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Production of Woodblocks for Multi-Color Printing of a Self-Portrait Using
3D Printer
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Takashi OHTA', Hideki TODO? and Toru KANO?3
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Abstract

In this study, an attempt was made to create a multicolor print
based on a digital portrait photo. Inspired by the trend of taking a
self-portrait (selfie) or using a purikura (print club) machine, and
the “Cool Japan” movement, it is thought that it might be an
entertaining experience to have one’s “ukiyo-e”-nized portrait. The
idea is extended further to have a woodcut print because it would
be more entertaining and educational to experience the printing
process by oneself. Image processing techniques were employed
for modifying a photo so that it had a flat-colored ukiyo-e-like
expression. These pictures were further converted to produce the
three-dimensional (3D) geometric data for printing the woodblocks
by a 3D printer. One can print a multicolor woodcut print on paper
using ink and these woodblocks by following the same production
process as that for a real multicolored woodblock print. The
feasibility of the idea was demonstrated by producing the
woodblocks and using them to print a real multicolor print work.
Keywords: 3D Printer/Digital fabrication/Image Processing/Multi-
color Woodcut Print
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1. Introduction

In recent years, many camera applications and puriku-
ra (print club) machines equipped with fascinating image
processing filters have been developed to beautify or to
add various entertaining effects to portrait pictures. Si-
multaneously, Japanese culture is gathering a broad at-
tention. These trends have inspired the author’s interest
in having one’s own portrait picture converted into a
“ukiyo-e”-nized expression. It would be more entertain-
ing to print it on paper as a real multicolor woodcut print
by following the same production process as ukiyo-e.

Ukiyo-e is well-known as a genre of traditional Japa-
nese pictorial art form representing contemporary life
and cultures, mainly of the Edo era of Japan. Especially,
the works produced by woodcut printing called “nishi-
ki-e” are widely recognized among different ukiyo-e
forms, and their artistry has been highly appreciated
worldwide. Nishiki-e realizes multicolored representation
by using multiple woodblocks, each of which corre-
sponds to a different color. Its production process is com-
plicated and should be performed by a team of artisans
with different kinds of expertise. The production of
woodblocks and the printing of multicolor prints could
provide an interesting and educational experience to any-
one who is not familiar with the creation process of the
art. However, it would be difficult to implement the exact
process of the printing. Especially, great expertise is
needed to carve the woodblocks by using chisels. It takes
a long time to prepare all the woodblocks for the neces-
sary colors even if one could manage it.

The use of digital fabrication technologies could help
to follow the production process more casually without
losing the core idea of the process. Digital fabrication is
widely recognized as a valuable tool for transforming

digital data into real objects. It would be possible to pro-
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duce the woodblocks if one could prepare their 3D geo-
metric data and realize them by using a 3D printer. This
was achieved by applying image processing techniques
for converting an original portrait to a flat-colored pic-
ture and then extracting the regions for each of the differ-
ent-colored parts. One can obtain the 3D model of the
woodblocks by means of the decomposed color regions.
The work mainly has two goals. The first is to examine
whether producing a real multicolor woodblock print by
using a 3D printer is feasible. The second is to demon-
strate the use of a digital fabrication approach rather than
constructing the parts for building an object. People use
3D printers for a variety of practical purposes, but they
also can be used for creative works. The aim here is to

present one such example.

2. Related Works

The computer graphics shading technique that renders
a cartoonlike representation is called “toon-shading”™".
The feature of toon-shading is the flattening of color gra-
dation such that the subject appears to be painted in solid.
There have been attempts by using this technique to con-
vert static images and videos into pictures to make them
look as if they were hand-drawn" .

There have been works that attempted to mimic a
woodcut process by digital means in a virtual world™.
Mizuno’s group applied this approach for archiving the
woodblocks of existing ukiyo-e works by digitally re-
trieving the geometric data from the printed works'”. The
group also elaborated on their research on image process-
ing techniques for decomposing the colors of printed
works'®. While these works attempted to reflect the qual-
ity of the printed works faithfully, the objective here is to
convert a photo into a painted representation. The inputs
to an image processing process in the aforementioned re-
search were ukiyo-e works, which inherently possess the
features of ukiyo-e representation. Therefore, the afore-
mentioned approaches do not require a conversion pro-
cess nor an analytical process. Such processes are neces-
sary for our study but only simple methods are employed
here for reducing and substituting colors yet. It is neces-
sary to devise more-sophisticated conversion method in
the future.

There has been an attempt to create interactive content

4 Journal of Graphic Science of Japan Vol. 52 No. 4 /Issue no. 159 December 2018

dealing with ukiyo-e for educational purposes'”. The
present work also includes an educational aspect by at-
tempting to let people experience the process of produc-
tion of a multicolored woodcut print.

Digital fabrication and 3D printers are used not only
for the production of manufacturing parts, but also for
creating artistic works'". There have also been attempts
to use a 3D printer for reproducing lost ancient artifacts.
Among these works are the restoration of ancient Japa-
nese mirrors'” and Greek vases!"). The present attempt
does not aim to reproduce an art work completely but is
similar to these works in that it uses new digital fabrica-

tion tools for an ancient art form.

3. Ukiyo-e Production Process

The production process of ukiyo-e woodcut prints (ni-
shiki-e) is described in this section for clarifying the task.
There are several steps involved in producing a printed
work, each of which is performed by an artisan of specif-
ic expertise. Therefore, the entire production is accom-
plished by a group of such artisans.

The entire production process is roughly divided into

the following steps.

1. Drawing a sketch (Figure 1, top)

2. Engraving contour lines

3. Coloring

4. Engraving a woodblock for each color (Figure 1,
middle)

5. Printing (Figure 1, bottom)

First, the painter draws an original drawing to be a
base motif for the prints. Subsequently, a woodblock of
outlines of the original paint is engraved by the engraver.
The painter fills the colors on the paper printed by that
woodblock. Based on this colored painting, the engraver
engraves multiple woodblocks, each of which is intended
for printing a single color. Finally, the printer prints the
work by spreading ink on the woodblocks and copying it
by placing a paper on the block and rubbing it with a bar-
en. The printing is repeated as many times as the number
of colors used in the work. Therefore, special care is re-
quired while placing paper on each block such that the

accumulated colors are aligned properly in composing



the original drawing.

All of these works are difficult in each way and require
expertise. It is desirable to substitute the drawing and en-
graving processes by digital means. The rest of the pro-
cedures should be done manually because these are the
very part that enables a person to appreciate what the

multicolor printing task is like.

Figure 1: Production process of nishiki-e
(Courtesy of the Adachi Foundation for the Preservation of
Woodcut Printing)

4. Production Process

There are three major steps in producing a multicolor
print from an original digital photo, and they are repre-
sented by the processes illustrated by different colors in
Figure 2. These steps largely follow the processes per-
formed for printing a nishiki-e described in the previous
section.

Here, instead of drawing a sketch, the starting point is

portrait __ reduce Ergﬂ":ﬂf* converted
picture the colors lines picture

decompose  convert to print by

by color 3D data 3D printer
woodblocks print on multi-color
paper print

Figure 2: Entire production process

a digital photo. An image processing scheme is applied
to flatten the colors of the photo and make it a picture to
be printed. To produce a set of woodblocks, another im-
age processing technique is used to decompose the pic-
ture into separated images, each of which corresponds to
a region of different color. The decomposed images are
converted to 3D geometry data by adding a height attri-
bute to the extracted region. The woodblocks are pro-
duced from these geometry data by using a 3D printer.
The procedure for printing on paper is the same as the
actual process, i.e., placing each color ink on the corre-
sponding woodblock alternatively, and printing it on the
same paper. The detailed procedures are described in the

following sections.

4.1 Transformation of Portrait Picture

Instead of drawing a picture, a digital photo is used as
an original source for creating woodblocks. Photos are
taken in front of a monocolor screen for making the ap-
plication of an image processing technique easier.

It was decided to flatten the colors of a photo and add
distinct outlines, because these modifications were ex-
pected to give the photo an ukiyo-e-like appearance. It is
expected that such a conversion can be realized by apply-
ing certain image processing functions: one for flattening
the colors and the other for extracting the contour lines.
It is expected that deforming a person’s proportion can
also contribute to adding a ukiyo-e look to a photo. The
resulting pictures applying different deformation ratios
are shown in Figure 3. The face size was magnified man-
ually by a different magnitude in each picture. A defor-
mation of a small ratio gave a good accent to the draw-
ing, but the appearance became unappealing if the ratio
becomes too large. This was not employed enough in this

attempt, however. This effect should be pursued in future

Figure 3: Effects of different magnification of the face size
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work.

The k-means smoothing method was used for reducing
the colors. Reducing the colors results in eliminating the
color gradation and realizes a flattened-color image. The
parameters were set so that one could obtain a picture
with four or five colors. Because it was necessary to pre-
pare as many woodblocks as the used colors, the number
had to be small for easing the preparation task. An at-
tempt was also made to replace the colors of the original
photo with those often used in real ukiyo-e works. This
may also contribute to adding a ukiyo-e touch to a print.
The colors for substitution were obtained by performing
a histogram analysis on these works, and the colors were

selected in the order of the area size for which these col-

Figure 4: Extract colors from nishiki-e prints

Figure 6: Pictures with stamps
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ors are used (Figure 4).

A color pallet was created for substituting the colors of
the converted portrait picture. Thus, the converted picture
was obtained after applying several image processing
techniques. Figure 5 is an overview of the conversion
process of a photo.

As for the final touch, a sign stamp was put onto the
converted picture for mimicking nishiki-e works. An im-
itation sign was prepared, and it was placed at an arbi-

trary position (Figure 6).

4.2 Production of Woodblocks
To produce a woodblock using a 3D printer, the 3D
geometric data for the blocks are needed. Furthermore,
for realizing a multicolored woodcut print, there should
be multiple woodblocks, because a different woodblock
is needed for printing a different-colored region. It is
easy to decompose a picture by colors because the pic-
ture is already converted so that it is composed only by a
few flat colors (Figure 7).
Each of the decomposed monocolor pictures was con-
verted to a black-and-white bicolor image, and an identi-

cal height to the black region was set to produce 3D geo-

Figure 8: Monochrome images and 3D geometry data



metric data (Figure 8). Woodblocks were obtained by

printing these data using a 3D printer.

4.3 Printing on Paper

Once the woodblocks were produced, they were used
alternatively with different-colored ink on the same paper
to obtain a multicolor print. After ink of a certain color
was spread over a corresponding woodblock, a paper was
placed on it, and a baren, which is a disk-shaped pad,

was used to transfer the color to the paper (Figure 9).

Figure 9: Printing process on paper

In using the woodblocks produced by the 3D printer, it
was observed that smoothing the surface of the block
with fine sandpaper is required. Otherwise, ugly irregu-
larity was observed in the printing. Figure 10 shows the
difference between nonsmoothed and smoothed wood-
block surfaces. The irregularity of spreading ink is ob-

served in the nonsmoothed block (left image of Figure 10).

Figure 10: Difference between the surface conditions

To avoid the irregularity, one should also use an ap-
propriate ink. Because the woodblocks produced by the
3D printer were made of plastic, and because plastic re-
pulses water, it was slightly difficult to spread low-vis-
cous ink on the surface uniformly. An attempt was made

to use an oil ink for printing a woodcut print.

5. Discussion

In this work, an attempt was made to convert a por-
trait photo to a ukiyo-e-nized picture and make it a real
multicolor woodblock print. It is the author’s belief that
the attempt was successful in demonstrating this is possi-
ble. A set of woodblocks and purikura like stickers were
produced from a self-portrait photo (Figure 11). It was
also possible to produce a multicolor print on paper in

the same way as by ukiyo-e production (Figure 12).

Figure 12: Variation of printed works

Although there was some success in producing wood-
block prints, it was observed that there are other issues
that should be pursued further for realizing the quality
originally anticipated. First, because of the early stage in
attempting this approach, only a simple image processing
of smoothing colors was employed for converting an
original photo to obtain an expression that has a ukiyo-e

look. Only a simple assumption was made in defining the
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features of ukiyo-e representation. We mainly considered
a feature arising from woodcut prints i.e., the painted
colors should be flattened. Other factors, such as deform-
ing the representation, should be considered for making a
portrait have the features of famous ukiyo-e works. We
consider devising a more suitable image processing
method that includes such a deformed representation.

The colors of the converted picture were replaced by
those extracted from existing ukiyo-e works. Substitution
of colors can be arbitrary, and a different selection of
colors can produce variation in the output representations
(Figure 13). It is also possible to use the combination of
colors used for manga or animation characters. This
would result in an interesting representation wherein the
applied picture is reminiscent of the original work.

Because there were difficulties in printing on paper
with ink, we feel a need to examine the suitability of ma-
terials in printing the woodblocks. Wooden material can
be used with a 3D printer. We anticipate that the use of
wood material would facilitate spreading ink uniformly
over the woodblock’s surface. The means of producing
woodblocks should also be considered. A 3D printer was
used for this purpose in this attempt. However, because
the desired process is an engraving of wood, a computer

numerical control router can imitate the original process

Figure 13: Variation of color combinations

8 Journal of Graphic Science of Japan Vol. 52 No. 4 /Issue no. 159 December 2018

more precisely and would be more suitable for this pur-
pose. We employed a 3D printer this time because it is
the most convenient device for producing a real object
from digital data, especially in terms of availability and
usability. In terms of the quality of printing, the varia-
tions in printing ink and paper may also influence the re-
sults. Such aspects should also be examined in future
study.

When considering the user experience in converting a
picture from an original portrait, it is preferable not to re-
quire many configurations on the parameters on the con-
version. However, certain users would like to choose the
colors and other options by themselves. It is necessary to
examine the amount of controllability when systemizing

this process.

6. Conclusion

Rendering one’s photo a ukiyo-e manner and produc-
ing a woodblock print of that picture were considered.
One of the goals of this work was to examine whether
creating a multicolor woodcut print from a digital photo
is feasible, and a woodcut print was successfully created
by producing the woodblocks using image processing
techniques and a 3D printer. We consider that we were
able to demonstrate an example of the use of digital fab-
rication for an application other than practical fabrica-
tion.

Because the study was in the early stage of this at-
tempt, the focus was on the successful completion of the
entire process, and we have not been able to pursue a
good quality of the output. It was observed that there are
issues for improving the quality, such as devising an im-
age processing method for mimicking the style of uki-
yo-¢ representation better.

The ukiyo-e look was sought as the motif in this work
by considering that the experience of printing by follow-
ing the traditional practice would be an educational and
entertaining experience. However, because the whole
process can be applied to pictures of any other design if
they are flat-colored, it would be possible to produce
printed works of a unique expression by employing a dif-
ferent image processing effect. We would like to pursue a
broader range of applications of the same approach in fu-

ture.
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Abstract

Japanese robot animation has a long history and many
masterpieces have been produced. Robots in the anime have
important roles for showing deep storytelling and unique drama. A
“battle scene” which visualize a combat against one or more
opponents is one of the most important factors of modern robot
anime. In this paper, we propose a support system for designing a
camera blocking of a battle scene in the robot anime. We have
extracted 2531 shots in battle scenes in 10 existing robot animation
works and classified them by 17 items such as robot's action,
camera movement and shot size. The users can browse classified
scenes and their detailed information on camera work and camera
blocking stored in our library system, and use desired one as a
reference when they draw their original battle scene. Experimental
results show that our system is useful for the user without
production experience, and facilitates drawing a camera blocking
of the battle scene.
Keywords: CG / Robot Animation / Battle scene design / Camera
work and Composition
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1. Introduction

Robot (mecha) anime which features robot in battle is
one of the most popular genres in Japanese anime. The
series of manned robot started in 1970s and many mas-
terpieces gained great popularity around the world. In
these robot anime, “battle scene” which usually features
a fight against opponent robots is an important factor af-
fecting the popularity of that anime. A battle scene is
composed by large number of shots with complicated
camera switching for producing the powerful actions of
robots. Therefore, elaborate design based on the inten-
sions of the director is necessary to build these scenes.

Previous research about camerawork and lighting tech-
nique do not focus in camera blocking. Investigation
about camera blocking is required for the battle scene
which contains a lot of shots and special film transition
such as wipe used to show a robot and its pilot at the
same time.

The purpose of this study is to provide a support sys-
tem for battle scene design. We extracted every battle
scene and shot in 10 famous robot animation works.
Then extracted scenes and shots are classified based on
the scene situation, the robot action, the information on
camera work and composition. Finally, we build a sys-
tem combined with a battle scenes library containing
camera blocking that enables easy retrieval of the user

desired scene by robot action.

2. Related Work

Kanematsu et al."’ has analyzed existing 3D computer
graphic animation works and proposed a retrieval system
combined with a digital library of typical camera work
and composition for the unit of shot. The shot stored in
the library are tagged by the direction of camera move-

ment, technical terms in cinematography such as pan and
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dolly, and other support information. Nakajima et al."”
extended the library using the match moving technique
to numerically track the camera movement through a
shot. These works convert animators’ tacit knowledge to
explicit knowledge through classification of shots and
making a digital library. Their proposed retrieval system
enables users to find the desired shot and its directing in-
formation and use them as a reference.

However, shot-by-shot analysis is not enough when
considering the battle scene because one action may be
composed of a sequence of shots. For example, the action
of “shooting an opponent” can be divided into four shots;
“holding a gun”, “pulling the trigger”, “a bullet is fired”,
and “the bullet hits the opponent”. Therefore, we made
not only shot-by-shot analysis but scene-by-scene analy-
sis. The information on camera blocking can be obtained

from the result of scene-by-scene analysis.

3. Analysis of Existing Works

We analyzed 10 existing robot anime features manned
robot with high sales such as “Mobile Suit Gundam
SEED”, “Neon Genesis Evangelion” and “Fafner in the
Azure: Exodus” to extract common directing techniques
necessary to design the camera blocking of the battle
scene. First, we extracted 73 battles scenes and made re-
cords of scene information. Then, we analyzed 2531
shots extracted from battle scenes to obtain information
on camera work. Both pieces of information are orga-

nized and put into our battle scene library.

3.1 Extraction of Battle Scene

Based on Kaneko’s rule for scene transition”, we de-
fined the battle scenes as scenes contains robot’s attack-
ing action. Switching of scenes occurs by jumping in
time and shifting focus between characters.

With the above conditions, we have extracted the bat-
tle scenes and made records of the scene information.
Figure 1 shows an example of a battle scene. The scene
contains the information on battle areas, such as the
ground or the air, the battle scale which indicates the
magnitude of battle, battle situation, behavioral patterns
of robots and characters, fighting abilities of robots and
characters, and stories for showing what happened in this

battle scene.
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Figure 1. An example of a battle scene
©XEBECzwei, FAFNER EXODUS PROJECT, MBS

3.2 Classification of Scene Information
We created records consisting of the following 17

items for each extracted scene. Previous research on

lighting technique'* shows that using the keywords

which describe the situation instead of technical terms in

cinematography is helpful when the user searches the in-

formation on directing. We achieve search without tech-

nical terms by classifying the battle area, battle scale and

the situation of the battle. Table 1 shows a record of the

battle scene shown in Figure 1.

(1) Scene number

(2) Title

(3) Episode

(4) Scene length

(5) Amount of shots in this scene

(6) Battle area; the area where the battle takes place. We
categorize areas into the ground, the air, the space
and the indoors according to the robot anime which
was chosen in this research. Furthermore, the battle
area may change during one scene. For example, the
battle area can be changed from the air to the ground.
In this case, we recorded it as “Exchange” within the
details.

