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A B S T R A C T   

Rakuchu Rakugai-zu are screen drawings illustrating in and around Kyoto and various versions were created 
from the beginning of 16th century until 17th century. As in the Funaki Version of Rakuchu Rakugai-zu everyday 
lives of over 2000 people in Kyoto are vividly painted, the drawing is a good material to learn their customs in 
early 17th century in Kyoto and thus, could be relevant for entertainment, education, etc. However, if back-
ground information is not provided, it is difficult to understand the details of the drawing. How to document such 
information and how to provide people such information would be crucial for adequate application of such 
precious cultural heritage. To cope with this, we are carrying out a project to develop the interactive Rakuchu 
Rakugai-zu, Funaki Version. Firstly, we digitize the drawing with ultra-high resolution. Secondly, using historical 
books regarding the customs of that era, we identify clothes and behaviors of each person in the drawing and 
linked them to the person in the drawing. Thirdly, we develop the technology to provide such information 
interactively using text. Fourthly, we develop present Funaki Version including various Manga (comic) char-
acters so that we can compare old and present customs of people.   

1. Introduction 

In order to preserve art works and cultural heritage for everyone to 
enjoy and for future generations, digitizing and archiving have been 
often achieved. In particular, with the development of high-definition 
digital technology, it has become possible to give viewers the feeling 
as if they are looking at real things [1]. Also, as new devices such as high- 
definition large displays and projectors have emerged, it is now possible 
to reproduce these contents on a large screen/display. In the past, mu-
seums used to make efforts to let people visit with the primary objective 
of appreciating the real thing. But recently they are actively archiving 
their own content digitally and open them on the Internet. This would 
give people the desire to see the real thing, which is expected to increase 
the number of visitors to museums. 

For example, at the National Museum of Japan, results of high 
definition digitalization of national treasures and important cultural 
properties are made public on the Web with the name of “eNational 
Treasures [2]”. Since printing companies have advanced high-definition 
digital technologies, there are many cases where printing companies 

have partnered with museums to digitize and archive their artworks. For 
example, Toppan Printing, with the name of “Toppan VR,” has been 
showing internal structure of buildings that do not exist anymore or that 
cannot be opened from the viewpoint of security, work protection, etc. 
[3]. Also, the Louvre Museum, in partnership with DNP (Dai Nippon 
Printing), digitizes and archives their artworks and actively open them 
to public [4]. 

When people appreciate cultural heritages and artworks, their un-
derstanding will be deepened if there is a guide that explains these 
heritages and artworks. The conventional method for such guidance is to 
prepare an explanatory document for each artwork. But, as many visi-
tors stop in front of such explanatory document, often it is difficult to 
read it. Another method adopted by many museums is that audio 
explanation of each work is prepared in advance, and the corresponding 
explanation is provided by voice when a viewer comes in front of the 
work [1]. However, if a story progression is drawn such as in the case of 
a drawing scroll, or various contents are drawn in a single drawing such 
as an old city map, the present methods are not efficient enough. 

Rauchu Rakugai-zu (Views in and around Kyoto) [5] treated in this 
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paper draws various famous spots in Kyoto, that was once the capital of 
Japan, and it depicts a very large number of people and buildings. As it is 
impossible to explain each of them in a single explanatory document, it 
is desirable to provide information regarding to each landmark, indi-
vidual structure, and also individual people drawn in the drawing. Then 
viewers can deepen their understanding regarding the customs and so on 
of the era. 

How to document information of a drawing with such complex 
content and how to convey the information to viewers is an important 
research theme. In this paper, we will describe a system that can, by 
interactively providing explanations about a drawing with complex 
content, let viewers understand it well. 

This paper is organized as follows. Chapter 2 explains related papers. 
Chapter 3 explains what the Rakuchu Rakugai-zu and its Funaki Version 
are. Chapter 4 describes in detail the interactive Rakuchu Rakugai-zu 
Funaki Version, that can interactively provide the viewer with its con-
tents, including the concept, the system configuration, and details of 
each part consisting the system. Chapter 5 describes the exhibit of the 
developed system. Finally, the conclusion is given in Chapter 6. 

