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NASA Challenge: Improved Barrier Layers … Keeping F ood Fresh in Space 
Theoretical 

NASA JSC Challenge Owner 
 

�
Award: $15,000 
Posted: December 18, 2009 
Deadline: February 28, 2010 
Awarded: May 7, 2010 
Winning Solver: Yury Bodrov - St. Petersburg Russia  

 

Challenge Description 
NASA requires safe, nutritious, acceptable, and varied shelf-stable foods with a shelf life of 3 - 5 years to 
support the crew during future exploration missions to the Moon or Mars. Concurrently, the food system must 
efficiently balance appropriate vehicle resources such as mass, volume, water, air, waste, power, and crew 
time. New food packaging technologies are needed that have adequate oxygen and water barrier properties 
to maintain the foods' quality over a 3 - 5 year shelf life. Currently the packaging used for freeze-dried foods 
and natural form foods does not have adequate oxygen and moisture barrier properties to allow for this 
extended shelf life.  

Project Criteria 
As we go deeper into space and spend more time on the International Space Station (ISS), missions become 
longer, requiring food to be stored for longer periods of time with greater restrictions on size, weight and 
waste disposal. The new packaging must have improved barrier properties, remain lightweight and be 
compatible to sterilization processes and proper disposal.  This requires only a written proposal and the 
proposal should include the following: 

1. Detailed description of a packaging system that could meet the above technical requirements.  
2. Rationale as to why the Solver believes that the proposed packaging system will work. This rationale 

should address each of the Technical Requirements described in the Detailed Description and should be 
supported with any relevant examples. This rationale will be very important in the evaluation of solutions.  

3. Data should be provided as evidence that the materials could meet the barrier properties described. 
Previously published data is acceptable and a list of suppliers where materials can be obtained. 

174 Project Rooms from 33 Countries  

• Australia, Austria, Brazil, Bosnia, Canada, Chile, China, Columbia, Finland, France, Germany, 
Hungary, Iceland, India, Indonesia, Israel, Italy, Japan, Korea South, Latvia, Mexico, Netherlands, 
New Zealand, Norway, Romania, Russia, Spain, Turkey, Ukraine, United Kingdom, United States, 
Uruguay, Yugoslavia 

22 Solution Submissions from 10 Countries 
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NASA Challenge: Mechanism for a Compact Aerobic and  Resistive Exercise 
Device 

Theoretical 
NASA JSC Challenge Owner 

�
�
Award: $20,000 
Posted: December 18, 2009 
Deadline: February 28, 2010 
Awarded: May 14, 2010 
Winning Solver: Alex Altshuler - Foxboro, MA 
 
�

 
Challenge Description 
Returning ISS (International Space Station) crewmembers exhibit losses in bone density, cardiovascular 
capacity, and muscle strength despite the prescribed exercise prescriptions to target these losses. The ability 
to provide effective hardware for exercise countermeasures use will be valuable in supporting safe and 
successful space exploration. NASA seeks compact multi-function (aerobic and resistive) exercise devices 
for the Constellation vehicles, in a small footprint and with minimal impact to the vehicle resources (unlike 
current ISS exercise devices). Constellation mission scenarios will require crewmembers to transit in 
microgravity and live and work in partial gravity for extended periods of time, initially with missions of 
approximately 14 days to missions on the order of months (and years with respect to Mars). 
 
The Challenge is to come up with an engineering mechanism that can provide the appropriate resistive and 
aerobic exercises in space under low or zero gravity conditions. We want to emphasize that you do not need 
to design the whole apparatus but just the mechanism. We can always put a strap or a bar or pedals on it, 
but we need new ideas for the mechanism itself.  
 

Project Criteria 
NASA is looking for a novel mechanism for a compact, effective aerobic and resistive exercise device. They 
are not looking for you to design the complete device, but just the engineering mechanism that could deliver 
the proper resistive and aerobic exercises in space under very limited or zero gravity. There are very specific 
size and space requirements. 
 
The proposal, which is subject to verification by the Seeker, should include the following:  

1. Detailed description of a resistive mechanism that could meet the above technical requirements.  
2. Rationale as to why the Solver believes that the proposed mechanism will work. This rationale should 

address each of the Technical Requirements described in the Detailed Description and should be 
supported with any relevant examples or data. This rationale will be very important in the evaluation of 
solutions.  