(7) Amount of machines

(8) Main machines

(9) Behavior of main machines

(10)Purpose of main machines

(11) Sub machines

(12)Behavior of sub machines

(13)Purpose of sub machines



(14)End of the scene
(15)Battle scale; magnitude of battle defined by the num-
ber of robots participating in the battle scene, classi-
fied into the following 4 types.
(a)lvsl
(b)Limited battle; either of one party with 2-4 robots
(c)Mass battle; either of one party with 4-9 robots
(d)Grand battle; either of one party with over 10 ro-
bots
(16)Situation of the battle; the main object in the battle
scene classified into the following 4 types.
(a) Superiority; when the main character has an advan-
tage in the scene.
(b)Inferiority; when the main character has disadvan-
tage in the scene.

(c)Rivalry; when the main character and enemy are in

the equal situation.

(e)Reversal; when the advantage switches during the

scene.

(17)Story; the detailed story of the battle scene.

Table 1. An example of a battle scene record

Item

Details

Scene number

SC-FFN- 2

Title Fafner in the Azure: Exodus
Episode episode 9

Scene length 35.94s

Amount of shots 16

Battle area

Exchange — from the air to the ground

Amount of machines

More than 5

Main machines

Fafner Mk.Sein

Behavior of main machine

Battle

Purpose of main machines

Beat enemy

Sub machines

Fafner Mk.VIII, Fetum

Behavior of sub machines

Battle

Purpose of sub machine

Invade the base

End of the scene

Enemy was beaten down

Battle scale

Grand battle

Situation

Reversal

Story

Hero machine intervened in the battle
area as reinforcements, and wiped out
the enemy at once.

3.3 Shot Extraction from Battle Scene

In this paper, a shot is defined as a short sequence
from the beginning of camera rotation path to the end of
it. We divided the battle scene into a set of shots by using

movie editing software (Figure 2).

Figure 2. Extraction process of shots

3.4 Classification of Shot Information
In this research, we focused on actions and poses of
the characters, location of a battle scene in the shot and
composition of shot with camera work. These three ele-
ments are important for the shots constituting battle
scene. Therefore, we created records consisting of the
following 17 items for each extracted shot. Some items
are classified into categories as the classification for
scenes, so that the user can search using the keywords
describes the situation to obtain a set of directing infor-
mation.
(1) Shot number
(2) Title
(3) Shot length
(4) Amount of robots
(5) Main object; a robot or a character the camera is fo-
cusing on. We also defined his/her role in the story
as the following six roles based on Kaneko’s defini-
tion of character roles"".
(a)Protagonist
(b)Protagonist’s robot
(c) Antagonist
(d)Antagonist’s robot
(e) Cooperator
(f) Cooperator’s robot
(6) Action of main object; the action which robot or
character are carrying out in a shot, classified into
the following 11 actions.
(a)Standing
(b)Move
(c)Attack
(d) Transform
(e)Hutten
(f) Evade
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(g)Defend

(h)Return

(i) Confirming the information
(j) Communicate/Corresponding
(k)Rescue

(7) Action details of main object; specific action such as
shooting and close combat.

(8) Pose of main object

(9) Sub object; robots or characters appearing in the shot
but out of focus.

(10)Action of sub object

(11) Action details of sub object

(12) Pose of sub object

(13) Stage of the shot; the following five areas to which
“cockpit” was added to four areas defined in the
scene information.

(a) Ground
(b) Air

(c) Space
(d) Indoor
(e) Cockpit

(14)Camera’s motion path; camera movements classified
into the following 8 types defined by Kanematsu et
al.l,

(a) Approaching; when the camera is approaching to
the objects from the initial position.

(b)Back-type; when the camera is going back to the
objects from the initial position.

(c)Panning; when the camera is going side by side
with moving objects.

(d)Semicircle; when the camera is circling around ob-
jects.

(e)Revolving; when the camera is going around to ob-
jects and returns to the initial position at last.

(f) Rising; when the camera is moving from bottom
side of objects to their upside.

(g)Dropping; when the camera is moving from upside
of objects to bottom side.

(h)Fix; when the camera is not moving.

(15)Camera angle; the camera angle of the main object.
We defined the following three camera angles ac-
cording to SijlI*".

(a)High angle; when the camera has been set on the

upside of the main object and look down at the
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main object.

(b)Medium angle; when the camera has been set on
the eye level of the main object.

(c)When the camera has been set under the upside of
the main object and look up at the main object. We
recorded it as “Low angle”.

(16)Shot size; the size of main object in a shot. In this re-
search, the shot size was classified by the following
8 categories described in video production hand-
book!”.

(a)Long Shot

(b)Full shot

(c)Knee Shot

(d)West Shot

(e)Bust Shot

(f) Up Shot

(g)Close-Up

(h)Detail

(17)Story of the shot

3.5 Classification Result

Figure 3 shows an example of a shot and Table 2
shows a corresponding record. We found some trends
about how to describe robots’ action within a shot from
the number of shots included in a category. Here we
show typical situations and corresponding shots of shoot-
ing action and close combat action.

As illustrated in Figure 4, robots are shooting with dif-
fusion-type weapons or throwing-type weapons such as
missiles and javelins. We compared 231 shots of shoot-
ing action, and found 183 shots are where the camera or
the object itself is backed for a feeling of increasing the

weapon’s size as a trend of projectile shooting action.

Figure 3. An image of a shot
© Sunrise, MBS, Project Valvrave



Table 2. An example of shot record

Items Details
Shot number VvV 2817
Title Valvrave the Liberator
Shot length 00 : 05.08
Amount of robots 2

Main object

Protagonist’s robot

Action

Attacking

Main object | Action details

Attacking--Close combat

Pose Flying with a forward-bent posture.
Sub object Antagonist’s robot
Action Hutten
Sub . . -
. Action detail Hutten—-Explosion
object
Pose None
Stage of the shot Air
Camera’s motion path Fix
Shot size Full shot

Camera angle

medium angle

Story

Explosion of Antagonist’s machine

Figure 4. A shot of shooting action
©Sunrise, PROJECT ANGE

Figure 5. A shot of shooting actian wit’h‘ handheld weapon
©XEBECzwei, FAFNER EXODUS PROJECT, MBS

Shooing with handheld weapons such as a beam rifle
illustrated in Figure 5 is one of popular situation. We
have analyzed 206 shots which include that, and there
were 181 shots showing that robots are placing the weap-
ons in front of their body when they are shooting. This
indicates that robots usually put their weapons in front of
their body before shooting.

We have analyzed 177 shots showing close combat in

robot animations shown in Figure 6 and Figure 7. As a

\ \ - “I R o

Figure 6. A shc;t of p.unc-:h in a close combat
©BONES,PROJECT STAR DRIVER

Figure 7. A shot of a close combat
© Sunrise, MBS, Project Valvrave

result, we found that there were 139 shots that show the
size of the robots’ parts or weapons are increased during
the shot and there are 112 shots used west shot for show-
ing subjects shot size. So, we found there is a trend that
the size of the robots’ parts or weapons is usually in-
creased and the west shot are usually used in the close

combat.

4. Retrieval System with Digital Library

We propose a retrieval system with battle scene library
in which the user can search for reference information
required to design camera blocking of battle scenes. Us-
ers can search both scene information and shot informa-
tion by the categories which were recorded in Chapter 3.
These pieces of information were saved as a XML file,
and can also be read through our search interface imple-
mented using JavaScript.

Our system has two interface for scene information
and shot information. Figure 8 shows a search interface
for battle scene. The user can search for scene informa-
tion by using the keywords of categories, and can also
obtain the details from search result as shown in Figure 9.

As illustrated in Figure 10, the interface of the shot in-

formation is the same as the one for the scene informa-
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Figure 8. Search interface for battle scene library

Mo 502

episode : episods 9

Length of scene -
Amourt of shots - 16 F 5a

Amount of shots : Reversal

Battle area | BExcharge—from the air to the
|=round

stage

Behavioral patters : Moving—=Attacking—=Hitting—=Confirmirg the information—Entering the

[The kattle scale - Grand Eattle

|F|,ghtimg ahilities” varation : No changsd |

Story : Hero machine intervened in the kattle area as reinforcaments, and wiped out the enemy
atonce

Figure 9. A search result example of battle scene

Action Stage of the shot  ||Amount of robots

IShot size of main object|Camera angle of main object||Size difference|

all v all v| all v

v [al vz v

Wbin object Movement|/Sub object Movement|| Action detail

Motion path of camera

[al v] IE v (an

| |

Shot Mo

Figure 10. Search interface for the shot information

[Title - Valvrave the Libsrator

Action : Attacking  |[Stage : Air

Attacking— close combat 1 o, .
Amount of robots © 2 Atmcking— close combat Size difference : Nore

Main object b e
Moverment : Existing]|Existing

Sub obiect Movement.

IWiain chiect . .
Protszonist’ s robot Pose of main ohject : Nore

Sub object

Fose of sub object : Flying
Antagonist’ s robot |with a forward-kent posture. |path Fixed

Camera’ s motion Shot size of main ohject

Full shot

Camera angle of main
object | medium argle

Emotions of main
character : x

Length of shot.: 3.9s

[c) Surrise, MBS, Project Valvrave

H’Stow of the shot . Explosion of Antagonist’ s machine

Figure 11. A search result example of the shot information

tion. The user can also obtain the detailed shot informa-

tion as shown in Figure 11.

5. Experiment
5.1 Process of the experiment

In order to evaluate the effectiveness of our proposed
system and its library, we have conducted an experiment
in which four university students and graduate students
produce camera blocking. The students are aiming to
work in the video content industry and have an experi-
ence with video production, but no experience about the
production of robot anime. The purpose of this experi-
ment is to confirm that the users can create the camera
blocking as they intended by using our system. We do not
evaluate the content itself, such as interesting or boring.

The experiment has the following four steps.

1 6 Journal of Graphic Science of Japan Vol. 52 No. 4 /Issue no. 159 December 2018

Step 1: We briefly explained the participants how to use
our camera blocking library in the form of a lecture.

Step 2: We presented one original story about fighting
robots, and let them think about the scene structure.

Step 3: The participants design a camera blocking of
given story by using our system. We counted the number
of shots that were designed and how long it took for them
to complete the camera blocking. A short questionnaire

asked participants to rate our system.

5.2 Experimental Results

Table 3 shows the time required to complete the cam-
era blocking and Figure 12 shows an example of camera
blocking designed by a participant.

The inquiries show that each of the evaluators replied

“useful” as the evaluation of our system. We also re-



ceived some comments about the system such as “It is
interesting to search the information about the robot ani-
mation’s battle scenes and I can make a storyboard sim-
ply by understanding the process of the battle with this
system.” and “It is useful to amateurs who without the
experience of the robot animation, I’m really expect the

evolutionary system which can be used in the produc-

tion.”.
Table 3. Results of the experiment
Tester Time Amount of shot
1 37m09s 19
2 35m21s 17
3 39m57s 21
4 33m49s 23

5.3 Discussions

These results and evaluations suggested that our pro-
posed system can help the users create scene structure
and shot design more efficiently although they are no ex-

perience about robot anime production.
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Figure 12. Camera blocking created by participant.

6. Conclusions

The purpose of this study was to create a support sys-
tem for designing battle scene structures. We therefore
classified and analyzed scene characteristics as well as
shot information in order to find the trends about camera

blocking, camera work and composition in the robot an-

ime production. We also made a library for classifying
the behavioral patterns of robots and characters to be able
to create a supporting system that can help to create bat-
tle scenes by using this information. Experimental results
suggest our system makes user without an experience of
battle scene production to design the camera blocking of
a given story.

Additional user experiments by participants with dif-
ferent skills are required to improve our system from a
broader perspective. Further studies for the 3D robot an-
ime may extend the library and enables a wide range of

the shot simulation.
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Spatial Recognition Affected by Color and Texture in Architectural Space
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Abstract

In this study, we reproduced the Villa La Roche designed by Le
Corbusier and the Casa Gilardi designed by Luis Barragan in a
virtual environment which can control the color and texture as
variable parameters. Then subjects evaluated the scale and the
impression of the houses to clarify the spatial recognition
characteristics affected by the color and texture. In the scale and
the drawing test, the subjects wearing a VR headset evaluated the
scale of the houses and drew the floor plan. As a result, there were
a tendency that the Villa La Roche was recognized to be smaller,
while the Casa Gilardi was recognized to be real scale or a little
larger. In addition, the subjects wearing a VR headset evaluated the
space impression by SD method. The results showed characteristic
changes in space impression according to the color and texture.
Keywords: Spatial Recognition /Architecture /CG /Color /Texture /
Virtual Reality
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1. Introduction

When people experience architectural space, the color
and texture of the material affect their spatial recognition.
Practice of decorating architectural elements in a variety
of colors is called architectural polychromy and the hous-
es designed by Le Corbusier (1887-1965) are listed as
one of the features of architectural polychromy. The
houses designed by Luis Barragan (1902-1988) also have
the walls of brilliant colors such as pink, red and yellow.
Those houses were evaluated as a quiet and beautiful ar-
chitecture with its texture. It was said that Barragan liked
scraping mortar walls because the gradation due to deli-
cate shadows enriched the expression as the finished sur-
face of wall was more uneven.

Psychologist J. J. Gibson pointed out that density and
changes in texture are important for spatial structure and
depth perception''’. In order to investigate human recog-
nition characteristics affected by color and texture, vari-
ous experiments have been conducted™ . However,
there are many parts that have not yet been clarified to
evaluate architectural space. It is generally difficult to
evaluate the effects of enormous patterns of color and
texture in real space where people can move around free-
ly. On the other hand, by using virtual environment, vari-
ous parameters can be casily examined. Current virtual
reality hardware and software enable us to move interac-
tively in a high-quality virtual environment. A realistic
building in virtual environment provides an experience
close to the real building and can change the various pa-
rameters.

The purpose of this study is to investigate the charac-
teristics of spatial recognition affected by color and tex-

ture of architectural space.
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2. Method
2.1. Virtual environment creating method

In the past few years, game engines and VR headsets
have become common to build high quality virtual envi-
ronments and provide immersive experience. A game en-
gine is basically an integrated development environment
to improve efficiency in video game development. How-
ever, it is widely used for interactive 3D-CG application
development, including VR contents and architectural vi-
sualization. A VR headset is a goggle shaped device for
experiencing VR contents.

In this study, we constructed a virtual environment
with the game engine called “Unity” and provide an im-
mersive space experience with a VR headset called HTC
Vive. The feature of HTC Vive is room-scale VR which
allows users to freely walk around 5 meters of diagonal
space with “Lighthouse” laser base stations, that include
motors that literally spin the lasers in order to detect the
headset's position.

2.2. Investigated houses

The targets of this study are houses where the effects
of color and texture are positively adopted in their de-
sign. We reproduced the Villa La Roche (Paris, 1923) de-
signed by Le Corbusier and the Casa Gilardi (Mexico
City, 1978) designed by Luis Barragan in a virtual envi-
ronment which can control the color and texture as vari-
able parameters. Figure 1 shows each floor plan and the
target area. The floor plans and the 3D-CG model were
created with reference to” to™®. The color and texture of
the 3D-CG model were reproduced based on the photo-
graphs and the explanation contained in the above refer-
ences.

2.2.1. Villa La Roche

The color of the interior seen in the Villa La Roche is
the earliest case of architectural polychromy advocated
by Le Corbusier. The internal color scheme is seen in
faces, openings, nonstructural elements, and is composed
entirely of light pastel color. The finish is smooth. Figure
2 shows a screenshot of the virtual environment built on
Unity.

2.2.2. Casa Gilardi

A variety of colors and textures are used in the Casa

Gilardi. This house is regarded as a masterpiece of Bar-

ragan who tackled the color and texture design in his

20 Journal of Graphic Science of Japan Vol. 52 No. 4 /Issue no. 159 December 2018

lifetime and answered to light and water which were the

subjects of his architecture. Figure 3 shows a screenshot

of the virtual environment built on Unity.

Casa Gilardi —

e o

(D ~ (0 : Measured distance

A

A
Figure 1: Floor plan of experiment.

Figure 3: Screenshot of the Casa Gilardi.



2.3. Experiment in virtual environment

Subjects wearing a VR headset evaluated the scale and
the impression of the target houses in the virtual environ-
ment to clarify the spatial recognition characteristics af-
fected by the color and texture. This experiment was
conducted by using two types of space: space without
color and texture (referred to as “white space”) and space
with color and texture. Figure 4 shows a scenery of the

experiment.

Figure 4: Scenery of experiment.

2.3.1. Scale test

In the scale test, the subjects evaluated the scale of the
houses. When each subject first entered the target house,
the size of the space was different from the real size (ap-
proximately 50 times larger). The subjects could control
the scale of the house freely with the controller and were
asked to select (1) the scale to feel "comfortable" and (2)
the same scale as the real. The time limit was not set up.
2.3.2. Drawing test

In the drawing test, the subjects virtually experienced
the target houses in the same scale as the real. At the
same time, they were asked to draw the plan of the house
on a 1/200 scale on a 5 mm squared paper. The drawing
target area was a part of the floor plan and instructed as
shown the gray area in Figure 1. The time limit was 10
minutes including the time for VR experience and the
drawing. Wall of the floor plan was allowed to draw with
a single line.
2.3.3. Space impression evaluation

In the space impression evaluation, the subjects virtu-
ally experienced the three patterns of different colors in
the target house. One of them was a real color scheme.

The subjects experienced each pattern for one minute,

and then were asked to select the adjective pairs of 20
items that were close to the impression of the space on a
scale of seven. If the impression faded away in the mid-
dle of the evaluation, it was allowed to experience the
target house additionally for 30 seconds.

2.3.4. Subjects

The experiment was conducted for 18 students major-
ing in architecture between the ages of 22 to 26 (male: 9,
female: 9 people). There was no subject who had seen
the drawings of each house. The subjects were divided
into three groups so that the experience in the scale test
and the drawing test did not affect the space impression
evaluation in which the subjects experienced the houses
of three different color patterns (Table 1).

Since Group A took the scale test and the drawing test
with white space, it was possible to evaluate the space
impression of both the Villa La Roche and the Casa Gi-
lardi without knowing the real color and texture. Group
B took the scale test and the drawing test in the Villa
Roche with real color and texture, and could evaluate the
space impression of the Casa Gilardi without knowing
the real color and texture. Group C reversed the target
houses of group B in each test. The experiment period
was December 12-20, 2016.

Table 1: Subject Group.

Group A B C
Number 6 6 6
D atof gtol mtor
Roche . .
S_}[ifﬂlt! Gilaridi Roche Gilardi
st
s white c&t cd&t
. Roche . .
Dx:?wmg Gilaridi Roche Gilardi
t
s white cdt c&kt
Space Roche Gilardi Roche
Impression Gilaridi
Evaluation c&t c&t ckt

Roche : Villa La Roche, Gilaridi : Casa Gilardi
white : white space, ¢ & t : with color and texture

3. Results and Discussions
3.1. Scale test results

Figures 5 to 6 show the scale values evaluated by each
subject as the real and comfortable space in the VR envi-
ronment (the Villa La Roche and the Casa Gilardi) that
enables the subjects to change the scale freely with a

controller. The subjects (a to f) experienced the white
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space and the subjects (g to r) experienced the spaces
with color and texture. There is no significant difference
in the characteristics of perceived scale between the

white space and the space with color and texture.

3.0
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g SAN ;AN
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Group A GroupB
--e--comfortable & --real
Figure 5: Scale test result of Villa La Roche.
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Figure 6: Scale test result of Casa Gilardi.

Three people out of 12 evaluated the real scale correct-
ly in the Villa La Roche. The other nine people answered
the scale larger than the real scale. On the other hand,
seven people out of 12 evaluated the real scale correctly
in the Casa Gilardi. The other three people except f an-
swered the scale smaller than the real scale. There were
tendencies that the Villa La Roche was recognized to be
smaller, while the Casa Gilardi was recognized to be real
scale or a little larger.

