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Abstract

PictNet is an online pictogram communication system de-
signed for children from any country that accomplishes equi-
table communication by reflecting each user’s cultural back-
ground with multilingual support. There were issues with
search accuracy and the consistency of manageability of the
PictNet pictogram repository. Online pictogram surveys and
experimental pictogram-creation activities for children in-
dicated that users should be able to search for pictograms
more easily when the pictogram repository has the semantics
framework not only of the relationship among concepts in
PictNet, but also of the relationship among visual properties
of pictograms, or background concepts of pictograms such
as cultural and emotional information. Also, it was suggested
that WordNet, an online lexical reference system, supports
most of the new concepts requested by children with keeping
its consistency. It was confirmed that findability and scalabil-
ity are realized by grounding PictNet repository onto Word-
Net.

1 Introduction

1.1 Motivation

Even in the twenty-first century, we still have much strife
and conflict with the use of deadly force on the earth. One
of the fundamental reasons for this ongoing strife includes
stereotypical threats to different religions, races, and nations.

Getting to know people around the world on a personal
basis and fostering ’bonds’ with each other over dialog
is one of the solutions suggested to prevent stereotyping.
It is more effective to experience this cultural exchange
during childhood, for children are more flexible and they
communicate with other people from out of curiosity.

There is an omnipresent medium to facilitate this commu-
nication, the Internet. The advent of the Internet has dramat-
ically reduced the cost of the international communication.
Although there exists such a common physical communica-
tion protocol, there does not exist one unified verbal proto-
col, a shared language. In order to realize global communica-
tion, a language is needed which can be shared by everyone.
In international commerce and politics, English is commonly
used as a universal language. However, an ideal language
should be equitable to participants around the world, include
rich emotional expressions, and allow for the inclusion of the

cultural identity of each participant, as this communication
is for fostering personal bonds among them.

Therefore, I propose a pictogram communication system
called PictNet as a viable solution. The interpretation of
pictograms varies both with culture the individual associates
himself with as well as his personality. In the PictNet
system, each user has their own customisable dictionary
of pictograms and they decide the pictogram design for
each concept (vocabulary). The Pictogram Communicator,
which is a pictogram email program for the PictNet system,
translates pictogram messages and shows both the sender’s
original message and the translated message with recipient’s
dictionary at the same time. As recipients find the difference
of the pictogram designs through translation, they get a grasp
for the sender’s sensitivity and his cultural background, a
very important process towards fostering personal bonds
cross-culturally.

1.2 Issues

In order to develop pictogram communication system for
children around the world, there are two main issues that
need to be solved.

First, a repository of pictograms is needed which is easy
to manage for system administrators and easy to search for
children users. In the existing pictogram systems shown in
the next chapter, there are three broad categories of search
functions: those that show a full list of the pictograms, sim-
ple text matching, and semantically categorizing the pic-
tograms according to their meanings. Every pictogram not
only has a primary meaning, but it is also encumbered with
peripheral background information such as cultural implica-
tions or emotional expressions, both explicitly and implic-
itly. Furthermore, this pictogram communication system tar-
gets cross-cultural and cross-lingual use. Therefore, just hav-
ing a one-to-one mapping between each concept and its asso-
ciated pictogram does not meet the needs of both pictogram
repository administrators and children users. This pictogram
repository must be easy manageable and searchable in order
to avoid a collapse of the pictogram database system by its
complexity of structures.

Secondly, a consistent semantic framework of concepts is
needed to increase the scalability of the pictogram reposi-
tory. As a policy of PictNet, though children users are al-
lowed to add or edit pictograms (graphic image file) by
themselves, only pictogram administrators are allowed to
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modify conceptual associations to avoid a divergence of con-
cepts. A repository system should have a function to add
concepts dynamically with a request to the administrators
from the user.

2 Background

2.1 Project Pangaea

Project Pangaea is an international initiative based in Tokyo,
Japan as an NPO (non-profit organization) that facilitates
personal bonding among children around the world. It de-
velops tools and places for children called “Universal Play-
grounds” to share creative works and mutual experiences
through making good use of the Internet. These efforts are
supported by collaboration with academia such as the Me-
dia Laboratory at Massachusetts Institute of Technology and
Kyoto University, local governments such as the wards of
Shibuya and Suginami of Tokyo, as well as corporate col-
laborators in Kenya and Japan. The pictogram communica-
tion system is originally designed to be used by children who
participate in Pangaea activities.