3. Drawings of the mechanism (no hand drawings please). 

564 Project Rooms from 52 Countries   
• Argentina, Australia, Austria, Bosnia, Botswana, Brazil, Bulgaria, Canada, Chile, China, Colombia, 

Denmark, Ecuador, Egypt, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, India, 
Indonesia, Israel, Italy, Japan, Kazakhstan, Korea South, Kuwait, Latvia, Mexico, Netherlands, New 
Zealand, Norway, Peru, Poland, Portugal, Puerto Rico, Romania, Russia, Singapore, South Africa, 
Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom, United States, Uruguay, Venezuela, 
Yugoslavia 

95 Solution Submissions from 24 Countries  
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NASA Challenge: Data-Driven Forecasting of Solar Ev ents 
Reduction to Practice  

NASA JSC Challenge Owner 
�
�
Award: $30,000 
Posted: December 22, 2009 
Deadline: March 22, 2010 
Awarded: May 13, 2010 
Winning Solver: Bruce Cragin - Lempster, NH 
 
�

 
Challenge Description 
The Challenge is posed in such a way as to broaden the base of potential Solvers to include anyone who has 
a mathematical and data-analysis background. Technical people from the field of physics are also 
encouraged to participate but the Seeker believes that some of the most intriguing insights may be gleaned 
from someone entirely new to the field. 

The Seeker is extremely interested in seeing whether techniques such as ensemble forecasting (similar to 
what is used in field of meteorology), multivariate statistics and Bayesian time-series analyses may be able to 
provide some progress towards a solution.  

The Seeker's problem lies in the fact that exposure to ionizing radiation presents one of the most significant 
risks to future exploration of the Solar system. It is difficult to study the radiation and the processes that 
generate it because a) the space field cannot truly be replicated on the ground for study; and b) measures 
commonly used in industry to manage occupational radiation exposure have little or no utility for spaceflight.  

Project Criteria 
Successful submissions will include the following components:  

1. A detailed document carefully outlining the approach taken by the Solvers.  
2. An example application of the approach applied to some real historical data.  
3. Confidence limits of predictions for 5-10 historical SPEs. 

579 Project Rooms from 53 Countries  
• Afghanistan, Argentina, Aruba, Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Chile, China, 

Colombia, Costa Rica, Denmark, Ecuador, Egypt, Finland, France, Germany, Hong Kong, Hungary, 
India, Indonesia, Ireland, Israel, Italy, Japan, Jordan, Korea, Latvia, Mexico, Morocco, Netherlands, 
New Zealand, Pakistan, Philippines, Poland, Romania, Russia, Saudi Arabia, Seychelles, 
Singapore, Slovenia, South Africa, Spain, Sweden, Switzerland, Ukraine, United Kingdom, United 
States, Uruguay, Venezuela 
 

11 Solution Submissions from 5 Countries  
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NASA Challenge: Coordination of Sensor Swarms for E xtraterrestrial 
Research 
Theoretical  

NASA LRC Challenge Owner 
�
�
Award: $20,000 
Posted: February 27, 2010 
Deadline: April 26, 2010 
Awarded: June 4, 2010 
Winning Solvers: Simone Sergi - Modena, Italy 
                               Fabrizio Invernizzi - Lagnasco, Italy 
                               Tad Hogg - Mountain View, CA 
 
�

Challenge Description 
Within this theoretical Challenge a winning solution should provide an algorithm or protocol that describes 
how simple sensors (A) communicate information, amongst themselves and to a central data collector (B) 
make decisions about what to measure ’on the fly’ or where to go if locomotion is possible. Swarming should 
result in emergent behavior creating "intelligence" and have distributed coordination so that there are no 
single (or a few) points of failure.  
 
The Seeker is looking for designs of the optimal way of addressing the entire lifecycle of the sensor swarm. 
This theoretical Challenge asks Solvers to document ideas on the optimal way of deploying a swarm. 
Importantly, the swarming experiment should be able to succeed (collect data and likely maintain a fully 
connected communication network) with something on the order of a 20% survival rate of individual sensors. 
There should be no single point of failure (mother ship). Should any node fail, while collecting the data of its 
neighbors or coordinating its locomotion, then the network should elegantly replace or be able to compensate 
for the failed node and experience no or minimal data/coordination loss. 