2. Related works 

There is an opinion that artworks and cultural heritages should 
withstand appreciation well even without explanation. However, for a 
deeper understanding, it is better to know culture and art history behind 
these works. Especially for people from different counties and different 
cultures, it is crucial to give them relevant and enough information 
including culture and history related to the artworks and cultural heri-
tages, as culture and history of a specific country form the core of such 
artworks and cultural heritages. For example, modern abstract drawings 
cannot be easily understood without knowing the history of Western art. 
Therefore, it is more convenient to have relevant explanations and 
guidance for understanding of artworks and cultural heritages. Some of 
the research to realize the understanding and appreciation of artworks 
and cultural heritages easier are as follows. 

2.1. Virtual museum 

In a virtual museum a 2D or 3D model of a museum is developed and 
visitors can appreciate its artworks by freely moving around in the vir-
tual museum. One good example is the virtual Louvre museum in which 
the interior of the Louvre museum is prepared as a panoramic image, 
and a visitor can freely walk around the museum to appreciate each 
artwork [4]. It is well done as a virtual museum, but has the disadvan-
tage that the descriptions of the exhibits are simple and therefore, visi-
tors easily get bored. A lot of research has been conducted on the design 
of virtual museums, such as changing the explanation for each indi-
vidual in order to prevent visitors from getting bored [6,7]. For example, 
[6] describes the Augmented Representation of Cultural Objects (ARCO) 
system which provides museum curators with software and interface 
tools to develop web-based virtual museum exhibitions by integra-
ting augmented reality (AR) and 3D computer graphics. Using the sys-
tem, the virtual museum based on an existing gallery in the Victoria and 
Albert Museum, London, UK was developed. In order to assess the us-
ability of the system, two approaches have been employed: a question-
naire based survey and a Cognitive Walkthrough session. Both 
approaches employed expert evaluators, such as domain experts and 
usability experts. The result of this study shows a fair performance of the 
followed approach, as regards the consumed time, financial and other 
resources, as a great deal of usability problems has been uncovered and 
many aspects of the system have been investigated. 

2.2. Interactive museum 

For virtual museums, even in actual museums, conventionally, ex-
planations have always been fixed, and research has been conducted 

such as changing explanations in accordance with the knowledge of 
visitors and selecting exhibits to be explained according to their pref-
erences [8–13]. One direction is to make a smartphone of a visitor as a 
guide by downloading an application to the smartphone. In these 
studies, it is important how to know the visitor’s preference and degree 
of knowledge. For example, [11] describes a study undertaken to isolate 
characteristics of interactive exhibits that are particularly effective in 
attracting and holding the attention of visitors in a science museum. 
Forty-seven visitors were tracked through two adjacent exhibitions, 
comprising a total of 61 interactive exhibits. Four exhibit characteristics 
were identified and examined: technological novelty, user-centeredness, 
sensory stimulation, and open-endedness. 

In addition, instead of tablets and smartphones, research is being 
conducted to make robots, especially a humanoid robot, act as a guiding 
agent. It is considered effective to use a humanoid robot as a guide, since 
humans are easy to feel familiar with a humanoid robot. However, since 
it is necessary for such robots to perform interaction with humans 
through natural language and gestures, research on such human-robot 
interactions is actively conducted [14–16]. For example, [15] reports 
on a field trial with interactive humanoid robots at a science museum 
where visitors are supposed to study and develop an interest in science. 
In the trial, each visitor wore an RFID tag while looking around the 
museum’s exhibits. Information obtained from the RFID tags was used to 
direct the robots’ interaction with the visitors. The robots autonomously 
interacted with visitors via gestures and utterances resembling the free 
play of children. Moreover, they conducted an experiment in the field 
trial to compare the detailed effects of exhibit-guiding and free-play 
interaction under three operating conditions. This revealed that the 
combination of the free-play interaction and exhibit-guiding positively 
affected visitors’ experiences at the science museum. 