Regarding the comfortable scale, there was a variation
in the evaluation rather than the real scale, and the com-
fortable space might depend on the individual. At the
Villa La Roche, six subjects evaluated the comfortable
scale to be larger than the real scale, two subjects evalu-
ated that to be smaller, and four subjects evaluated that to
be same. On the other hand, at the Casa Gilardi, five sub-
jects evaluated the comfort scale to be larger than the real
scale, five subjects evaluated that to be smaller, and two
subjects evaluated that to be same. There was no signifi-
cant difference between the Villa La Roche and the Casa
Gilardi.
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3.2. Drawing test results

Figure 7 shows the results of the drawing test on the
Villa La Roche. The six subjects (a to f) experienced the
white space and other six subjects (g to 1) experienced
the space with color and texture. All the subjects correct-
ly drew the rooms and the connection between the rooms.
This result shows that it is possible to recognize the spa-
tial structure in VR environment.

However, there was a difference in the scale of each
room. Between the white space and the space with color
and texture, there is no significant difference. As for
drawing representation, two people who experienced the
white space did not draw the slope while all the subject
who experienced the space with color and texture draw
the slope.

Subject f who made the drawing in the largest scale
recognized all the room to be larger than the real. On the
other hand, subject h who made the drawing in the small-
est scale recognized all the room to be smaller than the
real. Subject h especially evaluated the real and the com-
fort scale to be largest in the scale test. In other words,
subject f has a tendency to recognized the space to be
small in the Villa La Roche.

oo
Fo s

Fa O
|

j k |

Figure 7: Drawings of Villa La Roche.



Figure 8 shows the results of the drawing test on the
Casa Gilardi. The six subjects (a to f) experienced the
white space and other six subjects (m to r) experienced
the space with color and texture. Two people who experi-
enced the white space did not draw the walls of the
swimming pool. The subject ¢ who experienced the white
space did not recognize the staircase in the Patio. There
were some shortages of drawing on the white space simi-
lar to the Villa La Roche.

Subject ¢ who made the drawing in the largest scale
recognized all the room to be larger than the real. In the
scale evaluation test, there was no significant tendency to
recognize the space to be larger because subject q evalu-
ated the real scale correctly and the comfortable scale as

1.2 times larger than the real.

= b

—[_ H

T
b}

s

Figure 8: Drawings of Casa Gilardi.

3.3. Perceived distance in drawing

According to the drawing test on the Villa La Roche,
Figure 9 shows the results of the comparing the per-
ceived distance and the real distance of (1) to (10) shown

in Figure 1.

20,000

15,000

10,000

[mm)

5,000

[ @ 3 4 5 (e (7 (& (9 (20
Measured distance
-@--3 —~A--b -M--¢ -0--d -B--e ---f =Q==real length

20,000

15,000

E
£ 10,000

5,000

0

(1 @ 3 4) (5 (6 (70 (8 (9) (10)
Measured distance
-®--g ——A--h --@--| =0=--] ==p--k -0--] =Cm=real length

Figure 9: Perceived distance of Villa La Roche.

The above figure shows the results of the subjects (a to
f) who experienced the white space, and the below figure
shows the results of the subjects (g to 1) who experienced
the spaces with color and texture. There is no significant
difference in the characteristics of perceived distance be-
tween the white space and the space with color and tex-
ture. There is no effect of color and texture on the sub-
jects (f, k) who tended to evaluate longer than the real
distance and the subjects (b, h) who tended to evaluate
shorter. As the measured distance increases, the error
tends to increase. In addition, since the distance of (5) in
the bridge and the dining room is the longest distance,
the variation in the perceived distance also increases, and
the perceived distance of the white space slightly varies.

According to the drawing test on the Casa Gilardi, Fig-
ure 10 shows the results of the comparing the perceived
distance and the real distance of (1) to (7) shown in Fig-
ure 1.

The above figure shows the results of the subjects (a to
f) who experienced the white space, and the below figure
shows the results of the subjects (m to r) who experi-
enced the spaces with color and texture. In the case of the

Casa Gilardi, the perceived distance tends to be shorter
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in the white space than the real distance. the space with
the long aspect ratio especially tends to be shortly evalu-

ated.

40,000
30,000 ~&
E 20,000 1%:\\
10,000 ¥
0 -
(1) (2) (3) (4) (s) (6) (7)

Measured distance

-8--3 ~-A--h --B--C =-0O--d =-A--¢ --{0--f =C==real length
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30,000

E
£ 20000

10,000

0

(1) (2) (3) (4) (s) (6) 7

Measured distance

~@=-m ~~k=-N =M=+ 0 =-O=+p =afy==( == =Cm==real length

Figure 10: Perceived distance of Casa Gilardi.

3.4. Space impression evaluation

Figures 11 to 14 show the results of spatial impression
by the SD method when the subjects wearing the VR
headset experienced the virtual environment of the Villa
La Roche and the Casa Gilardi. When a part of color
scheme was changed in each house, the impression
changes were indicated. Table 2 shows the factor analysis
result of spatial impression. For each house, the 12 sub-
jects evaluated three color patterns (n=72). The number
of the factors was set to four. We call the three factors
“Evaluation”, “Potency” and “Activity” as proposed by
Osgoodm. In addition, we call the forth factor “Scale”.

In the Villa La Roche, R-CO (Figure 2) has the real
color scheme. R-C1 (Figure 12a) and R-C2 (Figure 12b)
have changed parts of wall color. Figure 15 shows the
average factor score of the four factors. There was signif-
icant difference of the “activity” factor (p<0.05) between
R-CO and R-C1. R-C1 has the inverted hue of the red
wall receiving sunshine and the shaded blue wall without
changing the brightness and the saturation. This change
focuses on the color planning related to sun light derived
from Corbusier's discourse”™ ... the dark wall is blue, the
wall full of light is red, ...” As a result, R-C1 provided

“activity” factor effect change.
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good-bad
like-dislike
comfort-uncomfort
beautiful-ugly
friendly-unfriendly
restful-restless
cheerful-dismal
light-dark

warm-cool

flashy-plain
dynamic-static
loud-quiet
strong-weak

clear-blur

sharp-dull
hard-soft
male-female
wide-narrow
big-small

free-bound

—8—R-C0 --4-- RCl --B- RC2

Figure 11: Space impression of Villa La Roche.

(b) R-C2
Figure 12: Changed color of Villa La Roche.

R-C2 has the wall of the west in the picture gallery
where the color closed to ultramarine changes to comple-
mentary orange type to verify the effect of enlarging the
distance between walls by “thin ultramarine wall” which

is one of architectural polychromy theory". Compared to
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Figure 13: Space impression of Casa Gilardi.

yellow

(a) G-C1

it

(b) G-C2
Figure 14: Changed color of Casa Gilardi.

R-C1, there was no significant change in impression.

In the Casa Gilardi, G-CO (Figure 3) is the real color
scheme, and G-C1 (Figure 14a) and G-C2 (Figure 14b)
have changed parts of wall color. Figure 16 shows the

average factor score of the four factors. There were sig-

Table 2: Factor Analysis.

Factor | Factor 2 | Factor 3 | Factor 4
Scale
Evaluation | Activity | Potency Scale
eood - bad 1.02 0.02 0.08 -0.10
like - dislike 0.90 0.22 0.17 -0.01
confort - uncomfort 0.85 0.09 0.06 0.06
beautiful - ugly 0.79 -0.24 0.31 0.01
friendly - unfriendly 0.78 0.15 -0.25 0.00
restful - restless 0.67 -0.37 -0.17 0.06
cheerful - dismal 0.20 0.80 0.13 -0.14
light - dark 0.23 0.75 0.07 -0.05
warm - cool 0.12 0.75 -0.38 -0.07
fashy - plain -0.11 0.68 0.33 -0.03
dynamic - static -0.26 0.68 -0.06 -0.02
loud - quiet -0.47 0.62 0.10 -0.05
strong - weak -0.13 0.29 0.76 0.26
clear - blur 0.21 0.25 0.74 0.09
sharp - dull 0.13 0.07 0.70 -0.04
hard - soft -0.15 -0.25 0.60 -0.13
male - female 0.15 -0.30 0.50 -0.12
wide - narrow -0.04 -0.20 -0.07 0.90
big - small 0.07 -0.09 0.17 0.89
free - bound -0.27 -0.38 0.34 -0.30
Sum of squared loadings 4.85 3.84 2.88 1.86
Contribution 24.25%  19.21%| 14.42% 9.29%
Cumulative contribution 24.25%| 43.46%| 57.88%| 67.17%
1.000
0.500
o
8
2 0.000
=l
=
w
-0.500
-1.000
Evaluation Activity Potency Scale

—8—R-CO «ookeess RC1  —m—R-C2

Figure 15: Average factor score of Villa La Roche.

nificant differences of the “activity” factor (p<0.01) and
“scale” factor (p<0.05) between G-CO and G-C2. G-C2
has the frosted glass where the color changes to comple-
mentary blue to verify the impression from the corridor
filled with yellow color by colored frosted glass as a fil-
ter that is a representative lighting style of Barragan. As
a result, G-C2 provided “activity” and “scale” factor ef-
fects change.

On the other hand, G-C1 has the color exchanged with
column and wall to verify the psychological effect of the
red column standing in the pool and the blue wall illumi-

nated by oblique rays. They gradually come closer as the
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subjects go through the corridor and approach the dining.
Compared to G-C2, there was no significant change in

impression.

1.000
0.500

0.000

Factor Score

-0.500

-1.000
Evaluation Activity Potency Scale

—e—G-CO b= G-C1 —B—G-C2

Figure 16: Average factor score of Casa Gilardi.

In the space impression evaluation in a virtual space of
the existing two houses, the advancing and receding ef-
fects of colors did not appear so clearly compared with
the experiments using miniature model™. One of the rea-
sons is that the VR technologies used in this experiment
enabled to move freely in a visual environment by ste-
reoscopic images with a wide field of view. The experi-
ence is considered to be closer to reality than that using

miniature model in which the point of view was fixed.

4. Conclusions

This study investigated the characteristics of spatial
recognition affected by color and texture in architectural
space. The findings are as follows. There were tenden-
cies that the Villa La Roche was recognized to be small-
er, while the Casa Gilardi was recognized to be real scale
or a little larger. There were some shortages of drawing
on the white space. In the case of the Casa Gilardi, the
perceived distance tended to be shorter in the white space
than the real distance. The space with the long aspect ra-
tio especially tended to be shortly evaluated. In the Villa
La Roche, inverted hue of the red wall receiving sunshine
and the shaded blue wall provided “activity” factor effect
change. In the Casa Gilardi, the frosted glass where the
color changed from yellow to complementary blue pro-
vided “activity” and “scale” factor effects change.

The VR technologies used in this study enabled to
move freely in a visual environment by stereoscopic im-
ages with a wide field of view. The experience is consid-

ered to be closer to reality than that using miniature mod-
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el or photo images. Since real-time 3D-CG rendering can
also change the color and texture easily in architectural
space, the experiments using VR is effective to clarify

human spatial recognition characteristics.
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Abstract

This paper introduces a work of Gaspard Monge on plane
geometry relating to a solid problem in his textbook for Descriptive
Geometry. Monge included some theorems on plane geometry in
Chap.2 in the book, with relating to a solid problem in which
tangential plane to a sphere is determined by use of cones in a
sophisticated way, which gives an intuitive understanding to some
of the theorems. These theorems are further developed to other
ones to which corresponding solid problems are not treated in the
chapter. It is conjectured that Monge was conscious of the
relationship with geometry and also turned his eyes attention to
development of geometry in Descriptive Geometry.
Keywords: Theory of descriptive geometry / Tangential plane /
Sphere / Cone / Base circle / Circle / Tangent / Secant / Collinearity
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G D Tim e ER 2 3R LT CHBRIE . RBONED 5 13
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TRz E R, 2HRICET 2 FHOMEIX X2 (Figl?)
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(@) Monge®f#% (Fig.21™)

(b) MongeDfENEMAIIFEE T DRR
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5. X3 (a) ITIEW T OIS 212D 525 X3
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RLTWV5,
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(b) Fig17 (XI5 ¢ % FEMEE

(c) BHREADEFEMBEDE
6 FBANDER, ElRD, 55 5% AEERE

COMITBWT, 2WIGEH D 3KIL~DILIRIZIE, HHE
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L7-EofM3ie LTIRZ DA H % Monge @ [ X3
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Renovation of rental apartment premised on existing diversion —The case of Tamagawa Building room 702 —
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$#AR ILBR  Hirotaka SUZUKI

(18I M % FE B 43 (ICGG : International Conference
on Geometry and Graphics) &, 20188 H3 H (&) #»
58H7H (K) ETOAYYa2—=NTIT/) (L5
7) O3 IHRFERRLE LTHfES . REE
WIXIBAED T N R—=s8—t v ¥ a Y OREKL 29D X
AF =ty vavORERTOTITNHMEN, KEIZ
M3 2hkAe RBEL T4 A h v v a vifibhi,

# H O 2% $k & Opening Plenary } UF Invited Guest
Lectures i, I 7/ 2R T 2BOLHTD1DOTH %
Sforzesco 3% 2L V> Milano Design Museum @ 78 — )V T B
s hiz. ThET#EDICGG Ti, WIMh@EL CH
CRZERFTVTHBEI NG Z &L Do 72D,
ICGG2018 T, #Hm# H ® Closing Plenary % Leonardo Da
Vinci Museum TR & h, WhidshsI T ofise
HRERELLZENTE .

Opening Plenary Ti&, Conference ® Executive Chair T
H53I T TFKFED Luigi COCCHIARELLA JKIZ & %
MEEEHNH Y, Conference ® Chair TH Y ISGG (In-
ternational Society for Geometry) XK TH 5 INOFEIK,
ISGG i & & T3 U Conference ® Honorary Chair T %
Otto ROSCHEL X, Unione Italiana per il Disegno D & &
T & U Conference ® Honorary Chair T & 5% Vito
CARDONE RIZ &k 2 & o®mEFfTbhi. E5IT,
PR 2K LT, I 5 7 TRERPERERT FF o8
& T& % Gabricie PASQUI JKIZ & 1), Welcome Address

VRSN, EHIT, KENICCGGA0RFFEIZ Y725 72
®, ISGG DKM T % Frank M. CROFT I, Hellmuth
STACHEL K, SARBWRIFK X 0 40FERL S DHREHAT
bhi.
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Luigi Cocchiarellafk
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Otto ROSCHELK (%) &Vito CARDONEEK (B) OR#E
DEEF

Frank M. CROFTEX (%), Hellmuth STACHELEK (&), $#
ABREK (A) ODREO#T
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EHERIC L 2 BRHEEORT

TS Reportt v & 3 > DO#F

gl &, HEEEOL Y Y3 &%), Matthew
LANDRUS JXIZ & % Rational Estimates for Irrational Prob-
lems: Proportional Geometry in the Work of Leonardo da
Vinci & 8§ % i £, Guido RAOS IKIZ & % Molecular
Geometry and Molecular Graphics: Natta's Polypropylene
and Beyond & #9 2iiHAH Y, FEMHSLALEITH
DL HDOMRDILEZH L0 TELIEL Y
Varvkhoi, F0O#IE, Milano Design Museum D
JE R T Welcoming Party 23ffiE S h, ZMFIZIHR Z iR
D, POFLOBNAE Z AL 7.

2 HHDBER, RfF#H, 7V RX=—1N—ky ¥ aro
53, BAY—ty¥aroREMIbNT. Bk
&, EHIFET L AR % 1 AT, 2 HHDRERE 5 A (3
HHEZZ ZAh—¥ 3 Y070 P HORM#EI %
L) oFEMTbII. HAPGIEX, 2HHTHIC
RMCEBLZRATHF A F—THLHMERICTL S
Designing with Shadow in Architectural Lighting Design
LY B AT NIz, 4, Conference Topics i,
Geometry and Graphics in History 2372121 2T 5> (fit
{2, Theoretical Graphics and Geometry, Applied Geometry
and Graphics, Engineering Computer Graphics, Graphics
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BLZZARY T VRROXY TP RSNz, 2D
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Plenary ISGG Meeting and Closing Ceremony D#EF

Closing Plenary D+

WLAT.

B # H O Closing Plenary T iZ, Reloading Geometry
and Graphics L L7zt v ¥ a Y AhfE S h, Executive
Chair T2 % Luigi COCCHIARELLA KIZ & % ¥ & 3 W
@ #, Hellmuth STACHEL JX, i A B R EFIS, Gunter
WEISS [KIZ X 25 E»fTbhiz. 512, Hizko Hints
from TS Reports Dt v ¥ 3 Y H¥rbhi:.

i #% 12, Plenary ISGG Meeting and Closing Ceremony
AP SN, I1SGC AEDIORILE Y, 1CGG2018DHt
4, Slaby Award ZH#H O#is (Otto ROSCHEL [X) %%
fibhiz. & 51T, ICGG2020D R WNT 5 VW I8
TUDOHF I NI URFETHE I EHRFEELS N, Liang
Yee CHENG XX D, % v MEHTH Y28y a4 v %
v uREOMADPIrbNi. LT, Paul ZSOMBOR-
MURRAY JX X D Resolution 3% & S, 1CGG2018i% 5
HElOFZH 7.

