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Abstract

From a behavioral point of view, human crews into Space will have to both live and

L — 1™ G ESe 12—V ——Z—+10-"E>">SY’ ' ¢dI1W&Y181WSE
restriction, social constraints, and sensorial privation), and isolated environment (familiar
privation, cultural background, and remote communication) that involve a multisystem
adaptive model on a long-duration process. Physiological, medical, psychological, socio-
logical, anthropological, and ethological impacts have been emphasized in a wide panel
of investigations. The current results are presented with a focus on relevant methods in
Ze'"eTe01<SeZel"—1'217<eZ>YSe' " —081leZE> ™' " —51S—e15;
behavior from short-term orbital missions; (ii) the social behavior during inter-planetary
missions simulated in terrestrial environments; and (iii) the cultural behavior in consid -
ering manned missions on Moon, on Mars, and beyond. Global analysis highlights that
' Z1E>Z —Z—<Z>@1e" " —el’'—e"1 ™MSEZL 'eelcZ1eZ —'o’'VZeG1l —-
personal experiences, social rules, and new cultural habits. They will have their indi -
vidual identities and they will be a group entity for extended periods of time.

Keywords: space exploration, human behavior, adaptation, orbital mission, isolated
S—elE — —Ze1Z2—Y'>»"——Z7Z—ece

1. Introduction

‘Z—1S1'72-S—1E>Z 1+S"Z@1 's'ele>"—1 S>e'le™51e'Z1™75™" ¢
happen from an adaptive perspective? In the evolutionary history, the human being adopted
the supine posture for walking. The possibility of movement of the individual then led to the
evolution of kinds of socialities that resulted in cultural habits ( Figure 1).

Firstly, just as gravity plays an essential role in terrestrial locomotion [ 1], microgravity is the
new environmental factor that will lead to changes in sensory-motor activity. Secondly, the
crew will be exposed to unusual environment factors as the space habitat will be isolated

[ 7KH $XWKRU V  /LFHQVHH ,QWHFK2SHQ 7KLV FKDSWHU LV GLVWULEXWHG
|ntech0pen &RPPRQV $WWULEXWLRQ /LFHQVH KWWS FUHDWLYHFRPPRQV RUJ OLFHQVHV E
GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP {9l KH RULILQD
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Figure 1.1 Y~ eze'"—S>¢1meeZ ™01 ¢1'2-S—1¢Z'—e1"—1 S>e'j

S—elE"— —Zeil "™’ o1 "e'1-"—"e" _¢1S—e1eSE —+17™1e"]
adaptability. Furthermore, when moving out of space habitats during extra-vehicular activi -
710 ®iUdleZE'1' " we'sZ1Z—Y'>"——7Z—e1'1S—"+"72>1+SC

all of these factors have to be taken into account in synergy with the temporal aspect of going
¢S>1e57—1 Sse'1S—ele 5172 —eZele75Se’"—cei

In sum, the human crew has to adapt to a new, unusual, and hostile environment for liv -
ing and working in Space, and for extended periods of time. Many studies in ethology, i.e.,
7100 E' Z—EZ17e1<Z2'SY ™>81 Z>Z1 ™75« >—7FAgure R), i ced siflias
o' — @10 ><’eSel e T —eUdl’ —1me' —7Se’ " —@1i™S>S<"E
experiments, and in analogue environments (polar stations). On the one hand, missions in
5¢’eSel@eSe’ " —1"51'—1®@™MSEZ1w'2421S>21—7Z 1E"—s'¢' " —
the physical characteristics; bed rests simulate the physiological consequences. On the othe
‘S—eB1E"— —Z¢1'Sc’eSe®e1S557217—7@72Se1E " —e' ¢ "—e1S—-
are hostile environments analogous to space exploration missions.
72587185+ 18™M M ESe T —@17e1Zi+> 52557 contrititeltd an
exhaustive and global knowledge of what constitutes Space, from its physical characteristics
to its behavioral aspects within the relationship between the individual and the environment.

