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Chapter 1: Introduction 

1.1 The Problem 

Paralyzed people lack the ability to control muscle function in one or more muscle groups. The 

condition can be caused by stroke, ALS, multiple sclerosis, and many other diseases. Locked-

in Syndrome (LIS) is a form of paralysis where patients have lost control of nearly all voluntary 

muscles. These people are unable to control any part of their body, besides eye movement and 

blinking. Due to their condition, these people are unable to talk, text, and communicate in 

general. Even though people that have LIS are cognitively aware, their thoughts and ideas are 

locked inside of them. These people depend on eye blinks to communicate. They rely on nurses 

and caretakers to interpret and decode their blinking. Whenever LIS patients do not have a 

person to read their eye blinks available, they have no means of self-expression. 

 

1.2 The Solution 

BlinkToText offers a form of independence to paralyzed people. The software platform 

converts eye blinks to text. Every feature of the software can be controlled by eye movement. 

Thus, the software can be independently operated by paralyzed people. Using the software, 

patients can record messages, recite those messages aloud, and send the messages to others. 

The software can be run on any low spec computer, from a Raspberry Pi to an IBM Thinkpad. 

The software uses computer vision to solve the problem and uses Histogram of Gradient to 

detect face and Facial land marking to detect blink like condition. The program uses language 

modelling to predict the next words that the user might blink. The software can be easily 

customized for each patient as well. Blink to Text is free open source software.   
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1.3 Technology Used 

➢ OS used  

Ubuntu 18.04 LTS 

➢ Programming Language 

Python  

➢ Packages Used 

Imutils 

Scipy 

Dlib 

Cv2(OpenCv) 

Threading 

Numpy 

➢ GUI 

Electron 

JavaScript  

Zerorpc 

1.Python 

Python is an interpreted high-level programming language for general-purpose programming. 

Created by Guido van Rossum and first released in 1991, Python has a design philosophy that 

emphasizes code readability, notably using significant whitespace. It provides constructs that 

enable clear programming on both small and large scales. In July 2018, Van Rossum stepped 

down as the leader in the language community after 30 years.  

Python features a dynamic type system and automatic memory management. It supports 

multiple programming paradigms, including object 

oriented, imperative, functional and procedural, and has a large and comprehensive standard 

library.  

Python interpreters are available for many operating systems. CPython, the reference 

implementation of Python, is open source software and has a community-based development 

https://en.wikipedia.org/wiki/Interpreted_language
https://en.wikipedia.org/wiki/High-level_programming_language
https://en.wikipedia.org/wiki/General-purpose_programming_language
https://en.wikipedia.org/wiki/Guido_van_Rossum
https://en.wikipedia.org/wiki/Code_readability
https://en.wikipedia.org/wiki/Significant_whitespace
https://en.wikipedia.org/wiki/Dynamic_type
https://en.wikipedia.org/wiki/Memory_management
https://en.wikipedia.org/wiki/Programming_paradigm
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Object-oriented_programming
https://en.wikipedia.org/wiki/Imperative_programming
https://en.wikipedia.org/wiki/Functional_programming
https://en.wikipedia.org/wiki/Procedural_programming
https://en.wikipedia.org/wiki/Standard_library
https://en.wikipedia.org/wiki/Standard_library
https://en.wikipedia.org/wiki/Operating_system
https://en.wikipedia.org/wiki/CPython
https://en.wikipedia.org/wiki/Reference_implementation
https://en.wikipedia.org/wiki/Reference_implementation
https://en.wikipedia.org/wiki/Open_source
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model, as do nearly all of Python's other implementations. Python and CPython are managed 

by the non-profit Python Software Foundation. 

2.Imutils 

A series of convenience functions to make basic image processing functions such as translation, 

rotation, resizing, skeletonization, displaying Matplotlib images, sorting contours, detecting 

edges, and much easier with OpenCV and both Python 2.7 and Python 3. 

 

3.Scipy 

SciPy, a scientific library for Python is an open source, BSD-licensed library for mathematics, 

science and engineering. The SciPy library depends on NumPy, which provides convenient 

and fast N-dimensional array manipulation. The main reason for building the SciPy library is 

that, it should work with NumPy arrays. It provides many user-friendly and efficient numerical 

practices such as routines for numerical integration and optimization. This is an introductory 

tutorial, which covers the fundamentals of SciPy and describes how to deal with its various 

modules. 