SN, 7TEHRICEAZ TV VEyvarvk, Kty
¥ 3 ¥ ® Chair \2 X % TS Report £ v ¥ 3 ¥ A5K & 4
MTHo7z. TS Report £y ¥ 3 YIZBMT X, ICGG
DEKRBEBBENIBRT LI LN TEL LITVZ,
EROK 6/ 7T OREIEEET LI LN TER . IF
KINZICGG L VIR LTV ZL%2%E2 5L, v
a vOREHFRIIOVTHESHMH L T REEE
RETHLEEDNS.
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AUGS3-FRI AUG 4 - SAT AUG 5 - SUN AUG 6 - MON AUG 7 - TUE
TIME Triennale di Milano Triennale di Milano Politecnico di Politecnico di Museo Leonado
Design Museum Design Museum Milano Milano da Vinci
08:40 DESK DESK DESK DESK
09:00 OPENING OPENING OPENING OPENING
T PLENARY PLENARY PLENARY CLOSING
09;40 ISGG INVITED ISGG INVITED ISGG INVITED PLENARY
LECTURE LECTURE LECTURE RELOADING GEOMETRY
AND GRAPHICS
AGLANCE TO THE FUTURE
09:40 PLENARY PLENARY PLENARY
10:00 POSTER SESSTION POSTER SESSTION POSTER SESSTION PANEL SESSTION
10:00
10:20 BREAK BREAK BREAK BREAK
S PLENARY
10:20 TS TECHNICAL SESSIONS TS
12:00 TECHNICAL SESSIONS TECHNICAL SESSIONS CLOSING
CEREMONY
(11:40-12:00) PLENARY
TS REPORT
12:00
13:40
13:40 TEGHNICAL TEGHNICAL
15:00 SESSIONS SESSIONS
E)((DI-Fl’IEB"\II'IIgﬁS LEAVE-TAKING
SNACK
15:00 Ewe  goowm o
15:20 BREAK e AND GFg\PHICS TOUR BREAK
ICGG 2018
TS TS
TEGHNICAL TEGHNICAL
15:20 SESSIONS SESSIONS
16:20
FREE VISIT
16:20 TO THE
16:40 BREAK SEUEREN BREAK MUSEUM
OPENING
PLENARY
PLENARY PLENARY
EULOGY OF GEOMETRY TS REPORT TS REPORT
AND GRAPHICS
16:40
18:00
INVITED GUESTS PLENARY FREE EVENING PLENARY
LECTURES INVITED GUEST INVITED GUEST
LECTURE LECTURE
18:00 CONFERENGE PIGTURE ISGG BOARD CONFERENCE
20:00 & MEETING DINNER
LERCOMINC B AT UNTIL 22:30 UNTIL 22:30
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#7054

3 AGOSTO — FRIDAY (TRIENNALE DI MILANO DESIGN MUSEUM)

INVITED LECTURES

WELCOMING PARTY

REGISTRATION and OPENING CEREMONY

#IL001 Rational Estimates for Irrational Problems: Proportional Geometry in the Work of Leonardo da Vinci
#1L002 Molecular Geometry and Molecular Graphics: Natta’s Polypropylene and Beyond

Matthew Haiden LANDRUS
Guido RAOS

4 AGOSTO — SATURDAY (POLITECNICO DI MILANO)

INVITED LECTURES

#1003 Geometric Thinking and the Geometry of Conics and Quadrics

Paul Zsombor-Murray

COl

E TOPICS:

POSTER SESSION

#017 (C)

#039 (E) Visual Art as Science

#047 (E) Learning Creative, Learning

0 Rak

#052 (A) Comparison with

#003 (A) Spatial Analysis and 3d Modeling: Drawing the Cathedral of Brasilia in Different Software
#005 (T) Geometry of Conjugation of Curvilinear Channels of the Parts

uadratic Characteristics of Workspace Curves of Generalized Planar Cable-Driven Parallel Mechanisms
#019 (A) The Modeling for Numerical Simulation of a Nuclear Reactor Based on Cad System

Zu”, Scenes in and Around the Capital of Kyoto
#057 () An Algorithm for Computing Geodesic Curve Based on Digital Experiment of Point Clouds
#063 () Golden Ratio and Jewelry Creation

#1582 (C) Visual Simulation of Erosion Terrain Considering Different Materials

Luciana N. DINIZ, Igor K.S. MARINS

Yurievich BRAILOV'

Lewei TANG

Minle XU, Yuanguang FU
Antonio MOLLICONE
Maria Ines PASCARIELLO
Kazuko MENDE

(T) Theoretical Graphics and Geometry
(A) Applied Geometry and Graphics
(C) Engineering Computer Graphics
(E) Graphics Education

(H) Geometry and Graphics in History

Peng-Fei ZHENG, Qing L1U, Ju-Di ZHAO, Da-Jun LIN, Qi AN
Claudia Regina BATISTA, Adhemar M. do VALLE FILHO

Tomoya ITO, Tsukasa KIKUCHI

T

T

c

E

H

A

A

#006 Curved Folding with Pairs of
Cones
Otto ROSCHEL
#008 The Cube: its Relatives,
Geodesics, Billiards, and
Generalisations
Gunter WEISS
#015 Some Theorems of the
Euclidean Geometry in
Pentagonal Quasigroups
Stipe VIDAK
#023 Geometric Algorithms for
Constructing Algebraic Surfaces
on the Basis of Grassmann’s
Ideas and Their Extensive
Equations
Michael MANEVICH
Elizabeth ITSKOVICH
#031 Hyperbolic Space Forms with
Crystallographic Applications
and Visualization
Emil MOLNAR, Jené SZIRMAI

#040 Equidistant Set of Conic and
Line
Mirela KATIC ZLEPALO
Ema JURKIN
#048 Surface and Curves: a
Dialogue Between Nature and
Structural Analysis
Otello BERGAMO
#055 Duality in Non-Polyhedral
Bodies
Eva WOHLLEBEN
#058 Quadric Sections of
Four-Dimensional Cones
Michal ZAMBOJ
#065 Graphics and Quantum
Mechanics - the Necker Cube as
a Quantum-Like Two Level
System
Giorgio BENEDEK
Giuseppe CAGLIOTI

#054 Solving applied geometric
design problems with the use of
3D-CAD

Kenjiro SUZUKI

#056 Electronic Geometric
Modeling is the Basis of Modern
Geometric Graphic Education in
the Technical University

Viadimir GUZNENKOV
Pavel ZHURBENKO
#070 Attribute Information on

#07 Practical Skills in Autocad
Through a Mass Open Online
Course

Natalia KAYGORODTSEVA
‘aleriia LUZGINA
#018 Digitizing Spatial
Visualization Tests
Domen KUSAR
Mateja VOLGEMUT
Lidija PLETENAC
#022 The Importance of Circular

Three-Di
Models -An Example of
Training Methodin Three-
Dimensional Annotated Models
for Beginners in Mechanical
Design
Masahiro YASUI, Susumu KISE
Sozo SEKIGUCHI, Kazuya
OKUSAKA, Shigeo HIRANO
Tsutomu ARAKT
#075 Transient Finite Element
Analysis Based on Selective

Modeling, Digital Project and
Collaborative Actions in the
Architecture Learning

Ivan XAVIER, Philipe
CANTREVA, Igor MARINS

#034 Quality Management of

Engincering Graphics Teaching
Dilarom F. KUCHKAROVA
Dilnoza A. ACHILOVA

#037 Digital Anamorphosis. A

Didactic Experience

#010 Geometry, Arithmetic,
Architecture. Calculation
Methods for Vaults® Surfaces in
the Modo di Misurare le Fabriche
by Guarini

Roberta SPALLONE

#016 A Study on Location
Planning of Mountain Temples
Through the Scene Transition of
the Visiting Route by
MOTATION - Case of Muroji,
Hasedera and Kinpusenji in
Nara, Japan

Momoko KATO, Hirokazu ABE

#088 A Contribution to the History
of Representation. The
Unpublished Treatise by Matteo
Zaccolini

Marco FASOLO, Matteo MANCINI
Leonardo BAGLIONT

#093 The Masonry Domes Over
the Centuries: the Important
Role of Geometry

#002 Alternative Interpretation of
the Pliicker quadric’ s Ambient
Space and its Application

Georg NAWRATIL

#011 Margin® s Landscapes
Between Po and Trebbia Rivers
in Piacenza Area: Geometrical
Descriptions

Alessandro BIANCHI

#020 The Design of Jlamt: an
Aided Tool for Large-Scale
Complex Physical Modeling

Yan MA, Yuanguang FU
Guiming QIN

#027 Geometric Basis of the Use
of Green Constructions for Sun
Protection of Translucent Fences

Tetyana TKACHENKO

#062 Examination of the Visual
Experience of Biomorphic Form
Materialized in Urban Design
Model

Biljana S. JOVIC

#033 Toward a New Capital by Le
Corbusier- a Synthesis of Images
with Different Origins

Michio KATO

#043 The Evolutionary Mechanism
of Unit Cell: Parameterizations
of Polyhedron Sandwich
Structure Based on Rigid Origami

Hao QIU, Yicong GAO, Yixiong
FENG, Hao ZHENG
Jianrong TAN
#051 Converting 3D-CAD Data
into FRP Parts

Sande GAO, Loulin HUANG
#059 Generic Fitting in Point Clouds
Daniel KLAWITTER
Oliver BRINGMAN
Christian TONN

#096 Geometry of Stairs
Cornelie LEOPOLD

Laser Melting Technology Jodo Pedro XAVIER Luisa ROSSI COSTA Aleksandar A. CAKOVIC
Linshan DING, Li ZHANG José Pedro SOUSA Raffaella PAVANI | J. T. TOMICEVIC-DUBLJEVIC
Chunhong RUAN Alexandra CASTRO | #101 Simulation of the Giant Wild Andjela D. MITIC
Zaizhuo JIANG Goose Pagoda in Immersive
#130 Geometrically Constrained Virtual Reality Environment
Surface (Re)construction Fei YANG, Shilun HAO
Gudrun ALBRECHT Adrian TAN, Fabian TAN Michael
Franca CALIO, Edie MIGLIO PARKE, Lixin JIA
T E [¢] E H

#67 Two Remarkable Spherical
Arrangements of Circles
Hellmuth STACHEL
#072 Minkowski Triples of Curve
Segments
Daniela VELICHOVA
#77 Quasifocal Line and “Burning
Curve”
Aleksandr DVORETSKII
#121 Curves and Surfaces in the
Churches with Ovate Plant in
Naples. Geometric Analogies and
Differences
Ornella ZERLENGA
Vincenzo CIRILLO

#084 Research on an Effect of
Providing User Interaction for
Graphic Education

Biljana S. JOVIC
Takashi OHTANoriko SATO

#086 Research and Practice of the
Mixed Teaching Mode for
Engineering Based on MOOC

Jingying ZHANG, Wei YANG
Xianying TONG, Hui ZHANG

#091 Biomimetical Approach in
Training Students of Technical
Institutes in Graphic Disciplines
with Aim of Developing Creativity
and Formation of Professional
Culture of the Engineer

Galina GAVRILENKO
Uliana DANILOVA

#092 Non Conventional
Representation, Depicting the
Intangible

Barbara E. A. PIGA
Rossella SALERNO

#078 Expression Recognition
Method Based on Weighted
KNN and Random Forest

Kaiping FENG, Siyuan LAI
Quanjie L1, Jumven WEN

#110 The Optimization Algorithm
for Gait Planning and Foot
Trajectory on the Quadruped
Robot

Baoling HAN, Xiao LUO
Rui ZHAO, Qingsheng LUO

#252 Mixing of Fluids with
Space-Filling Curves
Martin Friedrich EICHENAUER

Kevin NOACK
Daniel LORDICK

#2266 Challenges on the Complex
Geometrical Modelling of
Historical Buildings for
Numerical Simulations

Grigor ANGJELIU
Dario CORONELLI
Giuliana CARDANI

#041 Formation of Competence in
Students of Technical University
for 3D-Modeling and
Prototyping of the Objects

Tatiana BOSHCHENKO
Natalia KAYGORODTSEVA

#044 Creative Graphics Education
Potential for Creativity of
Hospitality Students via Virtual
Environment

Zhen LIU

#045 Basic Modelling Education to
Obtain 3D Spatial Perception for
Design Beginners

‘Maiko K. TSUJII, Ayako KITA

#168 The Effect of a
Two-Dimensional Optical
Illusion Pattern on the
Three-Dimensional
Interpretation of Objects Using
Café Wall “Tllusion Blocks™

Tomoko OHTANI, Daiki
AMANAI Kazushi MARUYA

#030 Drawings and Models in
English Perspective Treatises of
the XVII and XVIII centuries

Cristina CANDITO

#038 Theater and the Towns

Enrica PIERAGOSTINI
Salvatore SAINTUCCIO

#053 The Study of
“Deconstructivism” in a Field of
Architecture. Referring to
Exhibition at MoMA and
Bernard Tschumi

Masanao KITAMURA
Hirokazu ABE

#061 Graph Theory and Music: a
Mathematical Tool for
Musicians

Giovanni ALBINI, Estonia]
Marco Paolo BERNARDI

A
#026 3D Printer of Five-Axis
Laminate-shaping with FDM
Method and its Application
Tatsuya MOCHIZUKT
Akehiro KAWAMURA
#069 Exempla Imperfecta: the
“Curious” Image of the Platonic
Solids
Gabriella LIVA
#081 Interactive Visualization for
Analysis of Air Traffic Model
Kensuke YASUFUKU
Shinsuke NAGAOKA
#085 Best Fit Analysis in the
Geometry Characterization of
Domes
Laura FLORIANO, Mariangela
LIUZZO, Giuseppe MARGANI

A
#035 Identification Method of
Topographic Surfaces Models
Dilarom KUCHKAROVA
Dilnoza ACHILOVA
#090 Visualized Analysis of Spatial
Distribution of Dissolved Oxygen
and Nitrogen Removal Efficiency
in Constructed Wetland
Aichen JIA, Huixue YAN
#094 Application of Middle-Out
Design Based on Multi-Body
Method
Hongxia SONG
#097 A Geometric Look at 3D
Tllusionist Techniques
Maria Helena W.L. RODRIGUES
Madalena GRIMALDI
Daniel WL RODRIGUES

A

A

(o]

H

A

A

#136 From Voxels to Parts:
Hierarchical Discrete Modeling
for Design and Assembly

Andrea ROSSI
Oliver TESSMANN

#137 A Program to Seek Drawing
Methods for Descriptive
Geometry in Prolog

Shinobu NAGASHIMA

#138 Study on the Modeling
Converting Methods of Complex
Mechanical Product Exterior
Design

Jing GAN, Lei MA

#144 Geometric Representation of
3D Jet Turbulent Macrostructure
Olena GUMEN
Volodymyr DOVHALIUK
Viktor MILEIKOVSKYI
#147 The Geometry of the Ramp in
Frank Lloyd Wright” s Organic
Architecture
Ana TAGLIARI, Wilson FLORIO
#149 Interaction Between 3D
Printing and Geometry Studies
Marianna ZICHAR, Ildiké PAPP

#106 Curves with Special
Aesthetics Generated by an
Original Mechanism
lulian POPESCU, Ludmila SASS

Alina DUTA, Anca BARBU
Gabriel MARINESCU

#109 The Configuration Design
and Analysis of a Small
Air-Land Amphibious Detecting
Robot

Xiao LUO, Qingsheng LUO
Chen ZHU, Baoling HAN

#113 Rescarch on Parametric
Modeling of Cable-Stayed
Bridge Based on BIM

Ziru WANG, Yuanjun HE
Baiyu MA

#111 Shell Tessellation — Research-
Based Design Strategies Between
Architecture and Mathematics

Marco HEMMERLING
Carlo DE FALCO, Elena ANGELI

#117 Teaching Geometry and
Surfaces Evaluation Through
Graphic Representation and
Dynamic Paper Models

Caterina CUMINO
‘Martino PAVIGNANO, Maria L.
SPREAFICO, Ursula ZICH

#131 Systematic Review of a
Flipped Learning Model for the
Courses of Descriptive
Geometry, Engineering and
Computer Graphics

‘Marianna V. VORONINA
Sergei Anatolyevich IGNATIEV
Viktoriva A MERKULOVA

#064 Phonurgia Nova. Geometrical
Acoustics in the 17th Century
Alessio BORTOT
#066 Geometry as a Tool to
Manage the Territory. Nicolaas
Kruik and the Map of the
Merwede
Laura CARLEVARIS
#073 The Quincunx as
Architectural Structure.
Geometry and Digital
Reconstructions after Leonardo
da Vinci’ s Centric Plan Temples
‘Marco CARPICECT
Fabio COLONNESE

#107 Graphical Analysis of the
Structural Behavior, According
Hypothesis of
Rankine-Schwedler, of a Large
Stone Dome in Granada (Spain)

Javier SUAREZ
Juan José GRANADOS
Jose Antornio GONZALEZ

#108 Modularity of Concave
Polyhedra of the Second Sort
with Octagonal Bases

Marija OBRADOVIC

#126 Repetition of Triangle
Fountain of Aldo Ro:
Geometrical Analogy of
Architecture

Yuji KATAGIRI

#127 3D Modeling of the
Biological Form of the Green
Chinche

Dina ROCHMAN
America SINCHEZ

#128 Research on Video
Representation by
Unexperienced Viewpoint Using
360 Degree Movie

Yuya SATO, Tsukasa KIKUCHI

#134 An Algebraic Version of the
Input-Output Equation of Planar
Four-Bar Mechanisms

Manfied HUSTY
Martin PEURNER

INVITED LECTURES .
#1L004 Designing with Shadow / in

Lighting Design

Kaoru Mende

5 AGOSTO — SUNDAY (POLITECNICO DI MILANO)

INVITED LECTURES _
#1L005 Higher D;

Geometries. What are they good for?

Boris Odehnal

POSTER SESSION

#071(©) Kinematical Ruled Surfaces Based on Interrelated Movements in Axoids’ Triads “Torse-Cone-Cone™
#087(A) Determining Features of Volumes of Interest of Medical Ultrasound Images

#099 (©) Getting the Smallest Sphere which is Tangent to Four Non-Parallel Unlimited Skew Lines in General Positions Based on Matlab
#100 (H) The Alexaner Mosaic and the House of the Faun. The Iconic Light of Geometric Relationships
#129 (E) Representation of an Object in Engineering as a Semiotics Sign
#151(A) Designing by Rules: Parametric Workflow Behind ICGG2018 Conference Logo
#167(T) Wallace-Simson Line In Four Cayley-Klein Planes
#174 (1 Building Types and Narrative Development in Emaki —Comparing the Compositions of Kasuga Gongen Genki and Ishiyama-Dera Engi Emaki
#233 (E) MRT as a Testing Instrument in Research on a Singular Aptitude among Architecture Students

Galina RACHKOVSKAYA, Yuriy N. KHARABAYEV - [Russia], Natalya S. RACHKOVSKAYA

Robert TORNAI, Péter TOROK, Botond BALOGH, Janos P. PALMAI

Ye TAO, Sheng WEN, Kai ZHANG
Luisa FERRO

Harri LILLE, Aime RUUS

Matteo CAVAGLIA

Ivana BOZIC DRAGUN

Noyiko SATO

Renata A. GORSKA, Barbara WOJTOWICZ, Agnieszka WOJTOWICZ,

T

T

E

H

H

A

#121 Curves and Surfaces in the
Churches with Ovate Plant in
Naples. Geometric Analogies and
Differences

Ornella ZERLENGA
Vincenzo CIRILLO

#215 Optimized Ruled Surfaces
‘with an Application to
Thin-Walled Concrete Shells

Kevin NOACK
Daniel LORDICK

#273 Detection of Critical Direction
for Feature Line Extraction on
Meshes Based on Local Integral
Invariants

Qigi GAO, Yasushi YAMAGUCHI

#080 A Property of Area and
Perimeter
Douglas DUNHAM, John SHIER
#123 Isotomic Transformation with
Respect to a Family of Triangles
Helena KONCUL
#155 Geometric-Constructive
Traces in the Drawings by
Francesco Borromini
Marco CANCIANI
Giovanna SPADAFORA
Giovanni FORMICA
Marco D'ANGELICO
Camilla LEBBORONI

#163 A Revised Small
Project-Based Learning Program
on Geometry -Maximizing the
Volume of Solid

Ichiro TANAKA

#158 From the Plan to the 3D
Model Through Folding: Case
Studies in Fashion Design

Alessandra AVELLA

#0350 Teaching 3D Character
Animation Through Four Related
Tasks

Ratko OBRADOVIC
Milos VUJANOVIC
Igor KEKELJEVIC

#009 Leonardo da Vinci as a
Scientist in Assessing the
Encyclopedic Literature of
Tmperial Russia, the Soviet
Union and the Russian
Federation

Mikhail MASHKARIN
Natalia KAYGORODTSEVA

#074 The Triad of Vitruvius in the

Modem World
Elena I. SHANGINA

#029 Geometry / Time
Measurement/Sundials. Graphical
Resolution via Algorithmic and
Parametric Processes

Francesco DI PAOLA

#122 Ludovico Cardi Said "I
Cigoli” . Practical Treaty of
Perspective: Innovative Aspects
and Intuitions

Daniele CALISI

#132 DeL’ Orme’ s Graphics

#156 Directorial Surfaces and the
Possible Applications in Cupola
Design

Maja M. PETROVIC
Radovan STULIC, Marko P. VUCIC
Radomir M. MIJAILOVIC

Language: Between
and Orthogonal Proto-Projection
Antonio CALANDRIELLO
#140 Sharawadgi and Hidden
Geometry — Take Graphic
Analysis of Wangshi Garden as
an Example
Luyi LIU

#157 of
Achiral Polyhedra
Vera VIANA, Jodo Pedro
XAVIER, Ana Paula AIRES,
Helena CAMPOS
#160 A Storage Model for Large
Scale Web-Based Learning
Systems Based on Concept Tree
Hongming CAL Zheng WANG
Jingjing LI, Haivan YU
He YUANJUN

TR 52 4% GII&159%) TUK304E12H]
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6 AGOSTO — MONDAY (POLITECNICO DI MILANO)

