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Safe Harbor Statement

We may make forward-looking statements regarding planned or future development efforts for our existing or new products and services and statements regarding our
strategic priorities. These statements are not intended to be a promise or guarantee of business results, future availability of products, services or features but merely
reflect our current plans and are based on factors currently known to us. These planned and future development efforts may change without notice. Purchasing and
investment decisions should not be made based upon reliance on these statements.

A discussion of factors that may affect future results is contained in our most recent Form 10-K and Form 10-Q filings available at www.sec.gov, including descriptions
of the risk factors that may impact us and the forward-looking statements made in these presentations. Autodesk assumes no obligation to update these forward-
looking statements to reflect events that occur or circumstances that exist or change after the date on which they were made. If this presentation is reviewed after the
date the statements are made, these statements may no longer contain current or accurate information.

This presentation also contains information, opinions and data supplied by third parties and Autodesk assumes no responsibility for the accuracy or completeness of
such information, opinions or data, and shall not be liable for any decisions made based upon reliance on any such information, opinions or data.

Autodesk’s partners frequently compete against each other in the marketplace, and it is critically important that all participants in this meeting observe all requirements
of antitrust laws and other laws regarding unfair competition. Autodesk’s long insistence upon full compliance with all legal requirements in the antitrust field has not
been based solely on the desire to stay within the bounds of the law, but also on the conviction that the preservation of a free and vigorous competitive economy is
essential to the welfare of our business and that of our partners, the markets they serve, and the countries in which they operate. It is against the policy of Autodesk to
sponsor, encourage or tolerate any discussion or communication among any of its partners concerning past, present or future prices, pricing policies, bids, discounts,
promotions, terms or conditions of sale, choice of customers, territorial markets, quotas, inventory, allocation of markets, products or services, boycotts and refusals to
deal, or any proprietary or confidential information. Communication of this type should not occur, whether written, oral, formal, informal, or “off the record.” All
discussion at this meeting should be strictly limited to presentation topics.

PLEASE NOTE: OTC content is proprietary. Do Not Copy, Post or Distribute without expressed permission.
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What will you learn today?
Learning Objectives Content

® Apply automation techniques to your designs
and daily workflows to save time and effort, e Introduction F=3
Learning New techniques

°* Why? ()
e Al/ML, adopt efficient ways to work on complex

assemblies and data, Data management, New

or efficient Technologies g

£
il

® Future ¢

® Cost and time effective Design, optimizing e Summary =

existing business services, Increasing revenue

® Increasing customer satisfaction, offering
differentiated digital services, Automating

business operations /2 AUTODESK UNIVERSITY



Speaker &

Deepali Pulate

® SQA Engineer with 6+ years of experience in CAD Domain.

® Started my Testing career with Dassault Systems in 2016, and

currently working with Autodesk from Sept 2021.
® Education : Mechanical Engineer, PG Diploma in CAD.

e Worked on Different Cad Software like AutoCad, Inventor,
SolidWorks, SolidEdge, Fusion360, SmarTeam, Enovia,
3DExperience, Catia, AutoVue, UG-NX, etc.

® Passionate about Innovation and Acro Contemporary Dance Form.
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Speaker £

Suraj Meshram

e Suraj Meshram is a Research Scholar in the Centre of

Excellence in Artificial Intelligence at IIT Kharagpur.
® He has done his master's from |IT Delhi in Mechanical Design.

® He has hands-on experience in Modeling software such as

Autodesk Inventor, SolidWorks and Catia.

e He is currently working on optimization techniques and the
deployment of Deep Reinforcement learning models for the

balancing of Assembly lines in Flexible Manufacturing Systems.
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Why need of an Al?

Outdated Design Processes

Time

(5) Money
260 Resources
S  Energy
=  Dpata
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Artificial intelligence meets project management

Decision-making
Predictions
Project kickoff

Meeting notes and analysis

The economic impact of Al can build up at an accelerating pace.

Value-added gains of economic output
Cumulative boost

30 -
25
20 -
15
10 ¢

5 !