3. Rakuchu Rakugai-zu and its Funaki Version 

3.1. Rakuchu Rakugai-zu 

Kyoto was the capital of Japan during the Heian period (794–1185), 
and after the transfer of political power from the emperor to the samurai, 
it continued to be the cultural center as the emperor lived there until the 
end of the Edo period, and even now it is still the center of Japanese 
culture [17]. The Rakuchu Rakugai-zu [5] is a drawing depicting the 
scenery and customs of the city (Rakuchu) and the suburbs (Rakugai) of 
Kyoto, which cultural, historical, and academic values have been highly 
valued. They were produced from the early 16th century, when groups 
of warriors from all over Japan fought for supremacy, to the Edo period, 
when the political control by the Tokugawa Shogunate was established. 
Among the existing ones, 30 to 40 works are well preserved. Two of 
them have been designated as national treasures and five of them 
designated as important cultural properties. Fig. 1 shows Rakuchu 
Rakugai-zu Funaki Version, which is preserved as two sets (left wing and 
right wing) of Byobu (folding screen) [18]. Fig. 2 shows how it looks like 
when exhibited in the form of Byobu. 

The era in which the Funaki Version was drawn was a politically 
unstable one in Japan. However, as mentioned above, Kyoto has been 
the center of Japanese culture for a long time and people in Kyoto used 
to enjoy their stable lives. Also, Kyoto have attracted many tourists from 
all over Japan. Especially, the desire to visit Kyoto was high among 
people living in rural areas. Therefore, Rakuchu Rakugai-zu made peo-
ple aware of the center of Japanese culture and also served as a tourist 
guide. 

In every Rakuchu Rakugai-zu a huge number of people are drawn 
and their personality, occupation, clothing, hairstyle, etc. are important 
research subjects. It is general that the Rakuchu Rakugai-zu is drawn as 
the two folding screens; east side of Kyoto on the right wing, and west 
side of Kyoto on the left as a bird’s-eye view. In the early Rakuchu 
Rakugai-zu the landscape of the Sengoku-jidai (Warring States period) 
[19] is drawn. In the right half the down town of Kyoto including the 
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Kamo River, the Gion Shrine, and Higashiyama areas are drawn. The left 
half includes famous places such as the samurai residences, the Funao-
kayama Hill, the Kitano Tenmangu Shrine, etc. In the Edo era, many 
Rakuchu Rakugai-zu drew the Kouho-ji Temple, that was famous by its 
big Buddha stature, on the right wing and the Nijo Castle on the left 
wing. 

3.2. Rakuchu Rakugai-zu Funaki Version 

Rakuchu Rakugai-zu Funaki Version (hereafter the Funaki Version) 
is one of many Rakuchu Rakugai-zu. More than 2000 people are drawn 
in it in extremely detailed and dynamic way, which appeals us the daily 
lives and manners of the people in Kyoto at the time when it was drawn. 

It is said that the Funaki Version was drawn by a painter Iwasa 
Matabei, and the time of drawing is around 1614. It was just the time 
when political power in Japan was being transferred from the Toyotomi 
administration established by Toyotomi Hideyoshi [19], who achieved 
national reunification, to the Tokugawa government established by 
Tokugawa Ieyasu [19]. As Toyotomi family will be destroyed in the two 
battles called the “1614 and 1615 Osaka Battles,” what is depicted in the 
Funaki Version is the scenery of Kyoto just before the battle. On the left 
side of the left wing drawing is Nijo Castle, which shows off the au-
thority of the Tokugawa Shogunate (Fig. 3). At the same time, however, 
as opposed to it, the Hokoji Temple and Hokoji Buddha built by the 
Toyotomi family boasts the dignity at the right end of the right wing 
(Fig. 3). It shows that the power of the family was still great. 

Under such historical background, a group of samurai warriors who 
hurry up on their horses and a scene of tension with several Ronin 
(samurai without a lord) fighting with a sword or a spear is also depicted 
(Fig. 4). However, despite of such a political situation, it looks that 
everyday life of people in Kyoto is normal and usual. And the city is filled 
with the energy of such people (Fig. 5). 

Iwasa Matabei is an excellent painter for drawing people’s lively 
expressions and movements. While viewers watch the drawing from a 

(a) Left wing

(b) Right wing

Fig. 1. Rakuchu Rakugai-zu Funaki Version.  