INVITED LECTURES _

#1L.006 C. Visual [llusi

ion and its A

Peeraya Sripian

#036 (H) Luca Pacioli: a Leonardo’s Fri

iend

#115(A) A Study on Automatic Generation of Heating Patterns of Contour Maps for 2.5D Printing
#180(A) Geometric Analysis and Engineering Application of Conic Section

#186 (1) Parametrizing 3-Webs of

ircles on Darboux Cyclides

1235 © Federated Pasametric Models for Seismic Risk Analyss in Existing Bulldings
and Di

#246 (H) Vilnius Cathedral Ceiling

Models — E:

#248 (E) A Study on Monozukuri Education in Katdiou Doll Production
#261 (E) Featurcs of Teaching the Graphic Discipline Courses for Different Specialty Students
#272() Study on Analysis Support of Lubrication Phenomenon by Three-Dimensional CAD

#279 (E)

from Geometric and Project Design Education

Tullia NORANDO, Paola MAGNAGHI-DELFINO
Hiromasa SUZUKI, Yutaka OHTAKE, Yuta MIWA
Yaqi XU, Chengfang ZHANG, Qiaomin HE, Xinwu MI

Rimvydas KRASAUSKAS
Carlo BIAGINI, Paolo OTTOBRI
Daiva MAKUTENIENE

Hiroki TOMINAGA, Masayuki MORI, Naoki IIDA, Kenichi HIROSE

Iryna TARAS

Toshiaki KANDA, Masatoshi NIIZEKI, Toshihiro OZASA
Caio Cesar PEREIRA, Guacira Macedo dos SANTOS, Sandra de Araujo Barata GOMES

T

T

c

E

A

A

#177 Relationship Between Time
and Typical Buildings Depicted in
Kasuga Gongen Genki

Noriko SATO

#179 Study and Practice on Double
Deck Folding Structure Mobile
Space Design Development

Shin TSUCHIYA
Toshikazu ISHIDA

#187 On One Locus in the Plane
Jifi BLAZEK, Pavel PECH

#1589 Geometrical Structures of
Planar and Spatial Tessellations
Based on 3D Models of Higher
Dimensional Cubes

Liszlé VOROS

#190 Logicometry: Graphical
Representations of Logical Space
Interrelations

Panayiotis VAROUTSOS

#024 The Properties of Special
Points on the Brocard Circle in a
Triangle

Victor OXMAN, Avi SIGLER
Moshe STUPEL

#082 Examples of Auto-Tsoptic

Curves
Boris ODEHNAL

#192 Structure Functions of Ruled

Surfaces with Null Rulings
Ljiljana PRIMORAC
GAJCICIvana PROTRKA
Zeljka MILIN SIPUS

#197 The Geometry of Quadratic
Quaternion Polynomials in
Euclidean and Non-Euclidean
Planes

Zijia LI, Josef SCHICHO
Hans-Peter SCHROCKER

#200 Graphical Model of the

Biquadratic Transformation
Auyez K. BAIDABEKOV'
Seriktay K. BAYMUKHANOV
Elmira A. KEMELBEKOVA

#118 Aircraft Target Recognition in
Remote Sensing Images Based on
Saliency Maps and Invariant
Moments

Jiexian ZENG, Jie LUO, Jun FU
Xian FU, Lu LEN

#133 Generating Videos Based on
Convolutional Recurrent
Generative Adversarial Networks

Yachao LI, Toshihiro KONMA

#153 Orthographic Drawings
Minting: Testing for
Indeterminate Solid Models
Caused by Underrepresentation

Peter ROSSO, Ben HICKS
Michael PATTERSON

#161 A Creo-Based Modeling and
Toolpath Generating System for
the NC Whirling Process of
Propeller Blades

Xinfeng LIU, Riliang LIU

#195 Directing Scheme Support
Method Based on Analysis of
Angry Characters

Yoshihisa KANEMATSU

#181 Comparative Analysis of
Teaching in Geometric Surfaces
at Architectural Faculties in Ni§
and Tokyo

Sonja KRASIC, Naomi AND
Petar PEJIC, Zlata TOSIC

#188 Mategraphics. Integrating
Graphic, Geometrical and
Algebraic Representations of
Forms in Teaching and Research

Enrico CICALO
Andrea CAUSIN
Margherita SOLCI
#196 Character Making Education
by Dream Process
Ryuta MOTEGI
Yoshihisa KANEMATSU
Naoya TSURUTA
Koji MIKAMI, Kunio KONDO
#0s A Course on Geometric

#141 Between Survey and
Interpretation: the Original Shape
of Flavian Amphitheater
According to Carlo Lucangeli’s
Wooden Model

Jessica ROMOR
Graziano M. VALENTI

#143 La Géométrie Pratique. the
Manuals on Surveying in France
Between the I8th and 19th
Centuries

Camilla CASONATO

#146 Perspective Analysis of the
Inlaid Wood Panels from Duomo
of Bergamo

Giampiero MELE
Giorgio BURATTI

#166 Renovation and Archives of
Japanese Ancient Ritual
Performance at the World Cultural

Di i and T¢ Heritage; Shrine
Overview and Initial Assessment Kohei FURUKAWA
Theodore J. BRANOFF Kazuya KOJIMA
#209 Byme® s Euclidean Geometry Kozaburo HACHIMURA

Revisited with Geogebra

#176 Astronomy of Shadows and

#162 Typological Structure in
Contemporary Architecture Made
of Square Plan

Takahiro OHMURA

#169 A Suggestion of the Optical
Tllusion Blocks for an
Architectural Theory: Toward an
Architecture in the near Future

Daiki AMANAI
Tomoko OHTANI
Kazushi MARUYA

#172 Proposal of Presentation
Method of Planetarium Contents
by VR

Kosei YAMAMURA
Satoshi CHO, Hisashi SATO

#175 Triangular Proportional
Scheme and Concept of Two
Serbian Medieval Churches

Magdalena S. DRAGOVIC
Aleksandar A. CUCAKOVIC
Jelena BOGDANOVIC
Svetlana CICEVIC
Aleksandar TRIFUNOVIC

#178 Perspective and the Blind.

#183 Extended Morphological
Closing Using Geodesic Filtering
Takashi MICHIKAWA
Satoshi WADA
#185 Making Fulldome Tmage
Using the Camera with Fisheye
Lens and the Fulldome Picture on
the Bowl - Workshop for
Children at a Planetarium
Hidekazu TSUJIAT
Megumi TAKENAKA
Tadashi HAY ASHI
#193 Visualizing Infants” Behaviors
at Home Using Augmented
Reality to Prevent Accidents and
Promote Development
Miho NISHIZAKI
#194 Visual Paradoxes in Video
Games: Spatial Reconstructions
and Geometric Analysis
Alessandro OLIVIERI
Ramona FERIOZZI
#202 Smart Artefacts and Spaces to
Interact, Promote and Transfer
Cultural Knowledge

Ryuta MOTEGI, Naoya Giorgio BOLONDI | Light: Athanasius Kircher' s Towards a Communication of Mauro CECONELLO
TSURUTA, Koji MIKAMI Alessandro LUIGINI | Sundials Between Geometry, Painted Spaces to the Visually
Kunio KONDO Perspective and Science Impaired
Isabella FRISO Barbara ANSALDI
Cosimo MONTELEONE
T E c E H A A
#083 A Spatial Version of the #236 Is the Constructional Drawing | #159 From Orthographic Drawings | #212 Adjusting Simultaneousness | #19% Digital Approach to #206 “Ultima Dea” : a Laser #21 Unfolding Geometry from
Tl\comm of the Angle of an International Language for to Editable Models of Simple for 3 > s Design. The Scanner Application for 3D Unity: Digital Survey and 3D

cumference

Georg GLAESER
Boris ODEHNAL
Hellmuth STACHEL
#234 Integration Between
Perspective Images and BIM
Models: Projective Geometry is
still Alive

Paolo BORIN
Federico PANAROTTO
Andrea GIORDANO
#280 Using Topological
Transformations to Construct the
Intercepting Lines

Gocha CHAVLESHVILI
Gaioz PARTSKHALADZE

Engineers?
Modris DOBELIS
Piotr POLINCEUSZ
Monika SROKA-BIZON
Krzysztof TYTKOWSKI
Daniela VELICHOVA,
Antanas VANSEVICIUS
#2536 Geometrography Revised and
Enlarged: a Brazilian Geometer’s
Approach to Emile Lemoine’s
Work
Marcelo DA SILVA BUENO
#57 Challenges and Promises of
Mobile Devices Usage for Spatial
Visualization Skills Assessment in
Engineering Drawing Course
Aleksandar TRIFUNOVIC
Svetlana CICEVIC
Dragan LAZAREVIC
Magdalena DRAGOVIC
Aleksandar CUCAKOVIC
#262 Drawing Geometry: a
Laborious History in Italian School
Giorgio BOLONDI

Solids Using

of Alc]mecmre in Pub]lc
it

Coupled with Feature Recognition
Peter ROSSO, Ben HICKSMichael
PATTERSON
#171 3-D Reconstruction of
Bubbles inside Valve Based on
Multi- Mirrors Imaging
Liye JIAO, He XU
Haihang WANG, Zitong ZHAO
Vishwanath POONEETH
#219 Analytic Approach to Finding
Lines in Images and Estimating
their Uncertainty
Matthew HARKER
Paul O’LEARY
#220 Geometric Fitting,
Registration, and Identification for
Large Sets of Spatial
Measurement Data
Matthew HARKER
Paul O’ LEARY

Niels-Christian FRITSCHE
#25 A Multview Interactive
Interface for the Solution of
Descriptive Geometry Problems
Fabio G. TEIXEIRA
Sérgio L. DOS SANTOS
Fernando B. BRUNO
#28 Physical — Digital. Defining
the Architectural Space
Jolanta TOFIL
#32 Design-Based Leaming
Supported by Concrete-Empirical
Leamning Objects in Descriptive
Geometry
Fernando B. BRUNO
Régio P. da SILVA
Ténia LK. da SILVA
Fabio G. TEIXEIRA
Gabriela Z.A. PIZZATO

Tnner Light of Neoplatonic
Geometry
Matteo Giuseppe ROMANATO
#237 Abraham Bosse and the
Perspective in Practice
Marta SALVATORE
#243 Material Models of Ruled
Surfaces as Witnesses to the
Development of Mathematical
Teaching
Robert PASSLER
Daniel LORDICK
#218 Geometry in Advertising
Graphics
Massimo MALAGUGINI

Modeling
Salvatore BARBA
Francesco VILLECCO
Alessandro NADDEO
#207 An ‘Unlikely Rome’ . the
Geometry as an Event. Geometric
Investigation as an Operational
Category in the Invention of Space
Carlos Daniel CAMPOS
s CIRAFICI

Modeling of Islamic Decorative
Apparatuses in Generalife Palace,
Alhambra

Raffaclla DE MARCO

#223 Geometrical Universality of

Extremely Modular Systems

#210 Geometric Links Between 2D
Patterns and 3D Structures in
Islamic Architectures of Andalusia

Barbara MESSINA
Stefano CHIARENZA

#217 Imperial Porphiry and Golden
Leaf: Sierpinski Triangle in a
Medieval Roman Cloister

Paola BRUNORI
Paola MAGRONE
Laura TEDESCHINI LALLI

Machi ZAWIDZKI
Jacek SZKLARSKI
#226 A Perspectograph fora
@ Way of
José Vitor CORREIA
Luis ROMAO

#229 The Role of the Graphic
Element in the Context of Playful
Games for Cultural Heritage

Valeria CERA

A

A

(¢}

H

A

#259 Visualisation of DSM as
3D-Mesh for Urban Analysis
Pawel RUBINOWICZ
#264 Dendrimer Diagrams on the
Disk and in the Ball
‘Daniel LORDICK
#265 A Quest for the Structural
Response Through Geometric
Representation of the Design of
Built Heritage
Maria Chiara GIANGREGORIO
Giuliana CARDANT
Dario CORONELLI

#269 Immersive Visions. Some
Paradigm a of an Exceeding
Iconography. Capture and
Monitoring by Spherical Cameras
and Interactive Smartglasses

Federico Alberto BRUNETTI

71 Utilization of Plane
Tessellation for Paper Folding and
Geometrical Transmittance Pattern
for Lampshade Design

Hirotaka SUZUKI

#278 Collecting and Visualisation
of Pedestrian Navigation Routes
Data with Parametric Tools

Maja ILIC

#095 Study on Adaptive Threshold
Image Processing Method for
Detection of Vaceine Activity

Yancong LIU, Chao HUANG

#098 Tensile Structure Form
Finding on the Basis of Properties
of Frame-Grid Template

Eugene Viadimirovich POPOV
Marina Victorovna LAGUNOVA
Sergey Igorevich ROTKOV

#275 The Three-Dimensional
Modeling and the Finite Element
Analysis of the Cycloid
Hyperbolic Arch Dam

Ting-Na DU, Bo LT

#046 Reinterpret whith Estrus.
Creativity and Science in the
Drawing Workshops of the
Degree Course in Communication
Design

‘Maria Paola MARABOTTO

#274 Application of Augmented
Reality in the Compilation and
Publication of Cartographic
Textbooks

Hongliang FAN

#250 Design Method of Original
Motifs and Decorative Pattern
Applying Geometric Baseline
Utilized in Japanese Crafts

Kuniko OHTOMO

#260 DIN, DON, DAN - Geometry

and Bells
Graciela M. COLAGRECO
Gunter WEISS

#267 The Influence of the
Discovery of Prehistoric Pile
Dwellings around the Alps to
Architect Hannes Meyer

Hideo TOMITA

#230 Geometrically Controlled
Digital Workflow from Scratch to
Fabrication

Milena STAVRIC
Albert WILTSCHE
Markus BARTAKY, Elmar HESS

#238 The Story of Nanojesus:
Combining 3D Scanning and
Femtosecond Laser
Nanolithography for the
Fabrication of the Smallest
Nativity Scene in the World

Ryté ZIURIENE, Eimantas AUGLYS

Linas JONUSAUSKAS
Darius GAILEVICIUS
Eglé GIRDZIJAUSKAITE

#245 Parametric Modelling and
Geometry for the Study of
Lunettes in Compound Vaults

Marco VITALI

#249 Between Architecture and
Writing: Graphical Geometry to
Decipher System of Signs. Campo
Verano in Rome

Elena IPPOLITI
Francesca GUADAGNOLI

#255 The Korean Alphabet and the

Translation Processes in Design
Andrea AROSA

#258 Cellular Automata Between
Life Science and Parametric
Design: Examples of Artificial
Life to Simulate Natural Processes
and Generate Morphogenetic
Artefacts

Irene CAZZARO

INVITED LECTURES
#IL007

of Seeing. On the

Origin of the Images

Agostino De Rosa
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#ILOO1 Rational Estimates for Irrational
Problems: Proportional Geometry in the
Work of Leonardo da Vinci

JEEBMMENO SR - LT
WE ¥« ErFofficBir s
DR %

Matthew LANDRUS

University of Oxford, United Kingdom

BE

Matthew Haiden LANDRUS [KIZHIESL v 7 A7 * —
FREY VTV Y ALy VEERFHIER L FR O
TJzu—E LT, 4IERE»SI8IARRICBIT 2 T3EE HR
THOBRICOVTOMRICHEFRLTBY, ZEWEB L
Oy =7 oOfifEm=, %5 0MMELE EREM L
LTwb. 72, LAFVE-F -1 v FOff%RE L
LcmesncTBy, 7rrutsy roFRm ERYE,
BESAbD (T Ky 7 R, 5 BRI, HBERBSUEo
JERIZOWTORFZE S £\,

ARIPLEEE T, 160 Zb Y HICBIF 5 T35 L
HEMDIZODORMFLHME VD T—<T, EMRL
IyY=T7OMTHR L EHERM ZMAGDEY
Va—3ar e IR, SR OH.OR 1 E
FHoTVF Y AIZOWT, EWLXLFFVE- F -
74 v F L EORROES & BNCHEZERC R A S
7o BRIC, SR H LYy <Y - Fy L - 7
7V 4 TASEREO LR OB & L THiArh7z [REOK
B 2 L, ZORIERHAN AT I 2N & O Bk
PREVTONS. 72, ¥ T4 Y FPERLEW
bNBERLR 7 0 AR % FREITHEL CTH7-HH 258
WL &b, BOBELAFESN:
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#1L002 Molecular Geometry and
Molecular Graphics:
Natta’s Polypropylene and Beyond

gL o L (RFER)
FuF ORYTREL Y EF DI

Guio RAOS

Politecnico di Milano, Italy

BE

A#TIE, ICGG2018DFA MTH B3I 57 LRK
#2OTVaNE - Fy VBRI LIR) TrL v
i, L% - BB B0 TR L Z o
1t (KRR OBEEEICOWTOEI b,
1954412, o %, 7TAVy 2 T7Fv 7 - K7
¥l > (iPP) OEAGICHFATHWOTRIIL, ZOf%
BRI, BABRTIAT 4 v o PERESND LI
ol FvFiE, TOERILD, 1963FEICFL VD
H—= e V=5 =) =NV EEEZZE L
7. Ty OPPIILEAMEE AT HMEMEBIETS
5. Fv ¥ OWRLIZIZFEEING, EWES T WE O
BEPOPCTLERNE S F R BTNz B
BRIBWZ 21T, FIziE, A= 7L AN
DONEZUEIZBITS [abtA] R, ThyrEs
Vo Z7ICE DR ENZZDNAICBIFS [ZEHTA
DI, AWEGTWEDL L ISEAMEEZAH LT
Wh. IRSDRFZEICEWTIE, 5o AR o
&, 2ot (XWEBD) 2o TEE R &EH %
RIZLTE F v ¥ OWZELURS0ESE/ L, O
2B AR E T HEMES BN P2 Y Ea— 412
I05FvIalb—varbus RirEmokEIC X
D, BIZIE, BEHERSICX 2 Sm ARG RO A IC R
LEND LI, MER ARG Y FIE BT IR LT
72, INSOMEICBVTD, BML 5T ORI E
OWHALIZEE 2 E#HEZ R LTBY, VREMNZ &L
A 2—% - TITTA I ADFEEIIL ST ALN
TELEEoTLW,

ZERE
37 TRERY:, ALSR, dEEdR
(Hed - R BURER)
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#IL003 Geometric Thinking and the
Geometry of Conics and Quadrics

SRR I & P8 - 2 Y T A

Paul J. ZSOMBOR-MURRAY etired Associate Professor

McGill University

B=

Prof. Paul Zsombor-Murray is retired associate professor at
the Department of Mechanical Engineering, McGill Univer-
sity in Canada. ICGG 2018 is the last conference in a long
series and Prof. Zsombor-Murray is one of only two dele-
gates who also attended the first event, the “International
Conference on Descriptive Geometry” in Vancouver 1978.
He received the “Steve M. Slaby Award” in 2010, was a
long-term editor of the “Transactions of the Canadien Soci-
ety for Mechanical Engineering” and organized ICGG 2012
in his hometown Montreal.

In his presentation, he discussed three prototypical problems
of computational geometry: 1) Find the infinitely many
lines that intersect three given lines, 2) Find the points of
stationary distance between two ellipses in space and 3)
Find the points of stationary distance between two ellipsoids.
Using appropriate coordinates or parametric equations, he
translated these problems into algebraic equations and thus
made them amenable to modern tools of computational alge-
braic geometry. This approach may seem simple and
straightforward but throughout his talk, Prof. Zsombor-Mur-
ray emphasized the importance of descriptive geometry and
geometric thinking for actually solving the equations. Solu-
tion algorithms can profit a lot from prior geometric
“pre-processing” and the proper interpretation of results
would be impossible without understanding the underlying
geometry.

Well-known for his unique and entertaining style of presen-
tation, Prof. Zsombor-Murray enhanced his talk by numerous

anecdotes, literary references and amusing personal thoughts.