Project Criteria 
Complete solutions will contain detailed and clearly documented ideas that address the questions listed 
above. Likewise, computer programs, equations or other simulations that demonstrate the effectiveness and 
flexibility of any algorithm would be a valuable addition to most solutions. 

423 Project Rooms from 49 Countries  
• Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Chile, China, Colombia, Ecuador, Egypt, 

Finland, France, Germany, Greece, Hungary, India, Iraq, Ireland, Israel, Italy, Jordan, Korea South, 
Kuwait, Latvia, Lebanon, Malaysia, Mexico, Netherlands, New Zealand, Nigeria, Norway, Pakistan, 
Peru, Philippines, Poland, Portugal, Romania, Russia, Singapore, South Africa, Spain, Sweden, 
Switzerland, Turkey, Ukraine, United Kingdom, United States, Yugoslavia 
 

37 Solution Submissions from 11 Countries 
• Australia, Finland, France, India, Italy, Pakistan, Philippines, Switzerland, Ukraine, United Kingdom, 

United States  
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NASA Challenge: Simple Microgravity Laundry System 
Theoretical  

NASA JSC Challenge Owner 
�
Award: $25,000 
Posted: May 27, 2010 
Deadline: July 27, 2010 
Awarded: September 21, 2010 
Winning Solvers: Alex Altshuler - Foxboro, MA 

 
 
 
Challenge Description 
This Challenge is seeking a new approach to laundry. For this Challenge, laundry refers to washing, with 
liquid phase cleaning agent (not necessarily water), to remove soil and odor from clothing, as well as drying 
to remove any residual fluid from the clothing. Although laundry systems have been previously studied, the 
proposed designs have been overly complex and inadequately addressed operation in microgravity. 

Project Criteria 
The Solver’s proposal will be evaluated by NASA based solely on the objective factual information provided 
and not on unsupported speculation (i.e. ’marketing language’). NASA will evaluate based on the limited 
cleaning/refreshing of clothing, the soundness of the technical approach to laundry, and how well the Solver’s 
solution has addressed integration of the laundry system to spacecraft resource requirements. It is important 
that the Solver provide the requested mass, volume, power, water, and other resources required. NASA uses 
these resources to develop an equivalent system mass for each Solver’s solution. This enables widely 
differing solutions to be compared. The Solver should focus on the laundry system mechanisms, clothing 
refreshing/cleaning level, and required calculations. 

This requires only a written proposal but proof of concept of mechanisms or technologies is advantageous.   
The proposal should include detail description of a laundry system describing general cleaning philosophy, 
physical description, operation, maintenance considerations, and advantages over other technologies.  

a. Report should include detailed rationale addressing each of key spacecraft requirements and general 
requirements.  

b. Report should include overall laundry system layout and sectional details of key components in high 
quality sketches or CAD drawings.  

c. Report should include assumptions and calculations [including, if possible, watts per kg of clothing 
processed, crew time per kg of clothing, water per kg of clothing, mass of solvent/surfactant per kg of 
clothing, estimated vibration produced] required to rationalize performance expectations.  

d. Report should include the mass of the equipment and consumables to clean the laundry. As an option 
the a list of laundry system components (and their estimated mass) that might need to be replaced over 
a 10 year life span would be beneficial to the Seeker. 
 

598 Project Rooms from 50 Countries  
• Argentina, Armenia, Australia, Belarus, Belgium, Brazil, Bulgaria, Canada, China, Colombia, 

Denmark, Egypt, Ethiopia, France, Germany, Greece, Guatemala. Hungary, India, Indonesia, 
Ireland, Israel, Italy, Jordan, Korea South, Latvia, Mexico, Netherlands, New Zealand, Norway, 
Panama, Philippines, Poland, Portugal, Romania, Russia, Singapore, Slovakia, South Africa, Spain, 
Sweden, Switzerland, Taiwan, Turkey, Ukraine, United Arab Emirates, United Kingdom, United 
States, Uruguay, Yugoslavia 
 

108 Solution Submissions from 20 Countries  
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NASA Challenge: Augmenting the Exercise Experience with Audio-Visual 
Inputs 

Theoretical   
NASA JSC Challenge Owner 

�
Award: $20,000 
Posted: May 27, 2010 
Deadline: July 27, 2010 
Awarded: September 20, 2010 
Winning Solver: Dave McMahon - Ottawa, Ontario CA 
 
 
 

Challenge Description 
The Challenge for the Solver is to come up with a system that can give a virtual audio/visual experience to 
the astronauts while exercising that is flexible to interface with other systems (transferring data) and is 
lightweight and easy to use. The quality of the visual/auditory experience is of paramount importance as it is 
designed to heighten sensory stimulation in an environment that is somewhat sterile. Hence the use of 
pleasing natural environments, people and or events is desired. 
 