Analogue
environments

Simulations

Confinement experiments

Figure 2.1 Z 817—70072S81S—e1'"" e’ eZ1Z—Y'>"——Z7Z—ee1™"—1 S>e'i
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Interplanetary missions are regarded as prime opportunities to highlight the psycho-physi -
TeTe'ESel eezZ017e1-S—1S—el "-S—17—eZ51< e L"E>">¢
conditions over very long durations. During these space travels, the crewmembers will have
to adapt to a wide range of environmental factors such as weightlessness, social constraint
closed module, monotonic panorama, familial privation, and cultural diversity. They will also
have to cope with the restrictions imposed by life-support system. The ethological works
were particularly concerned with these interfaces [3, 4].

In this complex network, the adaptation model to space environment ( Figure 3) considers the
individual as a whole with all the facets, concerning maladaptive reactions and adaptive strat -
egies. It puts into action a “hard” system ( left facet of the modein terms of conservative regula-
tion, which tends to recover the initial states of the sensorial mechanisms and the physiological
—ZE'S— e-®il H>1'—we*S—EZ81+Z E'+e®1™51YS>’'Se’""—el’ —

o0l 07 —75>S0781Se1e'Z1 ™ Coe'"e e ESeLleZYZe81S15Z &>’ <:
<C1S1ES>*" " YS®EZ2¢S>1>ZSEe""—1eZSe’—e1e"17Z—"E> —S-
level, the weightlessness will transfer the information from the inhibited vestibular function
¢"1e'Z1Y ' ®@2Selez—Ee"—381 "E'Ll 'eel<Z1>7 —+">EZniddlefacd
will be activated, in terms of innovative regulation, to express new behavioral strategies by
¢ Z1Se"7@e—Z—2®@1751-"¢ ESe " —@1 1< e¢1">'Z—eSe'"—@®d]
learning will conduct to a new representation of the space environment ( upper facetinvolving
psychological functions, cognitive skills, sociability, and cultural ability.

SENSORIAL
SYSTEM
*vestibular

DEFICIT - VARIATION

PHYSIOLOGICAL
SYSTEM
*cardiovascular
*endocrinal

Microgravity

*metabolic,etc.

Figure 3. Multisystem adaptive model in Space.
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Figure 4. Dynamics states of adaptation to Space.

YZ>See81 21 @™SEZL >SYZeZ>81 4Z+1 '«'1" @1 ™'Ce’ "+
equipped with his motor luggage and impacted by his sociocultural luggage, will follow an
adaptive dynamics, day after day, month after month, year after year as evolving states of the
individual behavior, the social behavior and the cultural behavior ( Figure 4).

2. Individual behavior

‘Z—172{™Z>’Z—E —ele 5171 >ele’'—Z281>Z272EZ+1+>SY «¢1
were in confusing referential cues with inadequate body moving [ 5]. Their performance,
described by the optimization of orientations in a three-dimensional space, improved over
=771 ®©1e'Z¢L1le>Se7SeeCl1eZYZe"™1'S5-"—""7®@1IE " ">e'—Se'"-
nitive experience, spontaneous, preliminary, followed by integrative stages of adaptation
underlie new relations between the body references and those of the physical environment.

®1S1>Z@Zzeed1e' 21—’V ¢2Se1<Z2'SY"">1'®®1E'S>SE+Z>'£7-1

—EZ1'—1@'"se,0Z25-1">¢'eSel 'e'e@dle'Z1-S—1"51 "-S—1"—1
form domestic and professional tasks like those done under terrestrial gravity, whereas the