Fig. 2. Rakuchu Rakugai-zu Funaki Version exhibited in a form of Byobu.  
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distant position, it is difficult to notice this, but when they approach the 
drawing, the lively expressions and actions of people in the drawing 
become distinctive. By looking at the details of the Funaki Version, 

viewers would be interested in the lifestyles and customs of the people of 
Kyoto in the early 17th century. Fig. 5 shows several examples of 
enlarged views of persons drawn in the Funaki Version. 

4. Interactive Rakuchu Rakugai-zu 

4.1. Concept 

In the Funaki Version, the clothes, actions and expressions of over 
2000 people are drawn in detail and they are very intriguing. Viewers 
would have questions as to what kind of occupation and status they are, 
what kind of clothes they are wearing, and what they are doing now. By 
knowing these things, viewers can know the lives of people at that time, 
and they can know what the daily lives of these people were during the 
unstable political situation at that time. Furthermore, from the stand-
point of studying society and customs at that time, it is required that the 
system can answer questions such as what kind of occupation people are 
engaged in and what is the proportion of each occupation. 

Since the knowledge that viewers who want to know such informa-
tion is different from person to person, it is necessary for the system to be 
able to interactively give such information. Based on this consideration, 
we are developing an interactive system of the Funaki Version. After 
completion, we aim to open the platform on the Internet so that various 
people can search for information and freely exchange information, and 
so on. 

4.2. Digital Funaki Version 

In order to develop an interactive Funaki Version, firstly it is 
necessary to digitize and archive the original Funaki Version. The 
original Funaki Version is currently stored at the Tokyo National 
Museum [20]. Toppan Printing Co., Ltd., to which several of the authors 
belong, cooperates with the Tokyo National Museum and has converted 
the Funaki Version into high-definition digital data with 2.21 billion 
pixels. For the shooting of the folding screen a high-end digital single- 
lens reflex camera with 6000x4000 pixel was used. Each of the left 

Fig. 3. Nijo Castle and Hokoji Temple; Symbols of two big political powers of the era.  

Fig. 4. Zoom-up view of the Rakuchu Rakugai-zu Funaki Version showing 
unstability of the era. 

N. Tosa et al.                                                                                                                                                                                                                                    



Entertainment Computing 37 (2021) 100400

5

wing and right wing of the Rakuchu Rakukgai-zu consists of six panels. 
Each panel was virtually divided into 18 parts and each part was shot 
using the camera resulting 216 (2x6x18) cuts of images. 

The system has the function of moving the viewpoint to any position 
by a mouth or a finger, and zooming-in with an arbitrary size. Although 
the size of each person drawn in the original drawing is at most a few 
centimeters, when viewers zoom it up about 100 times and watch it on a 
big screen of several hundred inches, they can watch very detailed view 
of people in the drawing including their face expressions, closes, action, 
etc. as shown in Fig. 5. 

4.3. Database 

The aim of this interactive system is to realize the function to answer 
viewers’ various questions regarding persons and places/objects/events 
drawn in the Funaki Version. For that purpose, we have designed and 
developed the architecture of the database as follows. 

4.3.1. Database structure 
The segmentation of the drawing and the annotation to each person 

or place/object/event were carried out as the following. Firstly, the 

Fig. 5. Zoom-up view of the Rakuchu Rakugai-zu Funaki Version showing everyday lives of people.  

Table 1 
Example of the database.  

Person 
number 

Tile 
number 

Place Gender Occupation Clothing Hat Hairstyle Mustache/ 
Beard 

Belongings Actions Comments 

1 U3-1-1 Kiyomizu 
Temple 

Male Singer Men’s casual 
Kimono 

None Men’s casual 
hair style 

None Biwa 
(Japanese 
guitar) 

