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MATLAB EXPPO

Generative Al

GenAl is like a colleague who:

e Has the internet memorized

e Completes tasks almost instantly

e Excels at simple tasks and does not complain
e Can be overconfident in more complex tasks

Elevates the role of engineer by automating simpler tasks

e The impact is not in final answers, it is where engineers spend their time
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Agentic Al — What it actually is?
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Agentic Al Workflow — What it actually is?
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Agentic Al Workflow

,An agentic Al workflow is a proces uses where an LLM-based application executes multiple
steps to complete a task” — Andrew Ng

What is the current}

TI. A { weather in Berlin?
IMU %

ative Al
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3. Develop GenAl-powered Applications 4. Other GenAl capabilities
call LLMs from MATLAB code ChatGPT, MathWorks documentation, etc.
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1. MATLAB and Simulink Copilots

optimized for MATLAB and Simulink

r

2. External GenAl Agents

use MATLAB or Simulink with external Agents
via MCP or VS Code

\_
4 4
g >
{ <>} [0<O
3. Develop GenAl-powered Applications 4. Other GenAl capabilities
call LLMs from MATLAB code ChatGPT, MathWorks documentation, etc.
-
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MATLAB Copilot

HOME

Eﬂj @ %Print

New Open Save %‘Export ~ Compare | GoTo

- - -

PLOTS APPS

o ¢
QFmdv

N Bookmark ~

LIVE EDITOR INSERT

Text

create plot

Oprogramowanie

7

X Q

{5} {@ Refactor =

=

Generate
Test «

PQ Code Issues

Copilot @ Debugger

-

>

Run Run
Section [E[] Run to End -

Section Break

Find Run and Advance

Tests

Step

FILE MNAVIGATE TEXT d
<::I |ﬁ ﬁ [0 » C: » Users > FilipBabiec » Documents > MATLAB » Examples » R2025a » simulink_aerospa

MyScript.m
C-\Users\FilipBabiec\Documents\Pracalinne materiaty\Aptiv_Presentation\MATLAB\WMyScript.m

&

o Define variable names for damage properties and crops
varsl = [“"damage property”, "damage crops"];
for i = 1:length(varsi)
vname = varsi(i);
% convert the weather data field to string type
weatherData. (vname) = string(weatherData. (vname));
% Identify entries containing "M" for million
idxM = contains(weatherData. (vname),"M");

Ask Copilot

Generate code inline

Ctrl+Shift+P

Explain Code

Explain selected code in chat

Generate Comments

Generate code comments for the selected code in live editor

Generate Test

Generate test for the current file

Copilot Settings
Configure MATLAB Copilot

SECTION RUN

Copilot Chat

s Q Copilot

Hellol Copilot is here to answer your questions, help
write and explain code, and even identify code
issues. Learn more about Copilot.

@ Filip

% Remove “"K" and "M" from the data
weatherData. (vname) = erase(weatherData.(vname),["K","M"]);
% convert the cleaned data to double type
weatherData. (vname) = double(weatherData.(vname)});
% Scale the values by 1000 for entries that were in millions
weatherData. (vname) (idxM) = weatherData.(vname) (idxM).*1e3;
end
0%
% Define variable names for longitude and latitude
vars2 = ["begin lon", "begin lat"];
for i = 1:1ength(vars2)

B e LT

Explain Error
Unrecognized function or variable 'lenght"

This error message originated from the following line
of code

Naukowo-Techniczne

‘ for i = 1:lenght(varsl)

Q Copilot
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imulink Copilot

imulink prerelease use

SIMULATION DEBUG MODELING FORMAT

<L 33 Open ~ BE Stop Time | simT

o 0 " 4 @
Save ¥

New &l save Normal

~ 9 Print ~

Library Step Run
Browser ug Fast Restart Back ~ -

ILE L RY

sscv_wind_turbine

P

Forward

Oprogramowanie
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W
Bird's-Eye
Scope

Simulation Copilot
Manager Chat

Data Sequence Logic
Inspector Viewer Analyzer

® |[*a) sscv_wind_turbine P

Wind Turbine

Copyright 202124 The Math\Works, Inc.

