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Agenda

- What is Generative Al, and how does it apply to chemical engineering and
MATLAB?

« What GenAl tools does MathWorks provide?
= Concerned about academic integrity? We are too!

Best practices and chemical engineering examples for learner engagement
with GenAl

Resources for Getting Started



coursera

2025

Global

Skills
Report

Trusted skill insights for a
rapidly changing world

. YoY GenAl
enrollments in
enrollment

GenAl, the fastest- _ _

growing skill 4250/0 growt'h in |-.atln

category America, highest
globally

Global enrollment in GenAl courses surging
195% YOY

94% of employers say they’re likely to hire
candidates with GenAl credentials

75% of employers prefer hiring less-
experienced candidates with GenAl skills over
more experienced ones without skills

Source: https://www.coursera.org/skills-reports/global
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LLMs can help you solve specific problems

Generate Text

Classify Text

m Write Code Document

Analyze
Sentiment

Classify Maintenance
Documents

Summarize

Retrieve Information

P e

One document Multiple documents

b zx U

Requirements for Knowledge from
design & internal
engineering documents

Scientific
Discovery




How is Generative Al used in Chemical Engineering?

Molecular and material design & discovery
Process Design& Optimization

Data Augmentation & Synthetic Data Generation
Process Control & Monitoring

Documentation & Reporting



How does Generative Al apply to MATLAB in academia®

Al as a Project Partner — help
me write this code

Create a syllabus for a new
course

Create lecture content based
on learning objectives
Change content each term

Students

Al as a Project Partner — help
me write this code

Al as a Tutor — explain this code

* Al as a Feedback Generator —
what’s wrong with my code?

Ask general questions on concepts
Ask to generate images
Summarize research/literature
review



Introducing MATLAB Copilot and MATLAB Copilot Features
2025

- MATLAB Copilot tightly integrated with and optimized for MATLAB

— Responses based on the latest MATLAB documentation

— Tuned for engineering and scientific workflows e a2 ssn o = 1

G - & ¢5 ¢ o codel
New Open Save Print Compare | G QFmd Copilot | Refactor U ?—IL{’] E) OCEISUES enerate Find

un
u - - N Bookmark = - - @Dehugger Test Tests  Section
FILE NAVIGATE TEST SECTION
= Copilot Chat - ™
;'. 8 . Ctrl+;
Generate code inline

luorescen t light hum

PPPPPPP

- &) % Design a Butterworth notc
. . . O 10 d = designfilt('bandstopiir ‘EEEEEEEEEELEEERTEH
- Copilot in the Editor Bl o
12 ‘HalfPowerFrequencyl', 4 Gonerate Tost he hum from UK flucrescent lights, which
13 ‘HalfPowerFrequency2’, S ue——— by using MATLAB Copilot | S21 Us€ @ Butterworth natch fitter. Below is 2
t I t- 14 " DesignMethod v 'butter”’ le that demonstrates how to create and apply

u OCO p e Ions 15 'SampleRate', Fs); Explain Code

€ | explain selected code in chat 0B
. 17 % Filter the signal using fi o s
Generatl ng COde 18 filtered_signal = filtfilt(d Generate code comments for the selected code in editor AL 0 Lk

19 % Create a sample signal with 5@ Hz noise
20 % Plot the original and filtered sig t = (@:1/Fs:1)'; % Time vector
aa p signal = sin(2*pi*5*t) + @.5*sin(2*pi*5e*t); % Signal with 5¢

n L]
- Copilot Actions e
% Desi Butt th tch filt t 58 H
>> #Press Ctrl| + [; to generate code with MATLAB Copilot eslgn a Butterworth notch vilter to remove ZANease
E plain Error

‘ Ask MATLAB Copilot B

Generated code and text might be inaccurate. Validate before use

(m-) Editor: 125% UTF-8 CRLF Script Ln 15 Col 23

— Explain Code
— Generate Comments

— Generate Tests (requires MATLAB Test) * Requires MAILAB R2025a or newer

* Requires an internet connection



Sign-in to get started. Ask questions in Copilot Chat.
Example: Plot temperature profile and explain code

