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4. NASA Moon to Mars ArchitecturelcDWULT (1/4)

® 202249H. NASA(FA - NE(CHIFZBAEEDCBZRLLT. 5163IAE NGBS Moon to Mars Objectives ]
ZFIR, FLARObjectiveszEIR I BeHICMNEBRIBRRERZ VL. B ERBOREFRIEZ R "Architecture(7—
F59Fv) " &VER S BIz8IC. Architecture Concept Review(ACR)D O 2% FiiA.

® 2023fF4H. 2022F0DACRDFERZFLEHIEXELL T, [Moon-to-Mars Architecture Definition Document
(} —FFIOFVEERNDE) | DHVRZAR. BFER(C ab‘ﬁhﬂ'@\&.&:b‘b BUFD420T1—X(Segment)&I(C
7—FFTIOFrORRETHERSN. MR TE. THuman Lunar Return(BADIRIR) 12 H 0NV —F T 0F v DR ETHE B

1’1710 =

Human Lunar Foundatlonal Sustalned Lunar
[BADIRIE ] RERRIEE [$35e Y7 A E TOEEL | [NEAN]

® 2024%F1H23H. 2023&@4&4:(:%’@%%%%%&(\ P—FTIFrEEXEDSETIREZNTR . YIRICEIEHE
EAANDIRRE | [CDOVWTHFFHRMRET TR MBS SN A, D3 DDSegment(CDWVWTHETEDH RSN,

® ACRFFEICIEDR-ATSEBITONZFETHD. -2 TEL2FMET ZLCLD RKEANOBRZREEER., F57)
PER/N - —FONENSDOE R T1— ROz (CUNEURHS, V—FFIFvDOEFZE>TUS,



4. NASA Moon to Mars ArchitecturelcDWT (2/4)

=¥ I)FvDIRFITOLR

7—FT)FvEVER S 27 T0—FEL T NASAKCNE TEML TE/z"capabilities-based (B IAN—R)" 07 JO—-F Tl
124, "objective-based(BHIN—-X)" OV TO—F 2. T OTOTAELTIE., =R T—ILERSIMoon to Mars
Objectives |23 #9322 C. BMICHERIF P -—X (Characteristic & Needs) . P -AZz4HH T LR
1-RF—2X (Use Cases) . 1—-RT—AZ2E1TIDHICnERHEEE (Functions) DIBEZ(ICARET, B(C, 1-RT—Ah
53y ERMIR 0T Z . WEREEENSNERERI AT A (Elements) &K (Requirements) Di&R51%E
httio

Archtctr Moon to Mars
OIS Objectives

Organized by segments and sub-architectures in the Architecture
Definition Document (ADD) to group similar features and express the

progression of capabilities over time.
- Ageancy Level

Objectives
& Goals

Design Reference
Missions / ConOps

Leadership defines
blueprint vision for the
Moon-to-Mars
endeavor

Elements /
Requirements

©NASA
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4. NASA Moon to Mars ArchitecturelcDW\WT (3/4)

Objectivesh5ElementE T D fiFdl

[Objectives] (TH-03-L)
Develop system(s) to allow crew to explore, operate, and live on the lunar surface and in lunar orbit
with scalability to continuous presence; conducting scientific and industrial utilization as well as Mars
analog activities

(FERATIFIAEPARBREUE L THRE. #F. £5E21T0\. MEHCH1E TS ERITZ MRS AT LW 2MFEI D)

[Characteristics /Needs] (CN-011-L)
Provide capabilities to conduct short-duration (days to weeks) crew exploration
mission(s) on the lunar surface.

(BETHEERE (BB, SEER) OB AREIYS I %EMI ez I D)

"

[Use Cases](UC-011-L)
Support crew extravehicular operations on the lunar surface
(BEICBVWTFERITEOMINES 2218 D)

'

[Functions] (FN-013-L)
Crew ingress/egress from habitable asset(s) to lunar surface vacuum
(FERITEIHNEAXEIEAROEZEIRIBLZITERTD)

=

[Elements] (EM-015-FE)
Pressurized Rover (EASEO-/N)




4. NASA Moon to Mars ArchitecturelcDW\L\T (4/4)

Elements®Dfl

® J—FFIFVERNEDNETIRT(EMoon to Mars ObjectivesziZR% 3 dfcdHCHERElementeUT. BANZHET S
AETNASAL ERTED TLVeB ASEDO—/\(Pressurized Rover) i #rfzlSBIIENTZ.