Turbine coupled with Grid and Transformer

H

Grid and Transformer

Supervisory Control
Measuremant Fiter

pchBraie | Wind Profile

Wind Profile 1

winas;
D Yo oo
|~ ——
t@“’w
arbneSpend

turinaSate

State Machine

Turbine Pitch Controller

MPPT, Derating with Limiter Control

=+

r—

rbmaSitate
activePowsrDemand

pachBrake

Pitch Controller
Power Controller

Pitcn Brake State
Parkng Brake State
Pensare Ganerator Trip State
:mm'sl“ Turtine Operation State

pichacam

—]

oo
£ ‘Ganarator Power (MW)

]

Wind Speed (mis)

Results

Copilot Chat (Beta)

O Tianyi

Can you provide specific suggestions on improving the control system, the state machine, and the physical system
model of the wind turbine? List the tools that | should use, including the links to them

1 will analyze your sscv_wind_turbine model to provide specific suggestions for improving the control system, state
machine, and physical system model. Additionally, I will gather documentation on relevant tools that can assist you in

these improvements

Please hold on while | perform these tasks

Based on the analysis of your sscv_wind_turbine model, here are specific suggestions for improving the control
system, state machine, and physical system model

Control System Improvements

1. Advanced MPPT Algorithms: Implement sophisticated Maximum Power Point Tracking (MPPT) methods
such as Incremental Conductance or Fuzzy Logic Control, to enhance fracking efficiency under varying wind

conditions
2. Adaptive Control Strategies: Introduce adaptive control techniques that adjust control parameters in real-time

based on environmental changes to improve responsiveness and stability

State Machine Enhancements

1. State Transition Optimization: Minimize unnecessary state changes by analyzing the transition conditions and
implementing hysteresis to prevent oscillations between states
2. Fault Detection and Recovery: Integrate mechanisms for detecting faults and abnormal conditions, allowing

for effective transitions to safe operational states

Physical System Model Enhancements

1. Enhanced Mechanical Modeling: Incorporate detailed mechanical models that account for non-linearities and

dynamic interactions, such as friction losses
2. Energy Storage Integration. Consider integrating energy storage solutions (like batteries) to buffer power
output fluctuations and enhance grid stability.

Recommended Tools and Documentation
Ask Copilot B

Validat Deeper Insights (2/40)

ode23t



Oprogramowanie
n Naukowo-Techniczne

Polyspace Copilot

QUALITY MONITORING
HEADERS clude “charging.h
RESULT DETAILS bl

15.7 All if hall be terminated with an else statem

charg Fine MAX_VOLTAGE

ine MAX_CURRENT
MAX_TEMP
e MIN_TEMP
CHARGE_CMD_ID

Additional information

static Charg
static uint8_t ct

void ¢
BASELINE (
CONFIGURATION

copiLoT

Conversation 1/1 - General Topics -

float

float

Copilot Chat sometimes produces output that seems urate but is not. Validate float
nerated output before use. Share feedback on the output to help improve the

responses,

& How can | use Polyspace as You Code to identify potential security vulnerabilities in
my C/IC++ code during development?

€ What features does Polyspace as You Code offer for ensuring compliance with
coding standards like MISRA or CERT?

© Can Polyspace as You Code help in detecting runtime errors such as buffer overflows
or null pointer dereferences before | run my application?

® zinclude errors detected. Please update your includePath. Squiggles are disabled for this tra... C/C++(1696
Dir 4.6 typedefs that indi signedness should be
fs that indi

Used by permission of Microsoft for demonstration purposes only.
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1. MATLAB and Simulink Copilots

optimized for MATLAB and Simulink

2. External GenAl Agents
use MATLAB or Simulink with external Agents

via MCP or VS Code

U

e
@
3.

