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 Abstract: Textbook reading and paper book reading have been a key part of student’s life and education. 
There are many modern day technologies that provide ease of use and applications to help with students 
studying, such as EBooks, or digitized books on tablets and other devices. There is a lack of interaction between 
readers and the physical book. This paper summarizes the motivation and design process behind a gesture 
based reading assistant. This paper discusses the constraints and decisions that were made along the design 
process. 

1. INTRODUCTION  

Paper book reading has always been a very 
enjoyable and preferred reading experience; 
furthermore, textbooks are an essential part of a 
student education. EBooks are a rising technology 
that can provide much functionality to book reading 
that are very helpful to the user.  

Trying to preserve the enjoyment of the paper book 
while incorporating the functionality of EBooks, the 
design team tries to create a reading assistant that 
can help paper book readers read books better.  

2. STATE OF THE ART 

In the current market there are a few reading 
assistants that are available for students. These aim 
to improve the reading performance of students and 
to ultimately increase their studies. There are three 
main systems currently available  

The first system is the Scientific Learning system [1] 
that provides audio playback features for school 
children. The system gives feedback on the 
pronunciation of children when they are reading.  

The second system is an Online Homework System 
for university students. These online homework 
systems digitize the textbook and provide various 
add on features for a subscription charge.  

The third type is OCR systems that recognize the 
characters in the books and allow blind and visually 
impaired people to use them. These systems 
recognize the sentences and words from paper 
books and speak it back in synthetic speech [3].  

3. SYSTEM DESIGN 

The goal of this design is to provide interaction into 
the paper book reading experience. There are a few 
steps that were undertaken in the design process.  

The first step was finding out the simplest way a 
user can interact with 
the system. The team 
decided on using hand 
gestures as our initial 
way of interacting with 
the system. This is 
mainly because hand 
gesture and touch are 
an important part of 
everyday life with the 
rise of smart phones 
and touch screen 
devices. Touch and 
hand gestures is the 

most intuitive way to interact with a system in the 
modern world. 
Therefore our system 

uses computer vision to 
detect hands and any 
gestures performed. The 
left figure shows the finger 
detection framework using 
HSV segmentation:  

The next step is to come 
up with intuitive and 
simple to use gestures 
that users are familiar with 
and are comfortable 
performing, these 
gestures are created from 

Figure 1. HSV Finger 
Detection 

Figure 2. Gesture Recognition 



the detection framework from the previous and the 
system is trained to recognize these gestures. The 
right figure demonstrates a detected gesture: 

After establishing a gesture framework, the next step 
is to link these gestures into performing applications 
that assist the users reading experience. These 
include the daily tasks of selecting text, screen shot 
of the page being read, as well as word definitions 
and pulling up figures and opening hyperlinks. The 
below figure demonstrates a simple highlight feature: 

	  
Figure 3. Highlighting a section of text 

Finally combining all these components and 
designing a UI for the system becomes a very 
important step. The UI is designed to be simple and 
informative while at the same time intuitive in terms 
of content layout and usability. The next figure 
demonstrates the UI component of the design.  

	  
Figure 4. System UI 

4. DESIGN CONSTRAINTS 
For the system, there are a few design constraints. 
The first is the amount of personnel working on the 
project, the scope of the project is therefore limited.  

Because there are only two people in the team, the 
symposium demo system was mainly a proof of 
concept with bulky calibration equipment as well as 
controlled settings.  

Furthermore, the gestures were created so that they 
did not have offensive and unwanted meanings in 
different languages and cultures.  

In addition, the goal of the project is to create a low 
cost system therefore; most of the equipment used 
is generally low cost, such as a simple webcam. As 
well as relatively low cost laptop/ computer to run the 
program.  

Finally, we make sure our system was not intrusive 
as we designed the system so that the webcam can 
be on a lamp, or a monitor looking down at the user 
reading the book.  

CONCLUSION 
This paper summarizes the design and analysis of a 
gesture based textbook and paper book reading 
assistant for students and users of all age groups. 
The system tries to incorporate the usability of 
EBooks with the tradition reading of paper books. 
Many engineering design considerations were made 
in designing the system and the symposium proof of 
concept demo. Future developments include the 
integration into portable devices as well as Google 
Glass style technologies. 
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