4.Dlib 

Dlib is a general-purpose cross-platform open source software library written in the C++ 

programming language. Its design is heavily influenced by ideas from design by contract and 

component-based software engineering. This means it is, first and foremost, a collection of 

independent software components, each accompanied by extensive documentation and 

thorough debugging modes. 

5.Cv2(OpenCv) 

OpenCV (Open Source Computer Vision Library) is released under a BSD license and hence 

it’s free for both academic and commercial use. It has C++, Python and Java interfaces and 

supports Windows, Linux, Mac OS, iOS and Android. OpenCV was designed for 

computational efficiency and with a strong focus on real-time applications. Written in 

optimized C/C++, the library can take advantage of multi-core processing. Enabled with 

OpenCL, it can take advantage of the hardware acceleration of the underlying heterogeneous 

compute platform adopted all around the world, OpenCV has more than 47 thousand people of 

https://en.wikipedia.org/wiki/Python_Software_Foundation
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user community and estimated number of downloads exceeding 14 million. Usage ranges from 

interactive art, to mines inspection, stitching maps on the web or through advanced robotics. 

6.Numpy 

• NumPy is the fundamental package for scientific computing with Python. It contains 

among other things: 

• a powerful N-dimensional array object 

• sophisticated (broadcasting) functions 

• tools for integrating C/C++ and Fortran code 

• useful linear algebra, Fourier transform, and random number capabilities 

Besides its obvious scientific uses, NumPy can also be used as an efficient multi-dimensional 

container of generic data. Arbitrary data-types can be defined. This allows NumPy to 

seamlessly and speedily integrate with a wide variety of databases. 

7.Electron 

Electron is an open-source framework developed and maintained by GitHub. Electron allows 

for the development of desktop GUI applications using front and back end components 

originally developed for web applications: Node.js runtime for the backend and Chromium for 

the frontend. 

8.JavaScript 

JavaScript is a lightweight, interpreted programming language. It is designed for creating 

network-centric applications. It is complimentary to and integrated with Java. JavaScript is 

very easy to implement because it is integrated with HTML. It is open and cross-platform. 

9. Zerorpc 

Zerorpc is a light-weight, reliable and language-agnostic library for distributed communication 

between server-side processes. It builds on top of ZeroMQ and MessagePack. Support for 

streamed responses - similar to python generators - makes zerorpc more than a typical RPC 

engine. 
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Chapter 2: Objective 

2.1  Allow paralysis victims to communicate independently 

Many paralysis victims already use eye blinks as a form of communication. It is common for 

nurses and caretakers to read a patient’s eye blinks and decode the pattern. The ALS association 

even offers a communication guide that relies on eye blinks. BlinkToText automates this task. 

The software reads a person’s eye blinks and converts them into text. A key feature of the 

software is that it can be started, paused, and operated entirely with eye blinks. This allows 

patients to record their thoughts with complete independence. No nurses or caretakers are 

required to help patients express themselves. Not only does this reduce the financial burden on 

paralysis patients, but this form of independence can be morally uplifting as well. 

2.2  Be accessible to people with financial constraints  

Many companies are developing technologies that are controlled by eye movement. These 

technologies rely on expensive hardware to track a user`s eyes. While these devices can 

absolutely help LIS victims, they are only available to people that can afford the technology. 

BlinkToText focuses on a different demographic that are often ignored. BlinkToText is free 

and open source. The software runs on wide variety of low-end computers. The only required 

peripheral is a basic webcam. Not only is this software accessible to paralyzed people, but 

paralyzed people of almost all financial classes as well. 
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Chapter 3: Literature Survey And Methodology 

3.1 Literature Survey 

Viola Jones VS HOG + SVM 

The process of face detection however easy for a human mind whether it be the detection of 

faces in still images, dynamic videos or in real time is quite difficult for computed systems, 

this difficulty associated with face detection can be attributed to variations in scale, 

illumination, location, view point, occlusions etc. For the sake of simplicity and to tackle the 

aforementioned problem a study was conducted as presented in [1] on Viola-Jones face 

detection method and HOG + SVM detection method to determine which is more suited for 

our application. 

 

Viola -Jones Detection Technique 

As well explained in this technique is divided into three main integral parts. The first is the 

creation of new image representation called the “Integral Image” which allows for better and 

faster feature extraction. Integral Image also known as a summed area table is an algorithm for 

quickly and efficiently computing the sum of values in a rectangular subset of pixel grid. The 

integral image at location x, y contains the sum of pixels above and to the left of x, y. 

ii (x, y) = ∑ 𝑖(𝑥 ,, 𝑦 ,)𝑥 ,≤𝑥,𝑦 ,≤𝑦  

where ii (x, y) is the integral image and i (x, y) is the original image. 

