








 

  

 

Functional Data Analysis 
Functional Data Analysis treats rainfall data as continuous curves (functions) rather than discrete 

points. This allows the entire temporal pattern to be modeled, smoothed, and compared. FDA 
treats the whole curve as a single entity. 
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Phase–amplitude 
separation and curve 

registration align peaks 
before analysis. 

FDA can handle irregular 
sampling and interpolate 

missing observations smoothly. 

FDA captures full curve 
shapes, enabling classification 

or clustering of different 
rainfall patterns. 

 
Functional  Principal 
Component Analysis 

(FPCA) detects changing 
dominant modes over time. 

The  Fourier  basis  can 
explicitly  capture 

periodic components  

Smoothing with basis 
functions reduces noise while 
maintaining temporal features 

Basis 
function  

Fourier 
B spline 

Basis 
coefficient  

Functional 
linear model Functional 

analysis of 
variance 
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FDA Framework 

difference  between 
 

Establish 
Functional 
relationship  

Identifying 
dominant 

temporal  patterns  

Extracting  meaningful 
features in the form 
of functional curves  

Transforming hourly/daily 
data into  continuous 

functions that capture the 
rainfall  process  over  time.  
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  Smoothing flow curves  Summary of functional data 

 The smooth representation of flow data is 
done with a 365-day base 
period and selected k basis functions, which 
are chosen based on the quality of 
smoothing and a high percentage of 
explained variance. 

 The maximum flow occurs in the 
middle of November up to early 
January (North East Monsoon flow) 

 The highest variability 
occurs approximately between 
(Nov-Jan) 
 This period corresponds 
approximately to the highest 
flows 

Reconstructing flow data through basis functions 

 
 Daily flow 1980-2014, from Sg. Kelantan (Jam. Guillemard) with 
station code SF5721442 . 
 Situated at Kelantan River Basin with the northern latitude of 5°45N and eastern 
longitude of 102°09´E. 

    

 n is the number of years 
 yi(tj) – flow measured at the day-tj of the i-th year. T=365 days 
 The discrete observed data are converted into the smoothing curves as 
temporal functions with a base period of T and k basis functions. 
 Choice of k can be justified to capture the flow variation. 
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Months Months 

 

73.8% of streamflow variability, 
showing that the dominant driver 
is the seasonal monsoon flood 
regime 
Captures the overall seasonal 
streamflow regime, especially the 
magnitude of peak flows at 
year-end 
PC1 (36%) → General wet- 
season intensity (flood 

magnitude). 
PC2–PC3 (~25%) → Shape and timing 
of the hydrograph (flood duration, 
onset, persistence). 
PC4–PC5 (~12%) → Extreme and 
anomalous events (flash floods, 
unusual peaks). 

Functional Principal Component Analysis 

FUNCTIONAL PCA 

 Based on scores of 
FPCA, the curves can be 
classified into 
several clusters. Different 
magnitude and shape of 
the curves. 

 
May consider having 
the same flow pattern 
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Functional high-density region (HDR) plot 

                                                                Functional Outliers 
Bivariate HDR plot 

 
 
 
 
 
 

 
Individual functional curves 
based on 99% coverage probability 

 
The dark grey regions show the 
‘bag’. 
The light grey regions display the 
fence. 
All points outside the regions were 
identified as outliers. 

 
 

❑ The outliers detected in the flow series are 
those curves that represent 1988 and 2014. 
Referring to the flood history of Sg Kelantan 
River Basin, the year 2014 is one of the worst 
floods  that  occurred  and  caused  major 
destruction to the state of Kelantan. 

 

Regression 
Coefficients Represent 

either 0 or 1 

j=1 Functional response 

 

 

g=1 
  

g 
rainfall of being in group g 

 α are the specific effects on 

to the m-th rainfall station within 
climate group g 

grand mean function 
indicates the average rainfall profile 
across the studied stations of 
Peninsular Malaysia 

Compare mean rainfall functions across multiple climate categories and identify when 
during the time such differences were most pronounced. 

     

 
the unexplained variation specific 

Functional Analysis of Variance (ANOVA) 
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Region effects for the rainfall functions via the functional ANOVA 

αg 

Positive effect (more rain during NEM flow) 

Intercept function- 
Peninsular mean 
rainfall 

Negative effect 
(less rain during NEM flow) 

Negative effect 
(less rain during NEM flow) 

Day t : 1 to 73 

Positive effect (more rain 
during NEM flow) 

 
 
 
 
 
 

The differences are statistically significant at certain 
time intervals in the year. 

