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ICES301 Advanced Life Support Systems Control

~ An operations Management Method for a Logistics Network of Distributed Life Support Systems on F Life Sciences as Related to Space
the Lunar Surface .
- Autonomous Control Method for Material Circulation in Advanced Life Support System F4 Natural and Artificial Ecosystems

- Reak-Time Monitoring of ECLSS Flight Rules
ICES502 Life Support Systems Engineering and Analysis . e
" Using Radar Gharts to Select Life Support Technology F42 Advanced Life Support Systems and Facilities
—  The Virtual Habitat — A Tool for Dynamic Life Support System Simulations
—  Study Status of the ECLSS for Next Manned Space Mission in JAXA " . . .
ICES503 Space Architecture F44 Influence of Spaceflight Environments on Biological Systems
~  The “Tesla” Orbital Space Settlement
ICES509 Lunar Life Support

F41 Closed Ecological Systems for Earth and Space

F45 Closure as a Specific Property of Manmade Ecosystems and

Biospheres
—  Exploration Life Support Critical Questions for Future Human Space Missions . . . . .
- Lunar Outpost Life Support Architecture Study Based on a High-Mobility Exploration Scenario F46 Genomic, Proteomic and Metabolic Changes of Biosystems in
- Life Support with Failures and Variable Supply Spaceflight Environment
= An Environmental Control and Life Support System Concept for a Pressurized Lunar Rover . .
IGES309 Education Outreach F47 Innovative Approaches to Space Agriculture
- Constellation Program Design Challenges as Opportunities for Education Outreach and Workforce F48 Sustainable Systems for Life Support and Space Exploration through
Development for Senior Design Classes ISRU (in-situ resource utilization) and New Technologies
ICES404 International Space Station ECLS: Systems

— International Space Station Environmental Control and Life Support System Status: 2009-2010
—  Environmental Control and Life Support System Integration Strategy for six Crew Operation
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An Operations Management Method for a Logistics Network of Distributed
Life Support Systems on the Lunar Surface
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— Design for Changeability

— Product Platforms and Commonality

— Interplanetary Space Logistics
BRI S B

— Systems Architecture and Engineering

— Multidisciplinary Design Optimization

— Integrated Modeling and Simulation

Design for Changeability (DfC)
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Des'g'" for Changeability (DfC) Systems Architecture and Engineering
Change Propagation Analysis e N
- Staged Deployment Strategy for Complex Systems (e.g. Satellite Constellations) - FRDHICBFIERIZHST-HODOMRIL, BlEEDRIL, EHSOEE
- Flexible Product Platform Development Process _ 2=
- Theory of Reconfigurability in System Design BiFD> XAT'L“Dﬁz*ﬁ
- Technology Infusion Analysis - BROERL. BEDER. #HEEONHE. KBERICLLEIVELT LT
- Time-Expanded Decision Networks (TDN) Sa—)Lit
Product Platforms and Gommonality _ a o iz CEEET = s AN A
- First comprehensive solution of the product platform extent problem - RURT—URTITER. MRRAKE. BRBRET VI N ELFE
- Quantifying the impact of commonality on spare parts logistics el : o
- A seven-step process for flowing exogenous market and demand uncertainties into a product Multidisciplinary Design Optimization (MDO)
platform to identify opportunities for flexibility (real options) - SMOBEEREREMHAY AT LD MRS ORI
- The sensitivity-DSM (sDSM) and Invariant Design-Rules (IDR) method, for isolating subsystems that . e
are insensitive to external requirements differences among variants - HEPMLEIVE1—RICLDREHE
Interplanetary Space Logistics . - -
- SpaceNet ~ a NASA-accredited integrated modeling and simulation software envi for Integrated Modeling and Simulation
modeling space exploration from a logistics perspective ) o - A OEATHSINSL AT AL ROEE L EEORHORTLEEL
- Quantifying the impact of modularity, reconfigurability and commonality on space missions; including s o= —
the impact of temporary scavenging (cannibalization) =V RTLETIV
- giism:.ml"a”" d“i"e'”’;“:“ and "t“’:e""g of s"a;.e :;‘gs. ons at NASA - BEMEIIAL—2ar0ONFER LESEENS, ZLOEMRFITHIZHE
- Extracting lessons learned from past human spaceflight missions a =
TILDBEEXIETS
B (K451
S Archit e and Engil ing Siddigi A., de Weck O., lagnemma K., 'Becorrﬁgumbility in Planetary Surface Vehicles:
- Isoperformance: a methodology for obtaining sets of designs that meet desired performance targets, Modeling Approaches and Case Study”, Journal of the British Interplanetary Society (JBIS),
while g cost and risk 59, December, 2006.
- SMI - Singular 2/a|ue) Modularity Index, a measure of modularity of syste(ms based on singular value
decomposition (SVD) of the underlying system design structure matrix
~ Augmonted petwork representations o syatems using 7aph theary with muli-partite node and Siddigl A, de Weok 0. *Spare Parts Requirements for Spaoe Misslons with Recorfigurabllty
weighted edge representations Feb 2007.
- A functional classification of complex systems ebruary
Multidisciplinary Design Optimization (MDO)

~ Isoperformance — a method for obtaining sets of designs that meet a vector of performance targets de Weck O.L, Simchi-Levi D., “Haughton—Mars Project Expedition 2005, Final Report,
within some numerical tolerance, while minimizing secondary objectives NASA/TP-2008-214196, January 2006.

—  Adaptive Weighted Sum (AWS) multiobjective optimization

~ Integrated System Level Optimization for Concurrent Engineering (ISLOCE) - including results from Taylor C., Song M,, Klahjan D., de Weck O., and S|mch|—Lev| D., “Modeling Interplanetary
trials with human teams of designers Logistics: A Mathematical Model for Mission Planning”, AIAA- 2006—5735 Sth International
- Coupled vehicle design and network flow optimization for complex transportation systems Conference on Space Operations, SpaceOps 2006, Rome, Italy, 19 — 23 June, 20086.
— Variable chromosome length genetic algorithm
= Amodular state-vector based modeling and optimization approach. Application to Diesel exhaust Silver, M, Li X, de Weck O., Shull S, Gralla E, “Autonomous Logistics Technologies for
Inte, d Modeling and Simulation Space E_xplomtlon: Experiment Results nnd_ Design Considerations”, AIAA-2006-5683, 9th
ntegrate 8 International Conference on Space Operations, SpaceOps 2008, Rome, Italy, 19 — 23 June,

— A fast time—domain solver for linear time=invariant (LTI) systems (fastlsim)
- Integrated modeling and simulation of communications satellites, including satellite constellations
= A spatial Nyquist—criterion based method for “sizing” the finite element meshes of dynamical
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