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Figure 1. Three main manipulations of QOOK: a) page flipping b) keyword searching c) highlighting and bookmarking 

ABSTRACT 
Revisiting information on previously accessed pages is a 
common activity during active reading. Both physical and 
digital books have their own benefits in supporting such 
activity according to their manipulation natures. In this 
paper, we introduce QOOK, a paper-book based interactive 
reading system, which integrates the advanced technology 
of digital books with the affordances of physical books to 
facilitate people’s information revisiting process. The 
design goals of QOOK are derived from the literature 
survey and our field study on physical and digital books 
respectively. QOOK allows page flipping just like on a real 
book and enables people to use electronic functions such as 
keyword searching, highlighting and bookmarking. A user 
study is conducted and the study results demonstrate that 
QOOK brings faster information revisiting and better 
reading experience to readers. 

Author Keywords 
Information revisit, combination of physical and digital 
book, active reading, tangible user interface 

ACM Classification Keywords 
H.5.2. Information interfaces and presentation (e.g., HCI): 
User Interfaces. 

General Terms 
Human Factors; Design; Measurement.  

INTRODUCTION 
Active reading [1] is a deep, focused reading process with 
critical thinking and learning, involving many additional 
activities. Information revisitation, as a common activity 
during active reading, has been studied for a long time. 
Some techniques have been developed to support 
information revisitation in a book or a document such as 
Pop Prism [14] and the enhanced Footprints scrollbar [2]. 
However, most of these researches were based on digital 
reading devices, and did not leverage the affordances that 
physical books naturally had.  

Researches showed that both physical and digital books 
could benefit information revisitation during active reading. 
The fixed layout of physical book promotes spatial memory 
that helps readers easily find old information [12]; the two-
handed manipulation speeds up the movement within the 
book [10] and provides a faster way for users to compare 
current reading page with previous pages [15]. Meanwhile, 
digital books support electronic functions such as searching, 
filtering and organizing [13], which provide additional 
assistance in people’s revisiting tasks. The respective 
benefits of physical and digital books show the potential in 
combining them together to enhance information revisiting. 

Research on physical-virtual coupling has provided novel 
experience in active reading. Some researchers emulate 
physical experience (e.g. flipping) on digital platforms such 
as tabletop or e-book [5,9,11]. However, some features that 
can bring natural navigation are not concerned such as the 
thickness and the spatial page arrangement. Some 
researchers create digital interactive objects on printed 
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books to enhance active reading tasks [6,17,18] or increase 
engagement [3,7,16,19]. While giving readers fixed layout, 
the printed texts and graphics also restricted their 
overlaying digital contents directly on the book pages. 

In this paper, we aim to combine the digital techniques with 
the affordances of physical books to enhance information 
revisitation. A field study is conducted to explore people’s 
behavior when performing revisiting tasks with the two 
reading mediums: physical book and digital book. 
Literature survey and study findings helped us formalize the 
design of QOOK [20]. QOOK uses a top-projector to create 
digital contents on a blank paper book. By detecting 
fiducial markers attached to each page, QOOK allows 
readers to flip pages just like on a real book. Electronic 
functions (e.g. keyword searching, highlighting and 
bookmarking) are included to provide users with digital 
assistance. With a Kinect sensor that recognizes touch 
gestures, QOOK enables readers to use these electronic 
functions with their fingers directly. The combination of the 
electronic functions on the virtual interface and the free-
form interaction with the physical book creates a natural 
reading experience. Controlled user study was conducted 
and the results proved QOOK’s effectiveness in facilitating 
readers’ information revisiting tasks. 

FIELD STUDY 
To explore people’s information revisiting experience using 
physical and digital books, we provided two reading 
mediums for the participants: a physical book and a digital 
book on PC (Figure 2).  

Figure 2. Field study setup: a) a physical book and b) a digital 
book on PC  

Participants 
We spent one month in conducting field studies among 
undergraduate students in a local university and all of them 
use computers on a daily basis. 20 participants (10 males 
and 10 females, age ranges from 20 to 25) were equally 
divided into 2 groups according to their preference of 
reading medium and were asked to finish the experiment 
with their preferred medium: paper-preferred group using 
the physical book, and digital-preferred group using the 
digital book on PC. 

Procedure 
To observe how the subjects complete the revisiting task, 
two steps were conducted during each experiment run.  

