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Automated Driving System Toolbox™
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Predictive Maintenance Toolbox™
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Sensor Fusion and Tracking Toolbox™
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Sensor Fusion and Tracking Toolbox™
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Statistics and Machine Learning Toolbox™
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Deep Learning Toolbox™ (IHNeural Networks Toolbox™)
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Deep Learning Toolbox™
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MATLAB Z Python
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The Mathematics Laboratory ssrsxs mrmmstavororrmsmsssoon 2016
Imperial College London, Bioengineering

1. Lecture (YouTube / live)
Pen and paper study group

2.
3. MATLAB laboratory
4. Formal assessment

MATLAB to complement Mathematics
teaching

« Brings Mathematics to life
 Engagement of brighter students
 Reinforcement learning
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http://www.citl.titech.ac.jp/eventmenu/past/h28/%EF%BC%88%E7%B5%82%E4%BA%86%EF%BC%89%E7%A7%91%E5%AD%A6%E6%8A%80%E8%A1%93%E8%A8%88%E7%AE%97%E3%82%BD%E3%83%95%E3%83%88%E3%82%A6%E3%82%A8%E3%82%A2%E6%B4%BB%E7%94%A8%E3%82%B7%E3%83%B3%E3%83%9D%E3%82%B8/

From Symbolic to Multi-Paradigm Solutions

= Start with Symbolic
Math

Reinforce hand-
calculations

Move to multi-
paradigm solutions
for real engineering
problems
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— SF1675 — 120 A: Applied Linear Algebra

— SF1522 — 130_A: Numerical Computations

— SF1516 — 180.A: Numerical Methods and Basic Programming
— SF1514 — 18,19 — 150 A\.: Numerical Methods Basic course

1

LMS (Learning Management System) &EDEEFFHCDOVTHRETH
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https://www.edx.org/course/robotics-dynamics-control-pennx-robo3x
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https://www.edx.org/course/elements-structures-mitx-2-01x-1
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MIT OCW
Chemical Engineering J Ot A5+ D) HA Es &S0 (C5E FE

Integrated Chemical Engineering Topics I: Process Control by Design

Tools

MATLAB® Files

MATLAB® FILES DESCRIPTIONS

Contains a system of equations that
calc_f.m (M) describes the steady-state operation of a
heat exchanger network.

Function to calculate the Jacobian matrix
calc_Jac.m (M) for a set of nonlinear algebraic equations. A
simple central differencing scheme is used.

Calculates the RGA (relative gain array)
ice_root.m (M) and DC (disturbance cost) for the 10.492
heat exchanger network.

Uses a reduced-Newton algorithm with a
weak line search to solve a set of non-
linear algebraic equations.

reduced_Newton.m

(M)

http://ocw.mit.edu/courses/chemical-engineering/10-492-1-integrated-chemical-
engineering-topics-i-process-control-by-design-fall-2004/index.htm



http://ocw.mit.edu/courses/chemical-engineering/10-492-1-integrated-chemical-engineering-topics-i-process-control-by-design-fall-2004/index.htm
http://ocw.mit.edu/courses/chemical-engineering/10-492-1-integrated-chemical-engineering-topics-i-process-control-by-design-fall-2004/index.htm
http://ocw.mit.edu/courses/chemical-engineering/10-492-1-integrated-chemical-engineering-topics-i-process-control-by-design-fall-2004/index.htm

MIT OCW

Chemical Engineering #. ¥)S# ). fAENFSOLETEISER

Numerical Methods Applied to Chemical Engineering

Text: Beers, Kenneth

J. Numerical Methods for
Chemical Engineering:
Applications in MATLAB®

Assignments (£9:E%)

k 0 on MATLAB and Linear Algebra (PDF) (Max points = 60)

Reading for problem 3: Bao, Jie, and Moungi G. Bawendi. "A Colloidal Quantum Dot
Spectrometer.” Nature 523, no. 7558 (2015): 67-70.