Develop GenAl-powered Applications
call LLMs from MATLAB code

O<O
4. Other GenAl capabilities
ChatGPT, MathWorks documentation, etc.
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Model Context Protocol (MCP)

al

P MCP

* E ¢
@ Client Server O "ﬁ
W &

salesforce

Al Chat and Agent Tools
Applications
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MATLAB MCP Core Server workflow

Claude Desktop

Host Application MCP Server

_ Desktop
MCP Client — — — Application

LLM

Claude Sonnet 4.5
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MATLAB MCP Core Server

A free, open-source local MCP server that connects
GenAl assistants to a locally licensed MATLAB

* Tool Execution: Run, check, evaluate, and test
MATLAB code via LLMs

e Toolbox Detection: Identify required MATLAB
toolboxes dynamically

* Resources: MATLAB Coding Guidelines

e Secure & Local: Preserves privacy with local
execution

» https://github.com/matlab/matlab-mcp-core-

sServer

s

1 Protocol
MCP
Client
MCP

Client #-MCP Protocol—p . ,‘

MCP
Client \
; MCP

Protocol

Agentic workflow architecture using MCP

[2 =

Oprogramowanie
Naukowo-Techniczne
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MATLAB Agentic Toolkit

Expands MATLAB MCP Core Server with
curated knowledge in a form of skills

X4

MCP Server

Protocol Bridge

MATLAB

Executes Code

» matlab/matlab-agentic-toolkit

Oprogramowanie
aukowo-Techniczne

Display images and annotations for image processing, computer
vision, and visual inspection. Use when displaying images with
imageshow, creating image viewers with viewer2d, adding Regions of
Interest (ROI) or annotations, overlaying masks or segmentations,
streaming video frames, or building apps with image display.

MathWorks BSD-3-Clause
MathWorks

1.0

Image Display

Display images with imageshow rather than imshow for more
performant, higher quality image display with more responsive
interactions for images of all sizes.

When to Use
¢ User asks to create a GUI, app, dashboard, or interactive tool for
image display
User wants ROIs, annotations, or other lines and shapes plotted
on top of the image

User wants to display labeled image data or other overlay
imagery on top of an image
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MATLAB MCP Core Server — Signal Analysis in Seconds

* Happy Tuesday, Filip
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Simulink Agentic Toolkit

Provides Al agents with both the tools and the

knowledge to work effectively with Simulink models: |

* MCP tools optimized for Simulink + expert skill
catalog

* Equips the Al agent to understand, change, and
verify Simulink models

00 0¢]

* Multi-platform support

» matlab/simulink-agentic-toolkit
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Simulink Agentic Toolkit

1 |
| @ MATLAB MCP Core Server
D
Al AGENT
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Simulink Agentic Toolkit

@

Al AGENT

Agentic Tools

Skills

MATLAB MCP Core Server

N
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Simulink Agentic Toolkit — Tools

/ MCP Tools \

Agent Capability Tool Name Purpose

model_overview Explore model
- architecture
Understand model
model_r'ead behavior f \
Understand — |
model_query params | -Pectanymode
Resolve workspace
model_resolve_params | ..
Al AGENT Change model edit Build and modify models \_ Y )
Verify models by creating Simulink
%
. mOdel—teSt & running tests
Verlfy Valid del health
idat t
model_check adate mode’ hea

K before simulation J

SKILLS

MATLAB MCP Core Server *requires Simulink Test
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Simulink Agentic Toolkit — Model Draft from Requirements

% Good morning, Filip
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Simulink Agentic Toolkit — Reverse Requirements Engineering

U
SIMULA DEBUG MODELING FORMAT APPS TESTS Ll - <
4 _] Open ~ =] Stop Time U ! i :
New &4 Save - Signal * [ Normal v - - Step Data ogic
~ @ Print ~ Table ug@ Fast Restart Back = & Forwaed Inspector Analyzer
F ) Sensor Fusion Module p
H =]
§ ®  |"aUAV_Birds_Eye_View_System P [Py|Sensor_Fusion_Module P i ;_3
T 5
2 Q %
b Ed
kd :
=
x|
i 1 1 > 1 1 * 1 1F 1 1
—»3 3 » 3 3 — 3 3 3
e pa 4 >4 4 . P4 4 <= O
8
Sensor_Preprocessing  Time_Synchronization Fusion_Algorithm_Core 4
Output_Interface
— 2B 1
@ :
»2
3
3 4
Health_Monitoring
O Local D FilipBabiec [3
=
e
Ready 177% FixedStepDisc rete
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MCP Framework for MATLAB Production Server