2.2 WordNet

WordNet [Fellbaum Ch. (1998)], developed by the Cogni-
tive Science Laboratory at Princeton University under the
direction of Professor George A. Miller, is an online lex-
ical reference system whose design is inspired by current
psycholinguistic theories of human lexical memory. English
nouns, verbs, adjectives and adverbs are organized into syn-
onym sets, each representing one underlying lexical concept.
Different relations link the synonym sets.

2.3 Existing Pictograms

2.3.1 Pictograms as universal signs

One of the most familiar pictograms is a universal sign such
as a road sign, direction boards at airports, and the symbols
of each sport played in the Olympics. The purpose of these
pictograms is to convey necessary information and call atten-
tion to audiences. These pictograms are designed so that all
can recognize them by their high visibility and comprehen-
sion of the meaning at a glance. One message corresponds to
one pictogram. Designers put effort into making it as univer-
sal as possible while keeping the complexity and the number
of colours used to a minimum.

2.3.2 Pictograms for Augmentative Alternative
Communication

Much effort has been placed on developing pictograms
for AAC (Augmented Alternative Communication.) AAC
is a mean of communication to assist people with severe
communication disabilities to be more socially active in
interpersonal interaction, learning, education, community
activities, employment, volunteering, and care management.
Sign language and Braille are good examples of AAC. There
exist some pictogram communication systems among the
various methods at AAC such as Blissymbolics [Bliss Ch. B.
(1965)] and PIC [Maharaj S. C. (1980)].

2.3.3 Pictograms to decorate text messages
Some people include pictograms called Emoticons as the
combinations of ASCII characters such as “:-)” or “(ˆˆ)Y” in
email, chat/BBS, or Instant Messenger programs on personal
computer and cellular phones to enrich the emotional expres-
sion or nuance of words as described in Rivera K. (1996.)
In some cases, pictograms representing non-emotional con-
cepts are used, but in most cases, these pictograms are added
at the end of the sentences to indicate emotional expressions.

3 Pictogram Communication
3.1 Pictogram
The existing pictogram systems, which were briefly ex-
plained in the preceding section, are mainly designed to have
a one-to-one mapping between each concept and pictogram
so that everyone can derive a single concept from a pic-
togram. In such a pictogram repository, there does not exist
more than one pictogram symbol which indicates the same
concept. It is natural to have such rule, for these pictogram
systems were intended to construct a common communica-
tion medium for their users.

The universal sign systems are for all users to ’receive’ a
message accurately based on a one-way communication and
the design rules are as follows:

Eliminating redundancy: The concept itself should be
visualized by the elimination of polysemy.

One-to-One mapping between concept and pictogram
by ‘Greatest common’ design:The more people in-
terpret a pictogram in common, the better design it is
for a sole pictogram is assigned to each concept in the
pictogram repository.

On the other hand, the ultimate goal of PictNet, which is
Pangaea’s pictogram system proposed in this paper, is for
users to feel a bond, which are to ‘send’ and ‘receive’ pic-
togram messages with respecting each cultural and individ-
ual identity. The design rules are as follows:

Facilitating redundancy:
In addition to conveying a concept, senders can include
cultural background information or emotional informa-
tion in pictograms.

One-to-N mapping between concept and pictogram

Users can draw pictograms by themselves or import
pictograms drawn by their friends or other users. They can
add these pictograms to their pictogram set. A ’pictogram
set’ is a mapping between concepts and pictogram graphic
files, while a ‘concept list’ is a text list of concepts which
have corresponding pictograms defined by the pictogram set.
When a user sends a pictogram message, the receiver can
look at the original pictogram message as well as the same
pictograms translated into the receiver’s own pictogram set.
Although the sender and the receiver do not share pictogram
sets, as each is built independently, they do share a common
concept list. This is why pictogram translation can be done
in PictNet system. Pictogram design in PictNet goes through
the following three steps:
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approximately 550 concepts.  This list is 
based on an 850-word-list adapted from 
Ogden's Basic English [Charles K. O. (1932)].  
As Basic English is dated and theoretical, 
feedback has been collected about the Concept 
List from children by conducting children 
workshops in Japan, Korea, and Kenya.  
There exists only one Concept List in the 
entire PictNet system and it is controlled by 
PictNet administrators, subjects to change due 
to continual improvements with requests from 
users. 