Once the summed-area table has been computed, evaluating the sum of intensities over any 

rectangular area requires exactly four array references regardless of the area size. That is, 

the notation in the figure at right, having A= (x0, y0), B= (x1, y0), C= (x0, y1) and D= (x1, 

y1), the sum of i (x, y) over the rectangle spanned by A, B, C and D is: 

 

Figure 1 Calculation of Integral Image 
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∑ 𝑖(𝑥, 𝑦) = 𝐼(𝐷) + 𝐼(𝐴) − 𝐼(𝐵) − 𝐼(𝐶)𝑥0≤𝑥≤𝑥1,𝑦0≤𝑦≤𝑦1
          (1) 

 

 

 

Figure 2 Important Rectangle Features 

 Example rectangle features shown relative to detection window, the sum of pixels in the white are 
subtracted from sum of pixels in the dark. Here (a), (b) and (c) depict two, three and four rectangle 

feature respectively. 

 

The second integral part is the use of learning algorithm AdaBoost which selects a small 

number of critical visual features from a larger set and yields efficient classifiers. This is 

because an image sub window has a plethora of Haar like features and only a few are important 

or needed to be used to detect a face. The features being talked about in this paper are 

rectangular features and there are many reasons to use them rather than pixels directly, the most 

common being that features can act to encode ad-hoc domain knowledge which is difficult to 

learn using a finite quantity of training data set. 

 

Specifically three main features are used, firstly two rectangle feature which is the difference 

between the sum of the pixels within two rectangular regions which have the same size and 

shape and are horizontally or vertically adjacent(See Figure 2),Similarly a three rectangle 

feature computes the sum within two outside rectangles subtracted from the sum in the in a 

center rectangle and finally a four-rectangle feature which calculates the differences between 

diagonal pairs of rectangles. 

 

For detection of faces Ada Boost uses meaningful   and easily interpreted features such as the 

region of eyes is darker than the region of nose and cheeks  
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or the region of eyes are darker than the bridge of nose (See Figure 3). The weak learning 

algorithm of AdaBoost is designed to select that single rectangle feature which is effectively 

able to distinguish between positive and negative samples. For each feature that the weak 

learner encounters it determines the best threshold classification function, so the least number 

of enables are misclassified. The threshold classification function is as follows: 

 

ℎ𝑗(x) = {
1 𝑖𝑓 𝑝j𝑓𝑗(𝑥)  <  𝑝𝑗𝜃𝑗

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒            
               (2) 

 

Where 𝑓𝑗  is feature, 𝑝𝑗 is polarity, 𝜃𝑗 is threshold 

 

 

 

 

 

 

 

 

 

 

The third integral feature of Viola Jones Detection is a method of combining successively more 

complex classifiers in a “cascade” structure which precipitates the speed of detector by paying 

attention to only those regions in an image where the probability of finding the object in 

consideration, in our case faces is highest. This is based on the understanding that small and 

more efficient classifiers can be constructed which reject many of the negative sub-windows 

while detecting almost all positive instances. These simpler classifiers reject the majority of 

sub windows before more complex classifiers can be called to achieve low false positive rates. 

The overall detection process is similar to a degenerate decision tree, which is called a 

“cascade” (See Figure 4). A positive outcome from the first classifier initiates the detection 

process by second classifier which in turn is tuned to different adjustment so as to achieve high 

detection rates. A positive response from second classifier similarly triggers a third classifier 

and so on. A negative outcome at any point leads to the immediate rejection of the sub-window. 

Each stage in the cascade is constructed by training classifiers using AdaBoost and then 

adjusting their threshold to minimize false positive rates. The fact that within every image an 

Figure 3 Meaningful features selected by AdaBoost Algorithm 
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overwhelming majority of sub windows are negative is effectively reflected by the structure of 

cascade. Like a decision tree every subsequent classifier are trained on examples which pass 

through the preceding classifier, this makes these examples much “harder” than the typical 

examples 

 

Figure 3.4: Schematic depiction of the detection cascade. This shows a sub-window is passed 
through a series of classifiers where the initial classifier eliminates a large number of negative 

examples which reduces the number of sub-windows drastically after several stages of processing. 
Also, with the addition of subsequent layers increases the computational time. 

