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Executive summary

Covering a full quarter of trends, the Q3 report captures the biggest news and moves relevant to the
visualization industry. In the world of Al, intellectual property concerns around training sets were validated
by a recent court ruling, opening the door to further legal action with even bigger implications. On the Al
innovation front, an early mover in architectural Al visualization is previewing a solution to one the biggest
time sinks in the architectural design process, documentation. The annual SIGGRAPH event was held over
the summer and one of the more interesting trends found was the emerging field of scientific visualization,
using realistic renderings to explain complex scientific phenomena. Economic data and trends for Product
and E-commerce, as well as AEC, paint a conservative picture, with declining demand that many hope will
turn around with future cuts to interest rates. In the spirit of the Olympics, the project of note showcases a
sports venue from the recent winter games by a Chaos customer.
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Al Regulation

The recent court ruling in a copyright case against Al art generators marks a significant
development in the ongoing debate over Al and intellectual property rights. A federal
judge allowed key copyright infringement and trademark claims to proceed against
companies developing and using Al image generation tools.' This decision centers on the
use of Stable Diffusion, an Al model trained on billions of images scraped from the internet
without compensation or authorization from the original artists.'

The court found that Stable Diffusion may have been “built to a significant extent on
copyrighted works” and created with the intent to “facilitate” infringement. ' This ruling
could have far-reaching implications for any Al company that has incorporated the Stable
Diffusion model into its products. The judge also rejected arguments that the lawsuit must
identify specific works allegedly used in training, given the massive scale of the datasets
involved.'

With Al-powered tools becoming increasingly prevalent in creative workflows, this
legal development could impact the wider visualization industry. Depending upon the
ultimate outcome of the case, companies may need to reassess their approach to data
collection and model training. The ruling highlights the legitimacy of copyright concerns
in Al development and the benefit of more stringent compliance measures and licensing
agreements with artists and content creators. Additionally, it may spur innovation in
alternative training methods that don't rely on copyrighted materials or in the development
of systems for attribution and compensation to artists whose work is used in Al training
datasets.

Artificial Intelligence Visualization

The recent legal developments in Al-generated art highlight the growing tensions between
technological innovation and intellectual property rights, and one company, Invoke, is
adapting with a platform that provides bespoke image generation capabilities that also
has robust protections for user rights and intellectual property. Users retain full ownership
of their assets and models and the commercial use of allimages generated is prioritized.>?
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https://www.invoke.com/
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Invoke’s generative Al platform targets professional visual media creation and allows the
end user to customize parameters for image generation, enabling the outputs to conform
to the customers visual style, client tastes, and overall aesthetic. 23 Coupled with security
features like SOC-2 Type 1 compliance and vetting by major studios, the platform provides
advanced creation tools, allowing for precise image refinement and iteration both through
the default settings and user facing image generation manipulation. 2Key features include
a canvas for image generation, a workflow builder, and a queue manager. Invoke supports
custom model uploads, IP-appropriate asset generation, and collaborative workspaces. %3
The platform enables Al model training, including base model fine-tuning and specialized
model creation that can be done in “as little as 30 minutes using as few as a dozenimages”?
A video describing Invoke’'s model training process in depth can be watched here.

Invoke appears to be addressing the complaint that Al images don't necessarily reflect
the customer’s visual brand. With the support for backend customization by the customer,
the Invoke platform could, after the initial training and setup, prove to be a true 1-button
visualization solution. This default output customization capability, coupled with the ability
to custom define training sets, and well articulated data security and ownership, may
be an indicator for the new standards for how intellectual property is managed by Al-
powered creative platforms.

Evolvelab, first reported in our February 2023 industry trends report for releasing a BIM
integrated Al image generator called Veras. This plugin works directly with CAD platforms
as well as in a web version, allowing users to generate design ideas based on 3D model
geometry and text prompts, with recent updates enabling the ability to make specific edits
within an image. 4

The company is now developing Glyph Co-Pilot, an Al assistant for its drawing automation
tool, Glyph. 4This ChatGPT-powered feature aims to streamline the creation of drawings in
Revit, with plans to expand to other platforms like SketchUp, Archicad, and Rhino. 4 Glyph
Co-Pilot is currently in closed beta, and can perform various tasks, including automating
views, adding dimensions, annotations, sheet imports, and sheet packing. 4 These tasks
can be assembled into customized “bundles” that can be executed with a single click,
saving time in drawing creation for architects and designers. 4

Evolvelab CEO Bill Allen acknowledges the transformative impact of Al on the AEC industry,
noting its potential to disrupt existing markets and job roles. However, he emphasizes that
Al remains a tool that requires human direction and expertise. 4
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https://vimeo.com/944875802
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The company has evolved from consulting and services to focus more on software
development. Its product lineup now includes Veras, Glyph, Morphis for generative design,
Helix for file conversion, and Bento for Revit productivity. 4 The upcoming Glyph Co-Pilot
represents their latest venture into Al-powered solutions for the AEC industry and one of
the first that directly assists with the creation of the design documentation model.

