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Engineering Challenge

* Engineers at General Dynamics Electric Boat (GDEB)
heavily rely on computer modeling and simulation (M&S)
tools, like MATLAB/Simulink for design, testing, and

troubleshooting.

* Tasksinvolving motor drives, inverters, DC-DC
converters, and KPI analysis require running many
repetitive simulations.

* Creating and modifying models is a manual process that
requires engineers to write scripts, configure parameters,
and interpret simulation results; tasks that consume

valuable time and expertise.




Limitations

GDEB is unable to provide the team with their
data and models for training purposes

This means we have to use open source Simulink
models when training and testing

Computational resources are limited as we need
a lot of RAM to train and run models locally




Objectives

Va

The project aims to leverage MATLAB/Simulink to improve the efficiency of
M&S workflows.

The project will develop an Al-based tool to automate simulation tasks such
as script generation, parameter configuration, and optimization.

The system will enable users to generate and run simulations using natural
language prompts.

Automating repetitive tasks will improve engineering productivity.



CSE Team

Responsibilities

Focused on developing the LLM and
identifying the resources needed to
support its implementation

Model Selection, training, and fine-
tuning

Python GUI development
Simulation Report & Analysis



ECE Team

Responsibilities

Assisted with training and developing an
understanding of the various models
involved

Collected, cleaned, and provided the
CSE team with data and parameters for
use in LLM training

Created prompts and scenarios for
testing and training purposes

Validated simulation report output

Manual verification of LLM output and
data analysis



System Pipeline

User uploads .slx

scraper.py — static parse
Unzip slx, parse XML for block paths

matlab_inspector.py
Start engine, cd to run_dir, load model

Live model inspection
Verify block paths via get_param

Probe simulation
Discover output signals — OutputContract

planner.py — Qwen 2.5 Coder 14B
Detect experiment type (regex)
Select block, param, signal — JSON

Preflight validation

Confirm block path, param, signal exist

matlab_executor.py — build script
Python assembles full .m script from plan

MATLAB script execution
cd run_dir — eng.run() — parse 1SON

report_builder + slreport.py
Plots, LLM summary, PDF report

PipelineResult — Ul




Al for Automation of Modeling & Simulation Workflows

W Upload 2 Simulink model 8 Describe your expariment [l Get results & report

The Ul also prompts the user to upload a natural language prompt which is meantto be an
experiment/analysis question about the Simulink model

Upon launching our Ul with Streamlit the useris prompted to upload a Simulink modelin
the form of a .slx file

User Interface




Scraper

- use_z False

“rror_ i 2 False ’
r_mod.use_y False

For_mod.use_z = Trye

W _Operati
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* Reconstructs full block hierarchy

rint(“please select exacthy '™

* Extracts blocks, parameters, and

. OPERATOR CLASSES ---
connections

* Builds model summary for LLM
context in natural language




MATLAB Inspector

* Launches or connects to MATLAB engine
* Copies model to run directory

* Sets working directory

* Loads model into MATLAB




MATLAB Inspector -
Verify Model

» Confirms block paths using MATLAB
(find_system)

+ Identifies tunable blocks (e.g., PID, Gain)
» Detects masked parameters
» Extracts current PID values




MATLAB Inspector -
n Probe Simulation
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 Runs model once to detect outputs

« Checks outputs in priority order:

* logsout — yout — simlog — workspace
 Builds OutputContract (signal names + indices)




Planner

* Detects experiment type from prompt

Filters valid tunable parameters

Sends structured promptto LLM

LLM returns JSON experiment plan

Python validates and finalizes plan




Planner - Preflight
Validation

Confirms block exists in model

Verifies parameter is valid

Ensures signal exists in outputs

Stops early if errors found




MATLAB Executor

Generates .m script entirely in Python

px Spx #ccc).gbrtl .gbm{-mogz-b
tydisplay:block;position:abso )
'-:a'.°y:1:'top:-2px;'le!tx-‘»pa
"’t'-‘px\O/:left:—pr\O
- ""!dilplay:inlx’ne-b‘

Selects correct signal extraction method

Sisplayiblock:)

Adds loop (for sweeps) or single-run logic

Appends metric calculations + helper functions

Wraps script in try/catch




MATLAB Executor -
Report Builder

« Saves and runs script in MATLAB
 Extracts sdp_result struct

 Converts results — JSON — Python
 Builds structured RunResult

» Optional metric refinement




Report Output

Generates plots (time + metrics)

LLM writes experiment summary
Creates PDF report (MATLAB tools)

Returns results to Ul for display/download




Configuration

NIOR DESIGN PROJECT TEAM 46

Al for Automation of Modeling & Simulation Workflows

LLM Provider
W Upload a Simulink model 8 Describe your experiment 1 ] Get results & report
Model name
qwen2.5-coder:14b
Phase 1: Upload & Prompt [pending]

Ollama base URL
Upload Simulink model (.six) Describe your experiment

http:/flocalhost:11434
3\, Dreg and drop fls nere e Run the baseline speed-tracking case and explain what happened in the reference-versus-feedback graphs like an electrical engineer. Focus on tracking
Limit 20 file + SLX e e quality, overshoot, settling, ripple, and any control concerns.

MATLAB

Shared session name

Run Full Pipeline

Engine startup options
-nodesktop
Upload a Simulink model and describe your experiment to get started.
This app uses MATLAB Engine for Python
rather than launching a specific matiab.exe
path directly.

About
nior Design Project Team 46

Al for Automation of M&S Workflo




Output Verification

* While the reports do show promise, the EE team needed to verify manually
the accuracy of the reports generated by the LLM

* The reports are generated with the following categories in order:
o Experiment Overview, Local LLM Analysis, Model Architecture, Simulation Results, Plots,
Generated MATLAB Script

* |In order to verify these results, a script was written to check and verify the
results of the baseline run.

o If the baseline is able to run properly, the other experiments can run and compare to the
baseline properly



Microsoft Teams

Call with Laing, Halmar

2026-04-06 21:33 UTC

Recorded by

Berry, Elizabeth




Future
Developments

01

Build a bigger

dataset of
specific Electric-
Boat models and
train off those.

02

Use a bigger
parameter model.

03

Add more agents
to split up work to
Improve accuracy.
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