The Seeker would like to know what it would take to set up such a system. The Seeker would like the Solver 
to provide the details of how such a system could be made to meet the requirements of the Challenge. We 
are not only looking for ideas, but hard physical solutions to the Challenge.  
 

Project Criteria 
NASA is looking for a novel system that can give a virtual audio/visual experience to the astronauts while 
exercising that is flexible to interface with other systems (transferring data) and is lightweight and easy to 
use.  There are very specific size and space requirements.  The proposal should include the following:  

1. Detailed description of a system that could meet the above technical requirements.  
2. Rationale as to why the Solver believes that the proposed system will work. This rationale should 

address each of the Technical Requirements described in the Detailed Description and should be 
supported with any relevant examples or data. This rationale will be very important in the evaluation  

3. Solvers should specifically address what will be needed in terms of; Software / Hardware, Data collection 
and storage, Training/education, Interface connections, Filming techniques and options for required 
content 

4. Include a discussion concerning durability and planned lifetime of equipment. Include any maintenance 
and repair requirements that should be considered.  

5. Preparation Estimate — several items will need to be completed before actual space travel. (e.g. filming 
the scenarios and background scenes) The Solver should list those action items and an estimate of time 
needed for completion.  

6. Solvers, who have expertise or facilities to help implement a proposed system, should provide that 
information. Note: information should not provide personal identification of you or your company. 

 
229 Project Rooms from 43 Countries  

• Argentina, Armenia, Australia, Austria, Belgium, Brazil, Bulgaria, Canada, China, Colombia, France, 
Germany, Hungary, India, Indonesia, Israel, Italy, Japan, Korea South, Lebanon, Mexico, 
Netherlands, New Zealand, Norway, Pakistan, Peru, Poland, Portugal, Romania, Russia, 
Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Trinidad and Tobago, 
Turkey, Ukraine, United Kingdom, United States, Yugoslavia 

 
18 Solution Submissions from 9 Countries  
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NASA Challenge: Medical Consumables Tracking 
Theoretical 

NASA JSC and GRC Challenge Owner 
 

�
Award: $15,000 
Posted: May 27, 2010 
Deadline: July 27, 2010 
Awarded: September 24, 2010 
Winning Solvers: Milan Stengl - Charlottesville, VA  
                        Joel Niederhauser - Liestal , Switzerland 
                        Dan Winkelman - Amelia, OH 
 

Challenge Description 
The Challenge is to track medication and medical consumables usage from a common medical kit containing 
pills, pre-metered injections, and other consumable items such as bandages and splints. Items must be 
tracked to a specific user. Compliance must be greater than 95% so the user interface of the system must 
add no more than 10% to the amount of time required to access the material without a tracking system. Our 
experience is overly complicated user interfaces are either misused or eventually ignored due to time 
constraints. Compliance in the past with written systems has been low, so a standard barcode scanner is 
thought unlikely to deliver the required compliance. We need something that is minimal hands on by the user. 
 
Project Criteria 
NASA requires a method/process to track medication and medical consumables usage from a common 
medical kit. Items must be tracked to the specific user with minimal participation by the user. The system 
should track what has been used, by whom and which items need to be replaced due to use or expiration 
date.   This requires only a written proposal.   The proposal should include the following:  

1. Detailed description of a method/process that could meet the above technical requirements.  
2. Rationale as to why the Solver believes that the proposed system will work. This rationale should 

address each of the Technical Requirements described in the Detailed Description and should be 
supported with any relevant examples. This rationale will be very important in the evaluation of solutions.  

3. List of all hardware and software needed for the system and their associated volumes and weights.  
4. Drawings/Schematics of the system, if applicable. 
 
