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はじめに

斜面災害は，未だ予測の難しい現象であり，国内外で多大な人的・物的な被害が発生して

いる。気候変動に伴う極端な気象に移行しつつある近年，これまで以上に斜面災害の予測は

重要課題となっている。斜面災害の評価は，数理モデルとモニタリングを基礎とする。数理

モデルには，地盤の変形や浸透を記述する力学モデルに加え，近年は DX, AIなどの活用も

試みられている。一方，モニタリングは地盤の変形，間隙水圧，含水量，温度等，崩壊と関

係する計測項目は多岐にわたる。計測・通信技術の進歩に伴い，より高精度かつ密なデータ

の取得が可能になってきている。数理モデルの妥当性検証には計測データが不可欠であり，

また計測データの補完や将来予測には数理モデルが不可欠である。両者の進歩によって，斜

面災害の予測は実現される。

本研究集会は，九州大学マス・フォア・インダストリ研究所 2023年度女性研究者活躍支

援研究および国際地盤工学会 ATC1 の支援を受け，九州大学伊都キャンパス IMI オーディ

トリアムにて，2023年 11月 20日 13:00-15:30に開催された。数理モデルおよびモニタリン

グによる斜面災害の予測技術と管理・対策に関する最新情報の共有と，異分野および産官学

の間のネットワーキングを目的とする。会場に加えて Zoomを併用したハイブリッド形式で

実施し，国内外から 36名が参加した。参加者は，地盤工学，砂防学，数学，情報学，環境

工学等を専門とし，主な所属は，大学，民間企業（建設関連），法人研究機関であり，25%

が女性であった。

Chandan Ghosh 氏 （ National Institute of Disaster Management, India ） に よ る 講

演，”Bioengineering measures for slope stabilizations by vetiver grass system”，では，植物根を活

用した斜面の補強法とインドでの実践例について紹介があった。北田奈緒子氏（GRI財団）

よる講演，”Regarding ground risk assessment based on topographical and geological features”，に

おいては，地形および地質学的観点から斜面災害リスクの高い地盤について解説があった。

酒井直樹氏（防災科学技術研究所）による講演，”Challenges in disaster response using slope 

monitoring with ICT”，においては，地震後の熊本県のフィールド等での IoTセンサや AIを

使用したモニタリング事例の紹介があった。徳久晶氏（株式会社ケイズラブ）による講

演，”Full-scale field experiment of debris flow and its generation mechanism”，では屋外での大規

模な斜面崩壊実験と不織布を用いた対策工の効果について説明があった。吉川高広氏（名古

屋大学）による講演，”Application of three-phase elastoplastic finite deformation analysis to slope 

failure problem during rainfall”，では，不飽和地盤を対象とした構成モデルを用いた数値解析

による降雨時の斜面の安定性評価と，熱海の土砂災害への適用・崩壊メカニズムについて解

説があった。澤田茉伊氏（東京工業大学）による講演，”Geotechnical approaches for preservation 

of openly exhibited Geo-relics damaged by rainfall infiltration”では，降雨で崩壊した遺構斜面の
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再現解析に基づく原因究明と修復・展示の手法について紹介があった。これらの講演に対し

て，会場およびオンラインの参加者から多数の質問が寄せられ，活発な議論が行われた。学

生や若手研究者からの質問も多く，次世代の研究につながる情報共有の場を提供し，本研究

集会の目的を達することができたと考える。

他に，講演者の Chandan Ghosh氏については，11月 22日に防災科学ランチタイムセミナ

ーでの講演，11月 18日, 19日, 26日にそれぞれ東京都市大学，九州大学，Asian Institute of 

Technologyの研究者らと地盤防災に関する意見交換を実施した。

謝辞：当研究集会を開催するにあたり，九州大学マス・フォア・インダストリ研究所より多

大なるご支援を賜った。また，国際地盤工学会 ATC1および CREST2023 SDGs委員会より，

企画・広報の協力を得たので，ここに謝意を表する。

研究代表者 澤田 茉伊

東京工業大学 環境・社会理工学院
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Bioengineering measures for Slope 
Stabilisation 

Chandan Ghosh 
 I i       

 
The Vetiver Grass Technology (VGT) is a low cost and extremely effective system for soil 
and water conservation, pollution control, wastewater treatment, mitigation and prevention of 
storm damage and many other applications. Vetiver can be used in the tropics and semi 
tropics, and where there are hot summers, and winters that do not include permanently frozen 
soil conditions. Vetiver, although known as a grass, does possess several tree-like features. It 
therefore becomes an attractive alternative to trees or shrubs when come to bioengineering 
applications. Some of the potential applications of Vetiver system across the 100+ countries 
demonstrate that this plant, even though originated in India, needs extensive research and 
developments. The presentation highlights are: 
 Landslides scenario – highlighting ineffective/inadequate drainage/stabilisation 

measures that leads to progressive failure  
 Hill widening by cutting hills that causes man-made landslides  
 Live landslide hotspots where inappropriate technologies lead to failure 
 Landslides prevention measures by conventional slope stabilisation methods, such as 

gravity retaining walls  and modern techniques using geosynthetics where a combination 
with bioengineering measures ensures sustainability 