D5 Render launched a LiveSync plugin for Vectorworks, enabling real-time rendering
capabilities for architects and designers. ® This integration allows near immediate
visualization of changes made in Vectorworks models within D5 Render and expands D5's
suite of integrations, which already includes SketchUp and Rhino. A video of an internal
evaluation of the Db live link performance in SketchUp can be found here.

The plugin offers, besides real-time updates, texture and lighting synchronization, viewport
and layer management, and leverages Al technology to improve rendering quality, with
Al-enhanced textures and Ultra HD textures. ®

AEC

The Future AEC Software Specification, an initiative led by a consortium of 28 AEC firms
including several CAB members, was first covered last year. The group continues to gather
support in both the software world and with large design firms, with a major update
released in AEC Magazine.

The 10 key features of the specification remain unchanged from their original forms,
focusing on a universal data framework, real-time design and evaluation capabilities, user-
friendly interfaces, efficient modeling, responsible design, support for modern construction
methods, Al integration, intelligent deliverables, and improved licensing models. &7

Originally conceived to facilitate better design and construction practices through an
ecosystem of interoperable tools, the specification is seeing increased engagement and
development over the past year. &7

Key Developments:

® Expanded Engagement: The consortium attracted interest from additional AEC
firms, leading to refinements and expansions of the original specification. This
broader involvement brings diverse perspectives and needs to the forefront.”’

® Alignment with Industry Standards: BuildingSmart confirmed that IFC5, an open
international standard, is in active development and aligning with the Future
AEC Software Specification. This alignment promises greater interoperability
and data exchange capabilities across the AEC sector. 78

® Software Developer and Investor Interest: The group engaged in discussions
with software developers and venture capitalists, exploring how the
specification relates to current tools and future development opportunities.
This dialogue is crucial for translating the specification into practical, market-
ready solutions.”
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® Industry Collaboration: Major software developers invited specification authors
to participate in advisory boards, seeking input on how to align their products
with the specification. This collaborative approach indicates a growing
recognition of the specification’s importance within the industry. ’

® AEC Software Marketplace: The specification, is being trialed as a framework for
assessing software offerings in an AEC software marketplace. This application
demonstrates the specification’s practical value in guiding software selection
and development.’

® Data Framework Development: Emphasizing the importance of an industry-
led approach, the consortium is actively exploring opportunities to structure
and advance the Data Framework, a key component of the specification. ’

® Global Outreach: The consortium continues to connect with like-minded
parties across the US, Europe, Asia, and Australig, seeking to broaden its impact
and ensure the specification addresses global AEC industry needs. ’

An update of the Future AEC Software Specification was recently presented at AEC
Magazine's NXTDEV 2024 Conference. That presentation is available to watch with a free
AEC Magazine account here.

As the AEC industry continues to evolve, the Future AEC Software Specification is playing
an increasingly important role in shaping the tools and processes that will drive innovation
and efficiency in design and construction. A main pillar and one of the ten tenets of the
Future AEC Software Specification is that the specification will “facilitate automation and
the ability to leverage Al at scale and responsibly as and when possible.” The consortium
states, “In the not-so-distant future, it is highly likely that through the introduction of
further automation, machine learning, and Al, the interaction with software (quantity
of time, users, engagement, or need for as many tools) will very likely be reduced.” ®7In
last quarter's Industry Trends Report, we explored Al workflows in the AEC industry and
specifically showcased how one such firm, KPF is beginning to deploy generative Al at
scale throughout their firm.

The growing engagement from various stakeholders and the alignment with industry
standards suggest that the specification is gaining momentum as a guiding force for the
future of AEC software development, including the perspective that Al will continue to be a
critical component of software and workflows in the future.

Economic Outlook

The architecture and construction industry saw a consistent decline in billings over the
past 18 months, a trend which continued through the summer of 2024."