 
The study demonstrates that Peninsular Malaysia regions 
have distinct rainfall temporal structures 
that are best captured using functional 
representations rather than aggregate statistics. 

 

 
The permutation test is used to approximate the null 
distribution of the test statistic and to obtain an estimated 
critical value for the test 

Statistical test of no effect of geographical region 
on the rainfall profile 

Comparison all five regions 
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The permutation test is used to approximate the null 
distribution of the test statistic and to obtain an estimated 
critical value for the test 

Statistical test of no effect of geographical region 
on the rainfall profile 

Comparison all five regions 
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Why Dependency Matters? 

 

Rainfall and 
flood 

char stics 

Traditional 
Multivariate 

statistics have 
some limitations 
in dealing with 

cases with 
different 

re high 
cor and 

 
a ly 

 

Traditional 
univariate 

analysis fail to 
capture joint 
behaviors. 

marginal 
dist that ributions 

not univariate. need to be the 
same type, 
normally 

distributed, or 
independent. 

Copulas allow us to 
model the joint 

behavior of different 
features of random 

variables. 
Able to capture the 

nonlinear & 
tail dependencies 

 

 
A copula is a multivariate cumulative distribution function (CDF) with uniform 
marginals on the interval [0,1]. 

  

Sklar’s Theorem 

    

Let H be a joint cumulative distribution function with marginals F1,F2,….Fd 
Then, there exists a Copula C such that for all real numbers x1,x2,…., xd. 
If the marginals F1,F2,….Fd are continuous, the copula C is unique. 

If C is a Copula and F1,F2,….Fd are distribution functions, then the function H is a 
multivariate distributions with marginals F1,F2,….Fd. 

Copula 
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Archimedean Copulas Clayton 
(Lower Tail Dependence) Gumbel 
(Upper Tail Dependence) Frank 

(Symmetric) 
Joe (Strong upper tail) 

Elliptical Copulas 
Gaussian 

(No tail dependence) 
Student T 

(Upper & lower tail dependence) 

Other Copulas 
Farlie-Gumbel-Morgenstern (FGM) Plackett 

Ali-Mikhail-Haq 
BB Families 

Extreme Value Copulas 
Gumbel Hougaard Galambos 

COPULA FAMILIES 

Capturing Dependencies in 
Rainfall /Flood Characteristics 

Bivariate Trivariate 
Copula  Copula 

Vine 
Copula 

    

 

   

Breaks high-dimensional 
dependence into a sequence of 
bivariate copulas. 
Allows modeling different 
types of dependencies between 
pairs of variables. 
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STU  

FLOOD HYDROGRAPH 
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FLOOD HYDROGRAPH CALCULATION 
 
 
 
 
 
 

 
N. A. Jafry, J. Suhaila1,F. Yusof, S. R. M. Nor,· N. E. Alias, L. Shahid. Joint probabilistic assessments of four-dimensional flood characteristics using the vine copula-based methodology 

https://doi.org/10.1007/s12665-024-11743-7 

Estimate 
Copula 

Parameters 

Assess 
Goodness of 

Fit Test babilit 

Compute 
Joint 

Pro ies 

Derive Joint 
Return Periods 

Select a 
Copula Family 

Transform to 
Uniform 
Margins 

Identify Flood 
Characteristics 

Copula Implementation for Flood Characteristics 

Fit Marginal 
Distributions 

w
w

w
.u

tm
.m

y 
w

w
w

.u
tm

.m
y 

102 103



 

  

w
w

w
.u

tm
.m

y 

 
 

FLOOD HYDROGRAPH CALCULATION 
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mean inter-arrival duration between 
two consecutive episodes µ 

Univariate Return Period 
Lognormal-3P - peak flow & peak time 
Weibull-3P – volume 
Generalized Extreme Value - duration. 

The analysis reveals distinct characteristics for different 
return periods. 

