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Abstract. In this research, we aim to develop a system to support communica-
tion during meal times. It is reported that the communication skills of young 
people have declined because of decrease of opportunity to speak face to face. 
We focus on the meal that is essential for everyday life as a place for face-to-
face communication. The proposed system uses tabletop interface as a dining 
table to provide intuitive control without additional burden. Users can decorate 
the table and dishes with several digital items by only touching the surface of 
the table. Furthermore the system displays various visual events randomly on 
the table according to the condition of the items. By using visual effects, we 
realize the support to provide improving communication and enhancing the en-
joyment of the meal. From the result of experiment, it was cleared that users 
could take a cue of conversation through use of the system. 

1 Introduction 

We propose a system that people can enjoy communication during their meal using 
table top interface. The research for approximately 400 college and high school  
students by the Ministry of Health, Labor and Welfare[1] reported the decline in 
communication skills of Japanese young people. One-third of the target of the re-
search felt that the ability to communicate was insufficient. As the main cause, the 
report pointed out the spread of mobile phones and the advancement of information 
networks. 

In face-to-face communication such as daily conversations, people convey linguis-
tic information with non-verbal information including gestures and facial expressions. 
On the other hand, the only verbal information is exchanged in communication via 
networking tools. It is not necessary to meet other people and it will reduce the oppor-
tunity to express and to construe the nonverbal expressions. This situation is one of 
factor of decline in communication skills. Therefore the support of face-to-face com-
munication is a very important issue. In order to support making an opportunity of 
face-to-face communication and activating the communication, we focused on the 
meal that everyone always do in daily life. 

We adopt a table top interface as a dining table to support communication during 
meal times. The table can provide intuitive control so users can use the system easily 
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while eating. The existing researches[2][3] provide the fun of mealtime communica-
tion by sharing photographs or decoration items using cameras and a projector. How-
ever, it is limited to operate the table because the user’s head or his/her hand blocks 
the camera’s view and only one person controls the table at a time. We realize an 
interactive table which many users can control freely and easily at a time so that the 
users enjoy their meal times by viewing visual effects. E-Table[4] is an interactive 
ordering system that diners can order food and drinks directly from a menu projected 
on to their table in their hands in a restaurant and bar. Diners also can search and 
browse information of the dishes or the local neighborhood of the restaurant until a 
wait staff serves, and call a taxi during their meal times using this table. Whereas  
E-table focuses on rationalization in business and fun to pass the time until dishes are 
served, our system support to make opportunity to speak face to face among diners by 
displaying visual effects including accidental visual events on the table.  

This paper is organized as follows: in section 2, we will describe the related servic-
es on support of mealtime communication and interactive systems for dinners using 
table top interface. In section 3, we explain our system that supports to initiate the 
conversation starter and enhancing the enjoyment of meal time communication. A 
validation test of our system will be given in section 4. Finally, we discuss conclu-
sions and a future work in section 5. 

2 Related Research on a Support System of Meal Time 
Communication 

There have been a number of communication support systems at mealtimes using a 
camera, a projector, a meal plate and a table. We discuss an effective approach to 
support meal time communication aiming to make an opportunity to speak face to 
face in this section.  

pHotOluck[2] is a mealtime communication support system that consists of dishes, 
a projector and a camera. The projector mounted to the ceiling displays photographs 
that users have taken previously, on a meal plate on a dining table. The camera recog-
nizes three markers on the plate and estimates the position to project an image even if 
users change the plate’s position and its direction. However, this system has a prob-
lem with operability because users cannot act in such a way as to cover the markers 
on the plate form the camera by their hands or heads. Furthermore, people hold 
chopsticks, a knife, a fork and a spoon in their hands during meal time so it is neces-
sary to achieve more intuitive interface that users don’t have to pay mind to operate.  

Mori et al. has proposed an augmented reality system in order to make meal time 
fun[3]. This system takes a movie of a dish on a dining table with a video camera. The 
system analyzes its colors and calculates colors to make the dishes look more deli-
cious based on the analysis. The result is projected onto the dish as a decoration of its 
rim. In addition, the image that a cock designs with illustrations and messages to de-
corate the dining table, the meal plate and the dish in the kitchen is also projected. 
The cock can change the contents which the projector shows according to remaining  
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amount of the dish. This research concluded that the visual effects improved palatabil-
ity and pleasure during meal time. On the other hand, the eater itself cannot change 
the rim decorations and the illustrations. Furthermore it is limited that the meal plate 
the image is projected on is only one. Therefore this system is unsuitable for the situa-
tion that several persons sit around the dinner table and communicate face to face.  

