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Fabrication and Assembly Processes on the Mars Surface

A cognition-based design approach for a community habitat on Mars.

OLmoloTikol apayovreg mou eEetalovral ae qutr] Tnv épeuva adopoiv Tic Suvatdtnreg ™ peBodou
«layering» (6TpwpoToMOINON).

0 6pog ‘layering’ avadepetal oTig EgyxwpLoTES 'WVES TOU YEVIKOU OYESIOU TNG ATOIKING, OL OTIO{EG KUTED-
Bvovtal oo [l OTOUCVWHEVT TIPOGTATEULEVT TIEPLOXT] TIPAG EVOV QVOLXTO XWPO aTNV ETDAVELS TOU

Apn. HAoyik trg outdvopng katolkrjoipng povadog (module) oty emddveia Tov mhoviim mapoustddet

oA oS TiEpLopLopoUs SLoTL adrivel povo eva otpuwpa ipootaociag petagl g aodahrg {uvng g pova-
dog ket TG pn Katonapng {wvng tou mhavitn. Autr n katdotaon BeATiwveTal oTadLaKA PE TV avd-
mruén mruaadpevwy dopwv PETafl Twv povadwy, mapéxovtag LeyoAUTEPO aptBpd TPOCTATEVOUEVWY
nepLoywv mipLv v eradr pe to e€wtepiko nepLPddioy, arrd e€okohouBei va elvat apketd ekTeBELpEVT
oe epIBodovTiKoUg Kivdivoug, SlatnpwvTag éva Loxupo aiobnua avaopalelas.

T€ qUTO TO TIVEULQ, TO TIPOTEWOHEVO TYEGLO TG UTIOYELAS omotkiog, EMSWIKEL TV SnpLoupyla evog Te-
pLpdarrovog moAamiwy emimédwy to omnoio Ba mapéxel v aloBnon g aopdierag evw mapddinia Bo
Snuioupyel oTadloKeg peTaAoeLg amd TO LBLWTIKO 0To dnpdato. Emopévwg, o oyedlaouds xwpiletat oe
CWVEG KATOIKLWY, QUAWY PE NILENUOCLO XOPAKTIpa Y0P OTIG TIG KATOLKIEG, TTAXTELEG TTIOL TUYSEOUV TIG
QUAEQ, TMAQTELEG KOWVATNTAG TIOU AELTOUPYOUV oav PépT ouvaBpolong Twy KaTolkwy KaL éva ndpko — Bep-
HOKTTILO TO oToio artoTeAEL To onpeio emadr|g pe Ty eTubdvela Tou Thavijtn. OAeg ol fwveg ouvééovTal
METa D Toug pe Stadopetikolg petafotikois YWPOUS.

H épevva mapovaidatnie ato ouvedplo : 6 th International Astronautical Congress (IAC2016). Jerusalem, Israel. A
cognition-based design approach for a community habitat on Mars.

Oungrinis K.-A., Liapi M., Christoulakis M., Christina Balomenaki, Ntzoufras S., Eleni Lionaki, Georgios Lykos, Paterakis |,
Bannova 0. (2016).
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“The vision of labour in society”

DEMOGRAPHICS

expertise fields

technical direction [e g. engineers]

learning process

research direction [e.g. engineers]
humanities direction [e.g. psycologists]
medicine direclion [e.g. psycologists]
self - development