 

HOG + SVM Detection Technique 

 

As well explained in [3] the method evaluated well- normalized histograms of image gradient 

orientation into a dense grid. The main idea is that local object appearance and shape can be 

frequently described effectively by the distribution of local intensity gradients or edge 

directions without even having any knowledge about the corresponding gradient or edge 

positions. In this technique the image window is divided into small spatial regions(“cells”), for 

each cell accumulating a local 1-D histogram of gradients or edge orientations over the pixels 

of the cell. These histograms are combined to form a representation. For independence from 

illumination, shadowing etc. such that they don’t affect in detection the local responses are 

contrast normalized before using them which is done by accumulating a measure of local 

histogram “energy”, over somewhat larger spatial regions (“blocks”) and using the results to 

normalize all the cells in the block. Covering the detection window with a dense and 

overlapping grid of HOG descriptors along with using combined feature vector in a 

conventional SVM based window classifier gives the below illustrated chain (See Figure 5). 

  

Figure 4 Steps involved in HOG face Detection Technique 
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3.2 Face Detection with HOG+SVM 

Face detection can be regarded as a specific case of object-class detection. In object-class 

detection, the task is to find the locations and sizes of all objects in an image that belong to a 

given class. Examples include upper torsos, pedestrians, and cars. 

Face-detection algorithms focus on the detection of frontal human faces. It is analogous to 

image detection in which the image of a person is matched bit by bit. Image matches with the 

image stores in database. Any facial feature changes in the database will invalidate the 

matching process. 

Technique used in Face Detection for our use case (HOG-Histogram of Gradient) 

  

 

Figure 5 Pixel Representation 
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3.2.1 What is a HOG? 

• Developed by Navneet Dalal and Bill Triggs 

• Still uses hand coded features 

• But it proved to be much more efficient 

• For every single pixel, we looked for pixel surrounding it. 

• Goal is how dark is current pixel compared to surrounding pixels. 

• Every pixel is replaced by an arrow are called gradient 

• (not to be confused by gradient in gradient descent in back propagation) 

• Gradient show the flow from light to dark across the entire image 

• Then, 16*16-pixel square area is considered 

• For each such area such gradient points are counted in each major direction. 

• End result is the original image dataset is converted into simple representation that 

captures the essence of the image. 

• Detecting face means find part of our image that looked similar to known HOG pattern 

(that was generated with the image dataset with hand-coded features it was trained on) 

 

 

Figure 6 Image area 
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Figure 7 Gradient Representation for the Image Area 

 

 

3.2.2 How was Hog used to detect face? 

HOG is a dense feature extraction method for images. Dense means that it extracts features for 

all locations in the image (or a region of interest in the image) as opposed to only the local 

neighborhood of key-points like SIFT. 

 

Intuitively it tries to capture the shape of structures in the region by capturing information about 

gradients. It does so by dividing the image into small (usually 8x8 pixels) cells and blocks of 

4x4 cells. Each cell has a fixed number of gradient orientation bins. Each pixel in the cell votes 

for a gradient orientation bin with a vote proportional to the gradient magnitude at that pixel. 

 

To reduce aliasing, the pixels votes are bilinearly interpolated. This interpolation happens in 

both the orientation as position. This statement is important - it means that a pixel will not only 

vote for its orientation bin, but also for the two neighboring orientation bins (e.g. it the gradient 

orientation at a pixel is 45 degrees, it will vote with a weight of 0.5 for the 35 to 45-degree bin 

and a weight of 0.5 for the 45 to 55-degree bin). Similarly, it will vote for these two orientation 

bins not only in its cell, but also in the 4 neighboring cells of its cell. The weights here are 
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decided by the distance of the pixel from the cell centers. 

 

Histograms are also normalized based on their energy (regularized L2 norm) across blocks. 

Since the blocks have a step size of 1 cell, a cell will be part of 4 blocks. This defines four 

differently normalized versions of the cell's histogram. These 4 histograms are catenated to get 

the descriptor for the cell. Typically, the elements of histograms are also capped at some value. 