We borrowed the methodology in O’Hara and Sellens’ 
paper [10] as the first step. We asked each participant to 

read Chapter 3 from the book “Designing Interactive 
Systems (2nd Edition)” and complete a text summarization 
task after reading. This step aimed to make participants get 
familiar with the book content and provide sufficient 
context for the following revisitation task. During the 
reading and summarizing process, we observed the user’s 
revisitation behavior and evaluated this phenomenon 
qualitatively. 

The second step was to simulate the revisiting process to 
evaluate this task quantitatively. We gave the participants 
14 questions (Table 1) about the reading content and asked 
them to find the exact location of the answers in the book as 
soon as possible with their corresponding reading mediums. 
The participants need to keep on searching until they find 
the right place (Accuracy=100%). We observed how they 
found the answers during the revisitation and recorded the 
time they spent on each question. 

Questions 
1. What is the definition of Stakeholder? 

2. How many categories can Design be classified into?  What are they? 

3. What kind of development methods are the large software 
engineering approaches moving towards?  

4. What kind of mood do most Microsoft products engender? 

5. How many kinds of Companions are referred to in this chapter? 

6. What is the definition of Persona? 

7. How many personas were developed to help with the design of 
HFC? 

8. What kind of interaction does a Photo Companion support? 

9. How many types of scenarios are mentioned in this Chapter? 

10. What are the four processes involved in design? 

11. What is Abstraction? 

12. What technology is adopted in the Scenario ‘How does that song go         
again?’ 

13. How should designers document scenarios? 

14. What do the edges of the yellow pentagon represent in Figure 3.3?  

Table 1. 14 questions to be answered by the participants in the 
field study 

Before the experiment, all participants completed a tutorial 
demonstrating how to use the Adobe Reader X to read the 
document provided on PC. Participants were asked to think 
aloud while conducting the two steps. An interview was 
conducted after the experiment to discuss what kind of 
assistance they needed during a revisiting task. 

Findings from Field Study 
We organized the qualitative data from the observation and 
the interview, and analyzed the quantitative data from the 
experiment statistically. Figure 3 and 4 show the average 
value and standard deviation of the time spent by each 



 

group on each question. According to the quantitative and 
qualitative analyses, several findings were summarized, 
showing the benefits and weaknesses of different reading 
mediums. Some potential requirements in information 
revisitation were revealed as well.  

Figure 3. Average time spent by each group (physical and 
digital group) on each question 

Figure 4. Standard deviation of the time spent by each group on 
each question 

Physical Book 
10 subjects (4 males, 6 females) completed the revisiting 
task with physical books. Benefits and weaknesses of 
physical books in revisiting task were revealed as below. 

• Faster Access is achieved with physical book than the 
digital one when users know the approximate location of 
the contents they are looking for. According to Figure 3, 
participants using a physical book had a faster revisiting 
speed in most questions (9 of 14, 64.3%). Data from the 
observation and the interview, as well as the previous 
research [10,13], shows that, when the participants know 
where the answer is, the fixed layout and the natural two-
handed manipulation of physical book speeds up their 
movement during revisitation. 

• Unstable revisiting time is spent when participants are 
using physical books. Even though the manipulation of a 
physical book provides a faster revisiting speed on most 
of the questions, the longest revisiting time appears in 
this situation as well. About 204.5s (average time) was 
spent by the physical-book readers to find the answer of 
Question 4 and the standard deviation (271.1s, Figure 4) 
is also much higher than that in the digital situation, 

which means participants in the physical group had 
unstable performance on this question and the revisitation 
time of this question was affected by some subjective 
factors of the participants. Similar situations happened to 
Question 12 as well. We asked participants how they 
solved Question 4 and 12 to find out what factors led to 
this result. “This question is about the details… I nearly 
have no impression of where it is… I think I have to scan 
the whole Chapter from the start…” 
We found that the users’ memory of the old information 
had an obvious impact on the revisiting time when 
flipping pages is the only way to find information within a 
physical book. Little impression of the content’s location 
would lead to a long delay in the revisiting task.  

Digital Book 
10 participants (6 males, 4 females) completed the task with 
the digital book on PC. There are three general ways they 
could use to find the answers: 1) scroll to the particular 
page 2) search for the keyword 3) combine scrolling and 
keyword searching. We summarized the characteristics of 
information revisitation with digital books as below. 

