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(4) On the concavity of the arithmetic volumes

(5) The heights of rational points on algebraic va-
rieties are objects of central interest in arithmetic
geometry. From the Arakelov theoretic point of
view, a height of a rational point with respect to an
arithmetic divisor is regarded as an analogue of an
intersection number of a divisor along a curve. Pur-
suing this analogy, we can apply algebro-geometric
ideas to the number theoretic study of the rational
points. I will explain the recent results on the pos-
itivity of arithmetic divisors and how it reflects the
distribution of rational points.

(6) Arakelov theory, height function, rational
points on algebraic varieties, arithmetic positivity
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(4) Towards enhanced realism in models of biodi-
versity evolution
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(4) Deep learning & fREGE A2
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neural network & (ZEE A% WX 2 FHEDFHIZ KT
L, D0 %EEDDL AT LD I LT, Deep
learning & 1XFHEEEDH ¥ TN DEELED» S Z DB
RICfit LEBREAZEOIT2ZETT . fit Lk
7 7ICEZRBY Y TN EDBERDRBLD
DT LT, BENIFEACK LT 7L e
DFEZIRE S HHEMEL D7 T 7 DR/AMEI
WG £9. ZoEEKhmEE XiFh s BRI
D77 7 B3 semi algebraic set & V> 9 fAE ]2
IXRICHRD V) T EZFEHL F L7

(6) Deep learning, Bt~ , N TAIRE, RBEEA,
B R

N

(1) Prashant (7°7 > ¥ > )

(2) Department of Mathematics, Graduate School
of Science, Kyoto University.

(3) 3rd year PhD student

(4) Existence Of The Global Attractor For mKdV
Equation With Damping And Forcing Term Below
Energy Space.

(5) The modified Kortweg-de Vries equation (for
short, nKdV) models the propagation of nonlinear
water waves in the shallow water approximation.
We consider the weakly damp d mKdV




under the periodic boundary condition. We prove
the existence of the global attractor below the en-
ergy space for mKdV. The study of global attrac-
tor is important as it characterizes the global be-
haviour for all solutions. We often study mKdV
equation by using the Miura transformation, which
converts solutions of mKdV to solutions of the
Korteweg-de Vries equation (KdV). However, if
mKdV has damping and external forcing terms, the
Miura transformation does not work well. So we
apply the I-method directly on mKdV.

(6) Global attractor below energy space, i-method,
Fourier restriction norm, global bound on solution,
damped and forced mKdV, Strichartz estimate.
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(4) Spatial and Structured SVM for Multi-label Im-
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(6) Image Classification, Multi-labeling, Neural
Network, Remote Sensing, Support Vector Ma-
chine, Unmanned Aerial Vehicle
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(4) Explicit Formulas for mKdV Flow of Cen-
troaffine Plane Curves

(5) We consider plane curves in the centroaffine ge-
ometry. Compatibility condition from the particu-
lar deformation of centroaffine plane curves yields
the defucusing modified KdV equation. We present
this deformations of curves simply and construct
explicit formulas for this curve motion in term of
T function. In the construction, we use correspon-
dence between mKdV flow and KdV flow which
is called the Miura transformation. By using this
correspondence and explicit formulas for KdV flow



which we constructed in our previous research, we
construct explicit formulas for mKdV flow of cen-
troaffine plane curves.

(6) Integrable system, mKdV equation, KdV equa-
tion, soliton, T function, centroaffine geometry
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(2) Graduate School of Mathematics

(3) 2nd year of PhD course

(4) Linear Stability of Tangential Discontinuity in
Velocity of Shallow water with Friction

(5) The friction effect on the stability of discon-
tinuity velocity with free surface in shallow wa-
ter region is examined using a linear and ” invis-
cid” theory. The governing equations are derived
by taking averages of the three-dimensional motion
over the depth. The assumption is a incompressible
fluid and is moving with a uniform velocity U in
one region while is at rest in another. By including
the friction effect at the interface of discontinuity
velocity, the Kelvin-Helmholtz instability tends to
arise. The result is compared with the same prob-
lem which was known as Kelvin-Helmholtz insta-
bility without the friction effect given by Landau
(1944), Syrovatskii (1954) for compressible fluids
and Bezdenkov (1983) for shallow water without
the influence of friction bottom, etc...
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(4) A Lifted Polyhedral Programming Relaxation
for Optimal Contribution Selection on Tree Breed-
ing Problem

(5) An optimal contribution selection (OCS) is a
mathematical optimization problem that aims to
maximize the total benefit under the constraint for
genetic diversity. Since the constraint can be de-
scribed with a second-order cone, OCS can be
mathematically modeled as mixed-integer second-
order cone programming (MI-SOCP). However,
nonlinearity embedded in OCS requires a heavy
computation cost. We employ lifted polyhedral
programming (LPP) relaxation to generate effec-
tive linear approximations for OCS. Our approach
successively solves OCS problems much faster
than generic approaches for MI-SOCP.