( Algorithm Development A
Allows Al agents to call your deployed functions, WATLAS AT G G
enhancing their capabilities with doman-specific “i | —
expertise: .

prodserver.mcp.build()

Y,
Same CTFs

* Hosts must support remote MCP servers. For
example, Visual Studio Code with GitHub Copilot, ([ MATLAB Production Server

iar with
Claude desktop.
Cust MCP
e The MCP Framework deploys your MATLAB MCP U$OOOT1
function to MATLAB Production Server as an MCP — Framework :
Tool Al Chat V'\cgfhﬁz';ust Custom MCP
ool. applagent | 1ol N Tool 2
N\ Y,

* Requires MATLAB Compiler SDK and MATLAB

Production 25b and higher

. LLMs
» https://github.com/matlab/mcp-framework-

matlab-production-server
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MCP Framework for MATLAB Production Server — PFR
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1. MATLAB and Simulink Copilots

optimized for MATLAB and Simulink

r

2. External GenAl Agents

use MATLAB or Simulink with external Agents
via MCP or VS Code

.

Develop GenAl-powered Applications

call LLMs from MATLAB code

4. Other GenAl capabilities
ChatGPT, MathWorks documentation, eftc.
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MATLAB LLM Add-on

Connect MATLAB with popular Gen Al
Providers.:

* OpenAl Chat Completions API
(e.g.,ChatGPT)

 OpenAl Images API (e.g., DALL-E)
* Azure OpenAl Service

* Local models via Ollama (e.g.,LLaMA,
Mistral, Phi3)

» matlab-deep-learning/llms-with-matlab

‘ Prompts \

E )

—_—
—

MATLAB LLM Add On

Third-party hosted
cloud

Local model

» Use your own key to access

Proprietary/Closed model
through the API (e.g., OpenAl)

Access model through local

" terminal (e.g., Ollama)
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Other GenAl capabilities

Documentation  Examples

How do | check my GPU compatibility with MATLAB?

‘\. ATLAS el Certer
&7 Al generated response for: How do | check my GPU compatibility with MATLAB? [CIN o

walidate generated output befare use.
MATLAB Answers ~ FileExchange Cody AlChatPlayground Discussions Contests Blogs More v

To check your GPU compatibility with MATLAB, follow these steps

opNew ¥ Learn about £ MATLAB Copilot

A | BREB| B
9 COl ANALYZE

GPU Computing Requirements Hello! Whether you're checking out MATLAB for the first time or have been using it for years,
Support for NVIDIA 6P architectures I'm here to answer your questions and provide coding tips.

Documentation > Paraliel Computing Toalbox  GPU COMpULINg > GPU COMPUtING In MATLAB

arallel. gpu. enableCUDAForwardCompatibility - Query and set forward compatibility for GPU devices - - o
e Py o e - Please keep in mind that Al sometimes writes code and text that seems accurate, but

This MATLAB function returs true if forwsid compaibilty for GPU devices is enabled and false otherwise
Documentation » Par puting Toalbox > GPU Computing > GPU Computing in MATLAB isn't. Al does not yet have knowledge of features delivered after October 2023 and only

MATLAB Release Nates limited knowledge of Simulink and specialized toolboxes. This is a space for

about your code. The Code Issues panel displays potential coding problems that the MATLAB Code Analyzer finds a5 it automatically checks experimentation. Try it, verify any resulting code, and kindly give ik} or Pon the results to
‘your code. Using the Code Issues panel, you can choose to view the. 3 2

Bocumentation ¥ MATLAB help improve the responses.

Enter prompt here o B>

erated output before use.

® y be shared with affiliates, partners, or service providers in accordance with the MathWorks Privacy
eoe ChatGPT

< ¢ 2% chatgpt.com/gpts

)

MATLAB

By mathworks.com &

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.

* 41 Programming 307576

Ratings (1K+) Category Conversations
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Benefits and Risks of Using Al Agents

Benefits

e Use MATLAB with agentic Al tools like Codex, GitHub Copilot and Claude
e Automate MATLAB workflows with agentic loopss
e Write code, evaluate code, proces results, repeat...

e Al agents can generate and execute code with access to local files
e Al agents send data to the cloud and often gather our information for learning purposes
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