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- Background in Al VC and PE

Arjo Mozumder - AlA Design Technology Committee

Co-Founder / CEO -
Hedral

- 1st at NGA Expedition Hackathon 2017

- Texas > California > New York (in order of
stage of life, not preference)
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THE INTRO
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A great building must begin with the unmeasurable,
must go through measurable means when it is being designea,
and in the end must be unmeasurable.

Louis Kahn

| | i ufwm,
e ebt il A B i

1 Rl e

ienl | —- ‘ A 0 | A
il

same.org/event/europe-tri-services/ 3 @SAMENational N @SAME_National 8 “Society of American Military Engineers” ::13 hedl‘Cll



INTRO

With labor and housing shortages, whiplash from interest rates, and supply chain
issues, the carrying costs of construction have never been higher.

Bottlenecking this industry is design: a slow and painfully outdated process
- responsible for shaping all aspects of the world’s largest asset class.

FST@MPANY

Bank of America housing analysts say that “underbuilding” of U.S.
homes over the past decade has not only “absorbed the 2 to 3 million
home glut fmm‘ prerﬁnz?nfia%!crisis overbuilding” but has also e New York Eimes
created a “deficit of 4 million” U.S. homes.

SQUARE FEET
@) Archinect For the Want of an Insulation Screw

Hammered by supply chain woes and fluctuations in demand,
&6 We aren't even competing against other architecture

firms; we are competing against the fact that more

and more people don’t want to be an architect.
peo & ABC News

Construction Workforce Shortage Tops Half a Million in 2023,
Says ABC

WASHINGTON, Feb. 9T
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builders have learned to become more adept managing challenges.

Construction Cost Index

80% \ncreas

2013

2023
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Al - TABLE SETTING

Al is not a new thing - its history is filled with breakthroughs and ‘winters’

[ XX} 00

Al HAS A LONG HISTORY OF BEING “THE NEXT BIG THING"...
Peak of Inflated Expectations

= 1950s-1960s: First Al boom - the
age of reasoning, prototype Al

Popularity developed

= 1970s: Al winter |

* 1980s-1990s: Second Al boom: the
age of Knowledge representation
(appearance of expert systems
capable of reproducing human
decision-making)

* 1990s: Al winter ||

-

————

Plateau of Productivity

-
..
-~

Slope of Enlightenment

1
|
1
:‘:::’d i *  1997: Deep Blue beats Gary Technology trigger Trough of Disillusionment TIME
i
: i1 Alwinter il kasparoy
i 5 3 = 2006: University of Toronto
Birth | Al whinter || \ develops Deep Learning Source (Original Graph): Gartner Research, ia. By ykemp at English Wikipedia, CC BY-SA 3.0,
/ ! H | < https://commons wikimedia org/w/index php?curid=10547051
! i i ! = 2011: |BM’'s Watson won Jeopardy
i E i 3 * 2016: Go software based on Deep
Learning beats world's champions
1950 1956 1974 1980 1987 1993 Time Initial Secondary Tertiary — . Repaet

Wave Wave Wave Waves

same.org/event/europe-tri-services/ 3 @SAMENational N @SAME_National  E “Society of American Military Engineers” :Z::Z: hedl‘Cll