 
Figure 5. Distribution of the revisitation methods taken by each 

participant in the digital group  

• Users prefer scrolling to the answers of most questions 
rather than jumping to them directly by searching the 
keyword. Comparing with the natural manipulation of 
physical books, page scrolling in digital pages obviously 
costs much more time, which makes participants in the 
digital group spend longer revisiting time on most 
questions. Figure 5 shows the distribution of the methods 
that participants have taken during the revisitation. We 
found that only 2 (P4, P9) of the 10 participants 
conducted keyword searching to answer most questions. 
7 among the 10 participants found most of the answers by 
scrolling the pages. 
According to the data from the interview, we found that 
when users had a general idea of where the answer was, 
they preferred to scroll to the page directly. “When I 
could remember where the answer is, I will scroll to that 
page because it is not convenient to change to the 
keyboard when I’m using the mouse… and sometimes 
when I search a keyword, a lot of results come up and I 
don’t know which one is the answer.” 



 

Switch between the mouse and keyboard brings readers 
extra workload during the information revisitation. Even 
though the keyword searching could help people locate 
the answer automatically, most users choose to scroll to 
the answer to avoid the change of manipulation.  

• More stable performances are shown when participants 
conduct the revisitation task with the digital book on PC. 
As is shown in Figure 3, the average time spent on each 
question by the digital group has a smaller standard 
deviation (60.1s in physical group, 29.4s in digital one), 
which means even the most detailed question will not 
bring readers much trouble when they are using a digital 
version. We asked the participants about how they 
finished the Question 4 and 12 as well. “I don’t know the 
answer actually, but I searched the keyword and the 
answer was popped up immediately.” We found that 
participants could benefit a lot from keyword searching 
especially when they did not know where the answer was.  

• Not only the absolute location but also the relative 
position could speed up the user’s revisitation. 
Sometimes the user could only remember some content 
or words related to the answer. By searching the related 
content, they could locate a place near the exact location 
of the answer and scroll to the right page at last.  
A participant was thinking aloud in Question 14: “I 
search ‘How does that song go again’ to find the 
scenario first, maybe the technology is described 
nearby… Here is the scenario…I scroll down…Oh here is 
the answer!” According to the statistical analyses in 
Figure 5, 9 of the 10 users adopted the combination of 
keyword searching and page scrolling to find the answer 
of some questions. 

• During the experiment, we found that some participants 
could find the answer quickly because they had 
highlighted some of the answers during the reading. “The 
categories of Design...this is a very important part and I 
have highlighted it in the book… Here it is.” We found 
that highlighting the important content during active 
reading provided some obvious ‘flags’, which makes the 
revisitation more convenient. 

FROM FIELD TO DESIGN 
From the field study and the prior research [10,13,15], we 
summarized the advantages and weaknesses of physical and 
digital books in information revisitation to guide the design 
of our system.  

Paper Book 
• The fixed layout promotes spatial memory that helps 

readers find old information easily. 

• Two-handed manipulation supported by the physical 
book speeds up readers’ movement within the book. 

• Revisitation time is not stable as its reliance on readers’ 
incidental memory. 

Digital Book 
• Extra workload is added when users switch their 

manipulation from the mouse to the keyboard to conduct 
a keyword-searching task. 

• The support of keyword searching makes the revisitation 
time stable. 

• Memory of relative position based on the keyword 
searching benefits readers in their revisiting tasks. 

• Highlighting and bookmarking help users locate some 
important content. 

Design Goals 
Based on the characteristics of physical and digital books 
and the field study findings, design goals of QOOK were 
summarized: 
G1. Keep the fixed layout of the physical book and support 

the two-handed page-flipping manipulation. 
G2. Support keyword searching to decrease the impact of 

incidental memory on the stability of revisitation time. 
G3. Add the highlighting and bookmarking functions to 

help readers revisit the important content. 
G4. Maintain the relative position between pages. 
G5. Eliminate the extra workload brought by the switch of 

manipulation. 

SYSTEM DESCRIPTION 

Technology 
Considering our design goals summarized from the field 
study, we build QOOK, which incorporates a top-projector 
and a Kinect 0.8m above the table, directed to the surface of 
a paper book (Figure 6a). The contents of the book are 
front-projected on the paper book at the resolution of 
1280×800 pixels. The Kinect and the projector (Figure 6b) 
are connected to a computer for color and depth image 
processing and output rendering.  