There has been one other instance since the billings index was established in 1995 in which
architecture billings have undergone such a sustained decline. From February 2008 until
October 2010, there were 31 consecutive months of billing declines."
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In May, the ABI score fell to 42.4, the weakest reported billing score since the end of the
pandemic recession. ° The pipeline of new work also showed increasing softness, with
slower growth in project inquiries and a third consecutive month of decline in the value of
newly signed design contracts. °

The decline continued in June, although with an ABI score of 46.4, it was an improvement,
with slightly fewer firms reporting billing decreases than in May. '°Regionally, the American
Northeast region was the lone bright spot, with firms in that area seeing stable billings. 1°
Other regions, including the Midwest, South, and West, all continued to experience declines.

In July, the rate of decline moderated further, although still in the negative territory. " The
ABI score rose to 48.2, with over half of responding firms reporting decreased billings. "
Inquiries into new projects increased, albeit at a slow pace, and the rate of decline in newly
signed design contracts slowed.

Looking ahead, the emerging prospect of lower interest rates, coupled with the modest
uptick in project inquiries, suggests that some dormant projects may be revived in the
coming months. ?However, the overall construction outlook remains uncertain, as factors
like tight lending conditions, weak commercial property values, and the continued
slowdown in architecture firm billings continue to weigh on the industry.

Key ABI highlights for July include:
e Regional averages: Northeast (50.0); Midwest (47.6); South (46.3); West (46.0)

® Sector index breakdown: commercial/industrial (45.0); institutional (49.);
mixed practice (47.7); multifamily residential (45.4)

® Project inquiries index: 52.4

® Design contracts index: 46.5
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Media and Entertainment

SIGGRAPH 2024 was hosted in Denver, Colorado from July 28 - August 1, marking the
conference’s return to Colorado for the first time since its founding 51 years ago. The
premier conference on computer graphics and interactive techniques worldwide attracted
nearly 9,000 industry professionals from 76 countries. ¥ Although this marks a decrease in
attendance from last year (14,275 attendees from 78 countries), the quality and breadth of
the content presented and shown was not lacking.
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A highlight of the conference was a rare joint public appearance by NVIDIA CEO Jensen
Huang and Meta CEO Mark Zuckerberg. Their conversation explored open source Al, Al
assistants, and the introduction of Meta's Al Studio. ® This was one of several keynote
presentations by world-class visionaries discussing the impact of computer graphics and
interactive techniques.

The conference itself was dominated by discussions on Unreal Engine’'s expanding role
in production, the integration of Al in various aspects of content creation, and innovative
approaches to stylized animations and effects. Notably, there was a significant increase in
scientific visualization talks, reflecting the industry’s push towards more diverse applications
of graphics technology. While scientific visualization may not be as exciting or lucrative
as VFX work, it requires many, if not all, of the same skills, providing opportunities for VFX
professionals as the demand for traditional film and entertainment VFX work slows due to
factors like strikes and the shift to streaming.

Crafty Apes, a visual effects company and member of the Chaos M&E Customer Advisory
Board, presented their approach to integrating Al into VFX production at SIGGRAPH 2024.
The company emphasized embracing technological change and helping artists evolve by
exposing them to diverse tools and applications. They view Al as a means to eliminate low-
value work, while acknowledging the significant legal, intellectual property, and copyright
considerations in VFX. Crafty Apes currently uses Al primarily for rotoscoping and is testing
Stable Diffusion with control net for image generation and other potential applications,
recognizing its potential as a game-changer despite current limitations such as resolution
issues between frames. While they see Al as the future of VFX, they noted that video diffusion
technology is not yet fully developed for their needs, with the main limitation being lack of
control. The company prioritizes problem-solving skills in their artists and views Al as a tool
to enhance productivity and creativity in high-value tasks.

The conference featured over 250 research papers, various talks and courses, the
Computer Animation Festival's Electronic Theater, Production Sessions on films like “Dune:
Part Two” and “Kung Fu Panda 4, the 15th anniversary of Real-Time Live!, and a diverse
exhibition floor showcasing the latest in computer graphics products and services.

Notes on sessions attended can be found here. For those interested in accessing recorded
sessions from SIGGRAPH 2024, please contact monica.nelson@chaos.com. Most sessions

were recorded, and access can be provided to sessions of interest.
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Product E-Commerce

Economic Outlook

Major players in the home furnishings sector are reporting declining sales and profits.
This trend, highlighted by Wayfair CEO Niraj Shah, mirrors patterns seen during the 2008
financial crisis and is closely tied to the current housing market slowdown. 4™

Wayfair reported a $55 million decrease in US. net revenue and a 4.4% decline in gross
profit for the second quarter of 2024 compared to the previous year. “ Shah attributes
these challenges to cautious consumer spending and a decrease in housing marketing
activity. New and existing home sales dropped 20% and over 30% in the first five months
of 2024 compared to the same period in 202], respectively. “ This trend is not unique to
Wayfair; other major retailers in the sector are also struggling. RH (formerly Restoration
Hardware) reported a 1.7% net revenue loss, Williams-Sonoma saw a 5.4% year-over-year
net revenue fall, and Ethan Allen posted a 21.4% decrease in net sales. ™