 Important hill roads where slope stabilization measures are taken with extremely high 
cost but bio-engineering measures ensuring better safety with low or no cost 

 Vetiver grass – it’s origin, properties and potential for erosion and landslide control 
 Successful Application of Vetiver grass where conventional or many other methods 

failed 
 Application of Vetiver grass – giving examples of successful and failed application 

many countries. It’s rather a permanent, low maintenance solution. Vetiver grass is a 
perennial plant, which provides a permanent solution with little or no maintenance 

 Guidelines for Vetiver application siting several examples of landslides hotspots 
exclusively or  in combination  with conventional slope retaining structures 

 Vetiver grass supports local economies and Vetiver projects are labor intensive so they 
employ locals, especially in rural areas. Vetiver foliage may be harvested for thatching, 
fodder, composting or other purposes where biomass is required 

 Vetiver is non-competitive and Roots grow vertically downwards. Vetiver does not 
compete with adjacent plants 

 Vetiver has been shown to have very few pest or disease problems. Vetiver can check 
weed invasion too. It can block the spread of other grasses including the world's worst 
creeping grasses. 

References 
[1] Vetiver Network International. URL 
http://vetiver.orghttp://vetivernetinternational.blogspot.in/ 
[2] Hawaii-Pacific Weed Risk Assessment. URL:  
http://www.botany hawaii.edu/faculty/daehler/WRA/full table.asp 
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Regarding ground risk assessment 
based on topographical and geological 

features 

  

Naoko KITADA 
Geo-Research Institute, Japan 

 
 
日本列島は，４つの地殻プレートが会合した場所で形成された「島弧」であり，非常

に複雑でバリエーションに富む地質が観察される地域である．そのため，構成する岩種

や岩盤が風化して形成される土砂は地域によって鉱物組成が異なる．特に糸魚川‐静岡

構造線を境として，東側（東日本）と西側（西日本）の地質や地形は大きく異なる．東

側では中新世以降の火山岩類が広く分布し，時間経過とともに変質して不安定な土塊は

地滑りや崩壊を発生させる．一方西側では，白亜紀に瀬戸内海を中心に花崗岩が大規模

に貫入した．それらが風化してマサ化した土砂は，豪雨時の土石流などを発生させる．

また，西南日本に分布する中央構造線を境に南側では「付加体」と呼ばれる海洋プレー

ト起源の岩石が分布する． 
これらの地質のバリエーションは地域性のある地形を構成すると同時に，気候（特に

降雨など）による変質，岩石風化による土砂の生成が地域毎に異なることから，地質リ

スクも地域によって異なる原因となる．よって，地域の地質と地形を知ることと，それ

によって発生する地質リスクを理解することは土地利用時には重要なポイントとなる． 
事例として，東日本の日本海側を中心に分布する「グリーンタフ」は前述の火山岩類

の一部が変質して生成した緑泥石がリスク要因となり，地すべりや崩壊を発生させる．

一方，西日本に分布する中央構造線付近では，広範囲に分布する断層破砕帯部において

岩盤が脆く破砕あるいは粘土状のガウジなどに変化していることがリスク要因として，

地すべりや崩壊の発生が高い．花崗岩地域のうち，花崗岩貫入の外縁部地域では急冷に

伴う節理（亀裂）の発達が風化変質を促進してマサ化が進み土石流や崩壊を発生させる

要因となる（千木良・加藤，2023）．付加体地域においては，層状の堆積岩が傾動し

ていると，谷筋に沿って層理面が流れ盤になった場合，崩壊や地滑りを発生させる要因

が高い． 
いずれにおいても，地質の特徴や成り立ちを十分に把握することによって，地質特性

からリスクを予測することが可能であること，リスクを予測できれば，リスクを回避す

るための調査や設計，工法を選択して，安全な構造物が建設できる．災害や建設工事の

トラブルを事前回避するためには，これらの地質学や地形学などの知識を活用すること

が大切であり，理学と工学の融合（協働）作業が必要であると考える． 
 
 
参考文献： 
千木良雅弘・加藤弘徳（2023）：花崗岩の冷却割れ目と岩体の内部構造，日本応用

地質学会令和５年度研究発表会講演論文集，p61-62. 
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Fig. 1 Overview of IoT slope  monitoring  system 
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Challenges in disaster response 
using slope monitoring with ICT 

Naoki SAKAI 
National research Institute for Earth science and Disaster 

resilience(NIED), Japan 
 

In our country, natural events such as 
earthquakes, tsunamis, heavy rain, floods, 
landslides, and volcanic eruptions 
present various risks, intertwined with 
social conditions like complex value 
chains, advanced land use, and an aging 
population. Particularly in recent years, 
there are concerns about widespread 
disasters caused by major earthquakes 
and extreme rainfall, along with the 
possibility of secondary disasters post-
event, making disaster response and 
regional recovery increasingly complex. 

