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Abstract 

 
This paper proposes a roll call service based on beacon 

technology for class, which can instead of the traditional hard 
copy to save time and effort for teachers and learners. 
According to the personal curriculum, the proposed roll call 
service applies push technology to remind the user that the class 
information includes the class time and the classroom location 
in campus. By using beacon indoor positioning technology, the 
proposed roll call service can validate the position of the user. 
 
Key words: beacon,  indoor positioning technology, intelligent 
campus 

  
Introduction 

     
With the original purpose of low power consumption in 

design, the Bluetooth Low Energy (BLE) [1] technology 
characteristic of signals emitted within a few meters and 
intermittent data transmission has come to the fore in 
applications of the Internet of Things[2] The BLE-based 
micro-positioning transmitter also known as Beacon runs to 
regularly broadcast self-signals which are captured by a BLE 
receiver for reading the Beacon’s one and only ID as the unique 
identification. Furthermore, Beacon signals available in several 
meters function as micro-positioning from 2 to 100 meters and 
is more accurate indoors than GPS positioning [3]  

The roll call process in a classroom which takes some time 
usually. Instead of the printed roll call carried additionally and 
archived uneasily, the roll call supported by an electronic 
product in an era of science and technology advanced is 
competent in processing of data reliably. For learners, 
providing learning guidance and assistance while encountering 
learning problems is critical to promote the learning quality [4] 
For instructors, adjusting the teaching way and materials 
according to learners’ situations can promote the teaching 
quality [5] . 

However, an instructor’s laptop computer or a class 
computer system for the computer-based roll call might not be 
moved easily. Accordingly, the Beacon-based indoor 
positioning technology for verification of a personal identity 
proposed in this research embodies an automatic roll call 
system in an intelligent campus and the insensitive roll call in a 
classroom, featuring multiple personalized functions such as 

school hour reminder, automated roll call and individual 
interaction in a classroom. 

 
System design 

 
The Beacon-based indoor positioning technology is 

available in a campus in which lots of students or participants 
register at the specific time or location. In a classroom in which 
students aggregate, the signals from a Beacon device will be 
searched by a mobile phone app automatically and checked 
with a course schedule in a database for completion of the 
insensitive roll call which is sent back to a student through the 
push technology. Moreover, a personalized design with which a 
course schedule or roll call history this semester (a class 
schedule or the attendances of students for class management) 
is checked will be available to a student (an instructor). As 
shown in Fig 1, the identities of users administered by the 
Beacon-based indoor micro-positioning system are “learner” 
and “instructor”: 

The attendance of a learner who had enabled his/her mobile 
phone app once will be checked in the background insensitive 
roll call later; the attendance of a learner, which is checked in 
the background insensitive roll call with no mobile phone app 
enabled as usual, is broadcasted through the push technology. 
Moreover, a personalized course schedule accessed by a 
learner reminds the learner of his/her attendance at one class by 
color, e.g., “checked” in blue, “not checked” in red or “absent” 
in white. 

The attendances of learners are displayed in a personalized 
course schedule and read by an instructor. For example, an 
instructor reviews the numbers of learners, present or absent, in 
the roll call by date or class and checks details of an individual 
learner. 

A learner, who enabled a specific app installed in his/her 
mobile phone for the background execution before arriving at 
the classroom, is able to review his/her personalized course 
schedule, which is displayed through the web server, by the 
learner profile server as well as the course schedule server and 
reminded of the class time and the classroom via the push 
technology. When a learner enters a classroom on time, the 
signals emitted from a Beacon device inside the classroom are 
searched by the learner’s mobile phone within the scanned area 
of the Beacon device automatically. Then, a background 
insensitive roll call is enabled with the course schedule server 
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Abstract

ACG is short for Animation Comic Game and it’s doujin
culture refers to creation activities and corresponding products
based on original works. With the development of We-media,
doujin culture has become increasingly prosperous. Doujin
fans gather together on we-media platform t share creation
experience and works. As one of the popular internet culture
types, doujin culture has been favored by researchers in
communication sciences. However, little attention has been
paid to the research of informal learning generated in ACG
doujin community communication. This paper focuses on the
research of informal learning originated in doujin community
social communications and analyzes morphological
characteristics of individually initiative and informal
connected learning generated in ACG culture environment that
youngsters participated in and out of classrooms. Through this,
certain beneficial ideas might be given to education
researchers about how to construct self-learning environment,
lead learners to originate self-learning delight and activate
inner motivation of learning.

