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Project Sponsor Overview

* One of the world’s
largest automotive
suppliers

* Specialization in

embedded vehicle e
M MAGNA

* Aims to innovate
the connection
between technology
and automobile
manufacturing
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Project Functional Specifications

* Expand CAD accessibility beyond experienced
designers

e Allow for easier model collaboration

* Integrate virtual reality and artificial
intelligence

* Hand gestures, speech-to-CAD




Project Design Specifications

e
* Home page to manage CAD model files

* Object file page for model display and
specifications

* Separate interface for “exploded” models
* Al Assistance box for easy use and history
* Corresponding environments in VR




Screen Mockup: VRAIAMI Home

View  Windows Help Feedback Support

< Ford F-150 Rotor Hinge
Part #FF150270

Last Openead. 9/11/2017 125719 PM

BMW M5 Intake Connector

jChOOSE Filew No file chosen
L Part #BMWMS5007

Last Opened: 9/11/2013 5:32.01 PM

Toyota GR Supra Bumper Clasp
Part #TGRS62951

» Last Dpened 9/11/2012 10:0271 PM
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Screen Mockup: Object File Page

I\ Magns Internasonsl - #on

S tigsfwww.magna-vwraidmicamyhome

\Y

File: Ford F-150 Brake Rotor

[ Upload Weight: Mass: Dimensions:
[ Save | 005 ms 4 g Lioston Wi so o M

Components:

Gear Label 1 - Copper - Serruiomx1Oom
Gear Labet 2 - Copper - TomxSemxddom
Gear Label 3 - Copper - 8Brma8cmuléom
Basa Hold - Tranium - Bomxborulom | E[E'.od‘_‘ |
Car Part 7 - Carbon FHoer - 6cmuat Tomxt3om
« Screw |- Silver - D1omaQ 8cmud 20m
v Screw 2 - Sitver - 07cmeQ Bemx0 2om

FEA: I _Run |
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Screen Mockup: Object Page VR View

o IO BN O0r o3 om

Components:

Gear Label 1 - Copper - 6omxBemx10cm

Gear Label 2 - Copper - 7emxSemxi0em
Gear Label 3 - Copper - BcmxB8cmxldcm
Base Hold - Titanium - 6cmx6emx20em ExPlOde

Car Part 7 - Carbon Fiber
76emxl7cmx13cm

Scrow 1 - Silver - 0. 1cmx0.8cmx0C.2cm
Screw 2 - Silver - 0. 1cmx0 . 8cmx0. 2cm
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Screen Mockup: Exploded Object

'c Q \ | Increase component length by 10mm li“j;‘;'“? Component: Nail 16 - Copper ‘ Weight — S
\ I/ [ heser | | oo ] [ s Lho Wi R[5 ]

.-
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Screen Mockup: Properties Dropdown

Increase component length by 10mm. [ COoNFiam | : Weight:  Mass: Dimensions:
— Component: | Nail 16 - Copper
[ RESET | o &) [2 o Lo w5 w5 ]
, ! » |
‘ ! o
Object Properties w {1 [ | | N N N N S N _— | ’;.“5,.‘1_!

\
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Screen Mockup: Voice Assist Pop-up

Y Magra mtwrratinnal - ¥orw

(™) £ hpswww.magna-vraldmi comfexpiode/raaltime

File Edit
'IQ‘\ ] ‘ ["conFiam | _ - T I Weight:  Mass: Dimensions:
E— Em
= I | + New Chat ] 4 ﬂ What would you like to do? x I
l = Suggestions: ; |
' 1 the thick f1ha model |

Change the color of the model 1
ot Increase diametes of the motor part .
Increase the thickness af the model 0

Change color of the valve part

Change trursparency of the brake part ‘ How much would you lile ta increase the thickness by?

Rotate the object by 90°
Incroase the thickness by 02 cm e

ﬁ ¥ohat would you like to do next?

’ Change the color of the model to #FFFFFF L
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Project Technical Specifications

* Web and VR Application utilizing Node.js and
Its extensions

* Cutting-edge Al and agent tool interaction
= Azure and OpenAl models

* \Joice and gestures through the Meta Quest 3

* FreeCAD MCP with Al prompting to create and
modify CAD models




Project System Architecture

R _.

Magna
Designer

[

Virtual Reality
Environment: three.js
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Full Stack

WebXR API

Container: Docker &»

Cloud Services: Microsoft Azure

/A Azure

Front End: Next.js

HTML

HTML and CSS

I

h"s
/( g
OpenAPI

|

ITH
.....

Container: Docker

CAD Modifications:

£ 10
01

Azure Blob Storage

@ OpenAl

OpenAl Realtime Audio API

ol

Back End: Node.js, TypeScript,
FreeCAD MCP, Python and FreeCAD

Team Magna VRAI4MI Project Plan Presentation

12



Project System Components

-
* Hardware Platforms

= Meta Quest 3

» Software Platforms / Technologies
= OpenAPI
= Three.js
= WebXR
= Azure Services (Blob)
= Docker
= OpenAl Realtime
= FreeCAD
Python
FreeCAD MCP
= Next.js
= Node.js




Project Risks

.
* Minimizing Computational & Storage Costs in Azure

= Description: Running heavy compute/storage on Azure can quickly spike costs beyond the
$200 trial.

= Mitigation: Prompt engineering and rely on external model retention to reduce both
necessary storage and in-program computation.
* VR Interaction Complexity
= Description: Designing natural VR gestures is hard, especially with no prior experience.
= Mitigation: Study gesture libraries, follow WebXR best practices.

* CAD Back End Integration

= Description: Integration FreeCAD MCP is complex and risks unstable performance without
CAD expertise.

= Mitigation: Research framework, leverage sponsor expertise, and validate with small cases.
* Al Command Reliability

= Description: LLMs may generate invalid or inconsistent CAD command, leading to inaccurate
results.

= Mitigation: Apply prompt engineering, use function calling and build reliable prompt
schema.




Questions?
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