Step 2: Designing "Default Pictogram Set" by 
Pangaea 

The next step was to make a Pictogram Set, 
which is a sort of a concept-to-pictogram 
dictionary.  Pangaea provides the first version 
of Pictogram Set, which is called "Default 
Pictogram Set." The design goal of the 
"Default Pictogram Set" is to provide a series 
of pictograms which are understandable and 
interpretable among as many users as possible.  
Yet, these designs are more expressive than 
normal road signs as these have cartoonish 
touches to express some emotional or comical 
aspects.  However hard the Default Pictogram 
Set design team in Pangaea may try to make 
lucid pictograms, some pictograms in the 
Default Pictogram Set cannot be shared among 
all users because of the differences in cultural 
background.  In these cases, we prepare more 
than one pictogram mapped to such concept.  
These recognition differences among user 
groups were verified by an online Pictogram 
Survey conducted by Pangaea. 

Step 3: Users build the personal "My 
Pictogram Set" 

The users are advised to build their own "My 
Pictogram Set" by drawing pictograms, 
obtaining pictograms from others, or editing 
other pictograms, and then, replacing 
pictograms in the Default Pictogram Set. 

3-2 Pictogram Communication 

After obtaining, editing or constructing the 
pictograms of the Pictogram Set, users begin 
communicating with pictograms by combining 
them.  Though a common message syntax  

 
Figure 1. Example of Pictogram message 

 

 
Figure 2. Pictogram message with 
two-dimensional layout 
 
should be introduced in this phase, more 
observation of children's activities is needed to 
define the message rules [Kenryu N. (1998).]  
Figure 1 show examples of pictogram message 
created by children, not with computer but with 
pen and paper. 

By observing children, the process of 
creating a message could be described as 
follows: 
Procedure 1: Recipient is determined. 
Procedure 2: Message is written down in the 
mother tongue of the child. 
Procedure 3: The text message is segmented 
into conceptual units. 
Procedure 4: Each conceptual unit is visualized 
either by drawing new pictograms or by 
obtaining pictograms from the Default 
Pictogram Set. 
Procedure 5: Pictograms are laid out from left 
to right in the syntactical order of the user's 
mother tongue. 

There were children who skimmed 
Pictogram Set in Procedure 2 and found a 
combination of pictograms by accident which 
made sense as messages.  There were also 
those who skipped Procedures 2 and 3 and 

Figure 1: Example of Pictogram message

Step 1: Definition of a Concept List Concepts to be
visualized as pictograms were defined as a Concept List.
A Concept List consists of concepts which are needed
for minimum communication among the users. The first
Concept List consists of approximately 550 concepts. This
list is based on an 850-word-list adapted from Ogden’s Basic
English [Ogden C. K. (1932)]. As Basic English is dated and
theoretical, feedback has been collected about the Concept
List from children by conducting children workshops in
Japan, Korea, and Kenya. There exists only one Concept
List in the entire PictNet system and it is controlled by
PictNet administrators, subjects to change due to continual
improvements with requests from users.

Step 2: Designing “Default Pictogram Set” by Pangaea
The next step was to make a Pictogram Set, which is a sort
of a concept-to-pictogram dictionary. Pangaea provides the
first version of Pictogram Set, which is called “Default Pic-
togram Set.” The design goal of the “Default Pictogram Set”
is to provide a series of pictograms which are understand-
able and interpretable among as many users as possible. Yet,
these designs are more expressive than normal road signs as
these have cartoonish touches to express some emotional or
comical aspects. However hard the Default Pictogram Set
design team in Pangaea may try to make lucid pictograms,
some pictograms in the Default Pictogram Set cannot be
shared among all users because of the differences in cul-
tural background. In these cases, we prepare more than one
pictogram mapped to such concept. These recognition dif-
ferences among user groups were verified by an online Pic-
togram Survey conducted by Pangaea.