Playing a guitar 
and singing  

2 U3-1-1 Kiyomizu 
Temple 

Male Samurai Men’s 
Kimono 

Straw 
hat 

Invisible None None Standing and 
waching  

3 U3-1-1 Kiyomizu 
Temple 

Male Monk Clerical 
dress 

None Bold None None Sitting and 
sightseeing  

4 U3-1-1 Kiyomizu 
Temple 

Female Unknown Woman’s 
Kimono 

None Binded at 
the back 

None None Standing and 
talking  

5 U3-1-4 Gion 
Temple 

Male Samurai Kimono and 
hakama 

None Samurai 
style 

Mustache Sword Walking  

6 U3-1-4 Gion 
Temple 

Male Samurai Kimono and 
hakama 

Straw 
hat 

Samurai 
style 

None Sword and fan Talking while 
walking  

7 U3-1-4 Gion 
Temple 

Female Unknown Woman’s 
Kimono 

None Natural style None Bottle of sake Sittng and 
drinking  

8 U3-1-6 Tokuhara 
Temple 

Female Shop staff Woman’s 
Kimono 

None Natural style None Mortar Sitting and 
cooking  

9 U3-1-6 Tokuhara 
Temple 

Female Shop staff Woman’s 
Kimono 

None  None None Sitting and 
watching   

… … … … … … … … … …  

Hakama: Japanese style trouser used by Samurai 
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drawing is divided into sets of appropriate square tiles and systematic 
2D address was given to each of the tiles (see Table 1). Then each of the 
places/objects/events such as the Shijo Bridge, the Shijo Street, the Gion 
Festival, etc. was annotated to one or multiple tiles. For the annotation 
regarding person, each person is annotated to the coordinate of the 
center of the person. This annotation was carried out by the same per-
sons as those who entered information for each person or place/object/ 
event. 

4.3.2. Contents of the database regarding place/object/event 
Regarding each of places and objects such information as shrine/ 

temple/house, vehicle, goods, their meanings, etc. was prepared and 
given. For event name, such information as content of event, season, etc. 
were given. Such information was collected for almost 500 places/ob-
jects/events drawn in the Funaki Version. 

4.3.3. Contents of the database regarding person 
For each person in the drawing, viewers would be interested in such 

information as the kind of occupation or position of the person, what the 
person is wearing, and what he/she is doing. For that purpose, we 
prepared data of the following structure for each person. 

Tile number, location, gender, occupation, clothing, hat, hairstyle, 
mustache/beard, belongings, actions, and comments. 

Such information was collected and given to each of more than 2000 
persons drawn in the Funaki Version. Table 1 shows a part of the 
database regarding person. Also Fig. 6 shows the relationship between 
such information and actual persons in the drawing for the first two 
persons in Table 1. 

4.3.4. How to get and input information 
It is a difficult task to correctly identify information regarding each 

place/object/event as well as each person and this requires experts of 
Japanese history. We have asked several Kyoto University professors/ 
researchers who are experts of Japanese history to do this. They iden-
tified such information based on their expertise. When it is difficult for 
them to do this, they identified such information by referring to various 
history books stored in the Kyoto University Library. 

At the same time, it is a time consuming work to get various infor-
mation shown in Table 1 for more than 2000 persons as well as 500 
places/objects/events drawn in the Funaki Version. For data input work 
we have developed a special interface for data input. Fig. 7 shows the 
interface. Each person in the drawing as well as each of the important 
places/objects/events are illustrated by pink (person) or red (place/ 

object/event) circle on the drawing. If a person clicks one of the circles, 
the input window shown on the right side of the screen appears. The 
interface was designed so that the input work could be reduced as much 
as possible. But still input of more than 2000 persons as well as 500 
places/objects/events are time consuming work and therefore, has not 
ever been achieved. We have achieved this as follows. For the actual 
input of the necessary information two graduate students studying 
Japanese history were dedicated to carry out this work; one for the in-
formation regarding person and another for the information regarding 
place/object/event. The reason for this was to avoid the inconsistency 
that would happen in the case that multiple persons carry out the in-
formation input either for person or place/object/event. At the same 
time the several experts of Japanese history described above supervised 
the students throughout the whole process. The actual duration required 
for the information input was six months for person and one month for 
place/object/event. 

Also, as Kyoto is a city with long history. various legends have been 
told from residents to residents. We have carried out several interviews 
with persons whose families live long time in Kyoto and obtained 
various old stories about Kyoto. These old stories were stored in the 
database and linked to each place/object/event as well as person in the 
drawing. During interaction with viewers, when necessary, such infor-
mation is given to the viewers. 

4.4. Dialogue function 

The above database structure makes it possible for the system to do 
the following dialogue-based interaction.  