"eCle" e 1SYS eS80 7171 -8&7251'Se1<Z2Z—1™eSEZe1 —1—
behavioral changes Bpil 'E>"¢>SY’'e¢1‘Sele'Z1-"el <Y’ " 717 ZE-
postures, and orientations. The vertical position is thus no longer the only one possible. This
~ZS—0e1e'Sel’—175¢751¢"17 ®'Z—ee¢1™Z5¢"5-1eSe"®@1e'Z1 -
gies that transform the quality of locomotion and manipulations with new orientation possibil -
o' 7l —1 Z'e'eeZee—Z®®il —1Ze "¢’ ESeleeze’Zedl """
as observable evidence of the human adaptation to space. In addition to the conservative physt
ological homeostasis, the quantitative description of what the moving individual is doing in
microgravity is postulated as innovative regulation in the multisystem adaptive model.
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‘Ze'Z>1 7 —«<"S»>ele'Z1"><'eSel ">l ST —1">1"—1Z1™SE
recordings, the results showed how humans in space elaborated a new world of perceptions
S—elSEe " —0ele'>"2e'1e'Z1E'S—eZ0e1 el e¢1™>'Z—eSe'"—cei
to this new environment, after three days of space sickness induced by vestibular-ocular con-

"Ee@dl Z17<@Z>YZele'Z1 " EE2>>Z—EZ17e1Z2Se,o" —175' 72—
activity ( Figure 5).

Holistically, the physiological challenges facing man and woman going into Space have been
well documented in books and chapters, with examples such as fundamentals of space physk
ology [7, § and space medicine @, 10pi1l | ™~ Z>7Z1 " 1-"E>"+>SY’'e¢1S—1>
™ G e e ESel —™e ESe" —@1le™51¢'Z1-S" —eZ—-S—EZ1"*1-:
prime importance to keep the missions operational. Psychology of space exploration is a new
E'SeeZ—eZle 516" —e 0755’ —1"—e7>™eS__7eS5¢1 ’o'ecel SHY:
Humans in Space might answer issues regarding psychological hurdles [12].

On the one hand, individuals’ health status has to be optimum, with medical and physical
requirements. The spationaut, with his/her physiology, has to regulate loss of weight, loss of
(T—Z81le"e®lTel-70EZ81l @171V @ " —81S—ele"re1l" 1
mized with medical training before going into Space, special countermeasures on physical
SEe'V'etl ‘Z—1®eS¢' —el'—1 MSEZJ1S—+1™ ¢ ES1>2E"
emphasis is placed on cardio-vascular responses by developing individual countermeasures
[13] and on musculo-skeletal responses because there is an individual variability in spite of
exercise regimes l4pil —™‘'Soe’el’el1See ™ 1™eSEZe1"—1—27272>",E™
ing a high level of performance [ 15 from body-disorientation to related stress in micrograv -
ity. That has an impact on the individual behavior in terms of behavioral health.

On the other hand, the individual’'s behavioral health should be positive with congruence and

assertiveness requirements [L6]. The spationaut, with his/her psychology, has to cope with loss
of mental ability, loss of wide sociability, loss of close family contacts, loss of privacy, loss of
©S5071eS—e®@ES™ZJ1S—e1S1-7ee’'s7e717¢17 ¢ 5@il @ «S+'"—1S

Figure 5.1 ZSe&< et 17>’ Z—eSe'"— 01’ —1—"E>">SY e¢1le7>'—e1S51],eS¢1 5" eSel "o
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groundsupport[ 17p1S e 1¢S>1SelE " ——-2—"ES*""—1 '¢'1 S»*'1’cel1l™"a
ducted on personal value [18], personality trait [ 19], emotional state [20p 3 1 E " —-7—'E S~
[21p81S—el1—-7—eSel1'7ZSee'dl 'e'1e'7Z1—77¢1"0dle7 —'—el’'—e’Y'e2

tion [22]; in other words, all that has an impact on the individual behavior in ethological terms.