 

 

 

Figure 8 HOG face descriptor 
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3.3 Facial Landmarking (One millisecond face alignment with an 

ensemble of regression tree) 

 

Face landmarking, defined as the detection and localization of certain characteristic points on 

the face, is an important intermediary step for many subsequent face processing operations that 

range from biometric recognition to the understanding of mental states. Despite its conceptual 

simplicity, this computer vision problem has proven extremely challenging due to inherent face 

variability as well as the multitude of confounding factors such as pose, expression, 

illumination and occlusions. The purpose of this survey is to give an overview of landmarking 

algorithms and their progress over the last decade, categorize them and show comparative 

performance statistics of the state of the art. We discuss the main trends and indicate current 

shortcomings with the expectation that this survey will provide further impetus for the much 

needed high-performance, real-life face landmarking operating at video rates. 

3.3.1: Dataset used –Helen Dataset 

It contains large set of candidate photos was gathered using a variety of keyword searches on 

Flickr.  In all cases the query included the keyword ``portrait'' and was augmented with 

different terms such as ``family'', ``outdoor'', ``studio'', ``boy'', ``wedding'', etc. (An attempt 

was made to avoid cultural bias by repeating the queries in several different languages.)  A face 

detector was run on the resulting candidate set to identify a subset of images that contain 

sufficiently large faces (greater than 500 pixels in width).  The subset was further filtered by 

hand to remove false positives, profile views, as well as low quality images.  For each accepted 

face, we generated a cropped version of the original image that includes the face and a 

proportional amount of background.  In some cases, the face is very close or in contact with 

the edge of the original image and is consequently not centered in the cropped image.  Also, 

the cropped image can contain other face instances since many photos contain more than one 

person in close proximity. 
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Figure 9 Overview of the model 

 

 

3.3.2 Face Alignment with an ensemble of Regression Trees 

This technique uses a collection of regression trees to estimate the face’s landmark positions 

directly from a sparse subset of pixel intensities often achieving high performance and quality 

predictions. A general framework is presented that optimizes the sum of square error loss and 

naturally handles missing or partially labelled data, which is based on gradient boosting for 

learning an ensemble of regression trees. 

The problem of face alignment is solved with the use of cascade of regression functions where 

each function in the cascade efficiently estimates the shape from an initial estimate and the 

intensities of a sparse set of pixels indexed relative to this initial estimate. Two key elements 

are incorporated into learnt regression functions. The first which revolves around indexing of 

pixel intensities that is relative to the shape of the face. The extracted features of a face image 

that are represented in a vector can vary greatly due to shape deformation as well as changes 

in illumination conditions, which makes accurate shape prediction using these extracted 

features difficult but to accurately predict the shape we need reliable features and on other hand 

we need an accurate estimate of shape to extract reliable features. To solve this problem the 

image is transformed into a normalized coordinate system based on the current estimate of the 

image from where the features are extracted to predict an update vector for the shape 

parameters rather than regressing the shape parameters based on features extracted in the global 

coordinate system of the image. The above-mentioned process is usually repeated until 

convergence. 
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The second key element takes into consideration, how to combat the problem of 

inference/prediction? At test time an alignment algorithm estimates the shape in the form of a 

high dimensional vector that best agrees with the image data and our model of shape. The 

problem has many local optima which is solved by assuming that the estimated shape must lie 

in a linear subspace which can be discovered. For example, finding the principal components 

of the training shape. The above stated assumption thus greatly reduces the number of potential 

shapes considered during inference and helps in avoiding local optima. 

Accompanied with the above two key factors is efficient regression learning wherein an 

appropriate loss function is optimized and feature selection is performed in a data driven 

manner. Each regressor is learned via gradient boosting with a squared error loss function. A 

combination of gradient boosting algorithm and prior probability on the distance between pairs 

of input pixels is used to select the sparse pixel set which is used as the regressor’s input. The 

prior distribution allows the boosting algorithm to efficiently explore a large number of relevant 

features which results in cascade of regressors than can localize the facial landmarks when 

initialized with a mean face pose. 

 

3.3.3 How It Works 

• After face detection  

• We take the mean shape from the model and apply it to the detected face (Fig 2.1) 

• Extract 400 pixels and apply stage 1 regressor 
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Figure 10 Extracting 400 pixels in the detected face 

 

• From the extracted 400 points we perform a similarity transform to make the landmark 

shape much better. 

 

 

Figure 11 Performing similarity transform on the image 

 

• Ten such regressor are applied to get a perfect facial landmark 
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Figure 12 Facial Landmarking and its different stages 

• Internally it uses decision tree for coming up to a most probable shape after such 

similarity transform. 

 

3.4 Detecting Blinks  

• The facial landmark detector implemented inside dlib produces 68 (x, y)-coordinates 

that map to specific facial structures. These 68 point mappings were obtained by 

training a shape predictor on the labeled iBUG300-W dataset. 