In the field of disaster prevention and mitigation, a close collaboration between the 
physical sciences, engineering, and social sciences is necessary. Although hazard 
research has led to more detailed maps, a method for collaboratively solving the 
subsequent steps of risk assessment and enhancing municipal response capabilities was 
lacking. One problem was the lack of a "unified disaster situation awareness" among 
professionals from various fields, which led to unclear methods of concrete cooperation. 
However, with the recent advancements in IoT (Internet of Things), measurements have 
become more accessible, making it easier to digitalize the previously analog world of 
human intuition and experience, and to understand changes in real-time. Specifically for 
landslide it is shown in Fig. 1. Such technological innovation has unified and visualized 
phenomena, disasters, and social activities, enabling the "unified disaster situation 
awareness." 

To improve the resilience of local communities, it is crucial to have a flow of 
visualization of the current situation → decision-making → action. To seamlessly 
connect these steps, visualization enabled by IoT, AI, and Big Data technologies is 
necessary, and initiatives should be led by the private sector to foster inter-field 
collaboration. 

The initiatives mentioned above highlight the importance of a trans-disciplinary 
approach (TDA), with a particular emphasis on decision-making based on information 
underpinned by scientific evidence. If we can establish and standardize these concepts, it 
will be possible to expand Japan's ICT-based disaster prevention technologies to the 
world. 
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Full-scale field experiment of debris 
flow and its generation mechanism 

Aki Tokuhisa 
K’s Lab. Inc., Japan 

 
1. Introduction 
In the heavy rainfall in the district of Chugoku, north Kyushu, Japan on 21 July, 2009, a lot 
of debris flows occurred around the boundary between Yamaguchi City and Hofu City. 
These debris flows appeared on a rocky mountain where bedrock was exposed. The bedrock 
is weathered, the scree is thinly distributed on the ridgeline, and the soil and its granularity 
are not consistent, which clearly led to marked irregularities in water permeability. In this 
paper, for the purpose of clarifying the Rainfall infiltration and failure mechanism of source 
head in Masado slope, we performed FEM analysis that reproduced these characteristics. In 
addition, a full-size experimental model slope was created, and a rainfall experiment was 
conducted under the conditions where a bare ground surface slope and the non-woven filter 
were laid. 
2. Full-scale field experiment 
Our observations of the slope during the experiment were as follows. 
a) Gully erosion 
Immediately after rainfall hit the exposed slope, water flowing on the surface eroded a 
shallow gully in the lower part of the slope. 
b) Boiling collapse 
As the rainfall continued, the interstitial water pressure in the bedrock increased. When this 
exceeded the weight of the clumps higher up, we saw the deep trench collapse. We refer to 
this as a boiling collapse. The boiling collapse was especially notable on the lower part of 
the slope. 
c) Slope failure conditions 
As time passed, the downstream part eroded and the overall slope balance broke down. In 
some cases, the collapse was such that clumps travelled downstream roughly 10 m. We 
believe that debris flow occurs when this collapsed soil swells to the point that it flows on 
the surface water draining downstream. 
3. Seepage Flow Analysis by FEM 
Where the high-permeability layer was distributed, seepage flow was an order of magnitude 
higher than in the other cases with high-permeability layers, regardless of whether topsoil 
was present, and we calculated the increase in pressure head over time. Further, the pressure-
head value in the high-permeability zone increased steadily. When we calculated a safety 
factor F, we found the safety factor F at 11:30, the time of the second round of rainfall was 
less than 1.00. This analysis is in agreement with the time the debris flow occurred. 
4. Conclusions 
A comprehensive examination of the two results shows that the presence of a high permeable 
coarse grained layer between Masado layer and impermeable bed rock layer causes a sharp 
rise in pore water pressure at lower part of the slope due to the effect of underground 
penetration and groundwater funnel flow. The flow has become clear that the occurrence of 
boiling causes the collapse. Moreover, the expected effect of non-woven filter which control 
the seepage in heavy rain was confirmed. 
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Application of three-phase elastoplastic  
finite deformation analysis to slope 

failure problem during rainfall 

Takahiro Yoshikawa 
Nagoya University, Japan 

 
Numerous slope and embankment collapses have occurred due to heavy rainfall. Causes of 
the collapses are considered as reduction of strength due to saturation of unsaturated soil 
and rise in pore pressure and increase of self-weight due to water absorption. However, the 
detailed collapse mechanism has not been elucidated. To elucidate the mechanism, soil-
water-air coupled elastoplastic finite deformation analysis considering inertia force were 
conducted. First, numerical simulations on deformation and failure of unsaturated slopes in 
rainfall model tests were performed. As a result, it succeeded in reproducing the 
deformation-to-failure behavior of the model slope due to rainfall infiltration. The soil 
element on the slip surface exhibited "softening behavior with plastic volume expansion" 
above the critical state line in p’ – q skeleton stress space. Next, numerical simulations on 
Atami embankment collapse on July 3, 2021, were performed. The results showed that a 
large amount of groundwater flowing into the bottom of the embankment may have caused 
softening behavior with plastic volume expansion in the soil in that area, leading to the 
failure of the whole embankment. 