Good health, both medico-physiological and etho-psychological, is the key to quality of life

and to successful work. The individual behavior in its optimal and positive meaning is the
s@el e’ —"1"e1e'Z1 Zee «Z'—elS—ele" e e™’5’e]1 el e'Z1E>Z-

®e>S’'—Z+1¢¢1'0" S’ —1S—e1E" — —Z-7Z—+1"—E€Z1'2&®'Z1

3. Social behavior

‘71’ eSeZe1S—el1e'Z1E — —Ze1E>Z -72—-<2>1"<eZ>YZ+12a
o/—"—e>SeZel1e'Sel1E" — —Z-7—el1le72—7>SeZeleesZerl-S
o' " 17—'S—EZele"E’'Sel1>Z+Se’"—""™MelYZreiZeelE — —
to both environments [23pi1 > —1e'Z1 —e' Y ' ¢7Se1’— 175’ eSel ’o‘ele™1
—7-7—+1E'S—«<Z>017 51" —0e’'eZ1 ™ eSs51 eS¢’ "—edl1>ZeZS>
SeS™eSe' " _17¢1e'71'7-S—1¢Z"—e1"—1 S>e'1e71'721'72-S—P4Y

The main results from the research showed three adaptive ™M 7>’ “ecefil’ —'e’Sed 1 —'-
odsoverl S1 X", eS¢1 @~ eSe’'"—1 e7e¢1 0121 2>"™M7S 1 S——.
ES-™S’e—01"YZ>1S1\V,eS¢1 ™75’ —7—eSel S—™S’'e__1e"51 7
0 U01S—e1"VYZ>1S1IWY[,*S¢1 2-S—1 Z'SY'">1"—1 jeZ—eZ-

In these limited habitats, the personal distances decreased and the public distances increase
among the crewmembers. We observed high values of social distances and body mobility from
71 —'e’Sel ™75 el e 1e' 71 —Sel™Z5' il —1'—E>ZS0e’ —e1
orientations was also noted among the crew at the midpoint of the medium-term simulations
[25]. Over a 520-day Mars-500 experiment, the crew simulated how to live and work together
©'"71S1>2Se1-"e@'"—1 "+'1S1X[V,*S¢1 Ss>e', S>el1e>SYZed1¢

S>ce, S>e'1e>SYZeil ‘Z1sZ0ezesele'™ Zele'Sele’'—~71'Se1S1-
interindividual behaviors in terms of personal actions, visual interactions, object interactions,
body interactions, facial expressions, and collateral acts. The crewmembers followed phasic
periodic, and punctual behavioral changes in extended periods of time, as it was observed
Sele'Z1 —eSH>EEL "—E™>+’S1eeSe’"—1S—elez> —ele'Z1 >’

Z1'+1e™SEZ1le'-22S+"501751S5S—Se"e27210Z4 —el™>"Y o7
“—1 Ssetle™>1e7 — e« 1Figuré 6), heSHBhAViaral adaptation is mainly related to social
interactions with an emphasis on visual interactions ( Figure 7).

o7 —e] "ol ™ G ESe1S—e1-7Z—eSe1'7ZSes'dle' 71" E'Se1<Z'S
and verbal communications has become of new interest to investigate interplanetary missions
from the perspective of multidisciplinary approaches. For instance, correlation of etho-social
and psycho-social data during the simulated Mars-500 interplanetary mission aimed at iden -
oo’ —el E>Z —Z—<Z>0 1<Z'SY'">Sel ™y~ o701 >1<«Z4751%—+7
Zi™e 58" _eil Z1e 7—eloe’'es—' ES—el1—7¢Se’'YZ1E>>2Se"
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Figure 6.1 —Y'>"——7—¢Se1S—el1e7-™",Se]eSEe" >l —225eZ¢1™"—1 S>e'j

communications, and between the sociometric parameter “popularity in leisure environment”
S—e1S—'Zet¢1eZYZeil Z1See™1e¢e " 72—ele'e—"' ES—el ™M ’e"
parameter “popularity in working environment” and interpersonal communications, and
facial expressions; and between the sociometric parameter “popularity in leisure environment”
and interpersonal communications, and facial expressions. This highlighted complementary
Y'Z ™M™ —eel’—1e'Z1 Zeel"ele’eZ1eE®' Z—EZ®1S—e1e"E'S:"
versus discursive, exhaustive versus restrictive, and descriptive versus introspective [26].