Compurants Ltd. has released an interactive ordering system ‘E-table’ with a table 
top interface[4][5]. Dinners can order foods and drinks directly touching the surface 
of the table where an illustrated food and drinks menu is displayed on. Dinners also 
can set their table ambience and watch information on the ordered dishes or the local 
neighborhood of the restaurant until the ordered dishes are served. Anyone can oper-
ate the system intuitively by adopting table top interface. As just described, E-table 
helps dinners and the restaurant staffs in the point of rationalization in business and 
service. On the other hands, this system doesn’t play a role strongly in supporting 
face-to-face communication rather E-table decreases the opportunity for conversation 
among diners and staffs because the dinners can enjoy the meal time on his/her own. 

Based on the researches and services on support of meal time communication, we 
aim to develop an interactive system that makes users enjoy a meal time and commu-
nication. For support face-to-face communication during meal time, we employ table 
top interface and several visual effects so that several users can operate at the same 
time and the system trigger a conversation between them.  

3 System 

3.1 Goal 

Our goal is development of communication support system that users can operate 
easily and intuitively while they eat. The system also provides opportunities of con-
versations and makes users enjoy the mealtimes. In order to achieve this goal, we 
design the system as follows. First we adopt a table top interface as a meal table to 
reduce user’s burden in term of use during a meal. Secondly, the system projects vari-
ous kinds of visual effects on the table including in digital decorations with motions, a 
background image and a topic presenting character. Users can move freely the digital 
decoration items within the table even if on the dishes. Finally, several kinds of spe-
cial events occur randomly based on the state of the digital decoration items displayed 
on the table so that the event livens up the table and it gives an opportunity of conver-
sation among users.  

3.2 System Structure 

In this system, we use Diamond Touch Table (hereinafter referred to as ‘DTT’) as a 
table top interface[6]. DTT can identify up to four persons at a time. In addition, cam-
eras and markers are not required for recognition of users’ action on the table. Fig.1 
shows the overview of our system. An image from the projector is displayed on the 
screen that is the surface of DTT. Users treat DTT as a dining table and sit around 
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DTT as shown Fig.2 and Fig.3. Employing DTT which provides intuitive controls  
reduces users’ burdens and makes it possible to project many types of visual effects 
on the dishes and the table. 
 

 

Fig. 1. Overview of proposed system 

 

    Fig. 2. Dishes and DTT as a meal table    Fig. 3. The table and users during meal times 

3.3 Contents of Visual Effects 

Fig.4 illustrates the image on the table. Users can manipulate the DTT by touching the 
surface of this table. The four white circles in Fig.4 mean the positions of meal plates. 
This system is considered to be used by up to four persons at same time so the buttons 
for operations are placed in each four corner of the table. Users can press the buttons 
only in front of themselves. This system provides several types of operations.  
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Fig. 4. An example of a projection image      Fig. 5. Decorations with flower items 

 

Fig. 6. Change of a background image and projection of an image on a dish directly 

Decoration Function 
Users can decorate the table and dishes with flowers and circles. After touching the 
corresponding button and any position on the table, then a flower item is displayed. 
Any users can move the items freely by drag on the table. The color of these items is 
fixed depending on the seat. When a user wants to use the other color item, the user 
asks for the other users to produce the item and to move it. An example of a decorated 
dish with various color flowers and circles are shown Fig.5. 

Background Image 
Users can select the background image of the table from black to 10 different patterns 
as if they change the table cloth. We aim that the users will communicate when they 
want to change the background, and that the background image enhances the mood of 
their meal. The sunset image is used as a background image in the left image of Fig.6. 
As shown in the right image of Fig.6, the image is directly projected on the dish. Us-
ers can switch the display if the background image has an overlap with the dish.  

These operations are performed by only touching the surface of the table so users 
can control even if with non-dominant hand.  
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Topic Presenting Character  
The white cube object displayed in the center of Fig.4 is a character that provides 
topics of conversation. The character shows today’s news and trivia in its balloon and 
it has 25 patterns of the message. The character constantly moves and rotates within 
the table as all users can read the message.   

Visual Event Based on Items  
Various events may occur at random according to the condition such as the item 
number of each color circles and flowers that are displayed on the screen. The visual 
event has three types. The first one is the event that special items are displayed. An 
example of this event is shown in Fig.7. Four big flowers are blossoming at the center 
of dishes in the left lower image of Fig.7.Users can move these items as with the other 
normal items.  

 

Fig. 7. Examples of visual events 

 

Fig. 8. Projections of visual events on a dish and the table 
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The second type of the visual event is that some decorations with motions are dis-
played around the rim of the dishes. There are 27 kinds of patterns in this event. The 
right lower image of the Fig.7 is an example of this visual event. The result of the 
projection on a dish is shown in Fig.8. Some big hearts are projected in blinking and 
rotating around the rim of the dish.  