SIMULATION

Transition costs and
negative externalities

16

Net impact

0

-5 |
2018 19 20 21 22 23 24 25 26 27 28

NOTE: Numbers are simulated figures to provide directional perspectives rather than forecasts.

SOURCE: McKinsey Global Institute analysis

29

2030
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Product Phases

Modelling
RESEARCH PROCESS \ E - Model the
@ DESIGN Product on
Product requirements l ma?\mm‘\\ ) .
VISION o Modelling
XTDERS S V4
+ ldentification of Need - THINKING Software
Design

- Checking for the |~
safety

» Traditional

Manufacturing

* Production and

Development

-/
A . L Designing

Credits: Istock and Shutterstock

Credits: Google Images ~2 AUTODESK UNIVERSITY



Product Phases

Product

requirem

ents

Can we skip

this?

Model the
Identification Checking for \[elel=lIEA  Product on
of Need the safety ng Modelling
Software
» An iterative process
» Material Selection
» Selecting the design parameters (Dimensions

Checking safety against the stresses induce in
the component

Selection of Standard Components

Reduce cost

Reduce time and efforts
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Bolt Design

Product

requirements

Can we skip

this?

Bolt required
for Foundation
with capacity of

250kN

ﬁ

Checking for
the safety

Model the

Product on
Modelling

Modelling
Software

el AI/ML

Reduce cost

Reduce time and efforts
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Bolt Design

A bolt is a type of threaded
hardware fastener that is used
to position two workpieces in

specific relation to each other

Standards:

The American National (Unified)
thread standard defines basic thread
geometry for uniformity and

interchangeability

<mcHavrer iy

Major diameter
— Pitch diameter
— Minor diameter

—=| |=<—Pitchp

T

,
>l

\g45° chamfer

-
-
'

Root —

Crest Thre ad angle 20,

4 AUTODESK UNIVERSITY



D
| —
-
e
-
LL




Machine Learning Model Deployment Process

Machine
Learning Deployment
Models

Data Data Pre-
Generation processing

i Data was Machine Learnin
Data generated using g Streamlit for the
i reprocessed usin Models such as Logistic .
the design procedure prep g g deployment in Web Ul
for bolts Normalization Regression, Naive
techniques Bayes and Decision
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Machine Learning Model Deployment Process

Data
Generation

Data generated using
the design procedure

for bolts

Design Tensile capacity of bolt is given by this

equation: Material
Propert

/ perty Thread

Application «—  Property

0.9 X fup X Ag

Ym2
'\

F tRd —

Safety

where:

fup = Ultimate tensile strength of a bolt
A = Tensile Stress Area, mm?

yu2 = Partial Safety factor

Design uplift force

T 2G0kN

four
grade 8,8
bolts
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Machine Learning Model Deployment Process

Design Tensile capacity of bolt is given by this

Coarse-Pitch Series Fine-Pitch Series

e q u a t i O n . . Tensile- !dinor- . Tensile- Minor-
. Pitch Stress Diameter  Pitch Stress Diameter
P Area A Area A, P Area A Area A,
mm mm? mm? mm mm? mm?
16 035 127 107
2 040 207 179
O 9 X X A 25 045 339 208
D ata . ub S 3 0.5 5.03 447
. —_ 35 06 678 6.00
Generatlon t,Rd - 4 07 878 775
y M 2 5 08 142 127
6 1 20.1 17.9
8 1.25 366 328 1 39.2 360
10 15 580 523 125 612 563
2 175 843 763 1.25 92.1 86.0
. | 14 2 115 104 15 125 116
Data generated using 09 x 800 x A T v T
_ S 2 25 245 25 15 m 250
the design procedure 62500 - uo3 353 2 2 384 365
1 2 5 30 35 561 519 2 621 506
. 36 4 817 759 2 915 884
for bolts 42 45 1120 1050 2 1260 1230
48 5 1470 1380 2 1670 1630
56 55 2030 1910 2 2300 2250
2 64 6 2680 2520 2 3030 2080
A — 1 O 9 mm 72 6 3460 3280 2 3860 3800
S 80 6 4340 4140 15 4850 4800
90 6 5500 5360 2 6100 6020
100 6 6990 6740 2 7560 7470
110 2 9180 9080
*The equations and data used to develop this table have been obained from ANSI B1.1-1974 and BI83.1-197.