 

References 
[1] Akira Asaoka, Toshihiro Noda, Eiji Yamada, Kazuhiro Kaneda and Masaki Nakano, An elasto-

plastic description of two distinct volume change mechanisms of soils, Soils Found. 42(5)(2002) 
47-57.  doi: 10.3208/sandf.42.5_47 

[2] Anusron Chueasamat, Toshikazu Hori, Hirotaka Saito, Tomotaka Sato, Yuji Kohgo, 
Experimental tests of slope failure due to rainfalls using 1g physical slope models, Soils Found. 
58(2)(2018) 290-305.  doi: 10.1016/j.sandf.2018.02.003 

[3] Toshihiro Noda and Takahiro Yoshikawa, Soil-water-air coupled finite deformation analysis 
based on a rate-type equation of motion incorporating the SYS Cam-clay model, Soils Found. 
55(1)(2015) 45-62.  doi: 10.1016/j.sandf.2014.12.004 

[4] Takahiro Yoshikawa and Toshihiro Noda, Triaxial test on water absorption compression of 
unsaturated soil and its soil-water-air-coupled elastoplastic finite deformation analysis, Soils 
Found. 60(5)(2020) 1151-1170.  doi: 10.1016/j.sandf.2020.06.010 
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Geotechnical approaches for 

preservation of openly exhibited Geo-
relics damaged by rainfall infiltration 

Mai Sawada 
School of Environment and Society, Tokyo Institute of 

Technology, Japan 
 

Excavated geo-relics are vulnerable to damage by natural processes. The aim of this 
study is to contribute to the establishment of a technical framework for the preservation 
of openly exhibited geo-relics. This study also examines the preservation of an openly 
exhibited geo-relic in Japan, which has experienced surface deformation in the soft soil 
layer due to water infiltration. The surface deformation is numerically investigated by 
performing seepage-deformation analyses based on unsaturated soil mechanics in order 
to understand its mechanism and to obtain effective countermeasures. The results show 
that deformation develops in the surface layer of the slope as the bonding between soil 
particles, represented by skeleton stress, and decreases when water infiltrates the slope. 
Although the calculation considers the influence of groundwater, as well as precipitation, 
the results show that the deformation of the slope is primarily controlled by precipitation, 
not by groundwater. Furthermore, the elevation of the groundwater does not contribute 
to the development of surface deformation. Based on the mechanism of the surface 
deformation, replacing the surface layer with a well-compacted, highly permeable soil is 
proposed to improve slope stability. It is predicted that this proposed method will be 
effective because the replaced zone retains sufficient strength and stiffness when it is wet, 
despite a decrease in the skeleton stress due to rainfall infiltration. This countermeasure 
has been adopted for the actual restoration of a damaged slope. 

 
 
 

References 
[1] Sawada, M. and Mimura, M. (2022). Geotechnical approaches for preservation of openly exhibited 

Geo-relics damaged by rainfall infiltration. Soils and Foundations, 62(1), 101097. 
[2] Agency for Cultural Affairs, Nara National Research Institute for Cultural Properties, Archeological 

Institute of Kashihara Nara prefecture and Asuka Village Board of Education, 2017. Excavations report 
in the Takamatsuzuka tumulus, 139-148. (in Japanese) 
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デジタル化時代に求められる斜面防災の思考法
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COE Lecture Note Mitsuhiro T  NAKAO 
Kazuhiro YOKOYAMA

Computer Assisted Proofs - Numeric and Symbolic Approaches - 
199pages

August 22, 2006 

COE Lecture Note M J Shai HARAN Arithmetical Investigations - Representation theory, Orthogonal 
polynomials and Quantum interpolations-  174pages

August 22, 2006 

COE Lecture Note Vol 3 Michal BENES 
Masato KIMURA 
Tatsuyuki NAKAKI

Proceedings of Czech-Japanese Seminar in Applied Mathematics 2005  
155pages October 13, 2006

COE Lecture Note Vol 4 宮田 健治 辺要素有限要素法による磁界解析 -機能数理学特別講義  21pages May 15, 2007

COE Lecture Note Vol 5 Francois APERY Univariate Elimination Subresultants - Bezout formula, Laurent series 
and vanishing conditions -  89pages

September 25, 2007

COE Lecture Note Vol 6 Michal BENES 
Masato KIMURA 
Tatsuyuki NAKAKI

Proceedings of Czech-Japanese Seminar in Applied Mathematics 2006  
209pages

October 12, 2007

COE Lecture Note Vol 7 若山 正人 
中尾 充宏

九州大学産業技術数理研究センター キックオフミーティング  
138pages

October 15, 2007

COE Lecture Note Vol 8 Alberto PARMEGGIANI Introduction to the Spectral Theory of Non-Commutative Harmonic 
Oscillators  233pages

January 31, 2008

COE Lecture Note Vol 9 Michael I TRIBELSKY Introduction to Mathematical modeling  23pages February 15, 2008

COE Lecture Note Vol 10 Jacques FARAUT Infinite Dimensional Spherical Analysis  74pages March 14, 2008

COE Lecture Note Vol 11 Gerrit van DIJK Gelfand Pairs And Beyond  60pages August 25, 2008