4\ MATLAB R2025b

HOME PLOTS APPS

‘ @F‘ ED'-'] . &) Go to File [%g % . & New Variable & @ ﬁ & & ® p% Request Support 9

Search (Ctrl+Shift+Space)

Open Variable ~ Feedback
aw New New Open &2 Find Files | Import Save Clean & Open Variable Favorites [, - | Simulink = Layout SetPath Add-Ons [f] ~ | Help G- Feedbac Copilot
Scr\pt Live Script = Data Workspace Data % Clear Workspace > - - v [B] Learn MATLAB Chat
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES COPILOT -

<:3 |f§ Eﬁ% @ > OneDrive » adm-chemical engineering » 2025 events »

Command Window Sl Copilot Chat &E @

+ press (Ctrl) + (Shift) + [P) to generate code with Copilot Hello! Copilot is here to answer your questions, help write and explain code, and even identify code issues. =
BE] Learn more about Copilot.

@ Aycan

create a plot to visualize temperature profile in a 1-D rectangular object with end temperatures of T1=300 and
T2=10. The object is of length L.

2048

9 Copilot

To visualize the temperature profile in a 1-D rectangular object with end temperatures ( T_1 = 300 )%( T2
=10 ) over a length ( L ), you can use MATLAB's plotting functions. Below is a complete code example that
demonstrates how to create this plot:

% Define parameters
10; % Length of the object
300; % Temperature at one end

L =
1
T2 = 10; % Temperature at the other end

% Create a linear space for the length of the object
= linspace(@, L, 1@@); % 18@ points from -, o L

% ralrnlata tha tamnaratiira nrafila (1inaar intarnalatinand

Ask Copilot B

Validate generated output before use.

i -] [+



MATLAB Al Chat Playground
Example: Using MATLAB with Arduino for the Chem-E-Car Competition

‘ MATLAB Help Center [oSunTUIVA Learning (A1) EEE

EX pe ri me nt Wlth Ge n AI MATLAB Answers  File Exchange Cody Al Chat Playground Discussions Contests Blogs More v

and MATLAB to get Al-

oh New ¥ Learn about £ MATLAB Copilot
generated code and @ oo iscios R
) ycan Hacioglu B D>
answers in a sandboxed
. t | want to interface my Arduino with a CODE ARNALYH RO
environmen photoresistor to detect the color change of 1
a color changing reaction. Help me write a 2 % Create Arduino object
MATLARB code for that and tell me the 3 a = arduino('COM9', 'Uno'); % Change 'COM9' to your Arduino port
i steps to take to deploy it onto Arduino. 4
Free to use (reqUIreS 5 % Define the pin connected to the photoresistor
hot istorPin = 'AG';
MathWorks Account) © ~ G| | photorssistorfin
2 % Loop to continuously read the value
To interface your Arduino with a o while true
. photoresistor to detect color changes, you 10 % Read the voltage from the photoresistor
Comblnes an AI Chat can use MATLAB to read the analog values 11 voltage = readVoltage(a, photoresistorPin);
: H : from the photoresistor. Below are the steps 12
anel with a lightweight :
p g g and a complete code example to help you 13 % Display the voltage value
= 14 fprintf('Photoresistor Voltage: %.2f V\n', voltage);
MATLAB editor get tarted. .
° Realtime interaction Steps to Deploy MATLAB Code to 16 % Add your logic to detect color change based on voltage
. vl 77 if voltage < 1.0
Arduino 18 disp(’'Color change detected!’);
[+) 19 end
. Enter prompt here v B
Always validate any v 20
21 pause(1l); % Pause for a second before the next reading
1 vanIate GeNTeTaten UL e OT e e o A0 22 end
OUtPUt and make It your chhBiseuge shared with affiliates, partners, or
service providers in accordance with the
Own MathWorks Privacy Policy. L Copy & Download

https://www.mathworks.com/matlabcentral/playground



https://www.mathworks.com/matlabcentral/playground

MATLAB GPT

https://chatgpt.com/

@ ChatGPT

Best if already using ChatGPT
Requires OpenAl account
Improves responses to
MATLAB-related questions in
ChatGPT

Start a conversation by typing
@MATLAB

Governed by OpenAl’s terms of
use and data policies

D

Q @

® ChatGPT

P DALLE

# MATLAB

00
00

Explore GPTs

Previous 7 Days

New chat ®

Previous 30 Days

New chat [

June

Latest MATLAB Features

Sine Wave Animation.