T=10-year (10% probability of occurrence annually) 

Estimated flood parameters Peak 
flow (Q) - 337.04 m³/s Volume-
2797.05 m³ 
Duration: 28 days, and peak time exceeding 13 days 

( 1  
  

–1 
      x = F 1– 

 X T F ( x ) = 1– p = 1 – 1 
 

P ( X  x ) = p = 1 
 

 P ( X  xT ) 
T =  µ  = 1 

is T The return period 
calculated as 

Flood Risk Estimation 
The return period (also called 
recurrence interval) of an event is 
the average time between 
occurrences of an event of at least 
a given magnitude. 

T  1 

PA N D 

T   

PO R 

Bivariate Copula 

PAND = P ( X 1 > x1 X 2 > x2 ) 
1 – F1 x1 – F2 x2  C µ1 u 2  

= 1 – F1 ( x1 ) – F2 ( x2 ) + C ( F1 ( x1 ), F2 ( x2 )) 

Return period of at least one event exceeding its 
threshold. 

POR = P ( X 1 > x1or X 2 > x2 ) 
   

 

A flood event where both the peak discharge 
exceeds 337.04 m³/s AND the volume 
exceeds 2797.05 m³ is expected to occur, on 
average, once every 14.3 years. Rare event 
(Small probability). 

Return period for OR is shorter with a larger 
probability. 

Joint exceedance (OR) for two variables 

 

P(XQ > 337.04, XV > 2797.05) = 0.06993 
P(XQ > 337.04 or XV > 2797.05) = 0.13004 
P(XQ > 337.04, XD > 14)= 0.02162 
P(XQ > 337.04 or XD> 14)= 0.17825 

𝑇𝑇𝑄𝑄,𝑉𝑉AND = 14.30 years. 
𝑇𝑇𝑄𝑄,𝑉𝑉OR = 7.69 years. 
𝑇𝑇𝑄𝑄,𝐷𝐷AND=46.26 years. 
𝑇𝑇𝑄𝑄,𝐷𝐷OR = 5.61 years. 

Joint exceedance (AND) for two variables 
Return period of both events happening together in the 
same occurrence. 
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Summary 

Flood Risk Management 

AND return periods help design critical infrastructure (dams) for compound worst-case 
floods. 

OR return periods help with preparedness planning and insurance assessment, the 
likelihood of damaging floods. 

www.utm.my 

www.utm.my 

Conclusion 
 Effect 

Rainfall and flood extremes are naturally bounded by physical limits, and ignoring this can bias 
risk estimation. 
By incorporating boundedness, more realistic estimates of extreme rainfall are obtained, preventing over- or under-
design of infrastructure (e.g., dams, drainage). 

Temporal Complexity 
Rainfall exhibits strong seasonality, inter-annual variability, and long-term shifts (e.g., ENSO, 
climate change). 
Functional Data Analysis (FDA) allows authorities to track evolving rainfall patterns and detect anomalies more 
effectively than traditional methods. This helps anticipate shifts in flood timing, duration, and intensity. 

Copula Rainfall Modelling 
Flood risk depends on multiple characteristics simultaneously (e.g., rainfall intensity, volume, 
duration). 
Copula-based models capture the dependence structure between these variables, providing joint return periods that 
are more informative than univariate approaches. 
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MALAYSIAN-JAPAN SYMPOSIUM ON MATHEMATICAL AND STATISTICAL 

MODELLING 
August 26th, 2025, Auditorium, IMI, Kyushu University, Japan 

 

 
 

Advection-Diffusion Equations (ADE) in 
Modeling Transport Phenomena 

Zaiton Mat Isa 
Universiti Teknologi Malaysia (UTM) 

 
 
 
This talk explores the versatility of advection-diffusion equations (ADE) in modeling transport 
phenomena. Applications include fumigation in grain storage, heavy metal migration in soil and 
indoor disease transmission. 
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ADVECTION-DIFFUSION EQUATIONS (ADE) IN 
MODELING TRANSPORT PHENOMENA 

 

Z A I T O N B T M AT I S A 
D E PA R T M E N T O F M AT H E M AT I C A L S C I E N C E S , FA C U LT Y O F S C I E N C E , 
U N I V E R S I T I T E K N O L O G I M A L AY S I A 
 

Innovating Sustainable Solutions 

APPLICATION 

GENERAL MATHEMATICAL MODEL 

DERIVATION OF ADE 

BACKGROUND 

DEFINITION 
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DEFINITION 
DIFFUSION 

         
 

ADVECTION 
            

   

REACTION 

 