The root causes of this industry-wide struggle are multifaceted. Rising mortgage rates,
which hit a 23-year high in October 2023, are one factor. '® This, coupled with inflation,
is impacting consumer spending on “big-ticket” home goods and large-scale home
improvement projects. Home Depot and Lowe’s both reported declines in sales for higher-
priced items and projects. ® The situation is further exacerbated by the contrast with the
pandemic-era boom in home furnishings sales, which peaked in January 2023.

Despite these challenges, there are signs of recovery. Some high-end retailers like Williams-
Sonoma and Arhaus are showing strong stock performance, despite their declines in
revenue. ® Industry experts suggest that a return of consumer confidence, higher travel
costs leading to more staycations, and the eventual need to replace items purchased
during the pandemic could help revive the market in the coming years. ® However, for
now, the home furnishings industry remains in a post-pandemic slump, closely tied to the
broader economic conditions and housing market dynamics.

Companies to Watch
Autodesk

Autodesk acquired key intellectual property and talent from Golaem, a provider of crowd
simulation software for Maya. "7 This acquisition marks a significant development in the
VFX and animation industry. Golaem’s technology, known for powering numerous high-
profile productions over the past 15 years including Marvel's Black Panther and Game of
Thrones, is expected to be integrated into Autodesk’s current product offerings. '® This move
aims to make advanced crowd simulation tools more accessible to a broader user base
within the industry. The acquisition also brings Golaem's expertise in procedural animation
and Al to Autodesk, potentially enhancing the company’s animation tools and workflows.
While immediate changes for existing Golaem users are minimal, the long-term impact
could see Autodesk offering more comprehensive and user-friendly solutions for crowd
simulation and character animation as part of a broader effort to assume a leadership
position in animation software. "
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At SIGGRAPH 2024, Autodesk unveiled new advances in generative Al and cloud-enabled
workflows, focusing on enhancing efficiency for teams and artists. The company introduced
Flow Generative Scheduling, an Al-powered tool integrated with Flow Production Tracking
that optimizes project planning and resource allocation. ® Autodesk also showcased new
Al capabilities in Maya and Flame, building on their recent acquisition of Wonder Dynamics.
Maya’'s new ML Deformer allows artists to work more efficiently with complex character
deformations, while Flame’'s ML Timewarp generates intermediate frames for improved
clip retiming i.e. changing the speed or duration of a clip which would require additional
images to be generated for the adjusted frame rate. '® These tools aim to streamline
creative workflows, allowing artists to focus more on ideation and less on repetitive tasks.
Additionally, Autodesk announced increased support for open standards in the latest
versions of Maya and 3ds Max including OpenUSD integrations and Hydra enhancements.®

Notes and images from Autodesk’s Al sessions at SIGGRAPH can be viewed here.

Trimble

This month Trimble reported its financial results for the second quarter of 2024, showing
strong performance in key areas. The company achieved record annualized recurring
revenue (ARR) of $2.11 billion, up 12% year-over-year and 14% on an organic basis. ® Despite a
12% year-over-year decrease in overall revenue to $870.8 million, Trimble saw a 1% increase
on an organic basis.

In the second quarter of 2024, Trimble’'s AECO (Architecture, Engineering, Construction, and
Operations) reporting segment generated revenue of $299.7 million, up from $264.1 million
in the same period of the previous year. ® The segment’s operating income also increased
to $79.1 million, compared to $62.4 million in the second quarter of 2023.'° As a percentage
of segment revenue, the AECO segment’'s operating income margin was 26.4% in the
second quarter of 2024, an improvement from 23.6% in the prior year's quarter. ™

Looking at the first two quarters of 2024, the AECO segment’s revenue grew to $638.8 million,
up from $552.2 million in the first half of 2023. ®* Segment operating income increased to
$205.8 million, representing 32.2% of segment revenue, compared to $157.8 million and
28.6% in the first two quarters of the prior year. ™

The company’'s gross margin reached a record level for the second quarter, reflecting
ongoing business transformation and a favorable mix shift. Based on these results, Trimble
raised its full-year guidance for revenue and earnings per share.

