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PA R T N E R S P OT L I G H T

Partner Spotlight: SantosHuman Inc. (SHI)
Steve Beck, President & CEO, discusses virtual human performance
simulation software, Santos® Pro, available through the Altair
Partner Alliance.

APA: What prompted the development of your software?
Steve: The research that has led to what is now commonly referred to as Santos® was originally funded by the United
States Army Tank-Automotive and Armaments Command (TACOM) in 2003. These initial funds were provided to advance
research in digital human modeling that could help reduce the time and cost to bring new systems to market. TACOM’s
assessment of the digital human modeling tools available at that time was that the capabilities were not sufficient for their
future requirements. TACOM’s goal was to “kick start” the development of virtual warfighter-in-the-loop system testing
technologies that could decrease the need for physical prototypes and thereby decrease the time and cost to bring new
systems into production.
TACOM program managers (PMs) provided the following motivation for the initiative. The next generation tank was expected
to take thirteen years from white paper to production. In those 13 years, it was expected that nine working physical prototypes
would be created. Each prototype was estimated to cost over one billion dollars and 90% of the cost would be committed the
minute they “cut metal”, in other words, as soon as they committed to building the prototype. TACOM PMs also relayed that
the primary reason for creating these prototypes is to ensure that warfighter-in-the-loop issues are identified and addressed
prior to production because failure to do so will cost lives. An excess of 50 million dollars (and counting) in external funding
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has been invested in Santos®-related research and development from the US Department of Defense and private industry
since 2003, and continues today. This has resulted in the development of client-driven Santos® capabilities which now encompass a broad scope of virtual human-centric product design and analysis requirements for both defense and private industry.

APA: What problem is Santos® Pro meant to solve?
The Santos® 1st principles approach to predicting human physical behavior and performance allows human-in-the-loop criteria
to be considered at the earliest stages of product development. This enables both our defense and private industry clients to
drive toward increased customer satisfaction and performance earlier in the development process, resulting in better designs
that can be brought into production sooner. In addition, Santos® technologies now include the world’s most accurate and highly
validated method of predicting exposure to risk of injury for manual material handling tasks. This is critical to our clients as it
has been estimated that work related injuries cost US companies between 50 and 70 billion dollars per year and it has been
noted by our defense clients that the greatest source of lost days to modern US warfighters is associated with equipment use.
Not only does the integration of Santos® technologies within design processes result in better designs that can be brought
to market sooner, our clients now have access to methods of predicting exposure to risk of injury that can significantly
affect the bottom line of nearly every industry.

APA: What are the benefits of using Santos® Pro for virtual human performance simulation?
Steve: Santos® products provide access to the only validated, next generation predictive models that can create the most biomechanically realistic and sophisticated human simulations available today. Santos® predictive models include a unique, validated, state of the art, 1st principles approach to predicting human physical behavior
and performance while also considering the types of things you and I struggle with every day including: task goals;
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strength limitations; balance requirements, variations in size, shape, and weight; environmental conditions; flexibility; gravity and any number of additional user-specifiable external forces; as well as obstacle, self and visual occlusion avoidance. Santos® technologies also provide the ability to analyze motion from any number of sources to obtain the joint angle histories for over 100 degrees of freedom in the body, determine the strength needed to produce
those motions at each of the joints, and then predict the effect producing those motions would have on the body.
Santos® Pro was designed from the start to take advantage of the many fields of expertise that can add significant value to a
predictive digital human model and includes an API and SDK along with an open architecture. These capabilities have not only
been used to implement support for a comprehensive and growing suite of objective analysis tools, they were most recently used to implement the world’s most accurate and extensively validated method of predicting exposure to risk of injury for
tasks involving manual arm strength. Coupled with the only existing 1st principles-based approach to predicting human physical behavior and performance, this provides a foundational platform for truly human-centric design and analysis processes.

APA: Are there any unique applications that Santos® Pro works for that your competition cannot?
Steve: The Santos® approach to predicting human physical behavior and performance without the need for preexisting
data provides a unique and highly adaptable Human Systems Integration tool that can be tightly integrated into human-centric design processes. The ability to predict physical human behavior and performance provides our digital human
characters with a level of autonomy that would not otherwise be possible and makes Santos® capabilities not only easier
to use, but easier to use correctly. This leads to better designs which can be brought to market sooner, while at the same
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time, identifying opportunities to reduce exposure to risk of injury, all of which significantly affects the bottom line of
nearly every industry.

APA: How much time does it take to learn and start using your software?
Steve: While the interface is relatively easy to use and the predictive nature of the approach provides our digital humans
with a fair amount of autonomy, Santos® Pro is a feature-rich human modeling and simulation environment. For those
unfamiliar with the use of our predictive digital human models, our 2 ½ day Introductory Santos® Pro course, taught by
experts from the Santos® Institute in a lecture, demonstration, hands-on workshop format, has proven to be a highly effective means of providing our clients with a working knowledge of the broad range of Santos® capabilities. But anyone
already familiar with interactive 3D environments (ProE, 3D Studio, Maya, Creo, or even 3D computer games, for example)
can become familiar with the basics within a very short period of time.