Innovating Sustainable Solutions 

INDOOR DISEASE 
TRANSMISSION 

03 HEAVY METAL IN 
SOIL 

02 01 GRAIN FUMIGATION 
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BACKGROUND –grain fumigation 

 

 

fumigation 

 

 

BACKGROUND –heavy metal migration in soil 

Heavy metals can enter soil from : 
Industry 
Agriculture – inorganic fertilizer 
Electronic waste 

Once in the soil, they can move with water and 
slowly spread out. 
Effect 

Can get in to crops - reduce agricultural 
productivity and overall crop quality – food 
safety 
Poses risk to groundwater 
Long term environmental effect 
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DERIVATION OF ADE 
• Consider a circular tube with cross-sectional area, 𝐴𝐴 representing the hollow section, which is filled with 

solute. It is presumed that bulk mixture remains stationary. 
 
 
 

 
• Mass conservation: 

{rate of change of mass} = {net rate of mass diffusing in and out of the tube} 
• Rate of change of mass: 

{rate of change of mass} = 𝑨𝑨𝑨𝑨𝑨𝑨 𝝏𝝏𝝏𝝏 𝒙𝒙, 𝒕𝒕 
𝝏𝝏𝝏𝝏 

• The change in mass of solute as it diffuses down the tube over time 
{Net rate of mass diffusing}=𝑱𝑱 𝒙𝒙, 𝒕𝒕 𝑨𝑨 − 𝑱𝑱 𝒙𝒙 + 𝜟𝜟𝜟𝜟, 𝒕𝒕 𝑨𝑨 

• Combining both equation 
𝛛𝛛𝛛𝛛 𝐱𝐱, 𝐭𝐭 = − 𝑱𝑱 𝒙𝒙+𝜟𝜟𝜟𝜟,𝒕𝒕 –𝑱𝑱 𝒙𝒙,𝒕𝒕 
𝛛𝛛𝛛𝛛 𝜹𝜹𝜹𝜹 A – cross sectional area 

as 𝛿𝛿𝛿𝛿 → 0 J – mass flux of the solute 
𝝏𝝏𝝏𝝏 𝝏𝝏𝝏𝝏 
𝝏𝝏𝝏𝝏 = − 𝝏𝝏𝝏𝝏 

When infected individuals breathe, talk, or cough, they 
release tiny droplets into the air 
These droplets can float around and travel with the air 
in the room 
If the room has poor ventilation, the air becomes filled 
with more of these particles. 
This makes it easier for others to breathe them in and 
get sick. 
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Resulting in concentration equation 

Hence  

diffusion 
𝑱𝑱𝒂𝒂 - mass flux due to advection 

−mass flux due to    

D – diffusivity 

 

Substituting Fick’s law into mass conservation 
  

  
If Advection involve 

 

In the absence of diffusion, solute particles move at the same speed 
as the mixture 

   

  
 

 

Fick’s Law 

DERIVATION OF ADE 

MATHEMATICAL MODEL OF ADE 
 

 
   Reaction term 

Advection term Diffusion term 

EXAMPLE OF REACTION TERM 
 

k is the rate constant that determines how fast the reaction 
occurs. 
C is the concentration of the substance involved in the 
reaction. 
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METHODOLOGY IN PRACTICE 

01 
Identification of 

governing 
equation 

02 
Non- 

dimensionalization 

03 
Implementation of 

Integral 
transformation 

05 
Numerical 
Simulation 

04 
Inverse Integral 
Transformation 

APPLICATION – grain fumigation 

 
the silo 
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position of leaks in 

effects 

 

 

 
Case 2 

 

 

 

APPLICATION – Heavy metal transport in soil 
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PRESENTER: LIANGRUISHI 

S U P E R V I S O R : D R Z A I T O N M AT I S A 
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Problem 2: Exponential decay emission 

Initial and boundary condition: The analytical solution: 

The concentration at different time for 
instantaneous boundary condition 

The concentration at different time for 
exponential decay boundary condition 

fig 3.1 Concentration profiles of heavy metals at 
different time for fixed 𝑚𝑚/𝑄𝑄=20 and 𝑅𝑅=1.5 

fig 3.2 Concentration profiles of heavy metal with exponential 
decay boundary condition at different time 
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fig4.1 Concentration profiles of heavy metals at 
different time for fixed 𝑀𝑀/𝜃𝜃 =1 and R=1.5 with 
instantaneous release source heavy metals is 
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Problem 4: The exponential decay source 