Step 3: Users build the personal “My Pictogram Set”
The users are advised to build their own “My Pictogram Set”
by drawing pictograms, obtaining pictograms from others, or
editing other pictograms, and then, replacing pictograms in
the Default Pictogram Set.

3.2 Pictogram Communication

After obtaining, editing or constructing the pictograms of the
Pictogram Set, users begin communicating with pictograms
by combining them. Though a common message syntax
should be introduced in this phase, more observation of
children’s activities is needed to define the message rules
[Kenryu N. (1998).] Figure 1 show examples of pictogram
message created by children, not with computer but with pen
and paper.

By observing children, the process of creating a message
could be described as follows:
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Figure 2: Pictogram message with two-dimensional layout

Procedure 1:Recipient is determined.
Procedure 2:Message is written down in the mother tongue
of the child.
Procedure 3:The text message is segmented into conceptual
units.
Procedure 4: Each conceptual unit is visualized either by
drawing new pictograms or by obtaining pictograms from
the Default Pictogram Set.
Procedure 5:Pictograms are laid out from left to right in the
syntactical order of the user’s mother tongue.

There were children who skimmed Pictogram Set in
Procedure 2 and found a combination of pictograms by
accident which made sense as messages. There were also
those who skipped Procedures 2 and 3 and directly started
drawing pictograms. In Procedure 5, some children laid
out pictograms both horizontally and vertically to indicate
spatial relationships between the various concepts (objects)
that they represent (see Figure 2.) The message length varied
from three to six pictograms per message. There were cases
in which more than six pictograms were used to make a
message, but they were divided into clusters of three to six
pictograms each representing a sentence.

3.3 Pictograms grounded on WordNet

PictNet is implemented as a network computer system for
pictogram communication. One of the important factors in
constructing this system was creating a pictogram repository
as shown in Section 1. PictNet grounds its semantics of
concepts on WordNet and the two issues of “pictogram
repository with high manageability” and “findability and
consistent semantic framework of concepts for scalability”
in Section 1 will be explained as follows:
Issue 1: Pictogram repository with high manageability
and findability

As for the manageability of the repository, the way Pict-
Net administrators added a new concept into the Concept
List was especially of concern, for it was not always clear
how to connect the new concept semantically with the exist-
ing concepts. By using a pictogram repository grounded on
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WordNet, new concepts could be added smoothly and accu-
rately by examining the relationships of concepts and pic-
tograms as defined in WordNet.

As for the findability, children mainly searched for pic-
tograms by text. However, they may not always search for
pictograms by the exact name of the concepts, but by terms
that modify or otherwise related to the concept in question.
Searching for visual and aesthetic properties is also to be ex-
pected. For example, as an apple is red, a child who would
like to search for an ’apple’ might use ’red’ as the search
key. Therefore, a semantics framework among concepts is
necessary for the pictogram repository as text-search keys
that are encumbered with semantic relationships are to be
expected. By grounding PictNet on WordNet, semantically
related terms can be included in search keys and the search
accuracy can be improved.

However, in the current PictNet, the English WordNet
semantic tree is translated for use with other languages like
Japanese. For example in Japan, PictNet administrators enter
the Japanese translation of related terms as they are defined
in English. The automation of entering pairs of related terms
with the help of digital dictionaries or machine translation
is under consideration. Observation of the relationships that
children make with concepts and their peripheral properties
may lead to the creation of new pairs of related concepts.
Issue 2: Consistent semantic framework of concepts for
scalability

By employing WordNet as a semantic framework, a
new concept is added and Concept List can be expanded
smoothly with retaining the consistency of semantics among
existing concepts. If a specific categorization for the new
concept in question does not exist in the WordNet, admin-
istrators can examine the superclass of the concept and place
it as accurately as possible.