(1) By indicating a person or a place/object/event in the drawing 
shown on a smartphone, tablet PC, etc. viewers can know what it 
is, what it is doing, whether there are other similar persons or 
places/objects/events, and so on. Table 2 shows how to interact 
with the system in this way. 

(2) If a viewer asks a question by text, the system searches and dis-
plays corresponding object with a zoom-in view. (So far, the 
system accepts only text input, but speech input will become 
possible soon.) Table 3 shows how to interact with the system in 
this way.  

(3) By combining (1) and (2), viewers can continue dialogue with the 
system. 

Fig. 6. Relationship between database (Table 1) and actual persons in the drawing.  
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4.5. Dialogue system and its processing 

In order to achieve the interaction described in 4.4, a dialogue sys-
tem shown in Fig. 8 was developed. The processing of the system is 
described below. 

4.5.1. Basic methodology 
The basic methodology for the dialogue function is to analyze input 

text, to associate it to one or multiple answer templates that have been 
prepared beforehand, to fill a blank in the answer template by referring 
to the database, and then to output the answer. For the association be-
tween the input and answer, machine learning technology was used. 
Huge number of input text were prepared as training data and the neural 
network training was carried out using huge number of extracted 
keyword sets and answer templates that were classified into several 
categories. 

4.5.2. Answer categories 
Below three categories are prepared. 
Category 1: Category for the question regarding to the folding scroll 

itself. 
For the question such as the artist who painted it, the time when it 

was created, the place where it was painted, and the details of the 
digitization, the input text is associated with one of the answers and the 
associated answer is output directly. 

Fig. 7. Interface for data input regarding persons.  

Table 2 
How to interact with the system (Pointing).  

Interaction How it is achieved 

Pointing of a 
position 

Pin pointing and area pointing are possible 

Information output If the indicated object has information, an appropriate natural 
language based answer is composed and is displayed on a pop- 
up window 

Search for similar 
items 

If a viewer pushes “similar item” button, the system searches 
other ones with the same descriptions and display their 
images  

Table 3 
How to interact with the system (Text input).  

Type of question Example 

Question on place: Gosho (Imperial House), 
Gojo Bridge, Shijo Street, etc. 

“I want to visit the Imperial 
House.” 

Question on action: festival, prayer, rice 
planting, fight, etc. 

“Could you show me the Gion 
Festival?” 

Question on types of goods: cattle, bells, 
swords, etc. 

“Give me some explanation about 
this sword.” 

Combination of these questions “Where is vehicle being drawn at 
the Gion Festival?”  

Fig. 8. Block diagram of the dialogue system.  
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Category 2: Category for the meta question regarding elements in the 
folding scroll. 

For example, for the question “Where is xx? (Example: Where is Nijo- 
jo castle?)” the answer “xx is at yy” is associated and the place or po-
sition yy is obtained. For the question “How many xx are there? 
(Example: How many foreigners are there?)” the answer “the number of 
xx is yy” is associated and the number yy is obtained from the database. 

Category 3: Category for the question regarding each element in the 
folding scroll. 

For example, for the question “What is this person wearing?” the 
input is associated to the answer “This person is wearing xx.” 

4.5.3. Question input 
Question is given by a viewer to the system by text. So far only 

Japanese texts are accepted and English text input capability is now 
being developed. Also, speech input function will be added soon. If a 
specific object is pointed together with text input, the question is 
considered as that it is about the object. 

4.5.4. Question analysis 
Firstly, syntactic analysis is carried out for the input text and several 

key words are extracted. A set of the extracted key words is entered into 
the neural network that was trained using huge amount of training key 
word sets. 

4.5.5. Information search 
As the output of the neural network the associated specific category 

and answer is obtained. And the blank in the answer is searched and 
retrieved using the database. For example, if the associated answer is 
“This person is wearing xx,” xx is retrieved using the “person number” 
and “clothing” information in the database shown in Table 1. 