COE Lecture Note Vol 12 Faculty of Mathematics, 
Kyushu University

Consortium “MATH for INDUSTRY” First Forum  87pages September 16, 2008

COE Lecture Note Vol 13 九州大学大学院 
数理学研究院

プロシーディング「損保数理に現れる確率モデル」 
― 日新火災・九州大学 共同研究2008年11月 研究会 ― 82pages

February 6, 2009
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COE Lecture Note Vol 14 Michal Beneš,  
Tohru Tsujikawa 
Shigetoshi Yazaki

Proceedings of Czech-Japanese Seminar in Applied Mathematics 2008  
77pages

February 12, 2009

COE Lecture Note Vol 15 Faculty of Mathematics, 
Kyushu University

International Workshop on Verified Computations and Related Topics  
129pages

February 23, 2009

COE Lecture Note Vol 16 Alexander Samokhin Volume Integral Equation Method in Problems of Mathematical Physics  
50pages

February 24, 2009

COE Lecture Note Vol 17 矢嶋 徹 
及川 正行 
梶原 健司 
辻 英一 
福本 康秀

非線形波動の数理と物理  66pages February 27, 2009

COE Lecture Note Vol 18 Tim Hoffmann Discrete Differential Geometry of Curves and Surfaces  75pages April 21, 2009

COE Lecture Note Vol 19 Ichiro Suzuki The Pattern Formation Problem for Autonomous Mobile Robots 
―Special Lecture in Functional Mathematics― 23pages

April 30, 2009

COE Lecture Note Vol 20 Yasuhide Fukumoto 
Yasunori Maekawa

Math-for-Industry Tutorial: Spectral theories of non-Hermitian 
operators and their application 184pages

June 19, 2009

COE Lecture Note Vol 21 Faculty of Mathematics,  
Kyushu University

Forum “Math-for-Industry” 
Casimir Force, Casimir Operators and the Riemann Hypothesis
95pages

November 9, 2009

COE Lecture Note Vol 22 Masakazu Suzuki 
Hoon Hong 
Hirokazu Anai 
 Chee Yap 
Yousuke Sato 
Hiroshi Yoshida

The Joint Conference of ASCM 2009 and MACIS 2009:  
Asian Symposium on Computer Mathematics Mathematical Aspects of 
Computer and Information Sciences  436pages

December 14, 2009

COE Lecture Note Vol 23 荒川 恒男 
金子 昌信

多重ゼータ値入門 111pages February 15, 2010

COE Lecture Note Vol 24 Fulton B Gonzalez Notes on Integral Geometry and Harmonic Analysis 125pages March 12, 2010

COE Lecture Note Vol 25 Wayne Rossman Discrete Constant Mean Curvature Surfaces via Conserved Quantities  
130pages

May 31, 2010

COE Lecture Note Vol 26 Mihai Ciucu Perfect Matchings and Applications 66pages July 2, 2010
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COE Lecture Note Vol 27 九州大学大学院 
数理学研究院

Forum “Math-for-Industry” and Study Group Workshop 
Information security, visualization, and inverse problems, on the basis 
of optimization techniques 100pages

October 21, 2010

COE Lecture Note Vol 28 ANDREAS LANGER MODULAR FORMS, ELLIPTIC AND MODULAR CURVES 
LECTURES AT KYUSHU UNIVERSITY 2010 62pages

November 26, 2010

COE Lecture Note Vol 29 木田 雅成 
原田 昌晃 
横山 俊一

Magmaで広がる数学の世界 157pages December 27, 2010

COE Lecture Note Vol 30 原 隆 
松井 卓 
廣島 文生

Mathematical Quantum Field Theory and Renormalization Theory
201pages

January 31, 2011 

COE Lecture Note Vol 31 若山 正人 
福本 康秀 
高木 剛 
山本 昌宏

Study Group Workshop 2010 Lecture & Report 128pages February 8, 2011

COE Lecture Note Vol 32 Institute of Mathematics  
for Industry, 
Kyushu University

Forum “Math-for-Industry” 2011 
“TSUNAMI-Mathematical Modelling” 
Using Mathematics for Natural Disaster Prediction, Recovery and 
Provision for the Future 90pages

September 30, 2011

COE Lecture Note Vol 33 若山 正人 
福本 康秀 
高木 剛 
山本 昌宏

Study Group Workshop 2011 Lecture & Report 140pages October 27, 2011

COE Lecture Note Vol 34 Adrian Muntean 
Vladimír Chalupecký

Homogenization Method and Multiscale Modeling 72pages October 28, 2011

COE Lecture Note Vol 35 横山 俊一 
夫 紀恵 
林 卓也

計算機代数システムの進展 210pages November 30, 2011

COE Lecture Note Vol 36 Michal Beneš 
Masato Kimura 
Shigetoshi Yazaki

Proceedings of Czech-Japanese Seminar in Applied Mathematics 2010 
107pages

January 27, 2012 

COE Lecture Note Vol 37 若山 正人 
高木 剛 
Kirill Morozov 
平岡 裕章 
木村 正人 
白井 朋之 
西井 龍映 
栄 伸一郎 
穴井 宏和 
福本 康秀