 

  
 

The analytical solution 

 

 

The concentration effects at different time 

fig 4.4 Concentration profiles of heavy metals at different time for fixed g0/𝜃𝜃=1 and 𝑅𝑅=1.5 with exponential decay release source 
heavy metals is introduced at (2.5,2.5) and 𝛼𝛼=0.01 

TRANSPORT OF HEAVY METAL WITH 
ADSORPTION,DESORPTION AND LINE SOURCE 

Problem 5: Instantaneous line source 

  
same as CH4, but the line source is: The analytical solution 
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fig 5.1 Concentration profiles of heavy metals at 
different time for fixed 𝑀𝑀/𝜃𝜃=1 and 𝑅𝑅=1.5 with 
instantaneous release line source heavy metals 
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APPLICATION - Indoor transmission of covid-19 
 

 
 

 

Advection-Diffusion Equation 
 

 
  

  

  
 

      

C – concentration 
K – diffusion coefficient 
u - velocity 

  

R − rate of production of 
infectious particle 

Turkyilmazoglu (2022) 
Lau et al. (2020) 
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fig 5.1 Concentration profiles of heavy metals at different time for fixed 𝑅𝑅=1.5 with exponential decay release line source heavy metals 
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(a) Poor ventilation 
 
 
 
 
 
 
 
 
 
 

(a) Pandemic-updated ventilation 

the highest concentration 
is observed when talking 
without a mask. 

over time, the particles 
disperse broader, but the 
poor ventilation continues 
to result in high 
concentrations near the 
source. 

In Pandemic-updated 
ventilation, the 
concentration drop faster 

breathing without a mask 
shows a lower 
concentration compared to 
talking with a mask, 
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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
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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.96 澤田　茉伊 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
デジタル化時代に求められる斜面防災の思考法　70pages

March 18, 2024
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MI Lecture Note Vol.97 Shariffah Suhaila Syed Jamaludin
Zaiton Mat Isa
Nur Arina Bazilah Aziz 
Taufiq Khairi Ahmad Khairuddin
Shaymaa M.H.Darwish 
Ahmad Razin Zainal Abidin 
Norhaiza Ahmad 
Zainal Abdul Aziz
Hang See Pheng
Mohd Ali Khameini Ahmad

International Project Research-Workshop (I)
Proceedings of 4th Malaysia Mathematics in Industry Study Group 
(MMISG2023)　172pages

March 28, 2024

MI Lecture Note Vol.98 中澤　　嵩 2024 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
自動車性能の飛躍的向上を目指す Data-Driven 設計　92pages

January 30, 2025

MI Lecture Note Vol.99 Jacques Garrigue 2024 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
コンピュータによる定理証明支援とその応用　308pages

March 17, 2025

MI Lecture Note Vol.100 Yutaka Jitsumatsu
Masayoshi Ohashi
Akio Hasegawa
Katsutoshi Shinohara
Shintaro Mori

IMI Workshop of the Joint Usage Research Projects
Mathematics for Innovation in Information and Communication 
Technology
274pages

March 19, 2025

MI Lecture Note Vol.101 Makoto Ohsaki 
Yoshiki Jikumaru

IMI Workshop of the Joint Usage Research Projects
Evolving Design and Discrete Differential Geometry:towards 
Mathematics Aided Geometric Design
528pages

October 1st, 2025

MI Lecture Note Vol.102 Keunsu Kim Young Researchers and Students-Workshop (I)
Topological Data Analysis and Industrial Mathematics
198 pages

December 22, 2025

MI Lecture Note Vol.103 Kulbir Ghuman
Pierluigi Cesana,
Kenji Kajiwara,
Yu Kaneko
Linh Thi Hoai Nguyen
Daniel Packwood,
Yasser Salah Eddine 
Bouchareb

International Project Research-Workshop (I)
Advancing Materials Data, Design and Discovery
102 pages

December 26, 2025

MI Lecture Note Vol.104 Soon-Sun Kwon
Minjung Gim
Jae-Hun Jung

International Project Research-Workshop (I)
orum “Math for Industry” 2025
- Challenge of Mathematics for Industry in the AI era –
444pages

January 5, 2026
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