen. Not 
anything is attached to the consumer’s head or body. To “pick out” any key, the user seems at the key for 
an exact period of time and to “press” any key, the consumer just blink the eye. On this device, 
calibration procedure is not required. For this system enter is simplest eye. No outside hardware is 
connected or required. 
 
The Discriminative Robust Local Binary Patterns (DRLBP) and Scale-Invariant Feature Transform (SIFT) 
algorithm are the digital image processing methodologies used for face detection. The detection of 
human face from images plays a vital role in computer vision, cognitive science and Forensic Science. 
The various computational and mathematical models, for classifying face including Scale Invariant 
Feature transform (SIFT) and Dominant Rotated Local Binary Pattern (DRLBP) has been proposed yields 
better performance. This paper proposes a novel method of classifying the human face using Artificial 
Neural Network. This is done by pre-processing the face image at first and then extracting the face 
features using SIFT. Then the detection of human faces is done using Back Propagation Network (BPN). 
The processes of combining SIFT and DRLBP perform better rather using separately. 
 
Discriminative Robust Local Binary Patterns (DRLBP): Local Binary Patterns (LBP) is one of the 
most used methods in face recognition. To improve the recognition rate and robustness, several 
methods using LBP, have been proposed. Improved Local Binary Pattern (ILBP) is an improvement of 
LBP which compare all the pixels (including the center pixel) with the mean of all the pixels in the 
kernel to improve the robustness against the illumination variation. For the purpose of retaining the 
spatial and gradient information, an Extended Version of Local Binary Patterns (ELBP) that encodes the 
gradient magnitude image in addition to the original image was propose to represent the velocity of 
local variation. Local Gabor Binary Pattern (LGBP) is another representation approach based on multi-
resolution spatial histogram combining local intensity distribution with the spatial information via 
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introducing the Gabor wavelets into the LBP as the image pre-processing; therefore, it is robust to noise 
and local image transformations. 
The RLBP (Robust Local Binary Patterns) histogram is created as follows 
 

                                   ………………… (1) 

 
Where hrlbp(i) is the i

th
 RLBP bin value. To mitigate the RLBP issue in Fig. 2, consider the absolute 

difference between the bins of a LBP code and its complement to form Difference of LBP (DLBP) 
histogram as follows 
 

   ………………… (2) 

Where  is the  DLBP bin value. The number of DLBP bins is 128 for B = 8. Using uniform codes, 

it is reduced to 30. For blocks that contain structures with both LBP codes and their complements, 
DLBP assigns small values to the mapped bins. It differentiates these structures from those having no 
complement codes within the block. 
The two histogram features, RLBP and DLBP, are concatenated to form Discriminative Robust LBP 
(DRLBP) as follows: 

      …….. (3) 

 
Open CV and Scale-Invariant Feature Transform (SIFT): Open Computer Vision (OpenCV) is a 
library of programming functions. It aimed at real-time computer vision. It has many interfaces such a 
C, C++, Python, Java and MATLAB and supports Operating Systems (OS) such as Windows, Linux, 
Android and Mac. OpenCV is written natively in C++ and has a template interface that works seamlessly 
with STL (Standard Template Library) containers. 
 
The Scale-Invariant Feature Transform is an algorithm in computer vision to detect the local features in 
images. LDP is a gray-scale texture pattern which characterizes the spatial structure of a local image 
texture. A LDP operator computes the edge response values in all eight directions at each pixel position 
and generates a code from the relative strength magnitude. Since the edge responses are more 
illumination and noise insensitive than intensity values, the resultant LDP feature describes the local 
primitives including different types of curves, corners, and junctions and more stably and retains more 
information. Given a central pixel in the image, the eight directional edge response values { }, 0,1,...,7 i m 
i= are computed by Kirsch masks i M in eight different orientations centered on its position. The masks 
are shown in below Figure.2. 
 

 
Figure.2 Kirsch edges masking all eight directions 
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Figure.3 Mask response and LDP Bit Points 

 
The response values are not equally important in all directions. The presence of a corner or edge causes 
high response values in some directions. Therefore, we are interested in the k most prominent directions 
to generate the LDP. Here, the top k directional bit responses i b are set to 1. The remaining (8-k) bits of 
the 8-bit LDP pattern are set to 0. Finally, the LDP code is derived using equation 1. Figure 3 shows the 
mask response and LDP bit positions, and Figure 4 shows an exemplary LDP code with k=3. 
 

 
Figure.4 LDP code with k=3 

 

………… (4) 

…………… (5) 

 
Where, mk is the k

th
 most significant directional response. Since edge responses are more stable than 

intensity values, LDP pattern provides the same pattern value even presence of noise and non-
monotonic illumination changes. After computing the LDP code for each pixel (r , c) , the input image I 
of size M × N is represented by a LDP histogram H using equation 3. The resultant histogram H is the 
LDP descriptor of that image. 
 
The LBP operator labels the pixels of an image by thresholding a 3x3 neighborhood of each pixel with 
the center value and considering the results as a binary number, of which the corresponding decimal 
number is used for labeling. The derived binary numbers are called local binary patterns or LBP codes. 
While the LBP operator uses the information of intensity changes around pixels, LDP operator use the 
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edge response values of neighborhood pixels and encode the image texture. The LDP assigns an 8 bit 
binary code to each pixel of an input image. This pattern is then calculated by comparing the relative 
edge response values of a pixel by using Kirsch edge detector. Since the presence of a corner or an edge 
shows high response values in some particular directions. Thus, most prominent directions of number 
with high response values are selected to generate the LDP code. In other words, directional bit 
responses are set to 1, and the remaining bits are set to 0.  

 

 

 
Figure.5 Edge response and LDP Binary Bit Positions 

 
Euclidean Distance: The Euclidean is often the "default" distance used in e.g., K-nearest neighbors 
(classification) or K-means (clustering) to find the "k closest points" of a particular sample point. 
Another prominent example is hierarchical clustering, agglomerative clustering (complete and single 
linkage) where you want to find the distance between clusters. 
Euclidean distance measures the similarity between two different feature vectors using (6). 

    …………….. (6) 

Where J is the length of the feature vector, Fvi is the feature vector for individual i. 
 
Conclusion: In this paper, we have studied the issue of leveraging click-through data to reduce the 
intent gap of image search. We propose a novel image search re-ranking approach, named Spectral 
Clustering re-ranking with Click-based Similarity and Typicality (SCCST). In this proposed re-ranking 
scheme, click information is fully adopted to guide the image similarity learning and image typicality 
learning. With the detection of click-based triplets, we present a novel image similarity measurement, 
named Click-based Multi-Feature Similarity Learning (CMSL), which integrates multiple kernel learning 
into metric learning to learn similarity measure for each feature in a unified space. Based on the learnt 
similarity measure, SCCST performs spectral clustering to group visually and semantically similar 
images into same clusters. The final re-rank list is obtained by calculating clusters typicality and within-
clusters image typicality in descending order. Experiments discussed in this paper have stated the 
availability and superiority of our proposed SCCST compared with several existing re-ranking 
approaches. Metric adaptive fusion weights are not considered in SCCST and CMSL due to the 
optimization difficulty, and we will figure this out in our future work. 
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