The system uses a blank paper book and its surrounding 
table surface as the user interface. Each page of the book is 
identified by the system with fiducial markers (Figure 6a), 
which is developed by Bonnard et al [4]. By quickly and 
precisely identifying and tracking the markers, we could 
also detect the user’s page-flipping action on this book and 
project corresponding contents to the book pages. The 
Kinect sensor is attached to the top projector right above the 
interactive surface to detect finger and hand activities. We 
use detection techniques similar to OmniTouch [8] to 
recognize fingers, fingertips, and finger gestures on the 
book and the table surface. With these computer vision 
technologies, QOOK allows users to manipulate the paper 
book as well as the projected digital contents directly with 
fingers, thus showing its potential in supporting electronic 
functions in a natural way. 



 

Figure 6. QOOK: a) system structure b) hardware c) paper-
book interface: ①Search Box ②Search Result List ③Bookmark 

Button ④Bookmark Stack 

System Design 

Natural Book Interface 
To keep the affordances of physical book such as the fixed 
layout and natural two-handed manipulation (G1), QOOK 
adopted a book surface as the user interface. With the 
virtual contents projected on a real paper book, we created a 
physical-virtual coupling system in which users can flip the 
pages naturally just like they would with a real book. To 
bring users more natural experience, slow flipping and 
quick flicking are supported as well. 

 
Figure 7.  Page manipulation in QOOK: a) slow flipping b) 

quick flicking 

Slow flipping (Figure 7a) is supported to display the total 
process when reader unfolds a page of a book. With this 
flipping effect, natural feeling will be provided to users as if 
they were opening a real book. Quick flicking (Figure 7b) 
demonstrates how readers search or skim quickly within a 
physical book. It is a two-handed action with one hand 
holding the current page as an anchor and the other hand 
flipping the pages at a fast speed. Our system supports 
quick flicking to help users revisit some old information 
within a short time. 

Keyword searching 
To compensate for the physical book’s weakness that 
incidental memory has a large impact on the stability of 
revisitation time, we added keyword searching to our 
system to help readers locate information even when they 
have little memory of it (G2).  

A Search Box (Figure 6c) is displayed on the top of the 
right page as the trigger of keyword searching. Tap the 
Search Box with one finger, and a virtual keyboard will 
come up above the book content (Figure 8a) for users to 
type in some keywords. Search results will be listed on the 
table surface on the right side of the book (Figure 1b). 
When the user taps one item, an animated sub-book pops up 
from the selected search result (Figure 1b), showing the 
corresponding page (we call it target page). The keyword is 
highlighted in the page with a yellow block (Figure 8b).  

Figure 8. Keyword searching: a) virtual keyboard b) the 
highlighted keyword 

As the relative position between contents benefits users’ 
revisitation, our system allows users to visit the previous or 
following pages in the sub-book by flipping the pages of the 
paper book (G4). When the user flips the sub-book back to 
the target page, the keyword will still be highlighted. When 
the sub-book is opened, the page content of the original 
book will change synchronously with the flipping gesture to 
keep the absolute position of the contents in the original 
book, which is known as the fixed layout (G1).  

Highlighting and Bookmarking 
As highlighting and bookmarking of digital books could 
assist readers to revisit some important content, we added 
these functionalities to our system (G3) as well to enhance 
the information revisitation. A blue Bookmark Button 
(Figure 6c) is set on the right side of the book. Tapping the 
button will make it turn from blue to yellow, thus could 
make system turn into the highlighting mode.  

In the highlighting mode, the user could highlight any part 
of the page by dragging his finger on the book (Figure 9a). 
After highlighting, a pop-up bookmark enables users to 
type in some words as a reminder (Figure 1c). Tapping the 
bookmark could trigger the virtual keyboard. When the user 
finished typing, the bookmark will fly to the Bookmark 
Stack (Figure 6c) and be saved automatically. The 
Bookmark Button then turns back to blue, indicating that 
one can create new bookmarks again. Tapping a particular 
bookmark in the stack will trigger a sub-book (Figure 9b), 
showing the specific page with the highlighted content. The 
sub-book could be manipulated in the way of flipping pages 
as well, so as to maintain the relative position between 
contents (G4), and the page content of the original book 
will also turn with the flipping gesture to keep the fixed 
layout (G1).  