The third type of the visual event is shower of blossoms or snow crystals. This ef-
fect covers the whole table top and it has four patterns. The top image of Fig.7 shows 
the shower of snow crystals on the table. The example image of projection of this 
event is the right image in Fig.8. The all sizes snow crystals are displayed on the table 
and the dishes.  

By using these visual effects and decorations, we realize the support to provide  
opportunities of communication and enhancing the enjoyment of the meal.  

4 Experimental Result 

We performed an evaluation experiment using proposed system to investigate how 
our system effects on communication during meal times. The experimental subjects 
were 24 persons in their twenties divided into six groups. The three groups are con-
sisted of people who had met for the first time. We instructed each subjects to sit at 
the table and to eat spaghetti and fruits. The meal time is 30 minutes. The subjects 
could talk freely during their meal. The conversation topic was not limited. We rec-
orded the scene of the meal by a camera. 

The result of a questionnaire on uses of the system is described in Table 1. The 
numbers of the Table 1 means the number of subjects who answered the each degree. 
The number 1 means strongly disagree and the number 5 means strongly agree. By 
comparing the result of item (i) and item (ii), we obtain higher value in proposed  
system than the usual meal. According to (iii), it is cleared that most subjects more 
enjoyed their meal using our system than usual meal even contains first meeting per-
sons. The five subjects who answered “I don’t have any idea” or “It is troublesome” 
for the question “What do you think for your daily meal? Do you enjoy it?” selected 
the number 5 on the questionnaire item (i).  

Table 1. Questionnaire result on use of the system 

Questionnaire item 1 2 3 4 5 
(i) You enjoyed your meal using the system. 0 0 0 7 17 
(ii) You enjoy your usual meal with your friends. 0 0 1 10 13 
(iii) This meal was more enjoyable than usual meal 0 0 0 12 11 

Table 2. Questionnaire result on the support of communication 

Questionnaire item 1 2 3 
(iv) This system provided conversation material. 1 9 14 
(v) You enjoyed this meal with first meeting persons. 1 6 5 
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Table 3. Analysis result of video data 

  With friends With strangers 
Group A B C D E F 

During 
eating 

Time (minute) 16 10 28 28 23 18 
Time without speaking 
 (second) 

47 8 5 59 20 13 

Number of conversation 
 triggered by the system 

4 8 18 22 23 16 

Number of operation of  
the table 

73 48 121 252 128 63 

After 
eating 

Time (minute) 14 20 2 2 7 12 
Time without speaking 
 (second) 

32 0 0 0 0 5 

Number of conversation 
 triggered by the system 

6 23 0 0 10 12 

Number of operation of  
the table 

39 174 8 18 81 77 

 
Table 2 is the result of the questionnaire on the communication support. The num-

ber 1 means ‘not at all’, the number 2 corresponds to ‘sometimes’ and the number 3 
means ‘many times’. As shown in Table 2, 23 subjects answered that they could get 
the conversation material more or less. In addition, 92% of the subjects whose group 
consisted of first meetings answered that the meal became enjoyable by using this 
system as shown in Table 2 (v).  

Table 3 shows the analysis result of video data. The group A, B and C consists of 
friends and the group D, E and F consists of first meeting persons. The 86% of sub-
jects who answered they felt gap in a conversation during the mealtimes could resolve 
the situation by using this system. Totally the time without speaking after eating is 
shortens the time during eating in all groups. On the other hand, the first meeting 
groups tended to operate the table more frequently after eating. Group C took time to 
eat their meals as much as Group D did, however the time without speaking and the 
number of operating the table totally differed. By comparing group C and group D, 
the members of the first meeting groups often touched the table and tended to devote 
themselves actions meanwhile declining speaking time. They also answered that this 
system made the opportunity to speak by providing the topic materials such as ex-
changing flower items and displaying random events. So we can confirm this system 
support the conversation among the subjects.  

An important thing to note, by analysis of video images taken in several groups, it 
revealed that users often moved flower items and decorated dishes of their partners 
with conversations. Especially, the person who finished his/her meal decorated the 
plate of a user who still ate. They had conversation about the action and the result of 
the decoration. 
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5 Conclusions 

In this article, we proposed a support system for communication at mealtimes aiming 
to support the activation of face-to-face conversation. We applied DTT as a table for 
meals and designed the system to provide an enjoyment of meals. From the experi-
ment, it was cleared that users could take a cue of conversation through user of the 
system and responses from the system even contains first meeting.  
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