(6) mixed-integer, second-order cone, optimal se-
lection, tree breeding, lifted-polyhedral
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(4) The algebraic Gordian distance

(5) A knot is a circle embedded in the 3-
dimensional space. Murakami introduced the Gor-
dian distance as the least crossing-changes to trans-
form one knot into another. Based on a matrix op-
eration analogous to crossing-change, he also in-
troduced the algebraic Gordian distance. We con-
sider the restrictions when the algebraic Gordian
distance is one and improve a result of Kawauchi
that if two matrices have algebraic Gordian dis-
tance one, then their Alexander polynomials have a
certain relation. We give new answers to a question
of Jong, showing that some Alexander polynomials
cannot be realized by distance one knots or matri-
ces if a corresponding quadratic equation does not
have an integer solution.

(6) knot; Seifert matrix; Blanchfield pairing; al-
gebraic unknotting operation; Gordian distance;
Alexander polynomial.
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(4) New Paper-Folding Robot for Surface of
Revolution-based 3D Shapes with Gluing Areas
(5) Origami, the ancient art of folding a two-
dimensional flat material such as paper into three-
dimensional objects, has recently attracted the at-
tention of scientist and engineers due to its prop-
erty to create shape-shifting objects with a vast
number of applications in several fields. Many
paper-folding robots have been developed in re-
cent years to automatically fold a flat sheet of pa-
per using a robot. However, a proper solution in
this matter has not been found, due to limitations
in the crease patterns and the lack of possibili-
ties to apply them to other crease patterns. Some
of these robots have complex mechanism, mak-
ing them difficult to develop, requiring several sen-
sors, increasing its complexity and their prices. In
this work, a functional prototype capable to cre-
ate three-dimensional shapes was developed using
LEGO MINDSTORMS NXT in order to reduce its
price. This robot uses feedback-error learning con-
trol, to ensure precision and good performance in
the trajectories, making possible to apply this robot
in mass-production. Physical properties of the pa-
per such as spring-back and stacking effect are used
to enhance the robot trajectories. We proposed to
reduce the complexity in the folding process using
a combination between simple folds and gluing ar-
eas. A modified methodology based in surface of
revolution is applied here to create the crease pat-
terns with gluing areas. Here we demonstrate that
multiple three-dimensional shapes such as spheres,
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domes, or boxes among others can be automati-
cally created using this proposed robot. We think
that our robot could have a vast number of appli-
cation in mass package production, construction of
scale mock -ups in architecture, among other appli-
cations due to its easy applicability and variability.
(6) Feedback-Error Learning, Spring-back, Stack-
ing, Surface of Revolution, Crease Patterns.
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(4) Facial expression recognition for autonomous
driving with deep convolutional neural network
(5) In autonomous driving level2, it is important to
switch from manual to automated driving when the
driver ’ s situation is recognized to be dangerous
for driving. In order to realize such function, fa-
cial expression recognition technology has been in-
cluded in the autonomous cars. The existing tech-
nology is based on facial feature points extraction.
In this paper, we propose to analysis the driver’s fa-
cial expression by using deep learning technology
which learns information directly from data such
as images. And we also discuss the data augmen-
tation method to solve the problem that the quality
of learning depends on the amount of image data.
(6) Deep Convolutional Neural Network, Au-
tonomous Driving, Facial Expression Recognition
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(4) Small data blow-up for nonlinear wave equation
with time-dependent damping

(5) The poster is concerned with small data blow-
up for the initial value problem to nonlinear wave
equation with a critical time-dependent damp-
ing.The result gives the sharp upper bound of lifes-
pan of solution with respect to the size of the data,
when the degree of the nonlinearity is the Strauss
exponent with a slight modification. The crucial
idea for the proof is to construct suitable test func-
tions satisfying the conjugate linear equation in-
cluding the Gauss hypergeometric functions.

(6) Nonlinear wave equation, Critical exponent,
Small data blow-up, Strauss Conjecture
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