4.5.6. Generation of answers 
The information obtained through the information search is used to 

fill the blank in the associated answer. For example, for the answer “The 
person is wearing xx” and the retrieved information “men’s Kimono” the 
filled answer “The person is wearing men’s Kimono” is generated. For 
questions regarding a person’s action, the conjugation of the obtained 
information is revised relevantly. For example, for the input “What is 
this person doing?” “This person is xx” is associated and xx is obtained as 
“dance” from the database. Then the generated answer should be “This 
person is dancing.” 

4.5.7. Ordering of answers 
The answer obtained as the output of the neural network with the 

highest probability is selected. For the question asking multiple items 

such as “How many samurais and farmers are there?” key word set (how 
many, samurai, farmer) is entered into the neural network and two 
answers “The number of samurai is xx” and “The number of farmer is yy” 
are obtained with similar probability. In this case these answers are 
combined and the answer “The number of samurai is xx and the number 
of farmer is yy“ is generated and output. 

4.5.8. Answer display 
The obtained answer is displayed on a pop-up window, Fig. 9 shows 

examples of how the system responds to inquiries by viewers. 

4.6. Present Funaki Version 

When viewers look at the Funaki Version, they would be interested in 
the fact that the everyday lives of people are vividly depicted in almost 
every part of the drawing, and they would also be interested in what 
these places look now. When we exhibited the system, which will be 
described in Chapter 5, we received many questions and comments such 
as “What does this place in the Funaki Version look now?“ or “It would 
be great if I could compare the time of the Funaki Version and present.” 
In order to respond to such desires, we decided to develop a present 
version of the Funaki Version. 

Firstly, among various places drawn in the original Funaki Version, 
we have identified several places where viewers would be particularly 
interested in, such as the Shijo Street, the Gosho (Emperor House), etc. 
In addition, we have decided to draw several representative events, 
which could survive long history and remain until today, such as the 
Gion Festival, to compare them with those drawn in the Funaki Version. 
Furthermore, in order to compare the appearance/dress of people of 
those days depicted in the Funaki Version with those of the present 
people, we also have decided to draw present people. Because persons in 
the Funaki Version are drawn in a deformed way regarding to their 
expressions/actions, which actually attracts our interest, it is better to 
draw a cartoon-based character rather than to draw a present person as a 
realistic person. Based on this consideration, we have asked students of 
Manga (comic) Department of Kyoto Seika University to create such 
characters. 

Fig. 10 shows characters, vehicles, events of the present version 
superimposed on the original Funaki Version. In Fig. 10 (a), to illustrate 
the difference between the Funaki Version’s era and the present, Shin-
kansen (Japanese bullet train) and the Gojo Street, where many cars 
come and go, are overlapped on the Funaki Version. This shows how the 
sceneries are different between the time of the Funaki Version and 
present. At the same time, many historical events have been preserved in 
Kyoto. One good example is the Gion festival that started almost 1200 
years ago and still is held every year in its original form. Another one is 

Fig. 9. Examples of system responses to inquiries by viewers.  
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the Zidai festival that started about 120 years ago and it consists of 
several parades, each of which shows a typical custom of a specific era in 
the long time history of Kyoto. In Fig. 10 (b), a parade of Zidai festival is 
overlapped on the Funaki Version. Viewers would understand how the 
present day parade well matches the scene drawn in the Funaki Version 
(see Fig. 11). 

The followings were recognized through the development of the 
present Funaki Version. 

(1) Modern buildings are too large compared to the houses/buildings 
at the time of the Funaki Version and therefore, they would not match 
when superimposed on the original version. Therefore, it is better to 
limit the drawing of modern buildings only to such characteristic 
buildings as the Kyoto Tower. Also, it is not relevant to strictly consider 
the size ratio. 

(2) It is better to use modern characters not only simply but also more 
aggressively when putting them in the original Funaki Version. There 
are several ways to realize this. For example, it is relevant to draw as if 
modern characters are participating in events such as Hanami (cherry 
blossom viewing) and the Gion Festival in the original Funaki Version. 
Another idea is that a viewer manipulates the modern character by itself 
in the original Funaki Version and let it speak to persons of the original 

version. (In other words, modern characters would play the role of 
“player characters” in a game). We plan to decide an appropriate way 
while exhibiting the system and listening to viewers’ comments. 

