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We study movie from the mathematical point of view. We introduce a structure

on the set of a class of movies
and find a common property and a characteristic. We regard a motion and a deformation as a

transformation.
with the help of Lie theory in math, and of a technique in computer graphics. We made a book and a

video, as well as a paper, for public.



o

@

®

*

Navier-Stokes

o

OLM

course
movie .
Mathematical Basics for Computer Graphics,

2016.8.30 , movie, 20m07s,
https://youtu.be/12Y-pJIYmu9A

@

21

®

Khongorzul
Dorjgotov, Uuganbayar Zunderiya

(
arXiv:1704.03579.)

*

8
Piotr Graczyk, Hideyuki Ishi, Salha
Mamane, and Hiroyuki Ochiai, On the




Letac-Massam Conjecture on cones
$Q_{A n}$,Proc. Japan Acad. Ser. A Math.
Sci.Volume 93, Number 3 (2017), 16--21.

Shizuo Kaji and Hiroyuki Ochiai, A
concise  parametrisation of affine
transformation, SIAM J. Imaging Sci., 9(3),
1355--1373 (2016),
DO1:10.1137/16M1056936.

Shizuo Kaji, Alexandre Derouet-Jourdan
and Hiroyuki Ochiai, Dappled tiling,
Proceedings of MEIS2016,

MI Lecture Note Volume 69, p18-27, 2016.
Conference Proceeding, ,
arXiv:1607.06138.

Mitsuhiro Kondo, Takuya Matsuo,

Yoshihiro Mizoguchi, Hiroyuki Ochiai, “ A
Mathematica  module  for  Conformal
Geometric Algebra and Origami Folding” ,
The proceedings of SCSS 2016: The 7th
International Symposium on Symbolic
Computation in Software Science, EPiC
Series in Computing, Vol.39, pp.60-80,
2016. ;

Hiroyuki Ochiat, Ken Anjyo,
“ Mathematical basics of motion and
deformation in computer graphics” , ACM
SIGGRAPH 2014 Courses, Article 19, 2014.8,
(ISBN: 978-1-4503-2962-0,
D01:10.1145/2614028.2615386)

Keisuke Kondo, Kyo Nishiyama,Hiroyuki
Ochiai and Kenji Taniguchi, Closed orbits
on partial flag varieties and double flag
variety of finite type. Kyushu J. Math.
Volume 68 (2014), no. 1, 113-119.

Nobushige Kurokawa and Hiroyuki Ochiai,
Zeta functions of representations.
Comment. Math. Univ. St. Pauli, Volume 63
(2014), no. 1-2, 215--222.

. b
Vol .J97-D No.9 pp.1528-1536, 2014/09/01,
(ISSN: 1881-0225),

29
Ken Anjyo, Hiroyuki Ochiai,” From
Pokemon and 3D Animation to Mathematics” ,
Victoria University of Wellington, New
Zealand, 2017.2.27.

2017.2.17.

Shizuo Kaji, Alexandre Derouet-Jourdan,
Hiroyuki Ochiai, Dappled tiling,Symposium

MEIS 2016: Mathematical Progress in
Expressive Image Synthesis, Nishijin
Plaza, Fukuoka, 2016.11.11--13.

, 2016.11.10.

, 2016.11.8.

Hiroyuki Ochiai, Gamma factors of
Selberg”s zeta functions and absolute zeta
functions,Zeta Functions in Okinawa 2016,
Okinawa Convention Center, ,
2016.10.29--31.

Hiroyuki Ochiai, Covariant differential

operators and  Heckman-Opdam  hyper
geometric systenms, International
Conference for Korean Mathematical

Society 70th Anniversary, Seoul National
University, 2016.10. 22.

, 2016.9.6.

, 2016.9.5--9.

Hiroyuki Ochiai, Ken Anjyo and Ayumi
Kimura, "An Elementary Introduction to
Matrix Exponential for CG™",SIGGRAPH2016,
Course, 2016.7.24--28. Anaheim Convention
Center,

Yoshihiro Mizoguchi and Hiroyuki Ochiai,
Symbolic  computations in conformal
geometric algebra for three dimensional
origami folds, Symmetry Festival 2016,
Vienna University of Technology, Austria,
2016.7.18--22,

Ken Anjyo and Hiroyuki Ochiai, “ An
Introduction to Matrix Exponential for
CG” , Victoria University of Wellington,
NZ, 2016.02.26.

, “ CG

2015.11.19,

» _______ , Florin Nae,
) 27 Ml



( 2 )2015.11.27.

, Zeta Functions in OKINAWA
2015, ,
2015.10.10--12.

Alexandre Derouet-Jourdan, Hiroyuki
Ochiai,“ Pilleboue etal. 2015. Variance
Analysis for Monte Carlo Integration ” ,
IMI CG ,

, 2015.10.3--4

Ken Anjyo and Hiroyuki Ochiai, “ Toward
mathematics for Computer Graphics” ,
Symposium  MEIS  2015:  Mathematical
Progress in Expressive Image Synthesis,
Nishijin Plaza, Fukuoka, 2015.9.25-27,
poster.

’ “ CG ” 7

. , 2015.9.14,

, 2015.9.6-8.

Hiroyuki Ochiai, “ Computer graphics and
mathematics” , Computational and Geometric
Approaches for Nonlinear Phenomena,

, 2015.8.5.

21. Alexandre Derouet-Jourdan, Hiroyuki
Ochiai,“ Pilleboue etal. 2015. Variance
Analysis for Monte Carlo Integration ” ,
IMI CG ,

, 2015.7.25--26.

22. Hiroyuki Ochiai, Covariant
differential operators and Heckman-Opdam

hypergeometric systems, Workshop,
Analytic Representation Theory of Lie
Groups, IPMU, s
2015.7.1-4.
23. ,

, IMI

( 1
) , 2015.6.17-18.
24.
, 2015.4.13.

25. , -

, “TlIntersection of
Pure Mathematics and Applied Mathematics
VIII: Special®, 2015.2.20,

26. ,
{1
, ML,
2014.12.11.
27. , ! .
2014,
, 2014.12.3.
28. ,CG
, , CEDEC2014,
2014.9.3.

29.Syuhei Sato, Yoshinori Dobashi, Kei
Iwasaki, Hiroyuki Ochiai, Tsuyoshi
Yamamoto, Tomoyuki Nishita, “ Generating
Various Flow Fields using Principal
Component Analysis” , SIGGRAPH ®14 ACM
SIGGRAPH 2014 Posters, Article No. 9,
2014/08 (doi: 10.1145/2614217.2630575).

26. , CG
) , CEDEC2014,
2014.9.3.

2
Ken Anjyo and Hiroyuki Ochiai,
““Mathematical Basics of Motion and
Deformation in Computer Graphics, Second
Edition"", ISBN: 9781627056977, April 2017,

Morgan and Claypool. . 95 pages.
2016 3 ,

pp.176--185, 2016.3. \ ,

URL: http://imi.kyushu-u.ac.jp/~ochiai

o
OCHIAL, Hiroyuki

90214163



