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Abstract. This paper discusses a method to create pictograms referring to 
several local sign languages with applying the concept of Service Science with 
Multivariate Analysis (MVA). Since pictograms are universal communication 
tools, human centred design (HCD) and context analysis by Persona model are 
applied. The experiments consist of two steps.  

Through the proposed method, the relationship between selected words and 
local sign languages are initially explained by sensory evaluation of the 
subjects. Under the cycle of HCD, the pictogram designer will perform to 
summarize the expression of several local sign languages by this method. The 
acquisition of user experience is to include it as a design guideline for context 
of emergency and traveling situations.  

Considering the results of the second experienced phase to prove the outcome 
design, the proposed method is one of the guidelines to create pictograms 
referring to several sign languages. 

Keywords: Service Sciences, Human Centred Design, Pictogram, Universal 
Communication, Sensory Evaluation. 

1   Introduction 

This paper discusses a method to create pictograms or icons referring to several local 
sign languages with the concept of service science and Multivariate Analysis (MVA) 
[1]. Since pictograms or icons are universal communication tools, Human Centred 
Design (HCD) [2] and context analysis by Persona model by Alan Cooper [3] are 
applied in this research. This research was started in order to investigate the context of 
universal communication through local sign languages. 
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HCD is based on the context of use which is organized by four factors as user, 
product, task and environment in use (Figure 1). The research scope covers not only 
linguistic studies of sign language but also HCD with context of use [4]. 
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Fig. 1. Context of use of Guidance on usability 

2   Research Purpose and Issues 

The purpose of this research is to figure out a method to create meaningful pictograms 
or icons referring to several local sign languages [5]. The sign language (SL) is 
basically a communication method from one person to the other. The main factors of 
sign language consist of the hand shape, location and movement. There is a dilemma 
that SL is a language with motion whereas pictograms or icons are still ones. There 
was quite a discussion among researchers. Then hand shapes and locations are drawn 
by an animation and movements are done by arrows referring to a snapshot of the 
related local sign languages. 

3   Research Procedures 

Considering such research purpose and issues, the following research procedures are 
prepared; 

 

− Phase 1:  Determine a concept 
− Phase 2:  Create Persona Model and Scenario 
− Phase 3:  Extract key words extraction on emergency and travelling situations 
− Phase 4:  Conduct first Sensory Evaluation with 7 local sign languages 
− Phase 5:  Design summarized pictograms 
− Phase 6:  Conduct second Sensory Evaluation with 8 local sign languages 
− Phase 7:  Conclude a method 



 Service Science Method to Create Pictograms Referring to Sign Languages 125 

3.1   The Context Determination 

Based on the concept described above, two context situations have initially been 
chosen [6]. Alan Cooper proposed the Persona Model related to HCD where several 
situation representing Personas are imaginably created in order to simulate and find 
how they will behave under a certain context. This method is highly accepted by the 
manufacturers in creating new product plans and has been applied to service science 
as well. 

3.2   Persona Model and Scenario Creation 

The first step is to create two Personas with applying the Persona Model under HCD 
[3]. The first Persona is a deaf person in a situation where he suffers a sudden illness 
while commuting in the morning, and is carried to the hospital by an ambulance. The 
second one is an office lady who lives in Hong Kong and has to visit Tokyo on 
business and then pleasure (Figure 2). 

Diary like scenarios underlying Personas are described from discussions with three 
colleagues utilizing the Brain Storming Method. These scenarios mainly pay attention 
to the dialogues between the Persona and those people surrounding [7]. The first 
scenario of the deaf person in an emergency consists of about 600 words (equivalent 
to 3000 Japanese characters) and second with the traveling woman about 1700 words 
(equivalent to 8500 characters). 

 

Profile

• This time a package tour is used however normally independent tour is preferable to 
reserve transportation and accommodation.

• Dislike to act in a group

• Usually the trip schedule is not fix up to the final stage. Cancelled quite often.

• Interested in a big city lives of Tokyo or Osaka and night life.

• Interested in advanced technologies and modern concepts. Try to get on Shinkansen.