5. Exhibition 

The first prototype of the above system was completed and it is 
currently under the development of the second prototype. At the same 
time, it is important to obtain various opinions from viewers by exhib-
iting the system even at the development stage, and to feedback the 
obtained opinions for future system development. As a part of this effort, 
we exhibited the system at an international conference called the Art 
Science International Symposium held at Kyoto University in March 
2019 [21], and the system was well appreciated by researchers and the 
general public. Fig. 5 shows the scenes of the exhibition. 

Fig. 5 (a) shows a scene of exhibiting a full size high-definition copy 
of the original Rakuchu Rakugai-zu. Many people enjoyed the appreci-
ation of the original version with ultra-high definition. Fig. 5 (b) is a 
scene in which the interactive system is displayed. A tablet PC was 
provided for a viewer, which has the function of allowing the viewer to 
freely move to an arbitrary place on the map and zoom-in or out. Also, 

Fig. 10. Present Funaki Version overlapped on the original version.  

Fig. 11. Exhibition of the original and interactive Rakuchu Rakugai-zu.  
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when a specific person in the drawing is tapped, information on the 
person is displayed in a pop-up window. Furthermore, by displaying the 
screen of the tablet PC on a large screen using a projector, how the 
interaction is going on could be appreciated by other people. We 
received various opinions from the viewers, and now are analyzing them 
for the future development. 

Also, we understood that VR type exhibition using a large display 
would give the immersive impression of actually entering into the world 
of the Funaki Version to the viewers. We have exhibited the same system 
using 300 in. LED display at an exhibition of ICOM 2020 (International 
Council of Museums) held at Kyoto International Conference Center in 
September 2019 [22]. Fig. 12 shows several scenes of the exhibition, 
which attracted more than 2000 visitors. We have received positive 
responses regarding our system from many visitors, who are mainly 
curators and managers of museums. Some of their comments are listed in 
Table 4. 

6. Conclusion 

In the 16th and 17th centuries in Japan, various Rakuchu Rakugai-zu 
(Views in and around Kyoto) were created as drawings depicting the city 
and the surrounding areas of Kyoto. Among them the Funaki Version is 
well-known, as it draws more than 2000 persons, each of whom is drawn 
vividly. We are developing the interactive Rakuchu Rakugai-zu Funaki 
Version, with the purpose of providing viewers better understanding of 
the original Funaki Version by interactively providing information on 
persons, buildings, famous places, and so on. 

In this paper, we first explained what the Rakuchu Rakugai-zu is and 
described the features of the well-known Rakuchu Rakugai-zu Funaki 
Version. Then, we described the details of the interactive Funaki 
Version, focusing its database, dialogue function, and its present version 

to be overlapped on the original one. We also described our experience 
of exhibiting the system and how it attracted the interest of many 
people. 

This system is now being improved based on the viewers’ comments 
and opinions obtained at the exhibition. At the stage of completion, we 
aim it to be open on the Internet and also aim it to become an online 
intellectual space where many people can gather and exchange opin-
ions. So far only text information can be added to the system and in the 
future we plan that image and video information could be added to the 
system. At the same time, however, as is shown in the above Table 4, 
there is some concern that if the system will be fully open through the 
Internet to general public the reliability of the information stored in the 
system might decrease. Therefore, we are discussing now to what extent 
the system should be open to the general public. The below description 
is added at the end of the conclusion. 

Fig. 12. Exhibition of the Interactive Funaki Version Using Large LED Display.  

Table 4 
Representative comments by the visitors.  

Comments by the visitors 

The fact that anyone can input their knowledge and opinion to the system is 
interesting. As the result, new and valuable information would be accumulated in 
the system 

For those who are related to museums that have similar traditional visual documents, 
this system gives a good idea of how to appeal their collections to general public 

In addition to the information already included in the system there should be lots of 
remaining documents that have some relationship with the Rakuchu Rakugai-zu. It 
would be interesting if such information would be added and accumulated in the 
system 

Many visitors referred the possibility of applying this system to education, and 
suggested the possibility of placing it in libraries and museums 

On the other hand, several people expressed their concern that, if the system is open 
through the Internet and could accept opinions and knowledge by anyone, the 
reliability of the information stored in the system might decrease  
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