平成23年度 数学・数理科学と諸科学・産業との連携研究ワーク
ショップ 拡がっていく数学 ～期待される “見えない力”～ 
154pages

February 20, 2012
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COE Lecture Note Vol 38 Fumio Hiroshima 
Itaru Sasaki 
Herbert Spohn 
Akito Suzuki

Enhanced Binding in Quantum Field Theory 204pages March 12, 2012

COE Lecture Note Vol 39 Institute of Mathematics  
for Industry,  
Kyushu University

Multiscale Mathematics: Hierarchy of collective phenomena and 
interrelations between hierarchical structures 180pages

March 13, 2012

COE Lecture Note Vol 40 井ノ口順一 
太田 泰広 
筧 三郎 
梶原 健司 
松浦 望

離散可積分系・離散微分幾何チュートリアル2012 152pages March 15, 2012

COE Lecture Note Vol 41 Institute of Mathematics 
for Industry,
Kyushu University

Forum “Math-for-Industry” 2012 
“Information Recovery and Discovery” 91pages

October 22, 2012

COE Lecture Note Vol 42 佐伯 修
若山 正人
山本 昌宏

Study Group Workshop 2012 Abstract, Lecture & Report 178pages November 19, 2012

COE Lecture Note Vol 43 Institute of Mathematics 
for Industry, 
Kyushu University

Combinatorics and Numerical Analysis Joint Workshop 103pages December 27, 2012

COE Lecture Note Vol 44 萩原 学 モダン符号理論からポストモダン符号理論への展望 107pages January 30, 2013

COE Lecture Note Vol 45 金山 寛 Joint Research Workshop of Institute of Mathematics for Industry 
(IMI), Kyushu University 
“Propagation of Ultra-large-scale Computation by the Domain-
decomposition-method for Industrial Problems (PUCDIP 2012)”
121pages

February 19, 2013

COE Lecture Note Vol 46 西井 龍映
栄 伸一郎
岡田 勘三
落合 啓之
小磯 深幸
斎藤 新悟
白井 朋之

科学・技術の研究課題への数学アプローチ
―数学モデリングの基礎と展開― 325pages

February 28, 2013

COE Lecture Note Vol 47 SOO TECK LEE BRANCHING RULES AND BRANCHING ALGEBRAS FOR THE 
COMPLEX CLASSICAL GROUPS 40pages

March 8, 2013

COE Lecture Note Vol 48 溝口 佳寛
脇 隼人
平坂 貢
谷口 哲至
島袋 修

博多ワークショップ「組み合わせとその応用」 124pages March 28, 2013
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COE Lecture Note Vol 49 照井 章
小原 功任
濱田 龍義
横山 俊一
穴井 宏和
横田 博史

マス・フォア・インダストリ研究所 共同利用研究集会 II
数式処理研究と産学連携の新たな発展 137pages

August 9, 2013

MI Lecture Note Vol 50 Ken Anjyo
Hiroyuki Ochiai
Yoshinori Dobashi
Yoshihiro Mizoguchi
Shizuo Kaji

Symposium MEIS2013:
Mathematical Progress in Expressive Image Synthesis 154pages

October 21, 2013

MI Lecture Note Vol 51 Institute of Mathematics 
for Industry, Kyushu 
University

Forum “Math-for-Industry” 2013
“The Impact of Applications on Mathematics” 97pages

October 30, 2013

MI Lecture Note Vol 52 佐伯 修
岡田 勘三
髙木 剛
若山 正人
山本 昌宏

Study  Group  Workshop  2013 Abstract,  Lecture  &  Report
142pages

November 15, 2013

MI Lecture Note Vol 53 四方 義啓
櫻井 幸一
安田 貴徳
Xavier Dahan

平成25年度 九州大学マス・フォア・インダストリ研究所
共同利用研究集会 安全・安心社会基盤構築のための代数構造
～サイバー社会の信頼性確保のための数理学～ 158pages

December 26, 2013

MI Lecture Note Vol 54 Takashi Takiguchi
Hiroshi Fujiwara

Inverse problems for practice, the present and the future 93pages January 30, 2014 

MI Lecture Note Vol 55 栄 伸一郎
溝口 佳寛
脇 隼人
渋田 敬史

Study Group Workshop 2013 数学協働プログラム Lecture & Report
98pages

February 10, 2014

MI Lecture Note Vol 56 Yoshihiro Mizoguchi
Hayato Waki
Takafumi Shibuta
Tetsuji Taniguchi
Osamu Shimabukuro
Makoto Tagami
Hirotake Kurihara
Shuya Chiba

Hakata Workshop 2014
~ Discrete Mathematics and its Applications ~ 141pages

March 28, 2014

MI Lecture Note Vol 57 Institute of Mathematics 
for Industry, Kyushu 
University

Forum “Math-for-Industry” 2014:
“Applications + Practical Conceptualization + Mathematics = fruitful 
Innovation” 93pages