– Dislike a bus tour of package tour. Try to Shinkansen even though extra 
payment.

• Interested in Japanese famous view point such as cherry blossoms or Mt. Fuji.

• Wish to find Japanese friends and start communication.

• Shopping is essential when traveling. Always care for souvenirs for friends and 
colleagues.

– This time plan to purchase cosmetics and home electric appliances by TAX 
free and Japanese foods.

• Eat relatively much and warm dishes are preferable.

– Buffet style, needles and beef.    Interested in Japanese cousin.

• Preferred a single room of JPY6,000-7,000.

– Interested in hot spa and wish to stay Japanese style Ryokan.

• Preconception of Japan

– Little chance to use Chinese language,  Expensive price,  Good service,  
Safe and secured

Goal

• Wish to experience to live in a big city, advanced technologies and good services.

• Visit famous view points in Japan.

• Buy cosmetics, home electric appliances by Tax free and Japanese typical souvenirs.

• Try to take exotic foods

• Try to save travel expenses

Personal Profile

Occupation：OL of overseas 
company

Nationality： Chinese（Hong Kong）

Age：27

Characters：，Cheerful, Friendly, 
Challenged minded, independent 
and established, Easy to get lost

Spoken languages： Chinese and 
English

Trip information in advance

About Japan： enough

Trip budget： JPE200K

Trip days： One week（Business 
and pleasure）

Mobile Usage Situation

Mobile Phones

‒ Daily used

‒ Mobile mail and Internet

‒ Internet sites are games 
and music.

Other used functions

‒ Music play

‒ Digital camera

Yie Ling (依林）

“Interested in city living of Japan”

First visit to Japan

Sensitivity for apparel  fashion

Middle income class

 

Fig. 2. An example of a Persona model 
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3.3   Keywords Extraction on Emergency and Traveling Situations 

This research is focused upon dialogues with several participants and referring to 
observations from the view point of the provider and the receiver under service 
science principle. 

The next phase is to extract words that are fundamentally essential to the dialogues 
of the scenarios. 37 words were selected and categorized by discussions with three 
colleagues. 

Looking at the dialogues in the scenarios under the selected context, the hardest 
process is initiating the dialogue to a stranger. In modern times, people are worried 
about security. They are extremely cautious when approached by an unfamiliar 
person. Several interjections are included to assist the initiation of dialogues.  

3.4   First Sensory Evaluation with 7 Local Sign Languages  

The research is initially focused upon creating pictograms or icons to make dialogues 
since the fundamentals of sign language are hand shape, location and movement. This 
research references to a collection of animation figures consists of seven local sign 
languages whose author is a deaf architect, gave overwhelming support to the research 
by supplying and permitting reference to the database. The seven local sign languages 
are of American, British, Chinese, French, Korean, Japanese, and Spanish [8].  
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Fig. 3. An example of a voting sheet of “Expensive” 
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In the experiment, subjects are first shown an expression with the collection of 
animation figures consists of seven local sign languages. After then subjects are 
informed of the sign meaning, they are requested to vote with 19 tokens which of the 
seven different local sign language expressions (samples) best coincides with the 
informed image.  They are asked to put all 19 tokens on the condition that they are 
permitted eventually zero voting on some samples. This sensory evaluation method 
can easily make relative comparisons between the seven expressions of local sign 
languages and is more applicable than the ordering method or pair comparison 
method. An example of voting sheet of “Expensive” with local sign languages is 
shown in Figure 3 

Then the correspondence analysis of Multivariate Analysis (MVA) by statistic 
Software, Statistical Package for Social Science (SPSS) [9, 10] is applied. The 
outcome is plotted as similar local sign languages are to be plotted closely on a plane. 
In the characteristics of correspondence analysis, the subjects who have general and 
standard ideas are positioned in the centre, whereas those who have extreme or 
specialized ideas are positioned away from the centre. The center crossing point of the 
first and second Eigenvalues is gravity point or average point.  