o

Problem 1 Starter Code (M
Homework 0 P1 Code (M
Homework 0 P2 Code (M
Homework 0 P3 Code (M

Homework 1 on Linear Algebra (PDF) (Max points = 50)

Homework 1 Code (M

2 k 2 on Systems of Nonlinear Equations (PDF) (Max points = 50)

Function Evaluator (M
Homework 2 P1 Code (M

Homework 2 P2 Code (M
Homework 2 P3 Code (M

w

Homework 3 on Optimizaticn {PDF) (Max points = 50)

Homework 3 P2 Code (M)

4 k 4 on Initial Value Problems (PDF) (Max points = 50)

Homework 4 P1 Code (ZIP] (This zip
file contains: 4 .m files.)

Homework 4 P2 Code (PDF’
The Jacobian Solve Code (M
The ODE plotter Code (M

Homework 4 P3 Code (ZIP) (This zip file
contains: 6 .m files.)

w

Homework 5 on Differential-algebraic Equations (PDF) (Max points = 20)

Hemework 5 P1 Code (M)
Homework 5 P2 Code (M)

o

Homework 6 on Beundary Value Problems (PDF) (Max points = 20)

Homework 6 P1 Code (M

Homework 6 P2 Code (ZIP) (This zip file
contains: 3 .m files.)

https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-
methods-applied-to-chemical-engineering-fall-2015/

-ode (M

Zode (M
Jata Set (XLS

Zode (M

31


https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2015/
http://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2006/assignments/
https://ocw.mit.edu/courses/chemical-engineering/10-34-numerical-methods-applied-to-chemical-engineering-fall-2015/

HIF 15 L2RIC MATLAB ZE A

http://ijp.mathworks.com/company/newsroom/michigan-state-university-chemical-engineering-integrates-matlab-throughout-its-curricula-to-
foster-student-proficiency-in-problem-solving.html 32



http://jp.mathworks.com/company/newsroom/michigan-state-university-chemical-engineering-integrates-matlab-throughout-its-curricula-to-foster-student-proficiency-in-problem-solving.html
http://jp.mathworks.com/company/newsroom/michigan-state-university-chemical-engineering-integrates-matlab-throughout-its-curricula-to-foster-student-proficiency-in-problem-solving.html
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- MATLABZFIRAULHIHIZREZET http://tech.chase-dream.com/control/book.html

— MATLABZFIAUCHIfEIREEET — EigiE (SimulinkJ71)L)
— MATLABZFRBULHIfEIZRESET — ISR
— MATLABZFIAHUCHIEIREEET — FHER (WELI7AI)
- FERTEMERHEIEY I IG2E: Simulink® 3311 —33>T MATLAB (C&3EIEETIVEFIE
— [Process Dynamics: Modeling, Analysis and SimulationJ(Prentice-Hall,1998 )
— FEMREMEGIEIF Y IR IGES(CSTR)DET IMELEREDHIREZIRME (Simulink F /)
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http://tech.chase-dream.com/control/book.html
http://tech.chase-dream.com/control/book.html
http://tech.chase-dream.com/control/text-cont-basic.pdf
http://tech.chase-dream.com/control/pidsim.mdl
http://tech.chase-dream.com/control/text-cont-advanced1.pdf
http://tech.chase-dream.com/control/text-cont-advanced2.pdf
http://tech.chase-dream.com/control/text-cont-files.zip
http://jp.mathworks.com/help/ident/examples/non-adiabatic-continuous-stirred-tank-reactor-matlab-file-modeling-with-simulations-in-simulink.html

AZEEFESEMH Using MATLAB for Advanced Materials Design:
Describing the Grain Orientation in Metals

https://jp.mathworks.com/videos/using-matlab-for-advanced-materials-design-describing-the-grain-orientation-in-metals-
119971.html
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https://jp.mathworks.com/videos/using-matlab-for-advanced-materials-design-describing-the-grain-orientation-in-metals-119971.html