365 Project Rooms from 47 Countries  

• Argentina, Armenia, Australia, Bangladesh, Belarus, Brazil, Canada, Chile, China, Colombia, 
Denmark, France, Germany, Greece, Guatemala, Hungary, India, Indonesia,  Ireland, Israel, Italy, 
Korea South, Latvia, Malaysia, Mexico, Netherlands, New Zealand,  Norway, Pakistan, Philippines, 
Poland, Portugal, Romania, Russia, Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, 
Sweden, Switzerland, Turkey, Ukraine, United Arab Emirates, United Kingdom, United States, 
Yugoslavia 

 
56 Solution Submissions from 16 Countries  
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���*2����3������/2�����.�+��������(��.�.�*��2����*� ����������2����-�.��3�����.�����+���������*�
�*�2��B2���++������*�/������*�.�����������*��2����* ��������.�����3�+�����3+����.���*���)����(��
/2��3� �(��.�.� *��2����*� �//��� ���� /2��� ����/��*� �/� �������,�� 7������ ����������!� �� ��,��3� ���2�.�
*��2����� ��� �� ��+�.� ��.� +�������� +����**�� )��� +���� ���3� �(��.�.� *��2����*� �//��� ��*�,��*� ��� ���
�1+����.� ��.� ���� �++���2���3� /���?���� ��� �2��.� ���� ����*��+*� ��.� /2������ .�����+� ���� �����+�*�
(��������������*�����.���.�����2,������������������ ����/��������+����**����2��B2�����2���*�������.�
/��� ���� ?����  �����  ��,���� �������,�� �(���*� ����2,� � ���� ���3� ���� *��2����*�� �2�� ����
�.����/���������/���(�������������*�/�2�.�����2,��2 ������.����*���+�����������������9��+��������
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$� ������* � +��� �������,�K� �� �3+����� )����������#� �
)���*/��� �������,�� �������*� ��� �����,�� �/� '&
� ����� �*�� � )��*� ��+��*���*� �� 
�F� ������*�� ��� �������
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?���� �������,�*� (���� �/� ��,�� ������*�� ��� ���� ������ ������ ,������ ������� ����2���3� ��.� ������*�
(���� ������3� ���� ������.���.� �3����� .�//��2��3� �/� � ��*��+������*�� )��� ��,�� ������*�� .�.� ����*������
�������+�������3�������*��2����*�����,�*2������.��� ��������/�		
�*��2����*�(����.�������.��������
?���� �������,�� �(���*� /��� ����2������� )��*�� *��2��� �*� ����� /���� �� .����*�� ��.� ,������ <'�"�
��2�����*>� ����2���3�� )��� ������*;�2��B2�� ���(� �/� � ��� �������,�*�� ��� ��,��� �/� ������ �1+�������*�
��.����9,��2�.��+����.�.������+��������������+����� +��,�������3�*��2����*�������*�.����
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�
)����������,���(���*�/��������*�����+�����+��,����� ������,�*�(�����*9�.���*����*��/�B2�*����*�
.2���,� �� ��#%
� ���2��� ���*��2�� ��������(� �3� �3����� � 6��.�� �/� �3��� ��.� ������� 7����9� �/�
������������� )���B2�*����*� ���,�.� /���� ,������� ��� � ��2���� ��� ��B2��3� ��� ����+����**� *��+*�� ��.�
��*2��*�*+���/�����������������,������
�

%�������
)��� ,�������B2�*����*� (���� ���,���.� ��� ��� �//���� �� � /����� ���� ���,��� �/� ����� ���� �������,��
��.��������+����������(�������������(�*����.�(����� ���������*���.������2*�.����*���������8����
�/� ���� *����� �������,�*� (���� ��� �� *�,��/������ ����� ���,3� ,�+� ����� �.����/��.� .2���,� ����
+���/�������++��,��1����*���3�?�������7��(�����(�*� /���������.��3�7���A��3� �*�������:�����.�
E2*���**� �������� )��*�� ,�+*� ��+��*����.�+������*� �� ��� ���� ����*� ��.�� ���*���� ��*�*�� �����
(��9��,����/������3�3���*�����������*���/�����8���� �*���,��/�������0����*��������,������(�*���
'��3������.�+��������)��*���������,�*���+��*����.�� �*�,��/���������2���++���2���3��/�*����.����
�.�����.� ��� �� 2��B2�� .��������� ���� +�����2*�3� ���*� .���.�� )��� *�1��� �������,�� (�*� ��
�������������� ���(����@���*��� �+���� ������� ��.�A��� �� 6�*������ ������� /��� �1+��������� �/�
�����.*��������9���.�����*2++���*����*+������.���.� �����.��+�3��1+����.�����2,�����.��������
?���� ���.�� *�2.��*� ����� ���� ��*�� 
&� �����*�� )��� *�� ����� �������,��� ���*��� �(�����,�
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*2������.� �3� ���,��3�6�*������ �������� (�*� .�**����� �� ��.�+����.�.� ��2��B2�� �++���2���3� ���
��*������2*���/��������,��7������������������������ �������3�,�����/���.��/���*���������9��,�/�����
+�**����� ��(� ��.� ��(��� ��*�� .��������� ��� ���+����� � 1+��������� ����������*�� )��� �������,��
�(���*�/������*��������,��/������������*�(�*���,��. ���+������G,����2�������H���.�*���(����������
+��+��������.����������*������������*2���.��������, ��,�2��B2���++������*����.�2��������3���(�
�����������2���3�����������*�������/���.��/���*���� �������?�����*�,��(��,�������
�
�+����/�����������*����(�����,��������,������������ ���,����.�2*�.������������.*����*�����
���� +�������� ����2.��,� �E�6;*�� ���.������ ��������� � �*�2���*�� ���*2�����*�� ��.� ��*������
��*���2����*�� )��� �������,�*� ��.� /�2�.� ���������� ,� +*�� �1���.�.� ��������*�� ��� �2�.��*����
+����**�*� �3� ������ ����*�� )���  �����  ��,���� .������ .� ���� �������,�*� ��� ���� ����� �/� ����
+���������.�������3�.�/���.�*2���**����������(����� ��.2��.����+��1��3���.����*��<2�/��2*�.�
*��2����*>��������+����**��/�/��.��,�*��2����*����
�
�����

�
)���+����**�B2�*����*�(����.�*�,��.����,��������*�, ��*��*����(����(��9�.�(������.�(��������
����*� /��� ��+���������� �� 2�����*��� *����,��� �.����/ ��.� �3� ���� �������,�� �(���*� (�*� ����
,2�.������ �������,�� (�����,�� ��.� +��,���� *2++���� �3 � ���� ������������ �����������  ��,����
����,��*�<� �;*>� ����2,��2�� ���� �������,�� ��/��3��� �� )��*� ����2.�.� ��*(����,� ��.�*�������,�
B2�*����*� /���� ���� ������� ����2���3� ��.� +����.��,� � � /��*�� +�**� �����(� �/� ���� *2���**���*�
�������.�� �������,�� �(���� 7�5��� A��//��� ����.� ����� (���� ��*� � �� <��9�� ���������>� ���.���,�
�1������2*� .�����*�� ��*� �2�.��� (�*� ��/��.� ��� �����. � ��� ���������� �*+���*� ����� ���3� �� ?����
+��*��������..��**��)������������*��.��3��������,�� �(���*���.�������*2++�����������������7��
 ���/���� *2++����.� ����2,�� ������������ ���,�.� /���� 
�� ��� 
��� ��2�*� ����� ���� *�1� ������
�������,��+����.��)��*����������*������(�*����*�.�� �.������������������.��*�+��C����.�������
*�,��/������3� ��.2��.� .2���,� ���� ��1�� �������,��� �� � *2����3�� ����+����**� *����,��*� ����2.�.�
����*+��.����(�����*��2����*�(����/�2�.���.�������� ���������.��������+����**���
�
�������,���(���*��1+��**�.���1�.�/��.���9���,��.��, �����*2���**��������2������+����**���.�
���� ����2������ *�������.�� )��� *���.��.� /������ +���� .�.� (�*� �� ���2����� *������,� +����� �2��
���(�.� �*� ���� �+������ /��� ���� ?���� *+���/��� ��B2��� ����*�� ���� �,���.� ����� �� ?���� *+���/���
.��2����� ��2�.� ��� ������.� ��� �������� ���� +����**� �/ � ����2�����*� ��.� ���� *���.��.�-�.�
/������/��.�.������3����������?����6����(� ������?� ���+����.�.��������(�+�����*��//�.��3�����
7���������/����7������������� ��,��������,��*��?��� ���,������.�����.������������/�������
�������,���(���*����+��*����������/��.��,*���.����� �(��/��(��.�����������)��*�,���.�*��+�(�*�
,�������3�*�����*������+�������*��+����9��+����+��� ���
�
 ����**���+�������������*�������*�.�����3��.����� � ���� ��,��������2.���������,������+�����
/��� ������*� ��� /����(� ��� *���.��.�-�� (���� ���� ����� ��,�� �(���*� ���.� ��� ����2����� ��� *����
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��*�*�� .�������,� �� +�,�� ������ ��� ����2��,�� �����*�� .�*���+����*� �/� ���� *��2����*� *��2�.� ���
���*�.���.�/���/2�2����������,�*��
�
#�
���
�
8�����3��������*2��*�B2�*����*�(�����*9�.����/����� ����B2�������������.�B2�����������2�����*�
/���� ���*�� �������,�*�� 0���� �������,�� +��.2��.� ��� � (��.� /��� �� ���2����� *��2������ ��
.�*�2**�����������.�����*��/����*����*2��*��������/ �2�.��������?����+2�������+�����
�

�

�

��� *2����3�� ���� ��*2��*� *��(� ����� ���� *����� ?���� �� �����,�*� /�2�.� *��2����*� ��� �(��.�� �������
/2��3� ��� +�������3�� )��� *��2����*� �������2��� ��� ��� *��,� ���� ?���� ��������,3� ��.� 9��(��.,�� ,�+*�
��.�������*2��*�/2������.��2�����.��*���*���,���.�� ���.������������2�����������������
�
)���01��2������+��*�����.����� ��,��������+���*�(�� ����*����������(�.����,������������,��������
��+2�� ����� ���� ��*2��*� �/� ���� +��,����� �� ��#���2��� ���*��2�� ��������(� �3� ��*�� 6������.� �/�
������������(�*����.�(����7���@�//��3�7���*��7���@� ���/���8�,���3��/�?����@������.��3������6��.��
�/��3����)���B2�*����*�(����.�*�,��.����,��������*� ,��*��*���������7�� ����� ��,����*2++����.��3�
������������ ��.� (������� ��� (�*� ������,� ���� ��C����� �*� �/� ���� +��,���� ����� ��.� ���� /2�2���
.����������/�����+��,��������

���(�*�������3�2�.��*���.����������+��,������.�*2�� ��.�.�����..��**��,�?�����������,�*���.�
*2++�����,� ���� �2��2���� ����+������ �/� �+��� �������� ��� ����*�� ��� �� *�����,��� ������� *2���**� �*�
*��(�� ��� ���� ��*������3� /���� A���� ���� ������ :�2*��� ��.� ?���� :��.B2�����*� �.�+���,� ����
���,2�,���/��+�����������������

?���� ��.� ������������ /����.� �� ����*���� ����� ����� �/ /�������3� ����,�.� ���� .�3#��#.�3�
�*+���*� �/� ����  �����  ��,����� )��� /��B2���� ����2��� �����*�� +������,�� ��.� ��#+����**�
�.C2*�����*�(����9�3*��������*2���**��/�����+��,��� ����

)������,� +����.�.� ����� ���,��� *�������*� �/� ����� ��. � ���������� ��� �����2*� ��.�2�*� *2��� �*�
��.���� ���01�� ��������,�� ��.� ��#*���� (�*� *���� �*� �� � ����� ��� �������� ���� +��,���� ,���,�
/��(��.�� 8��2*�.� �.C2*�����*� ��� +����**�� .��2������ ����� ��.� � � �+����*� (���� ����/��� ����
+��,�����*����������2�*����.�����+��

���*2����3������*�*���������?������.�*2���**/2��3�� ..�.�����������2*���**���.�������+����,�2+�
�����������*+�����)����1+��*�����/�?����+�������*�� ���,���+������3��*��������.��3��..��,����
�//������������*2����*������������;*��������,��7��� �������������� ���/�������
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�*� ��������.� ���������?���� ������*� ���� ���" � ��,�,�.�<
�F������ ������*� �+���.�  ��C����6���*�
/��� ?���� �������,�*� ����� ���� �����,�� ������������ �� �����,�>�� ��9�(�*��� (�� �������.� �$'�
��*+��*�*�����2��*2���3����+��*�����,���
%F���*+��* ��������(������*�*�,��/������3���,�������������
�����,�� �F� ����� /��� ��*�� *2���3*�� < ���*�� ������ �� . ��(��,� ��� (��� �� M��.��N� /��� ������*� �����
���+����.�����*2���3�(�*��//���.�>�)��*���,�������� �/���*+��*�����**�*���.*��2�������*��(����,��!�
������*� ���� ,��2����3� ��.� ���*�*�����3� �����,2�.� �3 �� ��,�,�.�� ��.� ������*��.� ��� �������2���,� ���
?���#�������.����������*��E���(��*���*2����3��/��2� ��������,*��/����(�.��3�����.������.�����3*�*!��
�


�  �� ���������3� ��,��+�������,�� �/� ��*+��.���*�<���� �� � /�2�>� �������.� ����� ���3� !���� � /��� ��
�����,��(�����*2,,�*�*�(�����,�*��2����*������/���� /�2�.��2�*�.���������.�����������+������
(��9+�������

	�  �� *�,��/������ �2����� ��.� +������� �/� ?���� ������*�� � �.� (�����,� ������*�� ��+����.� �����
������ �1+����*�� �*� ���� .������3� (������ ���� �������, �� .�*��+������ (����� ����/����*� ���� ���2��
+��+�*�������/� �
���!
	" ����*�����,�?���;*��������,�*���

'�  �����2,��?���� ������*� �3� ��.� ���,�� ��.� ���� �����+�� .� ��� *����� ,���������� �������,�*�
+������������?�����������,�����/2���$&F��/�?������� ���*�(�2�.���9�����(��9���������?����
�������,�*��������/2�2�����

��"���������
)���*2���3�/�2�.������
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����������� �*� �� +������3�� )��� /�2�.������ /��� ������ �,� �� ��+�������� ��.� +��.������� �����������
���.*��� ����*� ����2,�� �� *��2��2��.� �����.���,3�� )�� � ?���� �+��� ����������� ����������� �*�
*2++����.� �3� ����2*��*���� ��.���.2��� ����� ������*� � ���� ���� �������,� ��� ������������ �����
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������ ����2���������D�.����������� �/� ���,������3��� B2��������(����?���� �����������+��*������
(�*� �.����/��.� �*� �� ��������� ��� (�*� /���� ����� ���� � ��,2�,�� ��� ���� �������,�� *��������*� ���
�..��**����,������3�(�*��������2*�K���2*���*2����,� ���+������������/������/�������*����.��(���*��+�
.�*+2��*�� )�� �..��**� ���*� �������� ����� ������3� ��� � ���  ��*�� 	� �������,�*�� ���� /����(��,�
���,2�,��(�*�������.��3�?������,�����.���*����.���� ��������������,��.�*���+����!���
�
NASA Employees are prohibited by Federal statutes and regulations from receiving an award under this Challenge. 
NASA Employees are still encouraged to submit a solution. If you are a NASA Employee and wish to submit a 
solution please contact InnoCentive who will connect you with the NASA Challenge owner. If your solution meets 
the requirements of the Challenge, any attributable information will be removed from your submission and your 
solution will be evaluated with other solutions found to meet the Challenge criteria. Based on your solution, you may 
be eligible for an award under the NASA Awards and Recognition Program or other Government Award and 
Recognition Program if you meet the criteria of both this Challenge and the applicable Awards and Recognition 
Program. If you are an Employee of another Federal Agency, contact your Agency’s Office of General Counsel 
regarding your ability to participate in this Challenge.  
 
If you are a Government contractor or are employed by one, your participation in this Challenge may also be 
restricted. If you or your employer receiving Government funding for similar projects, you or your employer are not 
eligible for award under this Challenge. Additionally, the U.S. Government may have Intellectual Property Rights in 
your solution if your solution was made under a Government Contract, Grant or Cooperative Agreement. Under 
such conditions, you may not be eligible for award.  
 
If you work for a Government Contractor and this solution was made either under Government Contract, Grant or 
Cooperative Agreement or while performing work for the employer, you should seek legal advice from your 
employer’s General Counsel on your conditions of employment which may affect your ability to submit a solution to 
this Challenge and/or to accept award. 
�
�
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