52 1572+Se’"—@1Se@™1™eS¢1l —-™"5eS—0e157eZ@l'—1+'Z1®zE
T—Z1¢Z2S5>1S8S—1<Z¢"—el’'—1'" eS¢’ —1S—e1E"— —Z-Z—+il-
iors correlated with individual questionnaires, and video analyses of collective activities
showed that the amount of time spent together during free time is highly associated with the
intensity of relationships [27].

Figure 7.1 "E’'Se1’'—+¢Z>SE*""—@1l’'—1'e"eSe’"—1e¢75’—+1S1[V\,*S¢1 S>S, >« E1Z;’
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—eZ>™MZ>0"—Se1S—e1">eS—"£Se'"—Sel’ceiZel Z>Z1Se*>7Z!
stays onboard the orbital Mir station and onboard the International Space Station (ISS).
ZeSe'YZ172 ZEeel —Ee72eZe1le” 1E>Z 1E™'Z'™"—81™"">17S
ing from environmental stress and related to crew heterogeneity [ 22]. However, positive
Z ZEe@1™e1e>"2™M1Z{™Zy'Z—EZ1'—®'+Z1®@™SEZL1'Sc’+Sece]
the human point of view, being in Space along with being in microgravity are unique oppor -
o7—"e'7Z01e"512ZY e Z—EZ17*1 Ss>e'17«®@Z>YSe'"—1S®1S1 ‘"7
as reported by the ISS inhabitants R8]. Despite constraints of social monotony, social isola-
" —81S—1 " E'S1E"— —Z-7Z—+81'2Z1E>Z —-Z2-<Z>1ES—1-
—ele'Z1V @’ T —1"ele'Z1®25> 72—+ —+17"181S5>S S¢1Z—-Y">"
of Hall [29pd1+'Z>7Z1'1S1 0 ’eele>"-1S1e E ' Sele™MSEZ1+"1S1
Salutogenis means that individuals who adapt positively to an inhospitable or extreme envi -
T ——7—e1E®S—17>'YZ1<Z—7 +1+30-Qne éxarhplg 8 fositke-cApind strat-
ZeC1l' —1eZ7Se’—el 'e'le'ZleesZe®l™elc<Z’'—e1’'—1 MSEZ1l @l
Z ">01¢717¢eS'—1@E-—MSe ¢HL'Ze™PL —e >SS’ —317>17Z-"81 &
is a component of social behavior.

For interplanetary missions, selection criteria should include social compatibility. Then train -
ing should enhance interpersonal skills, leading to the best way of psychosocial adaptation
in Space B2pil ‘Z1E>7Z lZ ZE'YZ—Zweel1S—elwSeZetl "oel«
SEe"—®1'SYZ1eS'—Ze1S4Z—+"—1"—1e2' 21 E " —2E*Z
stations referred to as Lunar Palace 1 83pil 'e—' ES—el’'—e’'Y'e7Sele’ 757
Sl Ze+1S®e1E>Z 10ee>2E+2>21 SwelS1leZeZ5—"—S—812Y2Z—
showed that group climate was a good state for a successful mission. However, intercultural
—eZ>SE " —®1S>21—Z7Z 1S’ —-®©1e"1Z-™'Se’£Zil Z+e7>SesC 1>
""5Sel —"s—el E"Zeel — 27— EZ1 E" 734 WallinationdM drevis b&ohie-
cultural space groups on a long-duration process by sharing values from their individual
Zi™MZy'Z—EZ®e1S—e1™Z>EZ™e'"—@17els’ Z5Z—eleZ>5Z0e>"S