Materials Informatics hUF15 A
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£5055 : Materials Research Society

*MRS Bulletin

*VVolume 41 issue 8: microstructure informatics in process—structure—...
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https://matin.gatech.edu/collections/post/3/download/S0883769416001640a.pdf
https://www.cambridge.org/core/journals/mrs-bulletin
https://www.cambridge.org/core/journals/mrs-bulletin/issue/A1A6097C265624651B3655FE94FF75A8
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= Department of Humanities, Social and
Political Sciences Computational Social
Science

- HEZFONEISEFETET I ZMATLABIEEE T
37051 NTEE

- 30400 EEHE+I0ERE&IOS T MEE

http://www.coss.ethz.ch/education/past/FS2014/matlab.html

https://www.ethz.ch/content/dam/ethz/special-
interest/gess/computational-social-science-
dam/documents/education/Spring2014/matlab/01b course intro.pdf
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http://www.coss.ethz.ch/education/past/FS2014/matlab.html
https://www.ethz.ch/content/dam/ethz/special-interest/gess/computational-social-science-dam/documents/education/Spring2014/matlab/01b_course_intro.pdf
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- Behavioral Science ({TE1f1% ) STANFORD | STANFORD TALKS

_ ARADITEERISICHATIL. ORI A RIALL5E T I—

PR DEFE HEF ABFE BHEFRENCNICEF

N3 PSYCH 216A: Statistics and Data Analysis in
Matlab

u S I M (3 pa rty ) This course covers basic statistical principles that are widely useful for the analysis of neuroscience and behavioral

data, such as error bars and confidence intervals, multivariate probability distributions, regression and classification

— [HIEEEO DY —)LSPMI. f#RRIF 11574 T
MATLABZIFEWVWT/ENZY—ILINYIR T, cnEFIFI %1
HICMATLABZEEA I DA EHZ L)

= Psychtoolbox (3™ party )
— (DI EEER DI CHFESNAR A BREEBRICEDNTLS

B

— https://talks.stanford.edu/psychology/psych-216a/
— http://psychtoolbox.org/
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https://talks.stanford.edu/psychology/psych-216a/
http://psychtoolbox.org/
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— https://www.sbs.ox.ac.uk/programmes/degrees/mfe/outline
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https://www.sbs.ox.ac.uk/programmes/degrees/mfe/outline
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- SUREZED PS8 EICERS &7 A

B

— https://blogs.mathworks.com/headlines/2017/07/07/climate-change-will-exacerbate-income-inequality/

44


https://blogs.mathworks.com/headlines/2017/07/07/climate-change-will-exacerbate-income-inequality/

TUYARYKE
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- Sam Wang, professor of neuroscience at Princeton University, and
Brian Remlinger, statistical research specialist

- U —DFEICHRTERE DR FEEMATLAB T X
— FUIA LT BRECPAVWTUF EDR =R E CBFIRIOSIOEREX X
XZEINGBL

malicd

— https://blogs.mathworks.com/headlines/2017/11/06/what-does-quinness-beer-and-gerrymandering-have-in-common/
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https://blogs.mathworks.com/headlines/2017/11/06/what-does-guinness-beer-and-gerrymandering-have-in-common/
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S

— https://blogs.mathworks.com/headlines/2017/02/13/do-you-speak-pie-your-ancestors-probably-did/
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https://blogs.mathworks.com/headlines/2017/02/13/do-you-speak-pie-your-ancestors-probably-did/

MIT
Social Physics (#1241 %)

- Wen Dong MITE4E : Ev)T—9AFTKDE—AE

- ANBEHTENCEADD#R 42 BEYIT—4 (GPS, 71730

WY EF) =L TUREL. HE/ER%Z
DI BIET, A=EENDIEAFZ XD

- MATLABZ%Influence ModelD3 4y —)LEL THIA
(The influence model toolbox for Matlab)