Al - WHERE STARTUPS ATTACK

Al Network Warshouse Robotic Autonomous 3 Supply Chain | Natural resource Ear_'k-uﬂ.'::u Gustomer
N Hodmia seciirl N Risk Analysis s P Alitarnation
Applications Security i automation surgary Vehicles : Optimization optimization (Cognitive IRPN support
Compound Fraud Detection Product Recarmendation Risk Analytics
Services ’
Discrete
Services Speaker | SPEEENID | a0 spesch mm 5;";}@‘ P;’:”W:IJL"' Farm Recogrition | Video Indexing | Ink Recognition m.:?;f—:mn
Auto ML AUTO ML platforms
Platforms ithey let you focus on the business problem and they manage all the underlying modals, tuning, hypenparameter combinations,
modal mgrmt and infrastructurs that's required for dev, test, and production. Examples: Google AutoML)
Manual ML ML Platforms | pata processing Tools Al infrastructure | Pre-built software | Mode! Optimization /
fB.0 AWS Sagemaksr, AN Model Diagnostics Rationalization
Platforms Rl {eg. Data labeiling services) provisioning stacks fo.9. AWS Sagemaker NEO)
ML - Horovod
MXMNet TensorFlow Chainer Gluon Tarch
Frameworks Py {and many others)
Data . :
Structured Data Unstructured Data Semi-structured data Time series data
Types Copright 220 Ty Argrignan. Versin 2
Big Data Processing | Data Orchestration & Analytics & q NoSQL/Mon-relational
Data Data Warehouse (o Mag e ETL (& ELTY) e e Relational Databases datat
Compute r Serverless
Virtualization Virtual Machines Containers (g AWS Lambdla, Microsoft Functions)
Compute Inference + Training Accelerators GPUs CPUs
Hardware {e.g. AWS infarentia, Google TPL, etc.) (NVIDIA, ARM, efc.) Many)

Most common investing focus

Market share of some segments eaten by
large companies ex. Google AutoML,
AWS, Microsoft, etc. or open-source

The promising early-stage areas were, in
time, covered under a separate
Enterprise strategy

Startup leaders including Graphcore,
Cerebras etc. — generally being
dominated by Nvidia, Intel

(1)
7Y
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Al - HISTORY

DoD users and backers have been instrumental throughout history in key milestones

1940 1957 1976 2004 2017
(] (] (] (] (]
“Bombe” Mark 1 Perceptron Harpy DARPA Grand Challenge Project Maven
Bletchley Park / Turing Cornell / Rosenblatt CcMU CMU Palantir/Google

L
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INTRO - JAYDEEP

»# AUTODESK & Trimble.

EUROPE
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Industry-Government
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- Background in AEC software and automation

Jaydeep Dave - MSinCS, BE in MechE

Co-Founder / CTO -
Hedral

- Can take off and land a Cessna 172

- Training for 10k next month
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INTRO

What were the big productivity gains in AEC historically:
1980s 1990s 2000s 2020s

Data Exchange

| |
| |
| |
. . Parametric | Generative |
Digital Drafting . .
Design I Design l
1

BIM Process Shifts the Design Curve* = o [t ] I
o Cost impact of design changes GO R REHRE _‘g ::2 8::22 88:3525559 3 I

e'rmd‘manajdﬁig" process ER0AAILAD slaE o 0w $00 30
o BIM design process % ¢ I

Effort/Effect
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*Conceptual T = O

Project Timeline
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WHERE WE ARE > MAJOR Al BREAKTHROUGHS

Today: a breakthrough that will likely affect the industry more profoundly than any of those

milestones
Dl
? / . b 4
// ? - -
Artificial Intelligence vs. Traditional Machine / et
- . / -
Learning, Generative Al Phase 1 phase2 -~ Phase3
Initial Buzz ,Chfuenges Tangible Benefits

Characteristic Traditional ML Generative Al

Develop computer Generate new data

systems that can perform | Make predictions or | samples that resemblea | Expectations
! i . decisions based on m R - |

' tasks that typically require R given set of training

: . given data. data

human intelligence.

Purpose

Slope of
Enlightenment

tectl:c\ci)gjtlessuaﬁivsi::’t:z]ies ' Models learn from datato ~ Models produce new data
: . L o make predictions or | that weren't part of the | Time
Data Interaction &‘::ﬁgzgctg::g:;guﬁgg - decisions on new unseen  original dataset but share

o data. | similar characteristics.
range of applications. :

A 4

.
>
>
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MODALITIES

The productizeable applications of Al to date have a few things in common...