 

 
Figure 9. Highlighting and Bookmarking: a) select an area in 

the highlighting mode b) jump to the bookmark page 

All the interactions with the embedded electronic functions 
are based on hand gestures, which avoids the extra 
workload brought by the manipulation switch (G5). 

EVALUATION 
We conducted an evaluation of QOOK in order to find out 
how people would use our system to revisit old information, 
and whether the features we introduced into our design 
were effective. 

Method 
10 participants (6 males, 4 females) different from those in 
the field study were recruited to conduct the same 
experiment with that in the field study (two steps: ①  read 
the book and finish a text summarization task ②find the 
answers of the 14 questions in Table 1 as soon as possible) 
using QOOK. Among the participants, 4 people had the 
preference for reading digital books, while the other 6 
preferred to read a physical version. We asked them to 
think aloud during the whole experiment. An interview was 
conducted to understand their opinions about QOOK. Both 
the interview data and the time that the participants spent on 
each question were recorded to evaluate the performance of 
our system.  

Questionnaire 
1. How similar do you think QOOK is to a real book? 

2. How is the fluency of QOOK? 

3. What do you think of the visual effects of QOOK?  

4. How do you feel when comparing the page-flipping manipulation of 
QOOK with that of a real book? 

5. Is it easy to find out the digital functions of QOOK? 

6. Is it easy to learn the digital functions of QOOK? 

7. Does QOOK bring extra workload to you during information 
revisiting? 

8. Does QOOK speed up your information revisitation? 

9. Is the flipping manipulation of QOOK helpful when you are 
revisiting old information? 

10. Are you satisfied with the flipping manipulation of QOOK? 

11. Is the keyword searching function of QOOK helpful in information 
revisiting tasks? 

12. Are you satisfied with the keyword searching function of QOOK? 

13. Is the bookmark function of QOOK helpful in information 
revisiting tasks? 

14. Are you satisfied with the bookmarking function of QOOK? 

15. Are you satisfied with the Search and Bookmark interfaces? 

16. QOOK supports flipping back and forward from current page in the 
sub-book, are you satisfied with this? 

17. What do you think of QOOK when comparing it with a real book? 

18. What do you think of QOOK when comparing it with a digital 
book? 

 Table 2. 18 questions of the questionnaire 

Figure 10. Average score for each question 

After the experiment, a questionnaire was handed to the 
participants to grade the features of our system. 18 
questions (Table 2) are provided in the questionnaire, 
asking the users’ feelings about the features. Users needed 
to score from 1 to 5 (5 levels from bad to good). The 
average score of each question was calculated in Figure 10. 

We organized the data from the interview and analyzed the 
quantitative data statistically. We compared the data of 
QOOK with that of the physical and digital books from the 
field study, and found QOOK had better performance than 
both of the other two mediums. With the qualitative and 
quantitative data from the evaluation, the rationality and 
feasibility of our system were proved. Advantages and 
weaknesses of QOOK were summarized as well. 

Revisitation Speed 
According to the statistical analyses of the average time 
spent on each question (Figure 11), we found that QOOK 
has the fastest revisitation speed in 42.9% of the questions 
(6/14). It is faster than a digital book in 71.4% of the 
questions and faster than a physical book in 42.9% of the 
questions. The average time spent on the 14 questions 
(Table 3) with QOOK is the shortest among the three 
reading mediums, which means it has a fastest revisitation 
speed in average. This proves that QOOK has made general 
improvements in the speed of information revisitation.  
Considering QOOK is a novel system for users, some 
slower revisitation situation may be caused by the users’ 
less experience in using QOOK than using physical books. 

When we discussed the manipulation of QOOK with the 
users, 8 of them indicated QOOK would not be slower than 
physical books when they wanted to flip to a particular page. 



 

“This book seems like a real one and I could flip it easily 
just like reading a real book…I could use keyword 
searching as well…I think it will cost me less time to find 
the answers.” 

Figure 11. Average time spent by each group (physical, digital 
and QOOK) on each question 

 Physical Digital QOOK 

Average  47.4s 42.8s 39.2s 

SD 60.1s 29.4s 25.0s 

Table 3. Average values and standard deviations (SD) of the 
time spent on the 14 questions in each group 

Stability of Revisitation Time 
According to the SD values of the time spent on the 14 
questions in each group (Table 3), QOOK has the smallest 
SD (25.0s), which indicates that the difficulty of questions 
has the least impact on the revisitation time of QOOK. And 
by analyzing the SD values of the time spent by different 
users in each group on each question (Figure 12), we found 
that QOOK did not have an obvious large standard 
deviation on any of the 14 questions. It has the smallest 
maximum of SD (the SD of Question 2) among the three 
reading mediums, which means people’s ability of 
incidental memory has the least effect on the revisitation 
time when they are using QOOK.  