-

— http://vismod.media.mit.edu/vismod/demos/influence-model/index.html
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http://vismod.media.mit.edu/vismod/demos/influence-model/index.html
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— http://www.houstonchronicle.com/news/houston-texas/houston/article/Rice-professor-

weds-science-with-art-t0-4834920.php
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http://www.houstonchronicle.com/news/houston-texas/houston/article/Rice-professor-weds-science-with-art-to-4834920.php
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e« MATLAB Online + MATLAB Drive + MATLAB Mobile

« Online Learning ZAL\z B 24
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HENERINROIEIE (BXEE )

COURSE PEOPLE

Basic Mathematics with MATLAB

1A7BEES

Visible 07 Jan 2016 4:00 PM JST Due 11 Mar 2016 4:00 PM J5T

Problems

22 M #HD F1{Add two numbers)

T RO R

2 of 3 students solved

S —
- I
(IEf#1%. RIEfE1R. RIZH14)
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H30fEE HBEHEEAZINTA Processing of Organic Materials A TEFEHAE ‘ i Eﬂ
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FzETT HEE

EEEVISEA %}HE? ..... %1@|/7|.D:/_t(1
j 2 goEE - =S ..... %2@gﬁﬁﬁﬁ.@lw,w—ﬁmiﬁ
EH - ﬁﬁﬂ(;ﬁﬁﬁpﬁ3_4{55_1gzj N S S o PO
P : | B3| WIECHIE2 CAETEUEEHIE
#Ed—F MAT.P324 ==ETES 1 ..... %4@j7$35'“"5§ﬂ%5§$|$
BAsReELE H30EE B4 —4— 1q SB5E  NFEFIEEHRIREEIE
SSJAEHE  H30=3m205 mmmen _____ %6@jj$%5-)w)§5zﬂ‘§§+’§ __________________________________
@E== o4 2ot _____ %7IEI7I'\)W7>O)E§)$EE _____________________________________
I | E8El BAIRTMCEEARTML
A

ABROBEELDSW

HEENEE (LADY—) OERZEFREEEIC. EREOMROREE EORERE. MatlabZzRVWZEIBREZE STV

SERCEICED. BRETZEATER. NETEHZEOEEFZLDEFEL. VR FC08E - 59F) aLUEokEm
TEEICDLNT. ORESHREEREZC&xENET A,

http://www.ocw.titech.ac.jp/index.php?module=General&action=T0300&GakubuCD=3&GakkaCD=332000&KeiCD=20&
KougiCD=201802208&Nendo=2018&lang=JA&vid=03#
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MathWorks Asia Research Summit 2018&h Global Scientists and Engineers Program
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MATLAB Graderlc &3 AXMEHETRDEL
IMABRYKZE Introduction to Engineering Computing (T3 8PM1EXE)
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Journey to a Flipped Computation Course using MATLAB
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camera = webcam;

Connect to the camera

%
%

net = alexnet; Load the neural network

while true

im = snapshot (camera) ; Take a picture
image (im) ; Show the picture
im = imresize (im, [227 227]); Resize the picture for alexnet
label = classify(net,im) ;
title(char(label)) ;

drawnow

Classify the picture
Show the class label

o° o° o o° o°

MATLAB THémZE B 21583 IcHDIEERTT
[ matlab THERFE 23 | THRZR |
https://ijp.mathworks.com/solutions/machine-learning.html
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FEH

1. EFTREEECHRIT
K FEToolBox, 54/ JI7 15—

MATLAB - Python&E$£

2. st E - HFRFIESEHI
REMIR. AV1—F > E L TRIKRFZEOEH
MOOCHIAEZA (FErRI601—ALL L)
{62 TR(CHITBEAEH
AN -SRI (CHBITB5EEEH

3. PI4T35 JREBOHEN
BEBEFHREARS AT AMATLAB Grader
MATLAB Online + MATLAB Drive + MATLAB Mobile
Online Learning #FALVEEBZE %44 (MATLABERE, 5¢—F 53— AP9%)

87



Accelerating the pace of engineering and science

88