(#tss : Hans-Peter Schrocker)



#1L004 Designing with Shadow
/ in Architectural Lighting Design

EHOTHA v/ BERY T Yo T

Kaoru Mende

Lighting Designer, Lighting Planners Associates Inc.

BIE

WYL i, emEds2eTidnd, &L
O B ERR L TBEEZAIEL TV Z
ETHDH LR RIS, HRAOBMEIZ X > TYY
WOHNZZARNKICE > THID 2285, BREOFXL SH
L7 ZLTHIPRETZI30F—T7—FhbH
Gradation, Contrast, Utsuroi, Sequence, Urban Planning
DEDDBEICLI=N-T, HOHBWATYA Y241
TREZEMOBIZRLENS, 0L IBEEL TS
YA ERBHL T

Gradation I%, JGTHHETH LWVERIZA Sh 2 K
ThoT, GAEM) & GUAPOLONRE) 25
MaENnz. BRI LTL-o&D) &¥d, BilaFoT
H 2 TWw<. Contrast i&, LIRS B LT
4 &1 5A. 22Tk (Aman New Delhi) O < o XD
E LB LAY S REEM DA SNz, BAF
TdH 5 Utsuroi 1, B O EDDIEHZHENRT ST A
Y ThbH ZITIR, BEEGETO JR0¥) ZRL, M
PO D IRPL % FEAah A TEALT IR 2 Bd 7z, Se-
quence &, MEEOMERL LT, LHOERMZ R
52FHEEMY ARTwab. Bl LT BlintheESiE
2HF, FEEM»rOWEE, KER» SN, €L T
(il an - Ny V)%(lSﬁJ\O)L@ D OFk4 BT EZIR L
7z. Urban Planning Ti&, 14 @L%’é%f“ Iz, Wil
& L TR 2 B R7z. REITE WD AR —
VTR, HhoOHBE, BAEn72moloREIEE
THoT, MbTELVWEICYDZHIEL TS, A4
VAN = ORWDOEE, F-AEWE O (Gardens by
the Bay) IR BN TH 72,

MEofaTlE, EBENZRIEImSHsI L L
WINFETIZ L ho7272012, ELVWEIHTFTY AL ol
FEEHIT, BRIIHBLICEHEASTWAL)THA.

EERE

FORBAN R PE KPR T, 19904 (k) 94714 v 7
T vF—=X TV yI—ykiky, RERELE T
HEW, i - SRR 0509 £ TIRA S R T A ) —
OTAFa—%—, TFrF—L LT 72, TR
ZMOMBIALisE s THRPIRER ] ZH8L, HikE
LCinB 2z . HARREYS, WMERETYA v &
ik, ACREPIZ R, FEEBEREPFYA F—Hx, BRTY
A ra3vyiq4—xH REFENRYEHER.
http://www.lighting.co.jp

http://shomei-tanteidan.org
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#IL005 Higher Dimensional
Geometries: What Are They Good For?

3SWILHERBF:T — bDTH A ~

Boris ODEHNAL Aassistant Professor

University of Applied Arts, Vienna

B=

Coming from the “Austrian” school of geometry, Boris
Odehnal is a trained mathematician with emphasis on de-
scriptive and projective geometry but also its modern mani-
festations in CAGD or computational geometry. He started
his academic career at the Vienna University of Technology
and was guest professor at the Technische Universitdt Dres-
den in Germany before he joined the University of Applied
Arts Vienna in 2012.

The words “higher geometry” in the title of his talk refer to
the concept of using coordinates for geometric entities other
than points. Boris Odehnal mentions lines, circles, conics,
spheres, line elements or, more generally, flags (nested se-
quences of subspaces of decreasing dimension). If construct-
ed properly, higher geometries allow to employ the appara-
tus of linear algebra, projective geometry or non-Euclidean
geometry for the investigation of non-point objects. An im-
portant criterion for the construction of a higher geometry is
its low dimension. However, an even more important criteri-
on is the “simplicity” of the transformations induced in the
higher geometry.

As an example, Boris Odehnal mentioned Pliicker coordi-
nates of straight lines. While the space of lines in three-
space is of dimension four, homogeneous Pliicker vectors
are of dimension six but enjoy the pleasant property of be-
ing transformed linearly.

Besides facilitating numerous geometric investigations, high-
er geometries allow transferring algorithms from CAGD to
non-point objects. Boris Odehnal concluded his talk with at-
tractive examples of ruled surface, channel surfaces and rig-
id-body motions that he constructed in this way.

(#ts : Hans-Peter Schroeker)
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#KL006 Computational Visual Illusion
and Its Application

AR L Z DIBH

Peeraya SRIPIAN assistant Professor

Shibaura Institute of Technology
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#KLO007 Blindness of Seeing. On the
Origin of the Images

3SWILHERBF:T — bDTH A ~

Agostino De Rosa professor

Universita luav di Venezia

BE
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Full Paper Session

CONFERENCE TOPICS:

(T) Theoretical Graphics and Geometry
(A) Applied Geometry and Graphics

(C) Engineering Computer Graphics

(E) Graphics Education

(H) Geometry and Graphics in History

4th Aug. (Sat.) 10:20-12:00
(C) Room S.2.3

#054 Solving Applied Geometric Design Problems With
The Use of 3 D-CAD
Kenjiro SUZUKI
#056 Electronic Geometric Modeling is the Basis of Mod-
ern Geometric-Graphic Education in the Technical
University
Vladimir GUZNENKOYV, Pavel HURBENKO
#070 Attribute in Formation on Three-Dimensional Anno-
tated Models - An Example of Training Method in
Three-Dimensional Annotated Models for Beginners
in Mechanical Design
Masahiro YASUI, Susumu KISE,
Sozo SEKIGUCHI, Kazuya OKUSAKA,
Shigeo HIRANO, Tsutomu ARAKI
#075 Transient Finite Elements Analysis of Thin-walled
Structure in Selective Laser Melting Process
Linshan DING, Li ZHANG,
Chunhong RUAN, Zaizhuo JIANG
#130 Geometrically Constrained Surface (Re)construction
Gudrun ALBRECHT, Franca CALIO,
Edie MIGLIO

Oty arTi, L5 HOMIREREITFESN
TWAs, DFD 3B REI N

#054 © XIERAT ORI 3 IRIT OB IR E %,
- BB - YT E Vo 2o TR X ) 2 RoToOHEI )R
ETHIEIHDEL, MEKROTIAN - OLOYLE -
WD 7 F 27 O BN % &G E % 3D-CAD
BT CBICY, BERMEICBIT 5 2 KelboTF
EVENTHH I EERLT.

#070 : BEWERTICBWVTIE, 72A, BHoRIRE

48 Journal of Graphic Science of Japan Vol. 52 No. 4 /Issue no. 159 December 2018

PET BOARTEIATHT, TIEHE, MH, 7otz
HHEOEREZREG L TN BBV D D, AWFFIC
BWTiE, Zh5% 3D-CADIZBWTERT S [
EFNV| BEMTREFEMHICOWTRFT L. 72, K
FOBWMEHIBVT, HZLNTWLIHNFEIIOVTLM
RTINS R, BEMEETBOE R AL B
DFEMEEHE 70 7T A% % - FEMiL, —EDOBHE
157
#1301 VN—=RA T V=7 ) v VR EFIRIE S
NTLE o BMoER, SLaEEYoRE - e, 3
b, BRESBFTHWONTWS., ZZTOMHEZE
B2, GRS NZ) ZEB0EONET— % 25 ik %
(FE70) HERT 2 HBEICOWTIRE L. 2O BETE,
WA T =5 2 HRF D=8y FRERT B, B
B & U ClE 0T = fiF o8 A B = IRl
AT A ZhCkh, HHEoEWlmO (1)
DT REE % 5 72,
($nAR BEEKER)

4th Aug. (Sat.) 10:20-12:00
(H) Room S.1.3

#010 Geometry, Arithmetic, Architecture. Calculation
Methods for Vaults” Surfaces in the Modo di Misura-
re le Fabricheby Guarini

Roberta SPALLONE

#016 A Study on Site Planning of Mountain Temples
Through Scene Transition Along the Visiting Route
by MOTATION: Case Study of Muroji, Hasedera and
Kinpusenji Temples in Japan

Momoko KATO, Hirokazu ABE,
Kensuke YASUFUKU

#088 A Contribution to the History of Representation. The

Unpublished Treatise by Matteo Zaccolini
Leonardo BAGLIONI, Marco FASOLO,
Matteo Flavio MANCINI

#093 The Masonry Domes Over the Centuries:

the Important Role of Geometry
Raffaella PAVANI, Luisa ROSSICOSTA

#01013, o, B, BERTYH B 572 Guarino
Guarini 12 & % Modo di misurare le fabriche (16745ETI4T)
IR ENTR =)V P RO 72D DFHES DN T O
FEz AT, TNR3DTFTYVINETY Y7L



Guarini ADFHHEGE LKL T, TOEES ZHE W
Z eI N

#0161%, L. Halprin IZ & ) $2M8 & L7z AD322 [ % B2 )
THEEIEATHY— OB X &5 T 5 MOTA-
TION OFEIZ & 5T, HADIUHE RO S4EF, A
¥, ERINFOEE K L. e, AL E
BOIR, BLOKRESIMBT 25 ET 205,
ZD &) Y HEBNSHE IZEHOHNROENE 5 2
TWAILAERBLTNS.

#0881%, Matteo Zaccolini 12 X % RKFITD i % fHIr
L7z, £ 4%HI21E, ZHKTH> Bk E P8
DB ERILIKREEZL VNS, EOM%EMGEL
72. Zaccolini DIZDOWTIE, ZhF TIZH B4 ITHGE
BN, ZOBDOANAIHEEZEZTWES.

#0931, AP HEELEEHZTLHIEDAL T 712
BIF$ % Monsonry D% + — b b (31#4d) I2oWT?D
BRTHo7, Ly ERA LT TEROF 2 H 72
B, HHRNTHY, TOBROEEICHEELL 2T
W5,

Cotvyvarvid, PIHORNOFM@ETH 122
XD, AF— BN, T——-—TLAT %
Wit o CHO NIz, FEINT: 5 MOEERD D bk
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4th Aug. (Sat), 13:40-15:20
(A) Room S.0.5

#35 Identification Method of Topographic Surface Models
Dilarom F. KUCHKAROVA, Dilnoza A. ACHILOVA
#94  Application of Middle-Out Design based on Multi-
Body Method
Hongxia SONG
#97 A Geometric Look at 3 D Illusionist Techniques
Maria Helena WYLLIE LACERDA RODORIGUES,
Madalena RIBEIRO GRIMALDI,
Daniel WYLLIE LACERDA RODORIGUES
#90 Visual Analysis of Spatial Distribution of Dissolved
Oxygen and Nitrogen Removal Efficiency in Con-
structed Wetland
Aichen JIA, Huixue YAN

#351%, ETFNVHEOAINC X 2 B M H % R
TLFEORETH L. BIFETNVOTLEMZME L
T, {Sh M}, {x} 2> S B BAT AR E, 522 RO (S,
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4th Aug. (Sat), 13:40-15:20
(E) Room S.2.2

#084 Research on the Effect of Providing User Interaction
for Graphic Education
Biljana S. JOVIC,
Takashi OHTA, Noriko SATO
#086 Research and Practice of the Mixed Teaching Mode
for Engineering Graphics Based on MOOC
Jingying ZHANG, Wei YANG,
Xianying TONG, Hui ZHANG
#091 Biomimetical Approach in Training Students of
Technical Institutes in Graphic Disciplines with Aim
of Developing Creativity and Formation of Profes-
sional Culture of the Engineer
Galina GAVRILENKO, Uliana DANILOVA
#092 Non-Conventional Representation for Urban Design:
Depicting the Intangible
Barbara E. A. PIGA, Rossella SALERNO

Tty va TR, YAGORBENTFEINTY
72, 213 FL o7z,

#0841%, BLHEEBIRHIHIZED FHEICBE T 5058 %
E»frbh, AR eV E 7 OFEEREE 572 3
DETFTNVDOTHA Y 2ZETHE, TATT2RT720
WCHER T 7 —FOREN SN FAE, AR
BT IATE LRI N2 Y TNy — )L
OHEE O T2 WG TR V=T ZhE RAews
V=T LT N T —F LI, #EHmR R
oo Lwv Ul BIR) & UX (2—F—fkEr) %
MEEM L GO TRELL., BMETTa M54 T2RT
FHEICL T, HEPLVEPIITATTEHESL LD
X% BZ EAIRENT.

#0861, WEOHE B IC B B FAEDOEIZ IS
BT AW EE 7 F oS4 vy vy vk
BEMEBEBOBERLYP AT LQ&A T+ —TF A4
% i 2 7 MOOC Z St LEBIEH L7, Zoa—2x
W&o T, FAE ML ] & [RMEMNI %2
UlE3DV 7 by xT72AMLTHE L FEEWE
BEZERL, F4E250E% %, MOOC D
FTRENTPL ML

(g #+)
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4th Aug. (Sat), 13:40-15:20
(E) Room S.1.2

#041 Formation of Competence in Students of Technical
University for 3 D-Modeling and Prototyping of the
Objects

Tatiana BOSHCHENKO,
Natalia KAYGORODTSEVA

#044 Creative Graphics Education Potential for Creativity

of Hospitality Students via Virtual Environment
Zhen LIU

#045 Basic Modelling Education to Obtain 3 D Spatial

Perception for Design Beginners
Maiko Kishimoto TSUJII, Ayako KITA

#168 The Effect of a Two-Dimensional Optical Illusion
Pattern on the Three-Dimensional Interpretation of
Objects Using Café Wall “Illusion Blocks”

Tomoko OHTANI, Daiki AMANAIL Kazushi MARUYA

EHMRKFRIET A~ EMFRTORLHETNT AR
WERFEOERZHE L. I 00Y 4 —F 2MEICHE
FrRWETEwIHEE, 25T v VBEIIBY
T, HEOHIEWIIHET % Z#E o HHRREZ 7 F A +
YAV LT R L AR L o S, R
BORETIESHEDL G D> THIPI L ORRE Bk L
W, BREORETIIEREESEICEHLTERL 2V
BHWRBEATH LI LAY, ZoORNOIFREFEOT T
O—FHPREEHam Lo, HENEE) $<EE%
Noiz.

Natalia Kaygorodtseva i3 3D €7 Y 7 IZB L TT
BERZ TR M S N ENAE L, vy 7 ChfiEx
N2 KRS (Olympiads) TORKFAED 3 N7V —
T AEMBEEZRE L. EZOL DX 0 2,
F—LE VT vT, FLEYF—Yaregwiza
Ia=r—vav, fEmEBHORMIED EOIRDY K
D eV 4 EFIIFITHERMELERLTYS. Ly
LERETOBHREZONER L XV L% ) FHEH
9, FLEGROLANVSHEFITHBICE 2ho
7z.

Zhen Liu K13 R 7 VAEEBBH IZAIEMEZ ) ANS
728 VR %3 A L7z, Second Life NIZAT IV E/ER L,
OU—VT VLA T, fEORELTOREER, ERLGRE
K TOMMPHEORING L2 f7bE, F%ERED
fAmED VR ZHICEW L w9 BRIZHBL, v —



WADBERDHEE V) T 2 — MER~NOIE L L
T, BUITFNEFAED (NS 5B 80 ELZOIBEMN
HY, FTLEZEEOHEMIAZEEL V) IBENS, W
i CERNE 2 RRZTFTTHA F—DEKEE 52 516
Btk AN 2 O R S 7z,
REETFRIIIEMOFHEH 7T v 7 WS DR 5,
ZIRICOSEH & 22RO BIFRICBI T 5 R AE DN
o7z FEIC Café Wall SEHLICBIL T, #FE WS o]
Bl Be s 2 LT, MDTOBMEOHEWIC b 7
DEREVPHEA TN Z e o7z, T HOEME %
e WS EHH 2, FSEHBlERM O &0 X 9 =k
BAMUTHEONIZA Y TV A A —JITHIET 50 A
Tholet ZhHIZ, WHZIRRT DREDOFEIAETN
7o, RAEIICIEHEEMIC A S N Ao RS OIEfk
Zibh, REERELRL 7.

(KW KA

4th Aug. (Sat), 13:40-15:20
(H) Room S.1.3

#038 Theater and the Towns
Enrica PIERAGOSTINI, SalvatoreSANTUCCIO
#053 The Study of “Deconstructivism” in the Field of Ar-
chitecture. Referring to Exhibition at MoMA and
Bernard Tschumi
Masanao KITAMURA,
Kensuke YASUFUKU, Hirokazu ABE
#061 Graph Theory and Music: a Mathematical Tool for
Musicians

Giovanni ALBINI, Marco Paolo BERNARDI

Kty varTRAMORETFEDON, 3HDOFRED
fibhiz,

851 D% FIL ENRICA (#038) DK T, 17004E1%
WA 7 ) 7T ONSRITIZHET SN2 BIEE L 20
ERET B0, FONTRELETHA v Tut
&AL, I2ENE S, BUE, A% - TWbHDh,
BEPMTONRE ED L) RRER > T 0%l
B2 EZHMICLTWA. Z2TIEN, B, 7—
HA TEROFAEIINAZ T, BAEHBAIE 32—
YEAM AL CBMb AR, L, SEYOMEE R
WHMEFML, RKTAZ LI TRETO 520
AR FBREROITLE LTV,

8% 2 OFEFIE KITAMURA (#053) DFEFRT, HEEIC
B LBMEOERE ZORM LWL TW5. Tt
19884 D MoMA (2 51F % JEEis [HiMEE T HRE OB
B DR, BESBHICILNTE 722 L, LaL, BEXRLC
HELZEERDI) L, 7)) FICHL & FE Tz
RIZDTHTHY, HOIPREHGRIEEEZZT T
TeMTENTIE RN &, BIMEIRBERD 1 ATH
BNV F =) - Fa IOMEmIZT Y ¥ OIS HO—
BAROND ZLEZHL2IZL TS,

5 3 O F1E GIOVANNI (#061) DI T 5B
DB L 7T 7HmOIHOBERERANL, 7T
7 i & B R SR OB D B E D X5 1THE
AROPZEHLPIZL TS, FiICFa—= v F VAT
LOMEETIVOMELRMARINTEY, 7778
O DL A DO TRELE 7V & — AL L Tie—
T5Z LR HMIZERADVRE L) Y FVDETIVAL
AEEAIN, 7T 7 BEHS, SRARR, RS T
WO BDOE I T 7T u—F 23T 5 IR S .

(B8 35F1)

4th Aug. (Sat.) 15:20-16:40
(A) Room S.2. 1

#136 From Voxels to Parts: Hierarchical Discrete Model-
ing for Design and Assembly
Andrea ROSSI, Oliver TESSMANN
#137 A Program to Seek Drawing Methods for Descrip-
tive Geometry in Prolog
Shinobu NAGASHIMA
#138 Study on the Modeling Converting Methods of Com-
plex Mechanical Product Exterior Design

Gan JING, Ma LEI
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#136 VWA WAH L IRTLIIRZFHHEENOET IV E L
THEBTHE X, K7V D XD /NS VWERTAE
FAWTRHTE 2 Hihn il R7z, BEYL)I S EL LD
72 EADBIIREN TV, BTIX, 254 FTH
RENTZH S ED 3WILIIRE ZORJFHRITERT 5
DIZETLEERIEENL SWD, EWHIORHY, Z0
B Z2IIHTH o7z, BIMNIEIERRIZ 205 2 L 2%b
Nolz.

