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Abstract 

In traditional tour guide systems, users always 
hear the narrator or use the guide system to tour 
unilaterally and they could not explore the 
contents based on their own interests. Thus, the 
traditional guide system lacks the interaction 
between users and show rooms. So we propose 
an application for guide system of museum. The 
guide system consists of a Tablet PC with IEEE 
802.11 wireless networking capability and 
combines methodology of intelligent searching 
model. Our purpose is to design a guide system 
that is suitable for use and can provide a good 
learning environment for general users. Our 
guide system combines the positioning technique 
and location-awareness to provide the 
surrounding information for users. The guide 
system not only accepts the user’s search query 
to find the target but also receives the 
information from users that they noted during 
the tour guide. Users can download the related 
notes as references that were previously recorded 
by other users. Under such a design concept the 
contents of our guide system will keep on 
improving such that an interactive learning 
environment will be gradually established. In 
addition, the system will record the process of 
tour guide from users. We also design a data 
mining model to provide personalized service of 
tour guide. The system displays the process of 
tour guide and discusses the functions of users 
interface. The experimental results show that our 
system is suitable to tour guide for particular 
domain. Finally, the designed system is 
particularly suitable to outdoor teaching for 
students and can be easily extended to scenic 
introduction for some places or other museums. 
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I. Introduction 

With the advent of information technology, the 
products that integrate the wireless 
communication and handheld device become 
more and more popular. Due to the facts of its 

portable, expandable, wireless communication 
capabilities and expandability of the memory 
capacity by the compact flash (CF) or secure 
digital (SD) cards, the rapid popularity of 
handheld device in the market is undoubtedly.  

In the traditional guide systems, users 
usually rely on narrators to learn the related 
information. But sometimes users do not know 
the correct name or only remember part of the 
characteristics of the object. So, relying on 
narrators or traditional guide mode is not 
suitable for today’s information guide systems. 

For instance, narrators may need to lead 
the visitors to introduce the exhibits one by one 
in the museums [14,15]. Some visitors may find 
it difficult to understand what the narrator has 
explained about the contents of an exhibit 
because they cannot stand closer to look at the 
exhibit. Furthermore, if a visitor wants to know 
more information about certain exhibits, how 
and where to find the information in the museum 
is also a big question. Therefore, how to design a 
simple, flexible, and easy to use system for 
museum’s guide is the target of our research. 

We combine the association rules with 
Apriori algorithm [10,11] to form the 
infrastructure of our guide system. The guide 
system will record users tour behavior in the 
system log files such that the back-end system 
can use these log files to analyze the popular 
exhibits in the museum. Therefore, the guide 
system can show related exhibits immediately 
when users tour in the museum. 

Due to the Tablet PC has sufficient 
memory capacity like desktop PC, how to 
synchronize and update data should be carefully 
considered. Besides, users’ patience in selecting 
the input characteristics and the system response 
time should be also considered during the design 
process. We also consider the problem of user 
individual viewpoint for any exhibit. The guide 
system not only provides exhibits’ information 
but also supplies a platform to exchange 
viewpoints and interactions between visitors. 
Finally, the designed system is particularly 
suitable to outdoor teaching for students and can 
be easily extended to scenic introduction for 
some places or other museums. 
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II. Purpose of the Proposed System 

We implement an application instance, which 
combines Tablet PC characteristic with our 
intelligent retrieval model to provide the user a 
relation-based search interface such that the user 
can use “clicking and selecting” method to 
search the information. Furthermore, our system 
provides the interactive learning environment 
between users and guide system under the 
wireless LANs. In other word, the guide system 
not only accepts the user’s search query to find 
the target but also receives the information from 
users. Under such a design concept the contents 
of our system will keep on improving. 

Besides, the guide interface can be divided 
into the passive mode and active mode [6]. The 
passive mode is similar to the traditional guide 
system that provides the search interface for 
users and they can easily find the target through 
“selection topics and showroom” method. The 
other is the active mode that allows users to take 
notes about the exhibits during their tour and the 
system can automatically save and show other 
users’ notes. 

The overall architecture of the proposed 
system is shown in Fig. 1. The back-end guide 
mechanism of the Tablet PC is the intelligent 
retrieval model. By way of this mechanism, 
users can select either the active mode or passive 
mode to retrieve information through the Tablet 
PC. The Tablet PC has a large memory and 
display screen. It differs from the general 
handheld device like PDA or Smart Phone. So, 
we store all kinds of information about museum 
in Tablet PC and server such that end users can 
query information in short time. Administrators 
can maintain or add information in server side 
easily. When users start the guide system, it will 
check the client and server database consistency 
automatically and download the new information 
through the wireless network to Tablet PC. Since 
our back-end database can store the notes that a 
user recorded during tour in the museum, the 
guide system provides an upload function to the 
remote server so that the users can share their 
notes. Our system administrator can judge the 
correctness of uploaded data and decide whether 
to update the database or not. This is another 
goal of our system to achieve the interaction 
learning function. So our system provides the 
mutual interaction that allows users to download 
the interesting images from remote server as 
well as to upload information to remote server to 
improve the contents of database [12]. 

