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A
b

stract 
The project focuses on the hum

an centered design 
approach for aiding crew

ed space operations in 
m

icrogravity. The key elem
ent is enhancing the floating 

experience, w
hile enabling hum

ans to adapt in 
m

icrogravity environm
ents. The m

etaphor of the 
undersea w

orld inspired the design of a body extension 
that can com

plem
ent the interiors of Z

ero-G
 habitats. 

The analysis of the unique seahorse’s tail structure 
becam

e the insight into the overall biom
im

etic design. 
In fact, a seahorse tail enables m

ovem
ent, gripping and 

protection to the seahorse w
hile floating. S

paceH
um

an 
is an additive prosthetic that can m

ove around the body 
to grasp objects and handles in m

icrogravity, protecting 
the w

earer from
 injuries that m

ight occur w
hile floating 

in a confined habitat, w
hile providing an adaptable and 

kinem
atically stable base. S

paceH
um

an has been 
designed through different com

putational design 
m

ethods, to sim
ulate its behavior in m

icrogravity, and 
has been w

orn and tested on a Z
ero-G

 flight. 

A
u

th
or K

eyw
o

rd
s 

H
um

an S
pace Exploration; B

iom
im

etic D
esign; 

M
icrogravity; A

dditive Prosthetic; W
earable S

oft-robotic 
D

evice. 
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C
S

S
 C

o
n

cep
ts 

• H
u

m
an

-cen
tered

 com
p

u
tin

g
~

H
u

m
an

 com
p

u
ter 

in
teraction

 (H
C

I); H
aptic devices; U

ser studies; 
Please use the 2012 C

lassifiers and see this link to 
em

bed them
 in the text: 

https://dl.acm
.org/ccs/ccs_flat.cfm

 

In
trod

u
ction

 
The S

paceH
um

an project arose from
 the vision of a 

possible future in w
hich hum

ans w
ill com

m
only live and 

w
ork in space. This scenario requires, indeed, a deep 

insight in our design thinking today to enable a change 
and create an im

pact for hum
an space exploration and 

better coping w
ith the challenges im

plied by zero 
gravity environm

ents. This w
ork is an attem

pt to 
form

ulate a hypothesis about the possibility that in the 
future the hum

an species w
ill face a new

 great 

m
igration, but this tim

e beyond the confines of our 
planet. Therefore, som

e questions arise. H
ow

 w
ill our 

habits and behaviors change? H
ow

 should w
e 

reconfigure our physical structure to respond to the 
various gravity fields that w

e are going to experience? 

S
p

aceH
u

m
an

: a
 b

iom
im

etic d
esig

n
 

O
n Earth, the configuration of our body responds 

exactly to the law
s of gravity. 

B
ipedalism

 is the m
ain 

distinguishing feature of the hum
an race and is 

characterized by a narrow
 base of support and an 

ergonom
ically optim

al position thanks to the 
appearance of lum

bar and cervical curves [5,7]. H
ere 

on Earth our body is our m
ain reference system

; in fact 
w

e can clearly distinguish w
hat is above w

hat is 
underneath, w

hat is on our right and w
hat is on our 

left. O
ur eyes, through their alignm

ent and the im
age 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
Figu

re
 1

: Flyer floating in m
icrogravity w

ith S
paceH

um
an during a Zero-G

 flight parabola (Photographer: S
teve B

oxall). 
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Figu
re

 2
: S

paceH
um

an spatial 
configuration w

hile floating w
ith 

the user in m
icro-gravity. W

hile 
floating, the gravity line does not 
assum

e its regular conform
ation 

since the m
ain elem

ent de fining it 
has disappeared. 

processing capabilities of the brain, determ
ine the 

distance and orientation of the horizon. In the absence 
of gravity, w

here som
e of the law

s of statics and 
physics are altered or fail, our body no longer has this 
precise reference system

. Lacking this reference 
system

, the validity of the environm
ent that surrounds 

us also disappears, and w
e no longer know

 nor, above 
all, need a floor or ceiling; our body is transform

ed into 
a floating elem

ent in a space no longer defined by the 
law

s of gravity. Therefore, for adapting to a radical and 
sudden change in environm

ental conditions, w
e need to 

adopt a disruptive design response in order to address 
these new

 needs and requirem
ents for sustaining 

hum
an life in space. Indeed, the need to act on the 

body itself, perhaps providing an extension, seem
s an 

appropriate response to allow
 the exploration of such 

an extrem
e and unusual environm

ent in a com
plete 

w
ay, w

ithout leaving uncovered or exposed areas that 
w

ill be essential for navigating reduced gravity 
environm

ents [3,4,10]. 