4. Cultural behavior

Small groups of three to six members, mixed-gender and multicultural compositions would
be core features of terrestrials gathered for deep space exploration. Such a group is a dynaml
“>eS—"E£Se’"—1 ‘7>571Seel 71 >EZ®@1S5721 —1787 ’<>’7-1¢
ciency structures [35pi1 ‘Z1>7¢Z0e17+1SeS™e'Y71e¢—S—"Eoel1"*1S—1
thus be compared to the laws governing self-organizing systems. These laws are based on th
‘2075707 —Z7"0C1"7 010 2517 —1Z2¢Z2-72—o2®il —eZ>—Se' " —Se1E"
—S¢1'SYZ1S—1"-™MSEel1"—1¢'Z1E722>Se1<Z'SY " ">1e">1¢7 o
composition is an element of heterogeneous organization and helps in mitigating the inter -
™75 " —Sel1E"— "Eemle™>1eZYZe" ™ 36 THE léats 0 Bew §aals of v
tigations into intercultural relations with an emphasis on use of space, use of language, and
use of time. The analysis of mean durations of collective activity, while free grouping at meal
times during the Mars-500 experiment (Table 181 e‘~ Zeloe'e—' ES—ele’ 7
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Subject RU1 RU2 RU3 FR1 IT1 CH1
Mean (minutes) 23 22 14 25 16 16
Standard deviation +6 +7 5 +6 +8 +6
Table1.1 “eeZE ' YZ1SEe'V'et¢ 10755’ " —1"—1E"— —7Z-7Z—o1e75'—e1S1[XV,eS¢1 S

E7007>Se1<SE”e>"7—e1S—el-—"E'"—1¢"Seil —1"—Z1@’'*Zd]
the longest time at meal as it is customary in daily life activities in a given country or region.
—1e'Z17¢ 75107281721 Zee’'S—, ¢Se'S—, " —Z®Zle>"z™1]|
' —-718¢1-72S51S01S1e™ZE’ E1+SE*1S4>'c7eZe¢1¢”1 S>¢’S—
Wil ‘Z1S47Z>1@eS¢Ze1"—1'Z1 S>oe, > ed1 "eZ1e'721—7 1
'— 1S —el@eS¢ —eil ‘ZeZlsZZiec@leieeZ@eleSel’el —eo)
et 1715 7™I1 7 -<Z>001LEZe75Sele’ 757 —EZ1E 71,
cultural behavior viewed as positive way to live and work together very far from mother
S>¢1S—1¢75>1S1Y7Z>¢1¢"—e1e¢'—71S S¢le>"—1eS—"e¢le’'—" i

T ZE—1l-"E>T,TE Lot l-"eZoele T 1EZe+2>Se 1l ™S E
™ e ESel™MZ>@™ZE'YZil ‘Z1 — ¢~ —1"e1®@™SEZ 1' " see]l
obvious relation with the notion of culture [ 37]. This approach takes into account spatial rela-
" —®©1S®e1S1EZ—>Se1YS>'SceZ1+'Sel’'— 7272—EZ®el+'Z21CE
tive process. In the history of humanity, there has been a revolution in cognitive capabilities
and in learning skills that brought Homo sapien$rom real to virtual integration [ 38]. In the
future of space exploration, there will be an evolution of the human adaptability to autonomy
that will bring Homo spatiugo virtual integration of the surrounding world, thus avoiding
Ze' "o ESeleSET> @171 Z17Z—Y > —-Z—+10'0"+Se’"—81E"
cooperation was a behavioral response of survival in the ancient civilizations and ethnicities
[36]; equivalent responses might occur in future micro-societies and on remote planets, from
surviving to adapting and then evolving. Hence, it is of prime importance to consider the
cultural values of the space group [4].

"—®’eZ>1S1-S——Zel-"ee'""T—1"—1 TT—0817—eZ>1'¢™ e5SY "«
exploration, navigation innovation, and basic technologies have resulted in the highest readi -
ness for the development of planetary habitats in the conception of a Lunar village [39pT1 =
having walked on the lunar surface, living, and working on the Moon need to be considered.
With that aim, test beds were performed in analogue environments with an emphasis on

Zeoel —YZ@ee'eSe'"—®@1Sele'Z1 S el ZaeZ>+1 Z®ZS>E'1l S’
communications in multilingual crews. The international and mixed-gender composition of
®—-Seel 757, 7T—, S>®@1E>Z ®1™>"™Zse¢1l0e'—2Se 21 Z1YZ>¢