III. System Implementation 

The guide system provides an electronic 
handheld guide that visitors to Taipei Fine Arts 

Museum can use to access information about the 
exhibition, create tailored tours of the museum, 
and access interactive services. The system 
consists of a Tablet PC equipped with 802.11 
wireless networking capabilities. We chose the 
Tatung Tablet PC Tangy 910. It combines the 
wireless network that provides a maximum 
bandwidth of 2 Mbps at the time of deployment. 

Association rule is one of the commonly 
considered techniques in data mining and is 
usually used in the basket data [1,2,5]. An 
example of such a rule might be that 98% of 
customers that purchase tires and auto 
accessories also get automotive services done. 
Finding all such rules is valuable for 
cross-marketing and attached mailing 
applications. Other applications include catalog 
design, add-on sales, store layout, and customer 
segmentation based on buying patterns. The 
databases involved in these applications are very 
large. It is imperative; therefore, to have fast 
algorithms for this task. 

In order to provide the users personalized 
services [13] at back-end system, we use data 
mining algorithm to find the large itemset. From 
the large itemset we can find the association 
rules to recommend the exhibits. By this way, we 
can ensure the users to view their favorite 
exhibits in the limited time. 
 
Information model 
The guide system relies on a geographic model 
that includes data such as museum’s 
infrastructure and an associated set of exhibition 
information about the museum. The geographic 
model supports functionality such as route 
guidance and provides information about 
specific physical locations [7]. User can select 
floor and area in the museum to visit on the 
guide system. The users compare the area map 
between guide system and physical locations 
that can explicitly know where their places are. 
The area map also provides the locations of 
infrastructure in this floor that user can find the 
elevator, public telephone, emergency exit or 
toilet easily. 
 
Tablet PC User Interface 
 Selecting Exhibitions’ Area and Guiding 

One of the guide’s main tasks is to assist the 
users exploring the museum space. As Fig. 2 
shows, users can select floor and area in the 
museum and the system will display the detail 
map under items that they choose. The bottom 
side of the screen displays the exhibition’s 
infrastructure for each floor. The top right hand 
side of the screen shows the information of the 
exhibit’s topic and list. Users can understand 
which topic to visit and how many exhibits in 
this area. In order to make users easily find out 
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the exhibit and view the exhibit guide, the 
system lists the exhibits by the topic names and 
the corresponding numbers. The bottom of right 
hand side of the screen displays the exhibit’s 
reduced picture and related information. When 
the user selects the exhibition area, the system 
will get the related exhibits information at the 
same time. We can click the reduced picture at 
the bottom of the screen to browse these 
exhibits. 

In Fig. 3, when the users click the exhibit’s 
reduced picture, the system will switch to the 
user guide screen and present the information 
about the exhibit that has been selected by the 
users. The information includes the exhibit’s 
image, the introduction of author, and the 
recommended exhibits. The functions of the 
guide for exhibits are situated at the left hand 
side of the screen. Users can click the button of 
“Show Picture” to view the exhibit through the 
screen as shown in Fig. 4. On the center of the 
screen, there are the introductions of the exhibit 
and the author’s information described in text. 
Users can understand the meaning of the exhibit 
and view the image by pressing the buttons of 
“Basic Guide” and “Show Picture” on the left 
hand side of the screen. 

The right hand side of the screen shows 
three exhibits’ pictures relative to the main 
exhibit that the user has selected. These related 
exhibits are generated by the association rules 
that are derived from the data mining of 
back-end database. The system displays the 
relationship and the support value under each 
recommended exhibit’s picture. The user can 
click the recommended exhibit’s picture to 
further explore the contents. For instance, a user 
can view one of the exhibitions in the museum 
and explore four more exhibits in this area. Then 
the system will store the area number and those 
four exhibits’ numbers in the back-end database. 
The system accomplishes data mining task after 
the museum is closed and generate the new 
association rules. For example, after taking a 
look at the exhibit A the user continues to look at 
the exhibit B, the rule should be A→B. Finally, 
the next time the guide system starts, the system 
will automatically update the rules base before a 
user starts to guide. The functionality of the 
exhibit also includes a special button of 
“Recommend Exhibit”. This function 
recommends to other users what they like or are 
interested in. The back-end database will decide 
the most popular exhibits and recommend them 
to the users. 
 Notes at Anytime 