transferable skills
information exchange
leisure - creative

i
averyday life teaching

martian related

ENVIROMENTAL RESTRICTIONS/ POS5BLE SOLUTIONS

SIEN INFLUENCES RFFECT SUGGESTED SOLUTIONS
Sk ¥*. E
N = PHYSIOLOGICAL CHANGES = ADAPTATION (EXERCISE)
j = MOVEMENT DIFFERENCES = ARTIFICIAL GRAVITY (MAGNETISM)
GRAVITY :
@ 5 = IMPEDES SURVIVABILITY
; = REQUIRES ENERGY TO CREATE SUITABLE *  STABILITY (UNDERGROUND STRUCTURE)
EXTREME TEMPERATURE CONDITIONS
I X ; = MUTATES HUMAN DNA = MAGNETIC FIELD
a8 il = LEAVES SIGNIFICANT DAMAGE TO MATERIALS *  SHIELDING (MATERIALS, WATER, SOIL)
R — WHEN PASSING THROUGHT
)8 :
Bl 5 = HOSTILE ATMOSPHERE, POLUTED AIR = SHIELDING (LOCATION, PRESSURE)
SAND STORMS/DUST !
o :
b : = REQUIRES ENERGY TO PRODUCE IT = PRODUCTION (TECHNOLOGY, CHEMISTRY )
ABSENCE OF WATER . : HEAT UPIC
@ 5 *  NON BREATHABLE AIR *  EARTH'S ATMOSPHERE SIMULATION (TECHNOLOGY, PLANT
: = DIFFICULT TO EXPLOIT j
ATMOSPHERIC PRESSURE

Fabrication and Self-Assembly processes on the Mars surface

H ouykekplpévn épeuva e€epeuvd Tov ouvSUAOHS UPPLEIKWY TEXVIKWV TIOU QTIATOUVTAL YL TV KATa-
okeun, Aettoupyia Kat Slatripnon Kiag KTnplaknig Umodopng 40 atduwy atov Apn). Yid to npiopa twv du-
VATOTITWY TIOU IPOOHEPEL 1) GUYXPOVI] POTIOTIKT], T Epeuva ouvbudlet Slodikaoleg Tpladlactortng eKTU-
TIWONG, AUTOVOUC CUCTIHATO TIOANXTIAWY PORTIET, EEUTIVE UAIKA KOl GUOTH MOTA QUTO-OUVAPUOASYTIOTG
(self-assembly) atnv Sladikaoio TG kataokeuric.

OL TIPOTEWGEVEG EYKATAOTACELS TIOU ToMoBeToUVTaL UToyEiwg KaB W Kol ] oXESLATTIKT) TIPOTEYYLOT)
IOV £0TIATEL OTIG AVTIANTITIKES ETIPPOES TWV YWPLKWY YOPOKTNPLOTIKWIV, XTIRITOUV ULX TIPOTYLEVT KOTA-
OKEUTTLKT| TIPOTEyyLaT). YOTEPT oo Trv LEAETH SL0pOPETIKUIV KATOOKEVNOTIKWY TIPOCEYYITEWY, TIpO-
Telveton pua vea peBodog KaTaoKELT|G TIOU EOTLACEL OTNV X PriON POUTIOTIKOU GLIVOUS Y1 TV EKOKaH,
ThY TPLESIAOTATH EKTUTIWO, Tr) CUVOPHOAGYMoN Ko Ty emegepyaaia TG VANG. H mpooéyyion autr,
avTipeTWi(eL To TTPOPAT T TIPONYOUHEVWY EPEUVWV TXETIKA LE TN XPT]OT) EVOG HEHOVWHEVOL POUTIOT
OTNV KATAOKEUT]. H Xpr]joT) POPTIOTIKOU GUIVOUS HEWVEL TO piOKO NG amoatols, evw) mapahinAa auvfa-
veL v eueAéla Kot TNy TIopaywytkotnTa g Stadikaaiog.

H épeuva eomiddel oto oyedlo uhomoinong TG AMOoTOANG Ka 0TOV TPOTIO AELTOU PYLOG TT)G KATAOKEL Q-
otiknig Slodikaoiog. H ouvolikn ipoogyyton urtootrpietal armo pie OELPa TELPOPATWY OO TTPWTGTUTA
StadopeTikNg KAMPaKAS, avaAuoT); TIETIEPAOLEVWY OTOLEIWV KOL TIPOTOLOLWOELS TWV SISIKAOLWIV KOTO-
OKEUTG.