Figure 12. Standard deviation of time spent by each group 
(physical, digital and QOOK) on each question 

Data from the interview also indicates that QOOK has the 
most stable performance among the three mediums.  

“It is very convenient to look for something…when I know 
where the answer is, I could flip pages [to get there]…I 
could search the keyword if I have no idea about the 
answer.” 

QOOK brings a suitable way to help users locate the old 
information no matter whether they have enough memory 
of where it is. 

Natural Manipulation 
Our system uses a paper book as the natural user interface 
to keep the affordances of physical books. The natural 
page-flipping manipulation is supported to make the system 
closer to a real book. 9 participants (90%) thought there 
were nearly no differences between QOOK and a real book 
when they were flipping pages. All the participants scored 5 
to the 4th question in the questionnaire “How do you feel 
when comparing the page-flipping manipulation of QOOK 
with that of a real book?”, and 7 participants (70%) strongly 
agreed that the natural flipping of QOOK could benefit the 
information revisitation (Question 9, average score = 4.4). 
All the participants are satisfied with the flipping 
manipulation supported by QOOK (Question 10, average 
score = 4.6).  

Keyword Searching & Bookmarking 
Keyword searching is added to QOOK to reduce the impact 
of user’s incidental memory on the stability of revisitation 
time. This function brings participants much help especially 
when they have little memory of where the answer is. 7 of 
the 10 participants (70%) indicated that when they didn’t 
remember the location of the answer, they would like to 
search a keyword rather than scan the whole document 
from the start. 80% of the participants strongly agreed that 
the keyword searching function of QOOK could help 
enhance the information revisitation (Question11, average 
score = 4.6).  

Highlight and bookmarks record the locations of important 
contents in the book and help the reader have a revisit 
quickly. 8 participants agreed that the bookmarking 
function could benefit readers’ revisitation (Question 13, 
average score=4.2). 6 participants were strongly satisfied 
with the bookmarking function supported by QOOK 
(Question 14, average score=3.8). 

During the keyword searching and bookmarking process, 
we design the interface of a sub-book to enable the user to 
jump to the particular page directly. This interface brings 
users with the illusion that the paper book turns to the target 
page automatically. 7 of the participants were satisfied with 
this interface design (Question 15, average score = 4.2).  

Maintaining the Relative Position 
The relative position between contents could help users 
locate some related information. To maintain the relative 
position between contents, QOOK enables users to move 
back and forward within the pop-up sub-book by flipping 



 

the pages. During the experiment, 8 of the 10 participants 
adopted this feature to find the answers of some questions. 
90% of the participants were satisfied with this feature, 
indicating that this function will help with their revisit to 
some old information (Question 16, average score = 4.4). 

Elimination of the Extra Workload  
All the manipulations of QOOK are supported by hand 
gestures to avoid the extra workload brought by the switch 
manipulation. According to the questionnaire, 8 participants 
thought there was no extra workload when completing 
information revisiting tasks with QOOK (Question 7, 
average score = 4.4). But there were still 2 participants who 
thought creating bookmarks was a little complicated and 
indicated that it was a little hard to use this function.  

CONCLUSION AND FUTURE WORK 
In this paper, we introduce QOOK, a paper-book based 
interactive reading system, which is designed to enhance 
the information revisitation during the active reading 
process. By keeping the fixed layout and the two-handed 
page-flipping manipulation of physical books and 
embedding electronic functions such as keyword searching 
and bookmarking, QOOK combines benefits of physical 
and digital books together, bringing readers faster and more 
natural revisitation experience. Five design issues are 
summarized from the field study as the guidance of the 
system design. An evaluation was conducted with QOOK 
and the result demonstrated its rationality and feasibility.   

In the future work, we will study other active reading tasks 
(e.g. annotation) and explore how the combination of 
physical and digital world may help to enhance these 
different tasks. We will also improve the mobility of our 
system, thus to translate QOOK into real life. 
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