In addition to the mentioned basic functions, our 
guide system also provides the learning and 
information exchange function as shown in Fig. 
5. When the users have special ideas or 

impressions for any exhibit, they can use the 
designed notes function and draw the ideas or 
comments on the canvas. This function is 
different from the traditional handheld devices. 
Users need not to input the text through 
keyboard. Instead, a writing panel of Tablet PC 
can help record or draw down all the messages 
easily. Besides, we can press the button “Load 
Exhibit” to download the exhibit’s picture into 
the canvas that has provided “Label,” “Copy,” 
and “Paste” to assist the users to reserve part of 
the picture. Users can compare between picture 
and recorded contents. The notes can be saved 
with the picture into the JPEG format. When a 
user finishes his/her guiding, he/she can send the 
notes to the e-mail through wireless network. 
This is a profile package function. 

Furthermore, the guide system also provides 
notes that integrate the upload and download 
function as shown in Fig. 6 and Fig. 7. If a user 
wants to share his/her plentiful notes with other 
users, he/she can upload the notes through 
wireless network to the back-end server. 
Administrators/experts will check the notes that 
have been uploaded from the users. If the 
contents are valuable for learning during the 
guide, administrators/experts can decide to 
accept them and save them into the database. 
The saved notes will in turn used for other users 
during the next guiding. And the system displays 
the notes stored by the server terminal that has 
the most relevancy as well as is able to facilitate 
the navigating activities by the users. The 
displays will be listed based on the frequency of 
past viewing records. 
 
Back-end System Interface 
 Create Back-end Database 

The system back-end database is divided into 
four major functions which consist of topic 
information management, education activities, 
author information management, and exhibits 
information management. Each function has 
close relationship with other functions. 
 Verifying the Notes 

The back-end system needs to provide an 
interface to sieve out the notes in the database. 
After the administrators reviewing and accepting 
the uploaded notes, the database will update the 
guide system as shown in Fig. 8. The left hand 
side of the screen displays the maintenance 
functions for notes. First, the administrators need 
to load the database into the system and the 
system will show all of the notes sieved out at 
the bottom of the screen. Administrators know 
how many data should be sieved out in database 
and they can get the notes information from the 
function “Information” which shows the notes’ 
information including the date, file name, file 
size, and related exhibitions. The right hand side 
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of the screen displays the contents of the notes. 
If the administrators think the notes are efficacy 
for learning on guide system, they can press the 
button “Accept” to save the related information 
and notes files into the database. Users can share 
and download these notes during the next 
guiding. On the other hand, if the administrators 
disapprove the notes, they can press the button 
“Delete” to cancel the related information and 
notes files. 
 Data Mining 

Take the exhibition 1A of the first floor for 
example. We can see the content of database on 
the left hand side of the screen as shown in Fig. 
9. The data recorded from the users’ browsing 
the tour guide is listed as a column of itemset. 
The browsing number represents the number of 
exhibits being browsed in the database. The 
column displays the process for each large 
itemset of the mining task. Then we can set the 
threshold of the minimum support and minimum 
confidence to create the association rules 
through data mining. Finally, the system can use 
the mining results to recommend the related 
exhibits on the front-end interface of the tour 
guide system. 
 System Connection Log 

The system log is divided into two parts. On the 
top of the screen, we record the information 
updated in the database in the client side. The 
system will check the database in the client side 
and compare with the server side database. If 
two databases are identical, the client system 
will update the database and automatically 
download the related files as shown in Fig. 10. 
The bottom of the screen displays the users 
uploaded information of notes. The back-end 
database also records the information of related 
topics and area. 

IV. Evaluation and Analysis 

User acceptance 
We evaluate our interface through the users’ 
survey that contains two kinds of questionnaires: 
a 15-question complete version and a 
five-question short version. We also held an 
interview session and observed the users’ 
interactions with the guide system. After 
recording the users’ reactions and comments, we 
encourage them to “think and loud.” Our goals 
are to qualitatively analyze the users’ acceptance 
in the authentic use conditions, verify the 
experimental framework, and gather information 
for future design. 
 
Questionnaires 
Both the complete version and short version 
questionnaires contain multiple choices, fill-in 
answers, and a free comment section. We ask 

users to fill out the questionnaires at the 
exhibition’s end when they return the tour guide 
system. Users can choose either the complete 
questionnaires, which typically take 5 minutes, 
or a shorter version if they have less time. We 
analyze the results from 60 respondents (30 short 
version and 30 complete version). 
 
