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Setback Regulation and Building Shape

Due to the height restrictions,
the building can only be built
below the diagonal from the
front road. The setback rule is
a well-known mitigation which
retreats both the diagonal

origin and the front of the

building. It is also practiced to
build complex building whose
shape follows a diagonal
line. Our analysis shows that
more volume can be obtained
by considering setback and

complicated shapes.
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Relaxation by Sky Factor
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[t is possible to relax the

height restriction by sky-factor

conditions. Such buildings

sometimes affect wide area.
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Finding the Bottom

We are happy if traffic and
cost are low. Continuous
optimization is a mathematical
technique for finding such
"bottoms". It is also possible to
find the top by switching the

positive and negative.
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Safety Stocks for Battery Swap Station

The time to charge a battery is

a problem for electric vehicles.

If we can replace the battery, it

might solve the problem.
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Maximum Buildings Regarding Laws

We see buildings like the

below picture. It is to meet
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Importance of Battery Stocks
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Since, battery-swap EVs
replace empty battery with
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charged one. Battery stocks in

stations are essential.
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the height restriction law for

securing daylight.

Determining the V()lume — Continuous Optimization —
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Keeping the Balance

Continuous optimization is
also used to find a balanced
situation. The mechanical
balance is balanced at the
"bottom", so the techniques
can be used to solve the

corresponding equation.
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Analysis Based on the Queueing Theory

Since charging takes a long
time and EVs arrive randomly,
empty batteries needs to "wait"
to be charged. The structure of
the problem is the same as the
queue which occurs at a bank

window or a famous ramen

shop. Queuing theory aims to
analyze such phenomena, and
the average waiting time is
known. Focusing on the status
of station and the network
structure, we can obtain the

enough number of stocks.
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The Position That Does Not Disturb Others

The amount of recognition is
determined by the positional
relationship between oneself
and the other. There would be
an ideal state in which any two
people do not mind each other

by “avoiding”. This can be

regarded as a facility location
problem where multiple
people are placed in space.
In this analysis, we focused
on the positions of people in
ideal states and evaluated the

comfort of space.
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Recognition Amount of Others
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When do you mind the

existence of others? Not only
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Determining the LOCatiOn — Discrete Optimization —
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To Locate or Not to Locate

To locate or not to locate, that
is the question. A technique
called discrete optimization is
used because the variables can
only be two states. That is, it
will be 1 if located and O if not

located.
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Optimal Locations of Alt-fuel Stations

Recently, the shift to EVs/FCVs

has become a global trend.

How to develop infrastructure

is also important.
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the distance to others but the

directions must be critical.
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Station Locations to Maximize Utilities
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Since the number of AFSs is

limited in the early days, it is

important to locate as friendly

as possible for users.
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Spatial Evaluation by Visual Recognitions

The presence of others would

be related to the comfort of
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space. How should we consider

visual recognitions?
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Considering All Combinations

As there are 36 combinations
of only 2 locations out of at
most 9, the large number
of combinations makes
discrete optimization difficult.
Therefore, it is essential to find

the solution efficiently.
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How Refueling Patterns Affect the Locations

The usability varies depending
on the timing of refueling. It
is natural to visit the nearest
station from our house.
On the other hand, some
questionnaire surveys show

that it is also natural to refuel

on the way to somewhere.
Our analysis clarified the
relationship between the
refueling patterns and the
optimal locations. The result
shows that drop-in refueling is

effective in the early stage.
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Architecutral Importance of Convex Spaces

[sovist, which is a space visible
from a given point, has been
used in the morphological
analysis of architectural space,
but Isovist does not guarantee
that any two points in the

space are visible. Meanwhile,

any two points in a convex
space, which we focus on, are
in an equal relationship in
the sense of visibility. All five
senses can be shared more
directly, so it is preferable for

architectural planning.

b
.
-,

.,
-
Y
-.“"

=
o
4

713 A LOEE

(RIEZER BT B 556

MZEMDOFET7IVIY XL

RIBEM 2 & 75 T Mz
§BHIET, ZARHETOMN
ZE 7252 % C LI L E

Enumulation of Convex Spaces
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By using both computational

geometry and graph theory,
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CalCUIating the Shape — Computational Geometry —
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Rotating the Shape

Computational geometry
enables us to handle shapes
by computer. The matrix on
the right is for one of the basic
techniques: rotate the shape.
We can calculate figures with

a suitable coordinate system.
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we succeeded in enumerating

all possible convex spaces.
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Architectural Analysis by Convex Spaces

Buildings with complex shapes

are increased. Let us focus on
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Calculating the Whole Shadows in a Town

We calculated shadows with

Im accuracy. We consider

i | X

all buildings individually to

analyze in detail.
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Composite Shadow by Skyscrapers

There are many skyscrapersin  are extensive, so we should

popular towns. Their shadows  know the impact properly.
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the convex space and analyze

the possibility of inner shape.
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Judging Inside-outside

We often want to judge
whether a point is inside or
outside of a figure, but the
algorithm is surprisingly
complicated. Trivial things
sometimes become difficult for

computers.
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Importance to Consider Superpositions of Shadows

Since a density of buildings
is high, their shadows are
overlapped. What we focus on
is the superpositions between
the shadow of the skyscrapers
and that of normal buildings.

Shadows change every

2.0 B gz

BEB+EDE

moment, so the shadows
newly created by skyscrapers
provide both an increase in
shadow time and an increase
in the time of “overlapped”.
Our analysis shows that these

two effects are nearly equal.
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Fashion Outfits and Articles are Published on the Web

A cross-search function on mix
and match outfits proposed by
any major high fashion brands,
focusing on color and item, is
published on the Fashion press
web site, so that everyone can

design an outfit of their own

taste, regardless of brands
and or collection seasons.
Furthermore, articles with a
new viewpoint, which holds
both the unique sensibilities of

our fashion editors, have been
published.
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Analyzer of the Latest Fashion Trends
Many leading fashion brands

We are developing a fashion

have announced new designs.

analyzer with the company.

.

Outerwear
:long coat
:light-yellow
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Database of Fashion Collection Imagery

We have converted a total of
160 Men’s & Women'’s fashion

collection imagery into a

database system.

M Z2 b9 B - sooimin—

Quantifying the ImpreSSiOn — Multi-dimensional Evaluation —
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Digitizing the Impression

Quantitative analyses of
impression have been required.
The first step is to digitize
impressions. Computers
cannot understand emotions,
so we have to translate into

digital information.

r = |T1,T2,...,Tn
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Image Processing of Street Impression

Walking around the street just

as you like is exciting. Do you

want to quantitatively evaluate

this experience?
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e'."@':s ' The weight of each factor

is another important

Estimating Their Weights

information. A Good, which

is cheap, eco-friendly, and

attractive, is the best for
all, so their weights become

important.
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Movie Shooting with Action Camera

With the latest action camera,  images. We are now recording

you can easily shoot 4K

a variety of streetscapes.

Feature Extraction by Image Processing Library

By processing each frame,  recent advances in Al, object

we can extract the feature identification becomes more
quantity of streetscape accurate. The huge amount
continuously. By extracting  of streetscape data can be
object edges, we can analyze  processed uniformly, and the
the complexity of the  analysis combined with other

streetscape. Similarly, with  census data is also expected.

772z MBI

RREI ) —FF v 2 SARE 2021 WAURZAEFERANIIZET ARSI