VIR TsEBIEhzElements eXETIRTIEMENZElIlements

Space Launch System (KEUHT EFOvH) Gateway Extravehicular Robotic System
(GatewayDfindtOmy k7 — L)

Gateway ESPIRIT Refueling Module

Orion Spacecraft (B A &)

Exploration Ground Systems (ittl_t5%4i) (GatewayDRAF G - BUAIEEZ 1-)L)
L = Gateway Airlock Module
Gateway (RAESEAMR) (GatewayDI7OvJES1-)L)
Deep Space Logistics (¥)&1##S) Human-class Delivery Lander
(RELH EEnXEPER)

Human Landing System (B A B E&RE#)
XEVA System (Fr9NEEIAR)

Pressurized Rover (BEAS5EO-N\)

Lunar Terrain Vehicle (B AREO-/N)
Comm, Positioning, Navigation, Timing
(B@1E, BN, A, BIEE)
Commercial Lunar Payload Services
(BEAEE#EEY—ERX)

B8 : https://www.nasa.gov/moontomarsarchitecture/
https://www.nasa.gov/wp-content/uploads/2024/01/rev-a-acr23-esdmd-001-m2madd.pdf?emrc=65efa4d95c7b7
https://www.nasa.gov/wp-content/uploads/2024/02/01-2024-architecture-workshop-architecture-overview-and-updates.pdf?emrc=18c4b5 10
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https://www.nasa.gov/wp-content/uploads/2024/02/01-2024-architecture-workshop-architecture-overview-and-updates.pdf?emrc=18c4b5

(2%) NASA Moon to Mars Objectives (1/2)

o KEF2011FEDFEHZICT2030FERFEL TSN ER EBFEADE ARITZ
ERK T DEEBIREVTHIE, TR MO TARHMEICLD2024F DB ABEEEN
BRREVTGREINGZ (PIVTIAETE)  BEBREVTARUNEMEEBIREU TGGRES B
N39. NASALLU TRERBZITOONMEERERL. TNICEDSTEERNZIE((LLIX % MOON TO MARS

DBJECTIVES

[= e

o [RIF] 4273 ]. [#XEECYT 1], [BRIDSvIUNDIOT, 5163IEED
ObjectiveshagESN TS,

® F/zObjectivest(IBNCETDSvIUCHIEI BT —YEL T LT DIDDEENEKTES
NnTuW3, lNnternational Collaboration (EREIFE) 1. [Industry
Collaboration (EEZELDRE) IICrew Return (UIL—OZFERIFE) Il Crew
Time (VI —1EZBFRIDERALL) Il Maintainability and Reuse (IRSFIEEEF!
F3) Ilnteroperability (MBEER4) Il Leverage Low-Earth Orbit (HBER{E
BIED;EA) IlCommerce and Space Development (FEZELFEHRHFE) |

vag] Objectivesfl
(23EBOObjective#i)

Lunar and Planetary Uncover the record of solar system origin and early history, by determining how and when

Science (4) planetary bodies formed and differentiated, characterizing the impact chronology of the inner
solar system as recorded on the Moon and Mars, and characterize how impact rates in the
inner solar system have changed over time as recorded on the Moon and Mars.

Heliophysics Science (4) Improve understanding of space weather phenomena to enable enhanced observation and
prediction of the dynamic environment from space to the surface at the Moon and Mars.

11



(%) NASA Moon to Mars Objectives (2/2)
(D ¥EEDObjective#)

Human and Biological Understand the effects of short- and long-duration exposure to the environments of the Moon,

Science (3) Mars, and deep space on biological systems and health, using humans, model organisms,
systems of human physiology, and plants.

Physics and Physical Conduct astrophysics and fundamental physics investigations of space and time from the

Science (2) radio quiet environment of the lunar far side.

Science-Enabling (7) Provide in-depth, mission-specific science training for astronauts to enable crew to perform
high-priority or transformational science on the surface of the Moon, and Mars, and in deep
space.

Applied Science (6) Characterize and monitor the contemporary environments of the lunar and Martian surfaces

and orbits, including investigations of micrometeorite flux, atmospheric weather, space
weather, space weathering, and dust, to plan, support, and monitor safety of crewed
operations in these locations.

Lunar Infrastructure (9) Develop an incremental lunar power generation and distribution system that is evolvable to
support continuous robotic/human operation and is capable of scaling to global power
utilization and industrial power levels.

Mars Infrastructure (4) Develop Mars surface power sufficient for an initial human Mars exploration campaign.

Transportation and Develop cislunar systems that crew can routinely operate to and from lunar orbit and the
Habitation (12) lunar surface for extended durations.
Operations (12) Conduct human research and technology demonstrations on the surface of Earth, low-Earth

orbit platforms, cislunar platforms, and on the surface of the moon, to evaluate the effects of
extended mission durations on the performance of crew and systems, reduce risk, and
shorten the timeframe for system testing and readiness prior to the initial human Mars
exploration campaign.

{8 : https://www.nasa.gov/wp-content/uploads/2022/09/m2m-objectives-exec-summary.pdf
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