Text Image Code Voice
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3D DATA

The largest 3D object database is limited and inaccurate

Objaverse-XL

A Universe of 10M+ 3D Objects
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MODEL BENCHMARKS

eee
TEXT
Gemini Ultra GPT-4
Capability Benchmark Description AP1 numbers calculated
Figher is better ‘where reported numbers
were missing
General MMLU Popreesrittion of cpsstions In ST 90.0% 86.4%
subjects (incl STEM, humanities, :
and others) CoT@3z* 5-shot*
(repocted)
Reasoning Big-Bench Hard  Diverse setof chalisnging tasks 83.6% 83.1%
requiring mult-stap reasoning
3-shot 3-shot
(API)
DROP Reading camprehension 824 80.9
(e Varable shots 3-shot
(reported)
Hell g 87.8% 95.3%
for everydey tasa 10-shot” 10-shot*
{reported)
Math GSMBK Basic rthmatic manipulationa 94.4% 92.0%
{incl. Grade Schoal math problems)
majl@32 5-shot CaT
(reported)
MATH Challenging meth probiems 53.2% 52.9%
(inci. aigebra, geametry,
pre-calculus, and others) o 4-shot
(AP1)
Code HumanEval Python code generation 74.4% 67.0%
O-shot (IT)* O-shot*
(reported)
Pythan code generation. New held 74.9% 73.9%
‘out dataset HumanEval-fike, not N N
leaked on the web O-shot fmﬂ;u
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MULTIMODAL

Capabity

Video

Audio

MMMU

VOAV2

TextVOA

DocVQA

Infographic VOA

MathVista

VATEX

Perception Test
QA

CoVoST 2

(21 languages)

FLEURS
(62 languages)

Description
Hogher 1¢ bottar sniess ciberase noted

Muts-discipine colege-level
romsoring probiem

Hatural image understand g

OCR on natural images

Cocument undersiarcing

Infographe underctanding

Mathermaticsl reasor g
in visusl contests

Englich vidoo coptioning
(c0En

Video question anawering

Automatic speech translation
(BLEU score)

Automane soech meognten
(bamed on word arrcr rate, lower
is batser)

Gemini

59.4%
O-shot pasedt
Gemini Uitra (pives only")

77.8%

O-shot
Gemini Uitra (oin oniy”)

82.3%

O-shot
Gemia) Uttra (pinsd only®)

90.9%

O-shot
Gemini Uitra (e only*)

80.3%

O-shot
Gomiai Uitra (oivel only*)

53.0%

0-shot
Gemin Ultrn (pixed aniy*)

62.7
ashat
Gamini Ultra

54.7%

0-shor
Gemini Uitra

40
Gemin Pro

7.6%
Gemiai Pro

GPT-4av

Previous SOTA
Iistoct when cagabrity i+
ot supported in GRT-4V

56.8%

0-shot passd!
ceT-av

77.2%

GPT-av

78.0%

O-shot
orT-av

88.4%
O-shot
GPT-4V (pinel only)

75.1%

O-shot
GPT-4V (pixel only)

49.9%

O-shot
GPT-av

56.0

a-shot
Ooephind Flamingo

46.3%

SeViLA

291
Wivsper v2

17.6%
Whisper va
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PROGRESS IN Al & AEC

| w ]iw\m\\””\‘ HH\HH
T -

Real Estate Staging

Conceptual Design

iy

1l

Field Reports

» Construction Monitoring
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FUTURE

The roadmap for Generative Al in AEC - it's only a matter of time:

» »

Multimodal Open Source &

Open Weights Accuracy
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WORK WITH US

Have proven tech and kicked off commercial new-build
contracts across a handful of states in the US

%% hedral

Have raised $ and rapidly expanding team to accelerate

AFWERX SBIR Phase | completed, actively seeking Phase |l

and llls, OTAs or other vehicles for partnership w&!}: 3_,37f

‘*55 il

To Defense Users - To Industry Partners - % . ..",.

s :
. . ..r.

Direct Contracting AE and Design-Build Eli:_“ "s 4

(we are an SDB) Teaming s

R&D Partnerships - Dual-Use Commercial

SBIRs/STTRs/Grants Partnerships SCAN ME

> Product feedback / L Join Us

roadmapping
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