As multiple species of the same class get classified in
this manner under one superclass, the administrators are then
able to create a new subclass into which the concepts in ques-
tion semantically fit. For example, if the animation character
“Pikachu” was to be added to the Concept List, administra-
tors could classify it as an instance of a ’fictional animal’
which is the broader term of ’Mickey Mouse.’ However, if
many Disney characters such as Donald Duck, Goofy, and
dwarves are added and classified, the administrator may no-
tice that they are all Disney characters, create a new subclass
under ’fictional animals’ called ’Disney characters’ and re-
associate them all under the new subclass.

4 The Modular Structure of PictNet
PictNet is a multilingual and cross-cultural pictogram com-
munication system, whose pictogram repository is grounded
on WordNet, and consists of the following six elements.

4.1 Pictogram Semantic Wrapper by Topic Maps API

Pictogram Semantic Wrapper by Topic Maps API is a
general API implemented in Java that enables software to
manipulate a pictogram repository. A pictogram repository
grounded on WordNet semantics is defined in the Topic Map

[Pepper S. (2000)] format and stored as XTM (XML Topic
Maps) files.

4.2 Pictogram Annotator

The Pictogram Annotator is a client application imple-
mented in Java/Swing that enables authorized pictogram ad-
ministrators to gain full read and write access to the PictNet
repository.

4.3 Pictogram Maker

Pictogram Maker is a client-side application implemented by
Java/Swing enabling the user to draw pictograms. The user
selects a concept to draw and then, they draw a pictogram
freely on the canvas. The drawn pictogram is registered in
the pictogram repository.

4.4 Pictogram Communicator

Pictogram Communicator is email software for children
user implemented using the .NET Framework for Windows.
Users can create pictogram messages, send and receive them
as email which is implemented using the SMTP/POP3 proto-
cols. Also, this software enables users to build their personal
Pictogram Set. As not only the pictogram graphic files but
also the corresponding concept data are both included in the
pictogram email. The recipient can then view the message in
two ways: the sender’s original pictogram message and the
translated pictogram message into recipient’s My Pictogram
Set.

4.5 Pictogram Server Service

The Pictogram Server Service is an application services to
process the request from all the various clients described
above. All accesses to the pictogram repository from clients
are processed through this service. As shown in Figure 3,
concept enters into the pictogram repository via WordNet
with getting associations like BT, NT, and RT.

4.6 Pictogram Survey System

The pictogram Survey System is a web application imple-
mented in JSP/Servlet. In order to research the differences
and similarities of the recognition and interpretation of pic-
tograms, this system provides an online survey for children.

5 Expected Results
5.1 Pictogram Survey

The Internet pictogram survey was conducted in Septem-
ber 2004 in Tokyo, Japan and Nairobi, Kenya to start the
research of cultural differences and similarities of recogni-
tion and interpretation of pictograms. The test subjects in
Tokyo were five children between 12 and 14 years old, and
the subjects in Nairobi were seven children between 8 and 15
years old. Fifty pictograms from the “Default Pictogram Set”
were tested. As a result, 74% (37 pictograms out of 50) of
the pictograms were interpreted similarly and the remaining
26% (13 pictograms out of 50) were recognized differently.
Though the small number of subjects and test pictograms do
not allow a through quantitative analysis, the results of this
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Diagram 1. System architecture of PictNet 
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enables software to manipulate a pictogram 
repository.  A pictogram repository grounded 
on Wordnet semantics is defined in the Topic 
Map [Steve P. (2000)] format and stored as 
XTM (XML Topic Maps) files. 

4-2 Pictogram Annotator 

The Pictogram Annotator is a client application 
implemented in Java/Swing that enables 
authorized pictogram administrators to gain full 
read and write access to the PictNet repository. 

4-3 Pictogram Maker 

Pictogram Maker is a client-side application 
implemented by Java/Swing enabling the user to 
draw pictograms.  The user selects a concept to 
draw and then, they draw a pictogram freely on 
the canvas.  The drawn pictogram is registered 
in the pictogram repository. 