October 23, 2014

MI Lecture Note Vol 58 安生健一
落合啓之

Symposium MEIS2014:
Mathematical Progress in Expressive Image Synthesis 135pages

November 12, 2014
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MI Lecture Note Vol 59 西井 龍映
岡田 勘三
梶原 健司
髙木 剛
若山 正人
脇 隼人
山本 昌宏

Study  Group  Workshop  2014  数学協働プログラム 
Abstract, Lecture  &  Report 196pages

November 14, 2014

MI Lecture Note Vol 60 西浦 博 平成26年度九州大学 IMI共同利用研究・研究集会（I）
感染症数理モデルの実用化と産業及び政策での活用のための新
たな展開 120pages

November 28, 2014

MI Lecture Note Vol 61 溝口 佳寛
Jacques Garrigue
萩原 学
Reynald Affeldt

研究集会
高信頼な理論と実装のための定理証明および定理証明器
Theorem proving and provers for reliable theory and implementations 
(TPP2014) 138pages

February 26, 2015

MI Lecture Note Vol 62 白井 朋之 Workshop on “β-transformation and related topics” 59pages March 10, 2015

MI Lecture Note Vol 63 白井 朋之 Workshop on “Probabilistic models with determinantal structure”
107pages

August 20, 2015

MI Lecture Note Vol 64 落合 啓之
土橋 宜典

Symposium MEIS2015:
Mathematical Progress in Expressive Image Synthesis 124pages

September 18, 2015

MI Lecture Note Vol 65 Institute of Mathematics 
for Industry, Kyushu 
University

Forum “Math-for-Industry” 2015
“The Role and Importance of Mathematics in Innovation” 74pages

October 23, 2015

MI Lecture Note Vol 66 岡田 勘三
藤澤 克己
白井 朋之
若山 正人
脇 隼人
Philip Broadbridge
山本 昌宏

Study  Group  Workshop  2015 Abstract, Lecture  &  Report
156pages November 5, 2015

MI Lecture Note Vol 67 Institute of Mathematics 
for Industry, Kyushu 
University

IMI-La Trobe Joint Conference
“Mathematics for Materials Science and Processing”
66pages

February 5, 2016

MI Lecture Note Vol 68 古庄 英和
小谷 久寿
新甫 洋史

結び目と Grothendieck-Teichmüller群
116pages

February 22, 2016

MI Lecture Note Vol 69 土橋 宜典
鍛治 静雄

Symposium MEIS2016:
Mathematical Progress in Expressive Image Synthesis 82pages

October 24, 2016

MI Lecture Note Vol 70 Institute of Mathematics 
for Industry,  
Kyushu University

Forum “Math-for-Industry” 2016
“Agriculture as a metaphor for creativity in all human endeavors”
98pages

November 2, 2016

MI Lecture Note Vol 71 小磯 深幸
二宮 嘉行
山本 昌宏

Study Group Workshop 2016 Abstract, Lecture & Report 143pages November 21, 2016
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MI Lecture Note Vol 72 新井 朝雄
小嶋 泉
廣島 文生

Mathematical quantum field theory and related topics 133pages January 27, 2017

MI Lecture Note Vol 73 穴田 啓晃
Kirill Morozov
須賀 祐治
奥村 伸也
櫻井 幸一

Secret Sharing for Dependability, Usability and Security of Network 
Storage and Its Mathematical Modeling 211pages

March 15, 2017

MI Lecture Note Vol 74 QUISPEL, G  Reinout W
BADER, Philipp
MCLAREN, David I
TAGAMI, Daisuke

IMI-La Trobe Joint Conference 
Geometric Numerical Integration and its Applications 71pages

March 31, 2017

MI Lecture Note Vol 75 手塚 集
田上 大助
山本 昌宏

Study Group Workshop 2017 Abstract, Lecture & Report 118pages October 20, 2017

MI Lecture Note Vol 76 宇田川誠一 Tzitzéica 方程式の有限間隙解に付随した極小曲面の構成理論
―Tzitzéica方程式の楕円関数解を出発点として― 68pages

August 4, 2017

MI Lecture Note Vol 77 松谷 茂樹
佐伯 修
中川 淳一
田上 大助
上坂 正晃
Pierluigi Cesana
濵田 裕康

平成29年度 九州大学マス・フォア・インダストリ研究所
共同利用研究集会（I）
結晶の界面，転位，構造の数理 148pages

December 20, 2017

MI Lecture Note Vol 78 瀧澤 重志
小林 和博
佐藤憲一郎
斎藤 努
清水 正明
間瀬 正啓
藤澤 克樹
神山 直之

平成29年度 九州大学マス・フォア・インダストリ研究所
プロジェクト研究 研究集会（I）
防災・避難計画の数理モデルの高度化と社会実装へ向けて
136pages

February 26, 2018

MI Lecture Note Vol 79 神山 直之
畔上 秀幸

平成29年度 AIMaPチュートリアル
最適化理論の基礎と応用 96pages

February 28, 2018

MI Lecture Note Vol 80 Kirill Morozov
Hiroaki Anada
Yuji Suga

IMI Workshop of the Joint Research Projects 
Cryptographic Technologies for Securing Network Storage
and Their Mathematical Modeling 116pages