CEO Rob Painter highlighted the company’s strong execution and how Trimble’s increased
focus on simplification is delivering technology solutions that enhance customer
productivity. ® For the full year 2024, Trimble expects revenue between $3.59 billion and
$3.67 billion, with non-GAAP earnings per share of $2.67 to $2.81.°
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NVIDIA

NVIDIA financial results for the first quarter of fiscal 2025, ending April 28, 2024, show strong
performance across its business segments. 2 The company achieved record quarterly
revenue of $26.0 billion, up 18% sequentially and 262% year-over-year. This was driven by
a record $22.6 billion in Data Center revenue, which grew 23% quarter-over-quarter and
427% year-over-year. 2

Founder and CEO Jensen Huang highlighted the increasing demand for NVIDIA's
accelerated computing and generative Al solutions, which are powering the “next industrial
revolution.” 2 The company is well-poised for continued growth, with the Blackwell platform,
Spectrum-X, and NVIDIA NIM software offerings expanding its reach across cloud, on-
premises, and edge computing. ?

At SIGGRAPH 2024, NVIDIA founder and CEO Jensen Huang discussed the transformative
impact of the generative Al revolution, which has deep roots in visual computing. Huang
predicted that “Everybody will have an Al assistant” and “every single company, every
single job within the company, will have Al assistance.” 2 While generative Al promises
to amplify human productivity and creativity, Huang emphasized that the accelerated
computing technology powering it can also lead to significant gains in energy efficiency. 2

To support this vision, NVIDIA introduced a suite of NIM microservices tailored for diverse
workflows, including OpenUSD, 3D modeling, physics, materials, robotics, industrial digital
twins, and physical Al. 2 The company has also revealed new OpenUSD NIM microservices
and reference workflows designed for generative physical Al applications, such as a
program for accelerating humanoid robotics development. 2" Additionally, NVIDIA has
partnered with companies like Shutterstock and Getty Images to integrate its Edify
technology and enable more advanced generative 3D capabilities. ?

Furthermore, NVIDIA's collaboration with the world's largest advertising agency, WPP,
showcases the practical applications of Omniverse-driven generative Al. # The Coca-Cola
Company, as an early adopter of NVIDIA's NIM microservices for OpenUsD, is leveraging
these tools to personalize and customize imagery across its global markets. 2 WPP
produced a short behind the scenes video showcasing how they are using NVIDIA NIM

microservices and generative Al. 2

Screenshot of digital twin tool Prod X — a custom production studio experience created specifically for the

beverage maker to use globally.
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Canva

Canva, the popular online design platform, has made strategic moves that demonstrate
its growing ambitions in the Al-powered design space. The acquisition of Leonardo.Ai, an
Australian Al content production platform, and Canva's partnership with Getty Images
highlight the company’s focus on enhancing capabilities. 2

The Leonardo.Ai acquisition brings high-quality Al image generation models to Canva's
platform, significantly boosting its existing Al tools like Magic Studio. # This signals Canva'’s
intent to accelerate the development of new Al-driven features and provide users with
more advanced design capabilities.

The Getty Images partnership integrates the vast library of high-quality stock photos
directly into the Canva platform, giving users access to over 350 million premium images
for their design projects. 2 This could help Canva cater to a broader audience, including
professional designers and businesses seeking premium visuals.

These strategic moves position Canva as a significant player in the design industry and
a potential challenger to Adobe’'s dominance. While Adobe remains the industry leader,
Canva’'s focus on accessibility, ease of use, and Al-powered design could provide users
with a compelling alternative. 22

Notable Designer Project

As the 2024 Summer Olympics conclude, this
quarter we turn our attention to a notable structure
from the most recent Winter Games held in Beijing,
China. The National Speed Skating Oval, known
as the “Ice Ribbon,” was the only permanent new
venue built for the 2022 Beijing Winter Olympics.2®
Designed by Chaos customer Populous, this
structure combines Chinese cultural elements
with modern design, joining Beijing’s Olympic Park
alongside the “Bird’'s Nest” and “Water Cube” from
2008. 2524

The design, led by Tiric Chang of Populous Ching,
incorporates elements from Beijing’s winter
traditions and Buddhist art. 2* 2 The facade
consists of 22 light bands encircling the oval,
representing the ice surface and speed skaters’
movements. % 24 This exterior design serves both
aesthetic and functional purposes, meeting
Olympic requirements and contributing to the
venue's atmosphere. 224
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The National Speed Skating Oval also incorporates sustainability features. It uses carbon
dioxide transcritical direct cooling technology for ice-making, which reduces carbon
emissions and maintains consistent ice temperatures. 2* The venue, which seated 12,000
spectators during the Olympics, is designed to become a community sport and training
facility after the Games, aiming to support long-term athletic development in China. *
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