‘"1 TZeeleS—el"—1e'Z7Z1™eS—Zejl o Te e’ ESel@eze’Zel " —1
E" ——7—"ESe'"—0e1S—el—"—YZ5¢Se1l’ —e7>SE+""—cwl 725721 —
the mother tongue [40pT11 >7Z ,—-Z—-<Z>@17Z0e’—e1l—"——Se’VYZ1eS—e7Se
tion abilities. With the evolving of daily life habits in Space and over time, some will actively
interact, others will actively communicate, and the whole will progress in a common cultural
behavior.
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~— ce ' Zmanned mission to Mars, under reduced gravity (1/3 g). In addition to key

e ZE'— " Z®@1S—e1'Sc’sSeleZ®’e—®ILE --Z2—" ES'"—1
7¢"—"-01S—e1S7e",">eS—"£Se’"—1"e1¢'Z1 EZ2e+7>5Se1l @™
"0l eSE”L 1 E —+SEel o'l -"e'Z51 S>¢'831'—1SE+2S1"ce
—T—"e"—¢1S—ele"1l —e1—7Z 1EZ—+Z>®17e1 —eZ5701 '
the Mars-500 experiment said that multiculture was seen as an advantage rather than ¢
©'®@SeYS—eSeZ1«ZES720Z1+'Z1E>Z 1S4Z-™eZele"172—e750
knowledge accumulated by every crewmember from their own living and working experi -
ences B1lpil ¢1'001 ' —™ " >eS —e1e"1e¢S"71" —e"1SEE " Z2—e1'71—
'— e S—EZ81+S>1e>"-1S—C1E 'V’ '+'£Se’"—81'2>21S>Z1e-
S>Cle Zeeo'—e@l’'—10@—-Seele’' V' —el1™MeSEZ®1IS—el' —1e>" 7"
behavior is associated with a region as well as a nation. In a Mars village, rituals of the
inhabitants should be invented.

T—e'eZ> —el o211 Z2S>e¢1 '72-S—0d1 21 ZY eze’"—S>¢1 @ome

>’ —Se’ —e 1’ Hamodiggetsdd widely across the terrestrial globe and was exposed tc
7o ESCIE'S—eZ®1cZ01-">21"-™"5eS —ee¢l ' — Z2Z—EZ*1<6
plex behaviors including advances in technology [42].

The discussion is open. Human nature would develop further with interplanetary humaniza -
tion and Space colonization, beginning with physical evolution and extending over cultural
evolution.

5. Conclusion

In future research, the adaptation strategy of each spationaut and of the whole space groug
will be shown as a multisystem integration, from survivability factors (cardio-vascular decon -
ditioning, hormone regulation, immune response, radiation reaction) to adaptability factors
(motor behavior, cognitive demand, social interactions, verbal communications, cultural pro -

eZ®dle'Y —el1'Sc’eeiiil ‘Z1-S'—1'—eZ>Zkel1 " e1esS—ee'cE
Z>¢Z2«' ®1Z ZEeel ele'Z1l—720e"™eZ1eZe75—"—S—eel'—VY eYZe
from the medical, physiological, psychological, sociological, anthropological, and ethological
viewpoints. This would contribute in preventing negative environmental impacts on future
interplanetary missions.

Once the space traveler reaches the Moon, Mars, or beyond, who will he or she be? They wil
o7 —o'YZe01<¢Z21S—1"—Z5SE*’'YZ1-S—1"51 "=S—081 'e'1e'2Z">
He or she will have their individual identity and  they will be as a group entity, by building the
same language code and communication rules based on multinationalities.

From an individual behavior with new body orientations in microgravity, a social behavior

el ™ZE EL1' —eZ>SE " —@1S—el —eZ> —e'Y'e7Sele’ @S~
with proper rules of communications within the space group after separation for a long time
(Figure 8), we may draw an adaptive scenario of human crew in Space.
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