®

Add Team workspace

MATLAB

MATLAB

®

Discover MATLAB® with the official MATLAB GPT by MathWorks. Learn
about valuable resources, save time building with MATLAB, get answers,

and stay up to date with the latest features.

& Explain k- What are the
means clustering latest features
with an example of MATLAB?

Smooth a How do |
noisy dataset get MATLAB?

Message MATLAB

0

ChatGPT can make mistakes. Check important info.

10


https://chatgpt.com/

Example: Revising a Past Assignment

| have Last year's Assignment (in PDF)

| want MATLAB GPT to help me with

— Defining a new Problem statement
with similar learning outcomes as the OLD assignment

— Generate some MATLAB code for the NEW

problem
Gen Al Gen Al
chatbot chatbot
chat chat
START

Mass Balance Problem Statement
In an orange juice plant, a feed stream, F of 100 ';g is fed to a mixer. The feed stream consists of 20 wi% sugar,
r

20 wt% pulp and the balance is sugar. It is desired to reduce the sugar percent to 5 wi% by mixing the feed
stream with fresh water. Assume a steady-state operation and perfect mixing in the mixer. Find the flow rate, W

of the fresh water fed and find the product flow rate, P. What is the pulp and water wi% in the product?

w =7
Xyaterw = 1

Process Flowchart

F =100 kg/hr P =2
e=02 ; ~
xx g{ I, o2 ﬁ Mixer —xsugm',-‘-’ = 0.05
Xwater,p =7 Hpupr =
Xwater,p =7
Gen Al Gen Al
o 06 0
chatbot chatbot

chat

EeR

11



Updatlng a Material Balance Course Module with MATLAB GPT

& & 25 chatgpt.com/g/g-QFTjbeK3U-matlab w 3 [a o
Ba G Gmail @B YouTube % Maps [ Imported [ Imported (1) @ Example of an Excel... & Chemical Engineeri... » 3 All Bookmarks
|
© O  MATLABS v + GetPlus X &, Share
|
' Excellent — I've reviewed your uploaded module “Material and Energy Balances”,
(& New chat ) . . o
which currently introduces a single-unit mixer problem (feed + water — product) an
Q. Search chats teaches symbolic mass balance analysis using MATLAB's solve and symunit .
@ Library . . - . N .
To update the module while keeping similar learning objectives but making the
€% Projects problem more complex and realistic, we can expand it into a multi-unit process
‘ involving multiple species and both mass and energy balances.
| GPTs
| 88 Explore
4 MATLAB =] Updated Learning Objectives
" @ OKR Validator Students will:
@ Chemical Engineering Market 1. 1. Perform mass and energy balances for a multi-unit process.
2. Conduct a degrees of freedom analysis for complex systems.
Chak 5 3. Use symbolic and numerical methods ( solve, fsolve, or Live Tasks).
4. Apply MATLAB visualization and unit conversion tools.
5. Explore process sensitivity (e.g., how | ¥ :le ratio or temperature affects product
composition).
+ Ask anything °o® & v

o Aycan MathWorks Upgrade

Free ChatGPT can make mistakes. Check important info.

12



Using Large Language Models (LLMs) in MATLAB

Bring your own keys and connect to:

* OpenAl models

« OpenAl models via Azure

« Open-source/Open-weights models via Ollama
(running locally or on a remote server)

Supports multiple modalities (Text2Text, Text2Image,
Image2Text)

* Includes 10 Real-world examples
« Live Scripts include output for demos
« Supported by the Text Analytics Toolbox Team

— O matlab-deep-learning |/ lims-with-matlab

https://github.com/matlab-deep-learning/lims-with-matlab

Generate variations for that image.