4-4 Pictogram Communicator 

Pictogram Communicator is email software for 
children user implemented using the .NET 
Framework for Windows.  Users can create 
pictogram messages, send and receive them as 
email which is implemented using the 
SMTP/POP3 protocols.  Also, this software 
enables users to build their personal Pictogram 
Set.  As not only the pictogram graphic files 
but also the corresponding concept data are both 

included in the pictogram email.  The recipient 
can then view the message in two ways: the 
sender's original pictogram message and the 
translated pictogram message into recipient’s 
My Pictogram Set. 

4-5 Pictogram Server Service 

The Pictogram Server Service is an application 
services to process the request from all the 
various clients described above.  All accesses 
to the pictogram repository from clients are 
processed through this service.  As shown in 
diagram 1, concept enters into the pictogram 
repository via Wordnet with getting associations 
like BT, NT, and RT. 

4-6 Pictogram Survey System 

The pictogram Survey System is a web 
application implemented in JSP/Servlet.  In 
order to research the differences and similarities 
of the recognition and interpretation of 
pictograms, this system provides an online 
survey for children. 

5. Expected Results 

5-1 Pictogram Survey 

The Internet pictogram survey was conducted in 
September 2004 in Tokyo, Japan and Nairobi, 
Kenya to start the research of cultural 
differences and similarities of recognition and 
interpretation of pictograms.  The test subjects 
in Tokyo were five children between 12 and 14 
years old, and the subjects in Nairobi were seven 
children between 8 and 15 years old.  Fifty 
pictograms from the "Default Pictogram Set" 
were tested.  As a result, 74% (37 pictograms 
out of 50) of the pictograms were interpreted 
similarly and the remaining 26% (13 pictograms 
out of 50) were recognized differently.  Though 
the small number of subjects and test pictograms 
do not allow a through quantitative analysis, the 
results of this survey were analyzed for general 
trends revealing the two points. 

The first point was that there are some 
concepts that exist in both cultures but differ 
slightly from others and, furthermore, there are 

Figure 3: System architecture of PictNet

survey were analyzed for general trends revealing the two
points.

The first point was that there are some concepts that ex-
ist in both cultures but differ slightly from others and, fur-
thermore, there are some concepts that do not exist in cer-
tain cultures or areas. For example, there was a pictogram
of “the sun rising half way above the silhouette of a moun-
tain with a crowing rooster” in this survey pictogram set
(Figure 4 left). Most of the Japanese subjects answered that
the pictogram meant “morning.” The Kenyan subjects an-
swered that it meant “a crowing chicken” or “mountain and
chicken.” In the follow-up interview with the Kenyans, we
found out that they associated “morning” with the dark pe-
riod before the sun rises, and as the pictogram shown in the
survey just showed daytime scenery, they were apparently
mislead. Consequently, the need for having more than one
pictogram associated with certain concepts was reconfirmed.
For the concepts that does not exist in certain cultures, Pict-
Net should provide not only the pictograms which does not
make any sense to the people from these cultures, but also
a text annotation of the concepts so that they can at least be
aware of the existence of the concept in the companion’s cul-
ture. By using it, users may recognize different concepts that
would in turn lead to deeper international understanding.
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Figure 3. Pictograms in Pictogram Survey 

 

 
Figure 4. Pictograms by children expressing 
“good” 
 

The second pattern noticed was that 
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in this survey pictogram set (Figure 3 left).  
Most of the Japanese subjects answered that the 
pictogram meant "morning." The Kenyan 
subjects answered that it meant "a crowing 
chicken" or "mountain and chicken." In the 
follow-up interview with the Kenyans, we found 
out that they associated "morning" with the dark 
period before the sun rises, and as the pictogram 
shown in the survey just showed daytime 
scenery, they were apparently mislead.  
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The second pattern noticed was that while Kenyan sub-
jects tended to associate pictograms with objects, Japanese
subjects tended to associate them with the concepts. For ex-
ample, there was a pictogram of an “open notebook with the
four operation signs of arithmetic” (Figure 4 right.) While
Kenyan subjects called it “Math book”, Japanese subjects
associated the image with “arithmetic” or “math.” This re-
sult suggests that both visual and connotational properties
of concepts should be included as search keys to improve
search accuracy.