#137 EATHIC BT IER G 2T 5720
12, FHEAISEE O Prolog 2 ffio TIT o 72 TH 5.
U L OEMICERDTNF B9 E D hEVD WA RS
WZDOWTHET LR RSB R 57z [Prolog I2& 57
075 AMERIZEEL W) LW BMASHT, C Sk
EOFHEAMSEL R 0T, mlBERL IR M
727a 753 7R EELYOTIERW AL W) FER
Hotz. T HERLTHES>TWZ00] Lwv)HH
AhHY, BETEH>TVARVEWVI AEID - 7.

#138 HHETIRICE M2 BV 2RF Y 7 b EHLAGT
TOREDEFRRY 7 FOMIZIZRRZ ) 83d 5. 0
D DIZET N OB E IR HERRE L2 DT
HbH. 12EZEPro/EL VY VT MIT—F R AL
2D HEIZONTHRRSENT WS, (& 2)

4th Aug. (Sat.) 15:20-16:40
(A) Room S.1.4

#107  Graphical Analysis of the Structural Behavior, Ac-
cording Hypothesis of Rankine-Schwedler, of a
Large Stone Dome in Granada (Spain)
Javier SUAREZ, Rafael BRAVO,
José A. GONZALEZ
#108 Modularity of Concave Polyhedra of the Second
Sort with Octagonal Bases
Marija OBRADOVIC
#126 Repetition of Triangle Fountain of Aldo Rossi: Geo-
metrical Analogy of Architecture

Yuji KATAGIRI

Kt a3k LWk E=EARLREOLEMEE
boley VTV R L AT OBRE G U7
FFE;TDON.

— D HDFEFKIE T T F ¥ KFD Javier Suarez K 5 D
F—AT, N7+ V2R L 2P EOMBEIRE F— A
AHOFVTF IV A NF VA v #HE (1781
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1802) % PARIIZ 3T L, SAT IR R0 O Wi AT %2
To7z. BERE2795m DI, F—2i%5r—FIRIT50125
# L, Rankine DHFHIZHKO X, Wz o L7z,
THFBIX, NI T — FRFO Marija Obradovic K it
MZ A (concave polyhedra) DWfFE%4T->Tw5b. #
ARG DRI LD 4T % I X 22 5 RIBL TR
ELTHBNLMEHAZINL, & 0B MZ A
DETREMNE 2 MREE L TW 5. il d D721 TEEEIRD
Ly F2o), [LIaTuay 7] CEHOT
ATATRBEETHA VITHE LAAT
=ZHHE, Aty va yHEETH LR EHEBIRFD
RS E2S, BERTIVE -0y YOBREO=MAERO
BOK DI Z ATV, RPN R W L2 [T T —
TOWK], [RVTY v aoliydg] 2L, #LBSh
EMARED HRA B K % S OVER O T B 2 U
T, vy voEMOEILE EBRERL:.
Chofi <)

5th Aug. (Sun.) 10:20-11:20
(T) Room S.2.1

#112 Composition and Deconstruction of Spaces Depicted
in Shinji Somai’s Films
Naomi ANDO, Motoharu TANEDA,
Shota ISHII, Nobuhiro YAMAHATA
#215 Optimized Ruled Surfaces with an Application to
thinwalled Concrete Shells
Kevin NOACK, Daniel LORDICK
#273  Detection of Critical Direction for Feature Line Ex-
traction on Meshes Based on Local Integral Invari-
ants

Qiqi GAO, Yasushi YAMAGUCHI

AKtvvaryTid, EBHEICHET LU ES 31
bz, vy ¥a yBm&HEEHEETH-72. 1 EL
WDIZ, #11213, HARAOWLmEEES, MHAREZ (19482
001), /NEEZEHER (1903-1963) WL ZHC Y EiF,
AT OB S D72 R B L HEORRICBIT S
UM OWTORENH - 72, HERTIE, Wl OH0H
Weg (Bi) 2HRELTHIP R INDE V) AT A
VT, BUFTIREEOARALR LT, HAROMA RRGLH
FNTW72720, STV IAER L OBINE S I3
Z il L CHADOEGIZHIRZ Fo 72 Th o 7.

#2151, FAUDLOBMEDREKTH o7, 2D



R EEEOREY 2 HETL2ODT 7)) r—
Tarvy—LVHRBIIETAIRETH /. HRELEZY—
V& FEA TR ZHMAEDLELIEIZLY), F¥FAL Vi
FHBRO 7o A TR#ELEINE. ZohFRITL->
T, EBICRBBZEZ LA EHE SN Zo%
KT, V=IO T7 VT XLIZDOWTOEBIEDE
FlATbih-.

#2731, HARICHZEL TV AEENRERLE. 20
RETIE, GHEHNGRIBMRZMEH 32, ABIWICEA
b Xy vazhlT b7 e KBUBMPRES I
7o, O TV T X LDOKIEGDS, BAFH R
BHoTIA YREWT 05, REOFHETIE, ETILVO
HEGBIRFEEZERORED /Sy 72 Tl 35
CLIZEST, WOHPRIA VREKRT S,

ik A1)

5th Aug. (Sun.) 10:20-11:20
(E) Room S.2.3

#16 A Revised Project-Based Learning Program on Geom-
etry Maximizing the Volume of Solid

Ichiro TANAKA

#158 From the Plan to the 3D Model Through Folding.
Case Studies in Fashion Design

Alessandra AVELLA

#050 Teaching 3 D Character Animation Through Four

Related Tasks
Ratko OBRADOVIC, Milos VUJANOVIC,
Igor KEKELJEVIC

3HH (8/5) FHio [#HE] v varid MEE
WRETHhE ) BENTAY— L7

R DFHIL Z OFEOFEZFHHI L D, A4 IS
T2 OWARD IARDUFE % I RS 5 RN % Hih %
PBL OiA D725 7275, BRRK OMRE Eh T
BB oTLEY, HFD IIEZTOEN

20D OFHEIII Y MOT 7 = v 7 #IKRINHZ,
BAe e Ar—NT77v¥ayi¥FS VIOBH S8 5%
KD DIE T 72 o T2 DTHARIETZ o 72,

3 2® DOk 1X, Fundamentals of Engineering Anima-
tion b\, AMEF X575 —DATX VI VT =X —
vav (BREMEL XY I V2B TT = A—
Tav) EHAABEICOVWTOHEE 572 VT YR
FAv I FY T —DER, AR=VOBE, KT

BEWLRE) & O 4 DORENE L ZEDMEMPI &2 /AT
LNET, A7 FREEZ—DOOETHIZT LDz L
Heflf SN 58K - 7.

BA B THROFPENZHLTVDEDI ST
A5, T ®FFHIZ Computer Graphics—Engineering Anima-
tion EWIHHEBE TR FLDES XA AY —DORHET,
ZHEZIDEFTY VY, LyFY vy, HEMRERKO
XFXYTII—DATNVINT Z A= a vig Ex B ERH
ThobIeruiits L, KERMOHERL I +5EH4
I (13455 x158) LR/FELTEDY, CGHi#H
BT HFERIT E V) HIR EH - 7.

(H —HB)

6th Aug. Mon.) 10:20-12:00
(T) Room S.2.1

#177 Relationship Between Time and Typical Buildings
Depicted in Kasuga Gongen Genki
Noriko SATO
#179 Study and Practice on Double Deck Folding Struc-
ture Mobile Home Design Development
Shin TSUCHIYA, Toshikazu ISHIDA
#187 On One Locus in the Plane
Jiri BLAZEK, Pavel PECH
#189 Geometrical Structures of Planar and Spatial Tessel-
lations Based on 3 D Models of Higher Dimensional
Cubes
Laszlé VOROS
#190 Logicometry: Graphical Representations of Logical
Space Interrelations

Panayiotis VAROUTSOS

#177 & HHEBBEIEE ORI THRICH T 50 &
HHEBLUBRGELAR S O T IZ ST & bk 2 A PED DG
LFENRE LN, —BRORBLL D bk 2R H O
ERBTHILICLY, HEAMOKEEEZRIL L) &
LTWwa EffiimolT T b,

#179 BT ML — 7 =T ADRFICEET A%
T, HEtLZzbozERICHEATIILTHRONE
T4 = RNy 7 LEBIZINT TOWFEDH ) LA
L7,

#187 P L OWLER %, P A 5 E O 1 ML ABCD
DANDFEFGED JEHNF — & 112 B % 556 O Hif OFF
PECBS 2R DM TH - 72.
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#1897 M LI X A2 VAR DOKIE 2B L, € OWi
R 2 B BT 5 & 7 5 7 # VORI O KA
FHOLWwIHETH - 7.

HIOARWZE LT BT 2 75 7 4 A VICERT % 72
DI RICOBMEETVOWELZ HIE L2%T
Hol.

(17 )

6th Aug. (Mon.) 10:20-12:00
(C) ROOM S.2.3

#118 Aircraft Target Recognition in Remote Sensing Im-
ages Based on Saliency Maps and Invariant Mo-
ments
Jie LUO, Jiexian ZENG, Jun FU, Xiang FU, Lu LENG

#133 Generating Videos Based on Convolutional Recur-
rent Generative Adversarial Networks

Yachao LI, Toshihiro KOMMA

#153 Orthographic Drawings Minting: Testing for Indeter-

minate Solid Models Caused by Underrepresentation
Peter ROSSO, Ben HICKS, Michael PATTERSON

#161 A Creo-Based Modeling and Toolpath Generating
System for the NC Whirling Process of Propeller
Blades

Xinfeng LIU, Riliang LIU

#195 Directing Scheme Support Method Based on Analy-

sis of Angry Characters
Yoshihisa KANEMATSU, Ryuta MOTEGI,
Naoya TSURUTA, Koji MIKAMI, Kunio KONDO

Kty arotyyaryFoTIE, Carlo BIAGINI
ek,

KK oRYEy g i, 10: 200EOFETH -7
25, 1HHIE, BREASNO-0ORFER. LIZHL 1
FEDREHEDRE ZFEo 72729, 2/FH 21055EN T
G L7z,

21EH®, #133 Generating Videos Based on Convolu-
tional Recurrent Generative Adversarial Networks 1%, H#A
PoDFEFR. FRFIEHRFREOBL 1 ELETH S
FIATHL. NWEIEZ, £ OWE%E Deep Learning (2
HEEE, TONEENR-RZ [HYZ) TN, ¥
Y DEGWUREAER S 2 D,

3fH®, #153 Orthographic Drawings Minting: Test-
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ing for Indeterminate Solid Models Caused by Underrepre-
sentation I&, £ ¥V ZAD T X MVKEDL DI

CAD % J\wC, Orthographic X{#® 3K % AT 3
RICVRIEIRE AT L, ZOATRRD, HET 53K
TLIIRE DRI ENIZITF DAL ZE L THESTAN S
NPTV TOFERRE. HEE 2 312, 31
B3 2 W 71 7 Z A DREIZO W TR L 72,

41EH®, #161 A Creo-Based Modeling and Toolpath
Generating System for the NC Whirling Process of Propeller
Blades X, "' [&| ® School of Mechanical Engineering,
Shandong University 2* 5 @33, 7 A & @ PTC #k &
DY) —ZAENTWBHEEXRMITFY Y 22— 3 ¥ Creo
Elements/Pro 144 CT& % CAD ¥ 7 F 7 = 7 PTC Creo
Parametric # H\W"C, 7uXJOEF2S5 CAM £ TO
At TAEO R § 5 583K,

51 H @, #195 Directing Scheme Support Method
Based on Analysis of Angry Characters iZ, HZAD 6 D3
F.ORFFIL, WRITHRRFOFMRLGE. AEL A
WA GMRIZET5 [RoleF vy I 77— ITHEHL,
ZNO =T =30 L7z, ZOMREHVT, Kk
DOWGHIERFIC, Fx T 27 7 —DOFBEIOVWTT A LY
TavEITH)IZOORELTIH 0.

(51 i)

6th Aug. Mon.) 10:20-12:00
(A) ROOM S.14

#162 Introduction to “Architectural Geometry” Through
Analysis of Architecture Made of Square Plan
Takahiro OHMURA
#169 A Suggestion of the Optical Illusion Blocks for an
Architectural Theory: Toward an Architecture in the
Near Future
Daiki AMANAI, Tomoko OHTANI, Kazushi MARUYA
#172 Suggestions for new Content in the Planetarium
Kosei YAMAMURA, Satoshi CHO, Hisashi SATO
#175 Triangular Proportional Scheme and Concept of Two
Serbian Medieval Churches
Magdalena DRAGOVIC, Aleksandar CUCAKOVIC,
Jelena BOGDANOVIC, Svetlana CICEVIC,
Aleksandar TRIFUNOVIC
#178 Perspective and the Blind. Towards a Communica-
tion of Painted Spaces to the Visually Impaired
Barbara ANSALDI



8H6H (H) 10:20icfTbN7z814TOLy ¥ 3
JIZBMLE L. BCH—3NT <P eh ot
A, BRIRWERNLHONE L. #1243
ET, WWERERPH ) F LT

RADFEFT [T ] L) BMEOFH L&
52T BEICOVTTL. HEEICBWT Ge-
ometry D7 H & 4 DOEBICHFIFTEZ L E VW) T L
ERFELE L. ZoHTH 4O HOFHAZ OHIZET
D TRLTWBSHT, Fictional Geometry & X1
LUICEENLERMPDETRDH D LV IFLWE
AIFCHEDLDBDTLE. 20 X)X BakzaiEy
ZHLVEZHERREL TV DIFRIGFEFICOTS L
<, ZMFEFEOLLTE L.

2OHDIREIL, SEETISEIITHAOBENTD
ORI H OB 72T A2b0TLA. 2
DFEFETIE, WL ZITHREZE]&SE I IRARDMEAIC
HHL, oMM EEDREEOMINIZED X ) 1B
LTS 2afifirLTwE L7z, FAROKEIZIZEED
PR Z20TTY, MLLH L OFHEIERZ S
BIGEY THNE SRR 2L T RONET. €L
TZORIZFEHOMB 2R L72EMH»E L hoTE
TV Ens, ZOWMKOIEVEEDSHOMEN %
RYEERBREERTEVIZEERLTOET.

3OHDFEEIE, 745V T ANTERTZH LW
AVFVYOREIHTEEDOTLI, TI4XF VT A
TEMT 237y ELT, Ji## (Kaleidescope)
DOM§ % FEHT 5 FEICOVWTERTVWET. HEOT
FZOWTREERFAORMYED LD TIERVH v
HEENHY L7

4DOHDERIL, YVETIIH S 2O00H RO
L, MEOBN»HLMET L. BRosh
ZNOFBEOZEBRHNF SEUNEHTE L L) ITHE
WwhRDON, LLLRZA L) ZEFRPIhTw
LRRTFD2ODOHRIHLBTHLILEEMLTFE
. FRVERETAVBHALTCNEEZAbHY, 5
DREVIFFSN LT L. IR WITEN
BT, SHOMIBOHMHED T 2 ZOTEH L DFmH»REDb S
ng Lz

%Ik, BPERZGZWADDIZER (Perspective)
DIRBREARZ B 720D FHIZONWTHEREZHDTL .
COHMODIZ, EDLIB=—AnHY, LDk
BRI FIET 2% &0, IELWHENZHZEZ [adb
H5ODOHREML L F L7,

ULl 5Mix, FiZT =< Hm—3NhTwbblFTid

BP0 72DTY D, Bk RBD» b REE - 25EER
T, WRGEROSopIF LR L7
(Frig )

6th Aug. Mon.) 10:20-12:00
(A) Room S.0.5

#183 Extended Morphological Closing Using Geodesic
Filtering
Takashi MICHIKAWA, Satoshi WADA
#185 Making Fulldome Images Using Camera with Fish-
eye Lens and Fulldome Picture on Bowl. Workshop
for Children at Planetarium
Hidekazu TSUJIAL Megumi TAKENAKA, Tadashi HAYASHI
#193 Visualizing of Infants’ Behavior at Home Using
Augmented Reality for Promotion of Development
and Prevention of Accidents
Miho NISHIZAKI
#194 Visual Paradoxes in Video Games: Spatial Recon-
structions and Geometric Analysis

Alessandro OLIVIERI, Ramona FERIOZZI

Oty vavik, S5HTIHFY VDT

#1831%, AR (JLIRBIEEZ) ZHOWAREIZB T 2%)
WoITE OBEALIZ X 2 5E O & HigBilk Y 7 o
RO TH 72, AR —H—ZflioTYTIVF A
AU ZAT, fEbRi g% AR T=A—Y a3 v T
KHTHEHIChoTW

#1851%, FiARAFu— L OHkEMIRL v X2 flio
TT A5V RIRETIREMELTFEEREL TV
oo EBIZ, CoFEEHVETRNGT—-2vay T
Pirbh 7z R E b dH o 72,

#1931%, EVT7+uIV—BIEO I u—Y ¥ TR
L, AMNBGDRFTHEBO 7 0— Y ¥ 7 iERomBif e
TAHILET, KMEHZRFE LoD, Ml ZKz i)
BZFEERETH -7z, RTHEBIZE 7 26 ol
MEEEIC Lo TEESh, WiE2EX52ET, 797
VRO X 9 HOAHBRO R % 5 LRV ok %
WO EE2EILT.

#1941%, SEERER LI Z o 72858 AN — 24y
7 FOREBETH 5. M BRI 72
HH L.

(A FH—)
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6th, Aug. Mon), 15:20-16:40
(A) Room S.2.2

#269 Immersive Visions. Some Paradigms a of an Exceed-
ing Iconography. Capture and Monitoring by Spheri-
cal Cameras and Interactive Smartglasses

Federico Alberto BRUNETTI

#271 Utilization of Plane Tessellation for Paper Folding
and Geometrical Transmittance Pattern for Lamp-
shade Design

Hirotaka SUZUKI

#278 Collection and Visualization of Pedestrian Naviga-

tion Routes

Maja ILIC

8/6 @ (A)(Applied Geometry and Graphics) ROOM
S220%t v ¥ a ¥y T, 3MOFREERNTHOIIZ. Federi-
co Alberto BRUNETTI (&, ‘Immersive Visions. Some Para-
digms a of an Exceeding Iconography. Capture and Monitor-
ing by Spherical Cameras and Interactive Smartglasses’ &
W) F A4 bVT, AR T R TRIE L 72ER A
AR = N7 FATRIRT B ¥ AT L OffA RO
W CHBH % 4T - 72, Hirotaka SUZUKI 1&, ‘Utilization of
Plane Tessellation for Paper Folding and Geometrical Trans-
mittance Pattern for Lampshade Design’ &9 ¥ LT,
FHFI NS — 2 2 W TATIT 79 A ¥ FEICOWTHR
ZL, 12O VHFEN Y — v 2 BBy — 2 L)
W8y — DM H L, BEOVRFIE Y —
YRIENTIERFNY — 2 LYY — VIR
% B % # 4 L 72, Maja ILIC 1, ‘Collection and Visual-
ization of Pedestrian Navigation Routes Data with Paramet-
ric Tools’ & \» 9 # 4 b L "C, Rhinoceros I~ ® Grasshop-
per CEEINZHITEFT T4 r—2a v I AT LD
Srefrolz. EITPENGRTH - 72720, HEISE X
K TH - 7.

