
modeFRONTIER helps the astronaut-like researchers develop system 
models for sustainable living on Mars, in particular in terms of waste 
reduction and sustainable lifestyle. 

HI-SEAS. NASA-funded Mars simulation habitat 
on Mauna Loa volcano, Hawaii  

academy.esteco.com

academy@esteco.com
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Hawaii Space Exploration Analog and Simulation (HI-
SEAS) is a NASA-funded research project aimed to help 
determine the individual and team requirements for long-

term space exploration missions, including travel to Mars. 
HI-SEAS V is an 8-month Mars analog isolation mission 
that begun on January 19th, 2017.  Two 8-month 
missions are scheduled starting in January 2017 and 
2018. During the HI-SEAS Mission V, six researchers 
are studying human behavior on Mars by entering in a 
geodesic dome in the isolated environment of Mauna Loa 
volcano on the Hawaii Big Island, including 20-minutes 
delayed communication and partial self-sufficiency. 
The purpose of Campaign 3 is to directly address the 
IRP Team Risk: “Risk of Performance Decrements Due to 
Inadequate Cooperation, Coordination, Communication, 
and Psychosocial Adaptation within a Team”.

Unlock the potential of your engineering projects whether you 
are learning or teaching. Choose from the three membership plans 
available: Student, Researcher or Professor.

modeFRONTIER is an easy to 
learn tool with a lot of built-in 
capacity, modular flexibility 
and a possibility to tailor it to 
specific needs”. 



ANSLEY BARNARD

Ansley Barnard, and engineer from Reno, NV, is the Engineering 
Officer for Mission V. She is in charge of monitoring their life support 
systems and fixing things that break down. 
She is passionate about performance vehicles by land, air and space. 
Professionally, she enjoys solving multi-disciplinary problems in the 
aerospace and automotive industries. She has worked with NASA 
and Boeing on advanced composite structures. She also designed 
aerodynamic bodywork for cars racing in the 100th Indy 500. Prior to 
joining HI-SEAS, Ansley worked in engineering optimization at Ford 
Motor Company seeking to reduce weight, cost and engineering time.
Ansley hopes to serve as a US Astronaut in the future. She earned a BS 
in Aeronautics and Astronautics from the University of Washington.

hi-seas.org
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About ESTECO

ESTECO is an independent technology provider that 
delivers first-class software solutions aimed at perfecting 
the simulation-driven design process. With more than 15 
years’ experience, the company specializes in customer-
focused solutions for numerical optimization, CAE 
integration, process automation and simulation data 
management, and supports over 250 international 
organizations in designing better, more efficient products 
across a wide spectrum of industrial sectors.

ESTECO Academy

ESTECO Academy is an innovative community of 
practice built around Design Optimization and the 
modeFRONTIER multidisciplinary optimization platform. 
With a rich collection of media and training material and a 
complementary calendar of events, it supports students 
and researchers who wish to learn about optimization in 
engineering.

Ansley Barnard is the Engineering Officer for 
Mission V. She is in charge of monitoring their life 
support systems and fixing things that break down. 
“On a space mission, the astronaut crew is very 
limited on what they can bring with them. Launch 
mass (fully fueled) is highly valuable, so every item 
you send on a rocket needs to be weight and size 
efficient, including food, water, research materials, 
and personal effects. When you are traveling far 
away, like a manned mission to Mars, you need 
more supplies and you have to burn more fuel to get 
everything there -- this makes resource optimization 
even more challenging”. 
“Parametric modeling and optimization 
software tools like modeFRONTIER provide us 
with faster and more robust ways to optimize.  
It is possible to find trends that your human 
eyes might have missed, which can yield better 
solutions in less time.    modeFRONTIER is an 
easy to learn tool with a lot of built-in capability 
and modular flexibility.  It is possible to tailor the 
software to specific needs, and the modeFRONTIER 
support people have always been helpful when I feel 
stuck”.

Moreover, our resources are limited and we have to 
use them wisely.  If we run out of something before we 
are resupplied, we have to find a way to make do. 
Sustainable living is important to me on a personal level 
and is a big motivator for me to use an optimization 
approach in my engineering work.
While in the habitat, I am hoping to learn more skills 
about efficient living, like using less water and power 
by making active choices in how I cook, shower or do 
laundry.  These are real skills I can bring home with me.  
Just like in space, each of us can balance what we use 
with what resources are available if we have a curious 
and observant eye. 
Tools like modeFRONTIER can help us model 
systems, but changes are carried out through our 
actions. By building parametric models of our life 
support system, I hope to balance our resource needs 
and find ways for the crew to have energy and water 
available for all our research and personal uses.  My 
goal is to make a tangible difference in how my crew 
mates live day-to-day in our mission and provide future 
HI-SEAS crews with updated engineering information 
on the habitat life support systems.

Learn more about the ESTECO Academy Membership including modeFRONTIER license and access to the 
online learning portal an onsite training.