APA: What are the biggest challenges or problems that customers in your target market face and how do
you address their needs?
Steve: The ultimate goal for any for-profit company is to continually increase profits. For the companies in our target market, this is typically accomplished by capturing a greater share of a target market through increased customer satisfaction
and/or by reducing the cost to bring those products to market. Customer dissatisfaction for our clients is often due to a
failure to identify human-in-the-loop issues early enough in a product design cycle where it would have been most cost
effective to make those changes. Human-in-the-loop issues left undiscovered until after a product is already on the market can not only result in customer dissatisfaction and compromised performance, but can also result in discomfort, pain,
injury, and even death. With regards to manufacturing those products, unidentified human-in-the-loop issues can increase
exposure to risk of injury during assembly. In both of these cases, it is really expensive to get it wrong.
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So how do you get it right? The answer is, testing but this presents an interesting challenge with modern product design processes because every product that
is manufactured today is first designed within a computer environment. This
means that modern products have no physical form prior to production which
means you have two options for testing a virtual design. You can either create
physical prototypes of the virtual designs to bring them into the physical world,
or you can develop mathematical models and processes that can test virtual
designs virtually.
Creating physical prototypes of virtual designs would appear to be the obvious
solution but creating prototypes turns out to be incredibly expensive. The information we have from our clients indicates that the cost of creating physical
prototypes can easily be several orders of magnitude more than the products will
sell for once in production. There is even a rumor that the first iPhone cost $1.5M
to produce. But there is also a hidden cost when physical prototypes are relied
upon for testing. The extreme costs for creating physical prototypes lead to a reluctance to deploy physical prototypes until a product design has matured. This
causes testing to be seen as an obstacle in the path of confirming that a design
is good enough in its current state as opposed to an opportunity to maximize
customer satisfaction and/or performance through better designs.
In contrast, once virtual product testing methods are in place, the cost to deploy
them relative to creating physical prototypes is minimal. This encourages earlier
and more frequent use in any product development cycle where it is easier and
more cost effective to make changes. Santos® technologies provide a foundational platform for truly human-centric product design processes that enable our
clients to drive toward better customer experiences at the earliest stages of design. This leads to better designs which can be brought to market sooner, while
at the same time, identifying opportunities to reduce exposure to risk of injury.
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APA: Describe a typical workflow of Santos® Pro.
Steve: Once a plan of attack for a desired analysis is defined, and assuming that geometry for the product to be analyzed
exists, a Santos® Pro workflow may include: importing the product geometry into the Santos® environment; identifying the
human-in-the-loop boundary characteristics for which the product is being developed (gender, anthropometry, morphology, strength, flexibility, etc.); setting up the human performance measures and constraints for the predictive models that
will be used; running the predictive models; and then exporting the results for further analysis.
While this may sound complicated, what is described above can be accomplished quickly. Once the plan of attack is defined
and the predictive models are set up, there is a fair amount of autonomy for trade-off analysis which makes obtaining results straight forward and quick. In fact, a demonstration of the workflow described above was provided recently to one of
the World’s largest consumer electronics manufacturers. Upon their request and based upon their specifications for size and
strength for a target demographic, Santos® technologies were used to predict the optimum handle height of a wall-mounted oven door requiring 50 Newtons of force to open. The live demonstration, from start to finish, took less than 7 minutes.
Many of our clients also engage Santos® Solutions to gain access to world-class expertise in whatever disciplines are required by the analysis including engineering, ergonomics, design, robotics, optimization, human systems integration, etc.
SantosHuman Inc.’s extensive network of world-class resources ensures a rigor that meets the most demanding academic
research standards and also ensures that the findings and recommendations are clearly communicated.
The Santos® Institute has also been increasingly engaged in creating hands-on learning opportunities based on the analysis
conducted. In these cases, the approach to the analysis is used as a learning opportunity that assists our clients in the
development of their own in-house Santos® expertise.
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APA: What’s next for Santos® Pro... what
can we look forward to?
Steve: With regards to the Santos® technology
road map, our clients continue to be our most
effective resource and SantosHuman Inc. (SHI)
is continually looking for industry and academic
partners to investigate as-yet-to-be discovered
applications for our products. Along these lines,
the Santos® University Program has really taken
off and we are starting to see feedback from our
member Universities as they integrate Santos®
technologies within curriculum and research. This
feedback will be critical in defining, developing,
and refining Santos® capabilities that meet the
needs of future designers, engineers, ergonomists, and occupational health professionals. With regards to a near term
event horizon, you will see continued development of the world’s most sophisticated predictive hand grasping model while
we also continue adding to an extensive suite of capabilities for predicting exposure to risk of injury. (Reference the most
recent addition of the Santos® Arm Force Field (AFF) Plug-In.)
A bit further down the road we hope to be leveraging the existing (but tested only in proof-of-concept studies) Santos®
Inter-Process Communication (IPC) capabilities for full real-time integration with several high-fidelity external models as
we move towards a multi-scale approach to a truly human-centric virtual design environment. You can also expect to see
an automated approach to providing Santos®-compatible digital human characters from body scan data. This will provide
our clients with access to the most comprehensive library of human anthropometry and morphology “use cases” available
in any digital human model as opposed to the more typical 5th to 95th percentile approach which many have argued is
unrealistic and can be misleading.
Finally, with regards to an event horizon that is a bit beyond what we can see clearly, we look forward to the eventual
implementation of cognitive models that will be key to realizing our ultimate goal for Santos®, a fully automated digital
human model provided as virtual design partner for optimized human system integration.

For more information about Santos® Pro, visit the solution page.
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