The minor diameter was found from the equation d; = d —1.226 869p, and the pitch diameter from
0.649 519p. The mean of the pitch diameter and the minor diameter was used to compute the tensile-stress area.
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Machine Learning Model Deployment Process

Input Features

Ultimate

No of Tensile Partial Factor of Tensile Stress

Data
Generation

bolts Strength of safety = ym2 Area

bolt

p11010[00) 4 800 1.25 108.51

Data generated using 500000 4 800 1.25 217.01

the de?g”bplr“ed“re 500000 6 400 1.1 254.63
or bolts

60300 1 800 1.25 104.69

Output Features — M14 * 2.0

56 lakhs rows were created, and 1000 datasets were selected randomly for each classes.
»2 AUTODESK UNIVERSITY



Machine Learning Model Deployment Process

Input Features

Ultimate
Tensile Partial Factor of Tensile Stress
Data Pre- Strength of safety = ym2 Area
processing
bolt
0.5 0.5 1.0 1.0 0.425
Data was preprocessed 1.0 0.5 1.0 1.0 0.854
using Normalization 1.0 0.75 05 0.88 1.0
techniques . - . . -
0.1206 0.1 1.0 1.0 0.409

Training and Test Dataset = 0.75

»2 AUTODESK UNIVERSITY



Machine Learning Model Deployment Process

: : Learns
; o3 : Machine Learning n

P

Machine

Learning
Models  mees 'n’
= &
‘-

Predicts

Vo
V!

— " —>

Ordinary With Al Machine
System Learning

S /Lr

Machine Learning
models were used to
recommend the

selected design
| l Improves

Credits: DataFlare
»4 AUTODESK UNIVERSITY



Machine Learning Model Deployment Process

Machine
Learning
Models

Machine Learning
models were used to
recommend the

selected design

Machine learns

‘ from training data

Supervised
Machine
Learning

Types of
Machine
Learning

-

Beinfon:ement il
Learning

Machine learns No training data
onits own is required

Credits: DataFlare #2 AUTODESK UNIVERSITY



Machine Learnina Model Deployment Process

Decision Node _——)Root Node

------ e

Classification Models r |
: Lo ) : SUb-Tree  pecision Node | Decision Node
Machine * Logistic Regression | I | |
Learning | I
Models * Naive Bayes LY v | v v
.. : Leaf Node Leaf Node | Leaf Node Decision Node
_ _ * Decision Trees }
Machine Learning N e - - — |
modelswereusedto o KNN (K Nearest Neighbour) v v
recommend the
Leaf Node Leaf Node

selected design
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Machine Learnina Model Deployment Process

Training and Testing Accuracy

Machine Learning Model

NEWEEEEVES 83% 84 %

recommend the KNN (K-Nearest-Neighbor 98 % 96 %

selected design

Machine
Learning
Models

»2 AUTODESK UNIVERSITY



Machine Learnina Model Deployment Process

03 Training and Testing Accuracy

101 - wain ————
Machine st /
Learning 0.5
Models -~
O
O 06
>
o
Machine Learning <
0.4
models were used to
recommend the
_ 0.2 1
selected design
2 4 B 8 10 1z 14
Epoch
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Machine Learnina Model Deployment Process

i Already existing Standards created in Dataset Library of Fusion 360
04
B | Deepali pulate

Web m

Deployment

& &
& &
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Web Deployment using

Streamlit = &
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Machine Learning Model Deployment Process

i Bolts Decision Tree Model
04 Force

000 T

No_Bolts

0.00

Web
Deployment Strength

0.00

FOS

Web Deployment using oo

Streamlit

4 AUTODESK UNIVERSITY



-
O
%
=
O
-
O
O




Future Work

Implementation of the Model on the actual Fusion 360 platform
Modelling of on the fly Machine parts.
We can train the Machine Learning Model to create parts by

itself.
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Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders.
Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document.

© 2022 Autodesk. All rights reserved.