The first experiment subjects are 13 people in their 20’s including nine science 
course students, four humanity course students. Some have experience living overseas 
and sign language interpreting. After voting by the tokens, all the subjects are asked 
of their confidence level with Semantic Differential (SD) method. 

Figure 4 is an example of outcome chart where “Expensive” is plotted. 

 

Dimension 2

Dimension 1  

Fig. 4. A plot chart of “Expensive” with seven sign languages 

3.5   Summarized Pictograms Design  

Through the experience of the first Sensory Evaluation with seven local sign 
languages of 37 words, many sign language expressions are identified by representing 
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the meaning. Among them the most converged seven words of “when?”, “good-by”, 
“painful”, “thank you”, “where?”, “toilet”, and “expensive” among 37 are selected by 
means of brain storming.  

Following to the cycle process of HCD, the original designer is asked to 
summarize and design an animation like pictogram referring to the outcome of several 
local sign languages by the sensory evaluation mentioned above. The newly designed 
pictogram is added to seven local sign languages with American, British, Chinese, 
French, Korean, Japanese, and Spanish. 

3.6   Second Sensory Evaluation with 8 Local Sign Languages   

The next procedure is the same manner as the first experiment of Phase 4. After 
subjects are informed of the sign meaning, this time they are requested to vote with 23 
tokens which of the eight different local sign language expressions including newly 
designed one will be the best coincides with their image. The procedure was the same 
manner as the first step, and the correspondence analysis of Multivariate Analysis 
(MVA) by SPSS is once again performed. The outcome including the newly designed 
pictogram is plotted with other seven local sign languages in order to measure 
whether the newly created pictogram represents of the cluster.  

 
Dimension 2

Dimension 1
 

Fig. 5. A plot chart of “Expensive” with eight sign languages 

The second experiment subjects are 20 engineering department students in their 
20’s including two female students. Almost all except three are different subjects 
from the first experience. After voting by the tokens, all the subjects are again asked 
of their confidence level with Semantic Differential (SD) method. 
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Figure 5 is an example of outcome chart where “Expensive” is plotted. The newly 
designed one is plotted close to Japanese, Korean, Chinese and French sign 
languages. Whereas American, British and Spanish plotted further down. These 
deployments of the plots are simular in seven and eight sign languages experiments. 

3.7   Conclude the Method   

Comparing two outcomes of Phase 4 with seven local sign languages and 6 with eight 
local ones, followings are concluded. 

 

• All seven newly designed animation pictograms are positioned in the centre of the 
related local sign languages cluster. 

• Even though almost of the subjects are different at the first and second experiment, 
the general outcome plot patterns hold similar patterns in space. 

• In oriental sign languages of Japanese, Korean and Chinese tend to be plotted 
closely together.  

4   Conclusion and Discussions 

This paper discusses a method to extract the summarized expression of several local 
sign languages in order to draw pictograms by applying the sensory evaluation with 
MVA. The experiments consist of two steps.  

The first step is to find out a pictogram is a majority common expression upon a 
word among seven local sigh languages. Looking at the first step, this method looks 
valid in practice since Japanese, Korean and Chinese sign languages are similar by 
historical background, and in fact and they are plotted close to each other. The second 
step is to prove the characteristics of the pictogram represent the meaning of the word. 
Almost all of the newly designed pictograms positioned in the centre of the cluster 
then it is representative of the clusters.  

Through the proposed method, the relationship between selected words and local 
sign languages are initially explained by sensory evaluation by the subjects. Under the 
cycle of HCD, the pictogram designer will perform to summarize the expression of 
several local sign languages by this method. The acquisition of user experience is to 
include it as a design guideline for instance of the context of emergency and traveling 
situations.   

The issues are that the quality of the newly designed pictogram depends on the 
designer’s ability to summarize several ones. The newly designed pictograms are still 
biased by sign languages in this research in order to become much easier 
communication tool, and require further improvement to simplify and easily to 
understand for everybody.   

Considering the results of the second experienced phase to prove the outcome 
design, the proposed method is one of the guidelines to create pictograms by referring 
to several sign languages. 
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