March 30, 2018

MI Lecture Note Vol 81 Tsuyoshi Takagi
Masato Wakayama
Keisuke Tanaka
Noboru Kunihiro
Kazufumi Kimoto
Yasuhiko Ikematsu

IMI Workshop of the Joint Research Projects
International Symposium on Mathematics, Quantum Theory, 
and Cryptography 246pages

September 25, 2019

MI Lecture Note Vol 82 池森 俊文 令和2年度 AIMaPチュートリアル
新型コロナウイルス感染症にかかわる諸問題の数理
145pages

March 22, 2021
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MI Lecture Note Vol 83 早川健太郎
軸丸 芳揮
横須賀洋平
可香谷 隆
林 和希
堺 雄亮

シェル理論・膜理論への微分幾何学からのアプローチと 
その建築曲面設計への応用 49pages

July 28, 2021

MI Lecture Note Vol 84 Taketoshi Kawabe
Yoshihiro Mizoguchi
Junichi Kako
Masakazu Mukai
Yuji Yasui

SICE-JSAE-AIMaP Tutorial
Advanced Automotive Control and Mathematics 110pages

December 27, 2021

MI Lecture Note Vol 85 Hiroaki Anada
Yasuhiko Ikematsu
Koji Nuida
Satsuya Ohata
Yuntao Wang

IMI Workshop of the Joint Usage Research Projects
Exploring Mathematical and Practical Principles of Secure Computation 
and Secret Sharing 114pages

February 9, 2022

MI Lecture Note Vol 86 濱田 直希
穴井 宏和
梅田 裕平
千葉 一永
佐藤 寛之
能島 裕介
加葉田雄太朗
一木 俊助
早野 健太
佐伯 修

2020年度採択分 九州大学マス・フォア・インダストリ研究所
共同利用研究集会
進化計算の数理 135pages

February 22, 2022

MI Lecture Note Vol 87 Osamu Saeki, 
Ho Tu Bao, 
Shizuo Kaji, 
Kenji Kajiwara, 
Nguyen Ha Nam, 
Ta Hai Tung,
Melanie Roberts, 
Masato Wakayama, 
Le Minh Ha, 
Philip Broadbridge

Proceedings of Forum “Math-for-Industry” 2021
-Mathematics for Digital Economy- 122pages

March 28, 2022

MI Lecture Note Vol 88 Daniel PACKWOOD
Pierluigi CESANA, 
Shigenori FUJIKAWA, 
Yasuhide FUKUMOTO,
Petros SOFRONIS, 
Alex STAYKOV

Perspectives on Artificial Intelligence and Machine Learning in 
Materials Science, February 4-6, 2022 74pages

November 8, 2022



シリーズ既刊

Issue Author／Editor Title Published

MI Lecture Note Vol 89 松谷 茂樹
落合 啓之
井上 和俊
小磯 深幸
佐伯 修
白井 朋之
垂水 竜一
内藤 久資
中川 淳一
濵田 裕康
松江 要
加葉田雄太朗

2022年度採択分 九州大学マス・フォア・インダストリ研究所
共同利用研究集会
材料科学における幾何と代数 III 356pages

December 7, 2022

MI Lecture Note Vol 90 中山 尚子
谷川 拓司
品野 勇治
近藤 正章
石原 亨
鍛冶 静雄
藤澤 克樹

2022年度採択分 九州大学マス・フォア・インダストリ研究所
共同利用研究集会
データ格付けサービス実現のための数理基盤の構築 58pages

December 12, 2022

MI Lecture Note Vol 91 Katsuki Fujisawa
Shizuo Kaji
Toru Ishihara
Masaaki Kondo
Yuji Shinano
Takuji Tanigawa
Naoko Nakayama

IMI Workshop of the Joint Usage Research Projects
Construction of Mathematical Basis for Realizing Data Rating Service
610pages

December 27, 2022

MI Lecture Note Vol 92 丹田 聡
三宮 俊
廣島 文生

2022年度採択分 九州大学マス・フォア・インダストリ研究所
共同利用研究集会
時間・量子測定・準古典近似の理論と実験
〜古典論と量子論の境界〜 150pages

Janualy 6, 2023

MI Lecture Note Vol 93 Philip Broadbridge
Luke Bennetts
Melanie Roberts
Kenji Kajiwara

Proceedings of Forum “Math-for-Industry” 2022
-Mathematics of Public Health and Sustainability- 170pages

June 19, 2023

MI Lecture Note Vol 94 國廣 昇
池松 泰彦
伊豆 哲也
穴田 啓晃
縫田 光司

2023年度採択分 九州大学マス・フォア・インダストリ研究所
共同利用研究集会
現代暗号に対する安全性解析・攻撃の数理 260pages

Janualy 11, 2024

MI Lecture Note Vol 95 Osamu Saeki
Wojciech Domitrz
Stanisław Janeczko
Marcin Zubilewicz
Michał Zwierzyński

International Project Research-Workshop (I)
WORKSHOP on Mathematics for Industry 364pages

March 14, 2024