(€57 NINE S
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Poster Session

4th Aug. (Sat.) 09:40-10:00

#003 (A) Spatial Analysis and 3 D Modeling: Drawing
the Cathedral of Brasilia in Different Software
Luciana NEMER DINIZ, Igor KLEIN DA S. MARINS
#017 (C) Quadratic Characteristics of Workspace
Curves of Generalized Planar Cable-driven Paral-
lel Mechanisms
Lewei TANG
#047 (E) Learning Creative, Learning MOOC
Maria InesPASCARIELLO
#052 (A) Comparison with Expression on “Rakuchu
Rakugai-zu”, Scenes in and Around the Capital of
Kyoto
Kazuko MENDE
#057 (A) An Algorithm for Computing Geodesic Curve
Based on Digital Experiment of Point Clouds
Peng-Fei ZHENG, Qing LIU, Ju-Di ZHAO,
Da-Jun LIN, Qi AN

CORRAY—kyva i, 10WMIEEINBIZTT
ol sMLrEEINGE,o7. ThET
D ICGG TIE KAF— XA 7 LE¥YTF—¥ 3 Vg
FTLOEMSNG Z EDEHETIE R o7znb, T
Wl ¥a YITHT ABMERIVNE o lzohb L
B, FERED, HYOHWELIZARZA Y — oWz m L
LT T b

1HHO#0031%, 7952 7 OMEAFE LK
WP LT, ZEMaATE SHEOY 7 by 2 7ICL 5 3D E
TV e ERLI2HMETH B, ET) v 7IE, SketchUp,
Rhinoceros 3D, 3D Studio Max = ffif] L Tirbh 7. #
NENDHEREDE DL bR ATH - 7.

2TFHO#0171%, B Ry b TG TORMEN %
TTVr—=2a ViZOWTEDOBHO AN = AL EEE
L7=bDThHb. T—27 A—AMHEEZ 5L, BREHH
IRFGVUNAHZZALD T — 7 A=A MFE R Twi.

STEHO #0471, 4 ¥ % —4 v b ETHED 2R T
Zi T & A RHEBE D MOOCS (Massive Open Online
Courses) 2 X B%BIZOoWT, BIROELENS ZD0]
REME 2 L7osE T 5.

4FH O #0521, HITEEDR L 5 72 2 OB
HBEEDFRBIZOW TR L723ETH o7z, FhEh

WCHPNTHROBFNI L2055 C, X EiZEhzE T
Ty bLTALERRLHHEZIH N2 D05, £
DI, TTIRCLIAT & D CBUAM 2 BEKIC L 5 T
ZEAELTWA.
5TFH O #0571, HBEOT Y5 VGRS il
BMORDOT VTIVT) ZLIZOWTEELLZLDT
Hotz WoHOHEORERIE, BEMEREHE 70X 208
EAERL, B AE— P, MESIEMT, Bl
MWTHHIEZEERL TV,
(mi #1)

5th Aug. (Sun.) 09:40-10:00

#087 (A) Determining Features of Volumes of Interest
of Medical Ultrasound Images Robert TORNAI
Péter TOROK, Jinos Péter PALMAL Botond BALOGH
— [Hungary]
#151 (A) Designing by Rules: Parametric Workflow
Behind ICGG 2018 Conference Logo
Matteo CAVAGLIA [Italy]
#167 (T) Wallace-Simson Line In Four Cayley-Klein
Planes
Ivana BoZi¢ Dragun [Croatia]
#174 (T) Building Types and Narrative Development
in Emaki — Comparing the Compositions of Ka-
suga Gongen Genki and Ishiyama-dera Engi Ema-
ki
Noriko SATO [Japan]
#233 (E) MRT as a Testing Instrument in Research on
a Singular Aptitude among Architecture Students
Renata GORSKA, Agnieszka WOJTOWICZ, Barbara
WOJTOWICZ [Poland]

SHICE> THRENZRKAY—ty gy Ya—F
F—27®2HH (8 A5H) &, FEDI 4055205
EEBENRTHT Y, HED Qigi GAO K (I KE) @
HEITICEY, 9IBORRY—REDHI L, LTFO5HIC
DWW TGN D - 72

#1743 F HHEBAE B ORI O 58T I3 % W%,
#1671 + LAY AV v OEH (ZMEOMEEN 1
DS ZAFROZBIIB S L 72T L& ok mid
Fl—lH ECHb) OIHICEST 2%, #0873
WHBICEMSINIFLVERHY 7 b7 = 7 OBFIC
B3 515872572, F72, #5134 Y- avyFx L
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FoE (37 7 TRRY) BT HA4 ¥ 27z 1CGG2018
DUIDIDETY T OBMEIZHET H0%E #2331%
MRT (X Vua—5—a3ry7 AN #HV%EH
HEIRRE T OFHINC BT A CTH - 72.

B, ZOHEHVO®, FRiPirr =Lty
Yardhl, TOBRDBEKRAIOKZDIZA0~, Hx
Wil TRBADEE - 72 [40 Years of Geometry and Graph-
ics] DEREEDBIZ, FRAIV—DERLIEE 7. &K
AZ—DHIIE K DAPET Y, EREHwsITHhIT
Wiz (GE).

K22 —BIRSBOHEF

6th Aug. (Mon.) 09:40-10:00

#036 (H) Luca Pacioli: a friend of Leonardo da Vinci.
De Divina Proportione in Capital Letters
Paola MAGNAGHI-DELFINO, Tullia NORANDO
#115 (A) A Study on Automatic Generation of Heat-
ing Patterns of Contour Maps for 25D Printing
Hiromasa SUZUKI, Yutaka OHTAKE, Yuta MIWA
#180 (A) Geometric Analysis and Engineering Appli-
cation of Conic Section
Yaqi XU, Chengfang ZHANG, Xinwu MI
#186 (T) Parametrizing 3-Webs of Circles on Dar-
boux Cyclides
Rimvydas KRASAUSKAS
#235 (C) Federated Parametric Models for Seismic
Risk Analysis in Existing Buildings
Carlo BIAGINI, Paolo OTTOBRI
#246 (H) Vilnius Cathedral Ceiling Interactive 3 D
Models - Exploration and Digitalization
Daiva MAKUTENIENE
#248 (E) A Study on Monozukuri Education in Kara-
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kuri Doll Production
Hiroki TOMINAGA, Masayuki MORI, Naoki IIDA,
Kenichi HIROSE
#261 (E) Features of Teaching the Graphic Discipline
Courses for Different Specialty Students
Iryna TARAS
#272  (A)

Phenomenon by Three-Dimensional CAD. Devel-

Study on Analysis Support of Lubrication

opment of Auxiliary Analysis Tool for CAD
Toshiaki KANDA, Masatoshi NIIZEKI, Toshihiro
OZASA
#279 (E) Projections: Applications from Geometric and
Project Design Education
Caio Cesar PEREIRA, Guacira MACEDO DOS SANTOS,
Sandra DE ARAUJO BARATA GOMES

KRAY =€y ¥ a vyTiE, P04 5 P29F TOFEIO
HOREDRTFEINTWD, 2088 ME 2D 81F
BEMIThN. Kby g vix, 20HTHENE
AT HYa— b TFLEYTF—Ya VTR SR
KAy —tyvaid, 29h0%EEZ8H4HMS 6
HO3HMIZHTTIFbRTBY, Ry ravid6H
AT, BEERIENE - BHL, KAV —%X7
V= B0 LCEFICHERZATH . BEE131004% %
WBZTBY, WESNLERRY—OEEEZRLHEED
Ao Twiz. F72, 5 HIZ4T o7z POSTERS ON
SHOW Dt v ¥ a YIZTRAZ =R TTA A Ay T3
YEITIEREDD ST,
w12, 5 H® POSTERS ON SHOW O+t v ¥ 3 v T
Lfrﬁméﬂf:rﬁx&—%ﬁéﬁ%%ﬁ&#of:@“@, R
—RRZ L > TUIREICE DN,

(B )
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“Reloading Geometry and Graphics”

—A Glance at the Future of Geometry
and Graphics, and ISGG—

I’ JIEF  Emiko TSUTSUMI

AEE: 8 H7H (K) 9 :00-10:00
KY LRV ¥ - 4 v F R E N R E A L

KROBMAIRBERMDO KB 78F )y ¥ g VR
BfiE S 7z, IO KAFEITEHE KO Luigi COCCHI-
ARELLA KA 5%t v ¥ g YoOBEHH S, ISGG
DILEETDH 5 Theodore J. BRANOFF KAYHEI & % B
7z

I. FEREiRft
(1) Hellmuth STACHEL & (UGG DIREXH)

F A DR OHFIII0E [ L T Geometry &
Graphics & %2 > 72. Geometry & Graphics ¥ 72 ¥ —F 4
YT RAERDE, B, BE, L WE ALERED
P EER BRPHIPNTVEZ NS, BUT
Visualization & Image Orientation 233 & D 22X DHFZEN
HEERFHEOTTw5S.

FEHATRNPZEIIIIZI RGBT TIRHEIN TV S,
TG T, IR AWERPIREEL LD O
E), ThilloTHE EMZHNTI LD TE
b, F7-HEN R BETYH Visualization DSEAHFEHHIZR
VDOZELDHY, f A=VICLoTHMT S Z LA RE
LHELDH L. MRETITONBAHER [0 %MF
(O THE) LT 7974 927 A] THRELZOD
Visualization 28 %72 & L AVR S /.

B2 v 2 2 g, 2R RHLETOMS
WM EHC 2 EIZHRITED. TD—2DHL LT
KEDNASA DRI T V227 b TH B FHENES
#H [LISAl 22X 9. LISARTA ooy 4 a8
FPELLENEZLLZ 572012, L=z I3
L 1, oL —%F—La2BE T2 272
28%, BF3BRITH Y, Ko b ) ZHLWEICHEA
5. COFEORL Y ML, 0 3BRoOFEENE LA
FNEN20) km B L CEARZM L L5 R THREK
RITSE, TV —HF Lz fT&REEH T LT
KEPEERZLV—F—-THE2ELINICHB. 3

2, BMEEZEITHIRHAINTwELEWIIERTH
5.

LT —< LT, SHo7yay—74
YT AERBIMY, ko 1/4~1/31330~404F i A
5DF—<%BEHOTVED, £LOF—<FH LV
HMIZI2bDTHS. DHICIEITERLTELdo72H
WEEREDILEZELDE, SHREDEIRILITH
HLTWLREDRRELWH ZLIFFHTELY. Ly
L, HEZRE AW TVWE, B#TFRZEIICTLD
HILWbhsd.

(2) Kenjiro SUZUKI K (T ISGG &&)

F =TTy Ta TR E I, FA O
OB H M 1 Geometry & Graphics DA HEIIH 5.
IGG DB ZE, ARFPRITHHET 5 7 —<1d Theo-
retical Graphics / Applications / Graphics Education ® 3
DITTFEND D, RBHEFICHRYEHLHDT, 2T
BHHE TR Tz D 72,

AZHETIE, HEICHET L  OBRRVELOTER
EN7es, B TEREIOIE [HE D CG, FFiC
3D-CAD DA | & [FHBEROFHI] L9 2 5ias
FIZIZH - 7.

CG % 3 D-CAD {EKRERRkM & %\ iE HAD—FRD A
5F, vy 7RE, EVETTHEAIR TV,
M Z T 3D-CAD IZ B 2 {ERM & EFIVEADR Y H
AT E2HREEDD 72, KETIERBERMEH 3
D-CAD IZI o> TRHLNTWEDITH LT, HATIE
=258 LoD 3D-CAD bfibhTws. 2o
MHEZHBEOHTED LI IHAEDETWIRELD
PEEEERIPH TRV I ) ICEBbRS.

FEBROFMIZONT, ST, #F%PDCA
FA VLo THET LI EPEELELEZONTY
%. PDCAD CIRRENEZTOFEABRRITED T
[Fzv2755h] CEZERTED, Fxv7oMiE/
HRIEZ L OBWMLITB VT RIN TRV LD
WCEbND, Bz, RAOREIBITIED - LDEH
GHFEBERO— DR EHMARITHY, £ DWMION
T “spatial ability” & #* “visualization ability” & \» 9 H ik
ZHIZ L. ZOFEIIZIE MCT &% MRT &\ 9 22
BN T AIPHERERDNDAR, HEVfEbhTVA
WX THD, A OBREICBT LEEELZ T 5
b VELZRTRERMDD 5.
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(3) Gunter WEISS K (7T ISGG &&)
FEEHETLLVH)BMTHETH, ROBRTIE

BELZOIPERETHS. 22T, B2oRHIC
DVWTEZ 5., WIREXTTICTrLR ) EMENEHOR» S
foZMFIRE B LETH L) T LiFEHELWw. L
ML, bb A2 BRI % 6, BME)S
BERTL2LIHAONEEZSESIE LGB TRRTE Z 1
YD 5. BTFRIEIICTOIHLEIHIICEZIBL,
ANBOHETEFITRM P22, 22 FERHRTE
NODOSEETHDICLELROIENETH .
WHER 51X, THYVDOAL, 728 ZI3NERD B0
PR, RROBHIEMAIE T H S LRI
HEIEZLEND L. BIAIEETT - PN HEL D
YALDOHCTEELRMVEZ SO TE L HE (RANRE
) OPCTEELMELZEDTVEILBH> TS,
GELRLT IV /DI LEEZEZTHLY. PHETHT
AATOARYING, [P RMFEZNSSEHE, O
%7272 R 59| E;W, ZhidS el
LIZHELETWS

FMTHE T L HMISI O 58T B2 B T
EHDRELVH L, BAMIBH RO S D) ORR
THDHEVHI T LE, TRTOAEMEIZ, L TRMED
BEZZIFTOLEMEICHZ L.

I. &ty avOERSDSDIEE
3 E %13 Zeljka MILIN SIPUS X (7 @7 F7), Jes-
sica ROMOR KX (£ # Y 7), Ema JURKINIK (7 17
F7), Pawel RUBINOWICZ Jk (:K—F ~ F), Hirotaka
SUZUKI (HA), Yan MA KX ({8¥ : Hongming CAILK)
(hE) THo7-.
FE|EBRUTOLI BZHABETH - 7.
BN RS EETH HAICGG X 24T 1 ERD
T, TOMOWEIZXS ¥ & —% v P LTERREREE
RELTIEEI 590
+ 5o L ICGGCHTA TT &omd
OB THEVWERS.
PR RAETE, PIZERRER DI TR L - a v
&5@%&373‘0 7-.
c T =Y DOHENDEER, WROBEZED X HITE
ATV RED, EEFKWL, 7, ICGG &
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5 (BRTE) DEFRDLON, GZEIZOVWTHL
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I I5/I#KRCHEIIHEEF7O IV MIC
BRd 38R

I IRRFOMETIDDF 4 L7 ¥ —TeF—=
vrZteaFKRKL—Y a3 y&EMET A Susanna SAN-
CASSANI RIZX o CHIRFZDOEE7Tu v =7 MW
%A T b, METID 78 & BB 0H L Wik
HEZOWTHR= T2 RFZNOHE GE : Methods
and Innovative Technologies for Learning : http://www.
metid.polimi.it/en/) T#H 5.

HEIE, TIVINT—o TR F—TUF LYY
GE: HEEBRMOXE), A—Fvxz5Far—vav
(G BEHUETREIERCEM B EEZL V5 —% v b
o TR —MICEET A LT, KF¥FThEINA
ZASITEICT 2 HEIH), MOOC GE: 4 ¥ & —% v
PRV RBBEARA V4 VlEDOZ LT, RFD
BEZIMBTACAML, %< OFERTRSH T2
HTEB. I/ THRETIEIMOOCHT T v b7+ —
L& LTCouseralZEBMLTW5,) ZREEF—TJ—F
L LTI T/ ILRRFIIB T UL AP S .

FIINTG—= v ZICH LTI ISR B LA a v
¥a—4 %2 LTHAEIZDRPEL7Z1TTERL, HED

<ICHT A FNEEZITS L ASTE B &) R
FCHELTRED ZOTHEZIT> TV, MOOC I3,
PHROALZLT, BH, R, FRFICESZ LI THRA R
ANZDBTHEEDO VY 2 ZICHLCRRDZNEXES
BUBICR2b0TH 5.

U EoWETITbhizky ¥ a vk, IEOBNE
bEOTHEM LA bz, BHFE ZHLICHZILT
LN EIZOWTOHEmNH - 72,

S oaiE, 1 MoK “International Conference
on Descriptive Geometry” 2319784123 ¥ &7 — 3N — TRl
ENTHLAEL L ZHHOKETHY, Ly varvy
4 MV “RELOADING GEOMETRY AND GRAPHICS” ®
Reload &\ ) SREDENGHRD - 7.



@ICGG2018EAR
ISGGR X h

I Z®  vasushi YAMAGUCHI

[X 2% [# B% 2 3% (ICGG: International Conference on Ge-
ometry and Graphics) DPM&RATIE, EEXY% (ISGG:
International Society for Geometry and Graphics) D% B#&
NPMEAER L oo TV B, SHITEBRXS S O
FICHPE L TS, A EBRRHRIZ197 42 1 Mo
YO =N—ZENHES N, BR2EZTEDOX-ZT
PfES M T& 72 (54, 2018413 H 1 9 LA0ERHICH 2
D, HPEBREXEOIFELEEZN) ZETHDH-72).
COM, 19905ED< 4 7 I RBETEROLEEIRFES
N, KOBEDI992/ED X VRV ¥ 33 B TEEER S
K[PFLI NIz Dok, RPEBEEEOMARNITE,
B EROZBREIPMARATN TN S,

MaX, $4bbEBENYEFARSOEINL, DT
DEBYTHB.

1. HaO

2. PGB O

3. Steve Slaby H

4. 20205E D= ERE xR
5. Puk

FPHRCHzo T, AADOKEM 727 ¥ r— b
Wirbhiz, 7y r— FoRE, HEXZmEo 8 Hik
EBERP2DEXHATH o720, DRI KA ERR SIS
ZMLIREBRODDEANTH o720 T5T LMW L7
—hT, MaXzmBEoRIzd, SHOEBESHEIIBY
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TRl dWENLhote. F7z, EEEN¥EOHE
DI EbHBTNVE YT VD Vera de Spinadele K
DHERZONWTT I ¥ AhH o7z

RGOV TIE, IS Mo EERSEOHR
BB o Tz, WREREAY T MF, EEFERSWI0M, K
A & =FERDK0M, SIMHEX35H E A 5592504 & D
Ztot Fi, KRAY—REKDOT7APT7+T—F
(BB o777 Nvky va v #iErEOH L
VAR IhZ e bW shi:, RICHRETDHD
JGG (Journal for Geometry Graphics) DIEATIRIL & F# &
7 2 T NR— T OFFRAAHE SNz S 51T, 20174
EPOMBE > 72 LR X YN —ofifrdfibh
7=.

Steve Slaby H 13, KIZ=IZB$ % EERY 2 051G B %
HEWHISH LT, HELRHEAMPRO OGN ANTELNR
HETHADH. Suzuki, Weiss, Tsutsumi ® 3 K25 7% 5%
ERARIZL T, 20184k —A MY T, 95—V 1L
BRI D Otto Roeschel KA EI S 7z & oW as
Holz. EBHIT, ZFOHITT Roeschel KIZEHIE DJEH
B Ehi. T HMEOAKBOHEELELZ->TWD
Slaby JKAS20084E 1215 K oo TEK, EEMITREMZ -
TeREBRRC, REVF—A MY TOY 14— TR
#1% Hellmuth Stachel JKAER S h, RKE I hiz,

W, 20204E D FERE SISOV T, 2020428
9~BHERWELT, 77V Vot riyafilisn
T, $URXTURFDOFA OB L THESNL Z LD
RESNZ BT, H U8 Y D KREHIZED LiangYee
Cheng K75, Skype % # U C B IO W TORFIH 23
fibhiz.

B1RIZ, 20184E DX A EBE AR ICH § 2 Pk X 5
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PYBEINE 1 DODOLTHo7z. LaL, FHiETF
VR ZFE A% D Paul Zsombormurray K28, HEK DK%
BELT, REIZKHEOERREL SITOVTHiozZ &
BRENRIE- 72, S5, FEKRO I 5 7 THKRY%
25y 7L, BMENERRZARL L TREZERD
9 HAZBME U 22 [ K222 @ Luigi Cocchiarella JKI2, %
MEER» SBHOBAVRS N TRRIIME SNz,
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