[images, resp] = createVariation(mdl, imagePath, NumImages=4);
if ~isempty(images)
tiledlayout('flow')
for ii = 1l:numel(images)
nexttile
imshow(images{ii})
end
else
disp(resp.Body.Data.error)
end

Using DALL-E™ to Create Images

13


https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab

Concerns about Generative Al in the Classroom

Knowing that generative Al tools are
here to stay, instructors are exploring
and implementing new assessments
that prioritize student understanding
over programming language syntax.

Examples of this include:

Online
Independent

- Project-based learning Loaming
= Critical thinking
- Systems-level thinking

Makerspace

Actlvmes

Closed-loop (reinforced) learning

14



Countermeasure: Create opportunities for

Student Use of Generative Al in the Classroom

Prompting: What are
the best practices for
creating prompts? How
is prompting different
from traditional search?
What context can you
provide to improve the
prompt?

Refining and

iterating: Did the
generated results match
your expectations? How
can you get improved
results from the system?

Analyzing: Should you
trust the generated
results? How do you
improve your confidence
in the results? How can
you test the results for
correctness?

15



Try Hands-on MATLAB Experiences
iInstead of Assessments

MATLAB Engineering Project Ideas

Overview Teach v Learn v Research v  Student Programs v

Featured Project Ideas

Review this sampling of research and design MATLAB project ideas and be inspired to solve challenging industry
problems.
See the complete project list and find out how to get started.

Satellite Collision Avoidance

Model satellites in low Earth orbit (LEO) to identify conjunctions and prevent collisions with
space debris while maintaining orbital requirements.

Impact
Contribute to the success of satellite mega-constellations and improve the safety of the LEO
environment.

Expertise Gained
Autonomous Vehicles, Aerospace, Satellites, Control, Modeling and Simulation

Traffic Data Analysis for Modeling and Prediction of Traffic Scenarios

Analyze real-world traffic data to understand, model, and predict human driving trajectories.

Impact
Contribute to autonomous driving technologies and intelligent transportation research.

Expertise Gained
Big Data, Autonomous Vehicles, Support Vector Machines, Machine Learning, Deep Learning,
Automotive

AMathWork& Products  Solutions Academia Support Community Events

Teach with MATLAB and Simulink

Overview Teach v Learn v Research v  Student Programs v

eatured Courseware

Explore interactive teaching content and examples
developed by MathWorks and educators from leading
universities

Virtual Labs

Featured Courseware

Virtual Labs
Interactive Examples

Publisher

ELECTRICAL ENGINEERING
DC Circuit Analysis
MathWorks

Virtual labs for DC circuit analysis;
topics such as mesh analysis, RLC
circuits, and op amps are covered

Includes: Code, Models, Assignments, Video

| Get MATLAB" e

_ Colevar =iCl

ELECTRICAL ENGINEERING
Electric Machine and Power Labs
Douglas Jussaume, University of Tulsa

Eight power labs and assignments that
mimic hardware lab operation; the
typical lab requires students to connect
the power circuit, run and record data,
and submit a lab report

Includes: Models, Assignments

https://www.mathworks.com/academia/matlab-engineering-project-ideas.html

16
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MATLAB Grader

MATLAB® Grader"

Courses & Content  LMS Integration ~ License Management  Documentation & Support ~

Hello, Jeff Alderson

v Get Started

Guided Tour (3-minute video)

Documentation

Courses

v Introduction to MATLAB Programming

Introduction to Numerical Methods (Instructor) Deshboard / Courses / MATLAB 101 / Functions in ¥