H épevva mapovaigatnke ato ouvedplo : 6 th International Astronautical Congress (IAC2015). Jerusalem, Israel. Fabrication
and Assembly Processes on the Mars Surface.
Oungrinis K.-A., Liapi M., Christoulakis M., Ntzoufras S., Paterakis I., Bannova O. (2015).
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The physical model - scenarios: search - transfer
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The swarm-bots path generator and the goal positions for the object-Rhinoceros 3d

PHYSIOLOGY

ABOUT MARS

EFFECTS OMN HUMAN

= Altered heart function ®_
and size, altered blood
pressure function,
reduced maximal
exercise capacity

= Loss of extracellulz
fluids and salts, loss
of body water and
salts

= Muscle atrophy,
altered body
metabolism

* Bone
demineralization

= Reduced total blood
volume

= Altered sensory and
balance information,
space motion sickness

(phases of mission deployment)

phases of mission deployment

w

2 intrastructure h 0 O)X£0ELG OXETIKA HE To TTepLRAAAQY Tou Apn
Q  preparstion phase_
o w OX£510 KATavouns XWpwy
g OX£0ELG HETAEU TWV ¥Wpwy s TIPOPOAES
= .
[ survivanility phase_1 , . . ) petapaceig
! avaAUOnN TWY TOLOTIKWY XOPAKTPLOTIKWY TWY YWpwy
l sefety atoBrjoeLg kaw ouvatcBripata
2] s
Ivability phase_2 , " . g i F
<ZI : OXESLAGPOG BAEL SpATTNpLOTHTWY » TBaveg SpactnpLOTNTES OE XWPoUS
E l unction
=2) .
T | habitabilt hase_3 . 3 fa kadnuepvotnta
'l R P Ta CEVAPLA TOU XPrioTn - Tawxvist pdiwy OKEQLOVIUE 0aV KATOLKOG ToU Apn
L well - being phase_d4  ,UAka
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sleep work
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The craters caused by comets crashed onthe = #
Martian surface. Several miles in diameter. The
reveal deeper layers of surface.

GEOMORPHOLOGY

The lava plateaus are the raised areas around
volcanoes. .

The molted lava plains are
formed by the eruptions of
Martian volcanoes-indicators
of the age of the surface.
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Canyons formed by
aeralian or fluid erosion

e
of surface.

I:I MOLTED LAVA PLAINS
- VOLCANO

GLACIERS

D SMOOTH PLAINS
- LAVA PLATEAUS
- HILLY PLAINS

CRATERS
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Valcanoes spread mailny---
in the Daedalia planum.
Higlzlets:olympus mans
(27km high-compared with
everset 8 8km high)

CANYQONS

- EOLIAN DEPOSITS

R s = "The hi\lpp!ains extend
H ' across the planet. Rough
H surface caused by valcanic
® The smooth planes ofg = The glaciers are formed onthe 2 poles of the planet. or eolian activity.
Mars, caused by fluid Their size fluctuate seasonally. Composed mostly
concentrations on 'FFOFI'\ Coa.
planets surface

) * :
Eolian deposits forming L RS
sand linear structures of 3
soil.

( design strategies)
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PRIVATE SPACE TRANSFORMATION THROUGH TIME

sleeping hygiene activity relaxing
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PUBLIC SPACE TRANSFORMATION THROUGH TIME
eating group aclivities meetings events
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ZYotnHa mAonynong kot Xaptoypddnong

Position tracking, task report, emotional- functional
status with processing

processing+igeo+udp+grasshopper

leisure

WORKSPACE TRANSFORMATION

working alone collaborating
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lab 2
lab 1
\ / lab 2
equipment equipment
storage lab1  storage

main office main office
semi-public semi-public

lab 3

lab 3

Position tracking, task report, emotional- functional
status with voronoi diagram
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