Key words: Informal Learning, Doujin Community,
Self-learning environment

Introduction

The public tends to pay more attention to the recreational
value of the doujin community online than to its culture and art
value in composing. In fact, doujin works fully embody the
spirit of free writing, and spontaneous writing and
communication among individuals in this community
contribute to the creating and spreading of social knowledge
and practical experience. The subjective and initiative
experience sharing and mutual learning demonstrated in doujin
activities present characteristics of informal learning including
subjectivity, sociality, interactivity, non-structural property,
etc.

Doujin culture and the ACG doujin community
in an era of We Media

A. Doujin culture
Doujin culture is an online subculture popular among

teenagers currently. The word “doujin” is generally considered
to originate from the word“どうじん” in Japanese, indicating
a group of people with the same interest. Besides, the word
“doujin” refers to independent writing immune to impact of
commercial activities, which, therefore, faces fewer limits but
more freedom. In addition, doujin writers possess more

initiatives over their works.
Doujin works involve noncommercial small-scale original

works and those re-composed based on anime, video games,
film and television programs. The famous game “TouHou
Project” produced by Team Shanghai Alice, a doujin gaming
community from Japan belongs to the former category. But the
doujin works more commonly known come from the latter
category, namely, those deriving from original works. Doujin
works are diverse in types, including but not limited to doujin
comics, illustration, music, videos, novels, etc.

Doujin culture, with its characteristics of independence,
freedom and diversity, appeals to a good number of young
people in pursuit of individuality and enthusiastic for
self-expression, who, based on their interests and hobbies,
form doujin communities where they keep communicating and
sharing, thereby boosting and facilitating their own cultural
circle. In the meantime, it is now on the way from a minority
culture to a more public one, and becomes a pop culture.

B. The ACG doujin community in an era of We Media
WeMedia, also known as Citizen Media or Personal Media,

serves as a route and carrier through which people provide and
share their own experiences by means of modern and
electronic measures. Besides, it is an emerging information
transfer form in the era of digital network, and has
characteristics including privatization, popularization,
generalization, and independence.
Activity launching and information transfer of doujin

community in early period were mainly conducted through
regular meeting or post, and doujin works were collected by
means of printing press like Doujinshi. As communication and
experience sharing among members of doujin community
were limited, its scale was relatively small.

Fig. 1 Types of Doujin Works
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Fig. 1 System architecture 

 
Execution Procedure 

 
(1)  An instructor logins the Beacon-based indoor 

micro-positioning system for identity verification 
through a web server. 

(2)  The instructor’s identity compared with data in a 
database is verified by an instructor profile server. 

(3)  The information of a personalized operation enabled is 
sent back to the instructor through the web service with 
the learner’s identity verified by the instructor profile 
server. 

(4)  The personalized function, “course schedule inquiry”, is 
executed by the instructor through the web server with 
the database checked via the instructor profile server and 
the course schedule server. 

(5)  The personalized course schedule is transmitted with the 
connectivity between the course schedule server and the 
database completed. 

(6)  The personalized course schedule is sent back through 
the web server and displayed to the instructor. 

(7)  The roll call function for learners who have entered a 
specific classroom is enabled automatically with the 
course schedule server checking the database. 

(8)  The status of learners attending the class is sent back 
through the web server and displayed to the instructor. 

(9)  The personalized function, “roll call history”, for each 
learner can be enabled by the instructor through the web 
server. 

(10)  The roll call history checked in the database by the 
instructor profile server is sent back through the web 
server and displayed to the instructor. 

 
 

Conclusion 
Compared with other identity verification systems based on 

NFC or RFID technologies, the Beacon-based indoor 
micro-positioning system simplifies purchases and installations 
of extra devices significantly without excessive resource 
consumption such as proximity card. 

The personal identity verification technology in an intelligent 
campus is an initial step to fulfill the insensitive registration in 

one activity for which other personalized applications such as 
registration, quick tour and information push can be promoted 
in the future. 
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