Results of short version 
The short version questionnaires focus on the 
pleasure and usability. Among the 30 short 
version respondents, 86% assessed the guide 
system as usable, and 84% assessed it as 
enjoyable. For 70% of the users, the guide 
system was both enjoyable and useful. The 
enjoyment was related to the user’s age, with 
people ages between 18 and 24 enjoying the tool 
most. We found no correlation between 
enjoyment and occupation. 

The free comment section offers 
interesting insight into what users perceived as 
the guide’s shortcomings: 30% of respondents 
said that they would prefer a more informative 
guide system. This highlights the need for 
layering the available information based on user 
preferences and needs. What most users caring 
about all the usability problems were due to the 
fact that Tablet PC is too heavy to carry at all 
time and some users worried about the battery 
losing power before the exhibit ended. 
 
Results of complete version 
The complete version questionnaires covered the 
ease of use, enjoyment, general usefulness, and 
value. When asked about the ease of use, 6% 
said that the device was very simple to use, 67% 
said that it was simple, 24% said that it was not 
immediately usable, and 3% said that it was 
difficult to use. Most users used the guide 
system without any help. For enjoyment, 17% 
said that it was high, 33% said that it was 
sufficient, 40% said that it was average, and 10% 
of respondents found no enjoyment at all. Most 
respondents (74%) found the guide system 
useful, while 26% did not. 

People in the museum or exhibition 
commonly fear that users will find such tools 
distracting. However, in our study this was true 
for only 27% of users. 7% of users found that the 
guide’s image contents should be magnified and 
more video and audio information should be 
added to the system [9]. Our analysis found the 
relationship between some of the survey’s items 
in the complete version. Enjoyment is strongly 
correlated with usefulness, highlighting the 
users’ desire for a visit that combines education 
with entertainment. Enjoyment is also related to 
quality of contents and technology. This suggests 
the importance of joining knowledge with taste 
and an understanding of human psychology 
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when developing the mobile guide system. 
 Besides, we provided the interesting 
functions in our tour guide system. For the 
recommendation function, 67% said it was 
useful in guiding. For notes function, 60% said it 
was helpful for learning in the middle of guiding. 
And 70% users said the package function was 
useful, because they can keep their notes without 
difficulty. In our study, most users explore the 
contents based on their own interests. So they 
should enjoy these functions when they first use 
the guide system. 
 
The experiment of knowledge acquisition 
Most users view a trip to a museum or exhibition 
as an informal and unstructured activity that 
offers education, entertainment, leisure, and so 
on. Quantitatively evaluating such an activity as 
a whole is difficult. However, visiting lets 
tourists directly learn from experiencing the 
subject – be it a painting or an octopus. And thus 
knowledge acquisition is one of the tourist’s 
most relevant aspects. Our analysis was 
important to evaluate how the use of such a 
guide system impacts the users behavior. Among 
our findings were: 
 Using the guide system tends to make the 

users more attentive but also lonelier. 
 Audio and video information is less 

invasive, so users enjoy using them more 
than images and texts. 

 In general, few users read the stationary 
panel tests, and those who do typically 
read them only in part. 

Our observations and experiences about the 
design can support the plan for expanding the 
guide system to be used in the museums and 
exhibitions. Future systems might, for instance, 
provide more contents and the interaction 
modalities, along with intelligent decision 
support and location-aware services [4]. 

V. Conclusion 

In this paper we proposed a self-guide 
development system for the particular domain 
that combined the wireless networking and data 
mining with association rules from the database 
to fulfill the personalized service. The iterative 
information construction can motive users to 
construct the information that they are interested 
in and record the information for future reuse. 
Besides, users can learn something from the 
information easily and download the extra 
information from the back-end database. There 
are interesting and useful functions in our 
learning and guide system. 
 Our future works include specifying a 
unified interface to develop different kinds of 
application models and the adoption of the 

cellular location-awareness techniques that 
combine with fixed position of GPS technique. 
And we will improve the performance of data 
mining algorithm for personalized service. 
Finally, we will look for suitable contents for 
particular domain for learning and guide system 
for indoor teaching. 
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Fig. 1. The guide system architecture. 

 

 
Fig. 2. The main menu of the guide system. 

 

 
Fig. 3. The guide system of exhibition’s topic. 

 

 
Fig. 4. The guide system of exhibition’s 

information. 
 

 
Fig. 5. The reduced picture of exhibition. 

 

 
Fig. 6. The functions of notes module 
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Fig. 7. The upload function for notes. 

 

 
Fig. 8. The download function for notes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 9. The favorite function of the guide system 

 

 
Fig. 10. The maintenance function of data 

mining. 
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