5.2 Pictogram by children: Polysemy of pictograms
and scalability of PictNet

The design goal of the “Default Pictogram Set” is to provide
a series of pictograms which are understandable and inter-
pretable in common among as many users as possible. In
other words, the Default Pictogram Set is designed to have
as few pictogram designs as possible without polysemy. On
the other hand, as mentioned earlier, PictNet recommends
users to build their own “My Pictogram Set.”

Pangaea started workshop activities for children to draw
their own pictograms in January 2005 in Tokyo, Japan, in
two public elementary schools and two public junior-high
schools. Children tried to visualize the concepts which were
listed in the Concept List.
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As a result, these pictograms now include extraneous cul-
tural and emotional information as well as the targeted con-
cept. For example, children between 10 and 14 years old
tried to visualize the concept “good: having desirable or pos-
itive qualities especially those suitable for a thing specified.”
The resulting pictograms, shown in Figure 5, included not
only the targeted meaning “good” but also other objects and
states of being such as “applause”, “smiling (in a cultur-
ally encumbered context)”, “sound”, or “shooting stars.” Al-
though these pictogram graphics map to the concept ’great’
in the current PictNet implementation, these related mean-
ings are also planned to be mapped. Therefore, users could
find these pictograms of “good” via searching by “applause”
or “smile.”

The combination of plain text search with an object-
based semantic search, pictogram search accuracy can be
enhanced. Meanwhile, the several boys that participated in
these workshops avoided making their own pictograms and
tried to use the Default Pictogram Set to the fullest extent
possible. This phenomenon reconfirmed the necessity of the
Default Pictogram Set in PictNet.

Conclusion
In this paper, the theory, design, implementation, and evalu-
ation of PictNet, a pictogram communication platform de-
signed for children from different cultures and linguistic
backgrounds, were discussed. There were two main issues
that arose in designing this system.

The first issue was how to make the pictogram repository
highly manageable and searchable. Online pictogram sur-
veys and workshops for children suggested that users would
be able to search for pictograms more easily if the pictogram
repository has the semantics framework not only of the rela-
tionship among concepts in Concept List by BT/NT/RT, but
also the relationship among the objective and aesthetic ele-
ments of pictograms, as well as the concepts of cultural and
emotional nuances that encumber cross-cultural understand-
ing.. The concepts of object-based visual elements and the
concepts of encumbering elements of pictograms were con-
crete and basic enough to be adequately described by Word-
Net. Although WordNet covers these concepts, there needs
to be an easier and effective mechanism for PictNet admin-
istrators to register them into the pictogram repository. Fur-
thermore, although there are some concepts that do not ex-
ist in certain cultures or areas, especially for local customs,
it would be effective for users to have an automatic dictio-
nary query system that would explain the cultural differences
in question, promoting new international understanding. As
WordNet has text explanation for each concept, this looking-
up system could easily be implemented with the help of ma-
chine or human translation.

The second issue that arose was the needs for a consistent
semantic framework promoting concept scalability. Through
the experimental workshops for children, children requested
concepts and pictograms such as “comic book characters”
and “greetings”, which are not currently included in the
Pictogram List. By employing WordNet as the semantic

framework for pictogram repository of PictNet, the Concept
List can be expanded smoothly by the addition of a new
concept, all the while retaining the semantics relationships
among existing concepts. If a concept does not exist in
WordNet, administrators can find the appropriate semantic
position for the concept in question by analogising.

The concepts of the current pictogram repository of Pict-
Net are grounded on the English WordNet, translated into
other languages, and finally administrators register related
terms manually to reflect other languages. Users of an En-
glish semantic tree as a basis for the trees of other languages
such as Japanese, a language which is heavily context depen-
dent, may have a difficult time searching for pictograms. In
the upcoming stages of development of PictNet as the next
step, I would like to use the EuroWordNet in PictNet for Eu-
ropean users. Furthermore, I hope that Global WordNet As-
sociation will involve more people from many countries and
construct more language sets. Although the PictNet repos-
itory consists of a small amount of concepts, as it offers
a cross-language semantic platform with visual representa-
tions such as pictograms, PictNet may be able to provide a
simple version of a graphical user interface for a GUI for
WordNet beginners or cross-cultural educational application
for children.
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