• The mouth can be accessed through points [48, 68]. 

• The right eyebrow through points [17, 22]. 

• The left eyebrow through points [22, 27]. 

• The right eye using [36, 42]. 

• The left eye with [42, 48]. 

• The nose using [27, 35]. 

• And the jaw via [0, 17]. 

 

 

 

https://ibug.doc.ic.ac.uk/resources/facial-point-annotations/
https://ibug.doc.ic.ac.uk/resources/facial-point-annotations/
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Figure 13 Predefined Facial Landmarks 

 

 

• After performing the face detection with a pre-trained HOG + linear SVM object 

detector and facial landmarking on a real time video feed. 

• We can further extend it to keep a count of blinks a human performs for the real time 

video feed. 

• Main focus area are EYES markings that can be extracted using [36, 42] and [42, 48] 

data points. 

 

Figure 14 EAR formula 

 

• In terms of blink detection, we are only interested in two sets of facial structures — the 

eyes. 

• Each eye is represented by 6 (x, y)-coordinates, starting at the left-corner of the eye (as 

if you were looking at the person), and then working clockwise around the remainder 

of the region. 
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• Relation between the width and the height of these coordinates can further be 

established. 

 

 

 

Figure 15 EAR Value for a Natural Eye Blink 

• Based on the EAR value analysis we can come up with an EAR value that can be 

considered for representing an eye blink. 

• For our case we have considered a value of 0.26 for our case over 15 consecutive frames 

to detect an eye blink. 

 

 

3.5 Electron GUI (Java Script) 

Electron is an open-source framework developed and maintained by GitHub. Electron allows 

for the development of desktop GUI applications using front and back end components 

originally developed for web applications: Node.js runtime for the backend and Chromium for 

the frontend. 

The front end is written using HTML and CSS. The back end is written using JavaScript. 
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Following steps are executed by backend: 

• GUI executes and makes a call to start execution of python executable file. 

• The python executable file set ups a TCP server at 127.0.0.1:4242 and also starts the   

blink detector window. 

• Blink detector broadcasts the state of blink every 0.03s. 

• After the GUI starts, by clicking on “start”, the GUI requests the server for state of blink 

every 0.03ms and generates result depending on the state. 

 

 

 
Figure 16 Grid containing letters for typing 
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Figure 17 Letter highlighted is the letter to be selected 

 

 

 

Figure 18 Selected letters appear in the textbox above 
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Figure 19 Camera output with eyes marked is shown in a separate window 
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Chapter 4: Main Implementation and Results 

 

4.1 Research Methodology  

Step 1: Planning and designing the application based on the needs of the potential users decided 

through survey results. Working on the front-end part of the application accordingly. 

Step 2: Finding the desired data set for training the model. 

Step 3: Implementing different architectures or models mentioned in section for face detection 

and facial landmarking. 

Step 4: Training the models, fine tuning them and making changes in the hyper parameters for 

bringing state of the art performance on hold out test dataset. 

Step 5: The best trained model to be implemented in the backend of the prototype. 

Step 6: Additional changes to be made based on the reviews. 
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4.2 Results and Working of the Application 

 

 

Figure 20 Displaying text “Hello can you bring me some water” on the GUI 
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4.3 Code Snippets 

 

 

Figure 21 Importing necessary python module 

     

 

 

 



27 

 

 

 

 

Figure 22 Definition of EAR and detector function with threshold value 
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Figure 23 Extraction of eye region from Dlib generated 68-point facial array 
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Figure 24 Conversion from BGR color to grey color scheme  
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Figure 25 Detection of blink status 
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Figure 26 Toggling Letters in Grid 

 



32 

 

 

Figure 27 Autocorrect 
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Figure 28 Detecting State of Blink 
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Chapter 5: Conclusion and Future Scope 

 

BlinkToText provides a viable option for LIS patients to communicate. The software's 

accessibility first design LIS patients to express themselves independently. The software being 

opensource and requiring no high-end hardware ensures that it is widely available across 

financial classes.  

Of course, there is still room for improvement in future iterations of the software. In short term 

development, the face detection algorithm should be made more robust. The software should 

migrate to this system. In long term development, more activities should be made within the 

reach of an eye blink. If a person cannot transverse physical space, she/he should still be able 

to explore cyberspace. The idea of a web browser controlled completely by eye movement 

intriguing, imperative, and the next logical step for this project. 
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