Created By Balaji Sharma (balaji_sha

LAB / Embecded

Badges
Duration (EDT): 01 Jan 2018 - 03 Sep 2018

3 Problems 3 Students Compemmrces

Embedded

. . Gracies

Create interactive course con mtontrgrarase (s

Created By Eric Davishahl (edavishahi@everettcs edu) W Genara Problem 1a: Estimating the value of Pi using Leibniz Series
.
a SS I g n I I I e nts ;:rl;mut;‘ {POT) 6"3?’:‘; ZL“W 15 Sep 2018 & \anabk Declamtion n Ona of the memcds 10 estmase tha value of TS 10 use e Laibee senes expanson 1o # reasanably o
fomems Heens MATLAR numbar of terms and uze he expreszion beow 1 estmate the value ol L
@ Functions in MATLAB sj4% ] - 134154, =D .

Example Problems (Instructor) taj AR
Created By Aditya Jain (aditya jain@mathwarks.com) M Dutabase Toolbox Using this expression, wiie a scipt 10 eswmate the value of musing a 100 terms. Your code should incude

Duration (UTC): Not Specified - Not Specified tha forlewing vanabias:

Automatically grade student
Work and provide feed back DD COURSE She home You can uze Ihe Leamer Template code provided 10 develop your solutien

Calendar ¥
Your Script CRreser  MIMATLAB Documents
Content Private fles
v : rTerms = 108; Number of terns Lo be used in Lhe ssries expansion
Create problems outside of a course, storing t My courses % <Enter your cade here:

problems in courses. @

Run your assignments in any e 3 et s o1 9 fr s,
it learning environment

» ©

17



Converts your GenAl assignments into
autograded assessments

CONTENTS Close Courses & Content ~ LMS Integration ~ License Management = Documentation & Support +
aw Jeff Alderson CSU Demo CSU Demo > Week 1 Homework >
i Reorder Content Unhﬂed Problem

Write a script to generate a vector of the first twenty Leibniz series terms

' Week 1 Homework < Back to Add Problem | Introduction to Programming Close %

Untitled Problem Vector C i Leibni .
9 Al > ector Creation (Leibniz series terms)

ADD PROBLEM hide details...

. . . Consider the Leibniz series:
To generate a vector of the first twenty terms of the Leibniz series, you can create a ADD GROUP it
i et S

MATLAB script as follows: FI3T

Collaborate with Instructors
Write a script to generate a vector of the first twenty terms of this series. Assign the vector of

= series terms to a row vector variable named LeibnizTerms.
=
. . . . . Solve this prohlem using vectorized code [I.e. do not use a |00p In your snlulion.}
% Leibniz series for pi: pi =4 % (1 - 1/3 + 1/5 - 1/7 + 1/9 — ...
n_terms = 20; % Number of terms Files Referenced
leibniz_terms = zeros(1, n_terms); % Preallocate vector None
Problem Type
for k = @:n_terms-1 Script
leibniz_terms(k+1) = ((-1)~k) / (2«k + 1); % Calculate each te Code
end Reference Solution = Learner Template
. q q . 1k =0:19;
disp(leibniz_terms); % Display the vector of terms 2 LeibnizTerms= (-1).7k o/ (2 % k + 1);
This script initializes a vector to hold the terms of the series, computes each term using a
loop, and then displays the resulting vector. Each term is calculated based on the formula
for the Leibniz series.
Assessment
» Test1

Using GenAl with MATLAB Grader (Video)

LeibnizTerms = Reference Solution?



https://youtu.be/gkUxuz9YmDE?feature=shared

Resources for Getting Started

= Teaching with MATLAB Copilot (MathWorks)
Introduction to MATLAB Copilot (Coursera)

MATLAB GPT in Chat GPT (OpenAl / MathWorks)
- Al Assisted MATLAB Programming with ChatGPT (Coursera)

= Al Chat Playground (MathWorks)
= Al Responses in Help Center / Documentation (MathWorks)

19


https://www.mathworks.com/products/matlab-copilot/teaching.html
https://www.mathworks.com/products/matlab-copilot/teaching.html
https://www.coursera.org/learn/matlab-copilot
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https://www.mathworks.com/help/
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