U
n

d
ersea

 w
o

rld
 in

sp
iration

 
The underw

ater environm
ent, also used by N

A
S
A

 
researchers and scientists to dem

onstrate their 
experim

ents on zero gravity sim
ulations, is the perfect 

setting to observe floating organism
 and from

 w
hich to 

take inspiration [8, 16]. In this case, am
ong all the 

m
arine creatures that use their tail for sw

im
m

ing, the 
seahorse stands out. It has developed an extension of 
its body that does not perform

 solely the function of 
rudder or propeller for sw

im
m

ing. Indeed, seahorses 
use their tails to grasp objects in their environm

ent 
w

hile they cam
ouflage to hide from

 predators and hunt 
for prey. Flexibility and resiliency are key features that 
enable these behaviors. The sam

e features becam
e the 

key aspects to im
plem

ent and develop in a physical 

body extension that enhances body m
ovem

ent, 
gripping, and protection in m

icrogravity. The analysis of 
the perform

ances of a seahorse tail w
as studied in 

detail thanks to a research on "W
hy the seahorse tail is 

square" published in 2015 on the journal S
cience by 

M
ichael M

. Porter, D
om

inique A
driaens, R

oss L. H
atton, 

M
arc A. M

eyers and Joanna M
cK

ittrick [13]. 
S
paceH

um
an is therefore an additive prosthetic or 

otherw
ise definable as a "supernum

erary robot". 
S
paceH

um
an w

ill be able to facilitate the use of space 
in zero gravity or reduced gravity by restoring the right 
m

otion and balance of our body and assigning a new
 

function to a part of our body that until now
 has not 

been fully exploited [1,6,11]. Through air cham
bers 

specifically designed to be able to change their shape 
and bend along a reinforcing rib of the m

aterial, the 
astronauts and space tourists w

ho w
ill use 

S
paceH

um
an w

ill be able to cling to useful surfaces 
inside orbital housings or in Lunar or M

artian villages. 
Each air channel is fabricated from

 a thin silicone layer 
that gives a great deform

ability. The m
orphology 

variation occurs through the inflation of these air 
cham

bers that are divided into three m
acro sections; 

each of these sections has 4 aligned elem
ents of the 

sam
e size, for a total length of 1.4 m

 (Figure 2). The 
subsequent sections have, respectively, a dim

ension 
equal to ¾

 and ½
 of the initial one. These air cham

ber 
lines are connected to air pum

ps that are activated 
follow

ing the behavior of the user's body and the 
surrounding environm

ent. The various sections can 
sw

ell independently and along one of the three lines, 
thus allow

ing the tail to obtain m
ultiple configurations 

(see also Figure 3). 
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Figu
re

 3
: Actual S

paceH
um

an 
prototyping configurations. 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Figu
re  4

:  C
om

putational  Fluid D
ynam

ics  
sim

ulation  results  of  S
paceH

um
an  air  

cham
bers  perform

ed thanks  to  the  
coupling betw

een  O
penFO

AM
©

  Library  and  
G

rasshopper©
.   

S
tate

 o
f th

e art 
The m

ain inspiration w
as derived by review

ing the 
actual B

ody R
estraint Tether device w

ith astronauts, 
described in Extravehicular A

ctivity O
perating 

Procedures (ES
O

P) for A
stronauts [20]. The body-

restraint tether (B
R
T) is a flexible 30-inch-long netw

ork 
of fabric-covered cables and ball joints that lock the 
astronaut's upper torso to a system

 of handrails 
installed around the station and is part of S

pace 
Exploration Equipm

ent and Tools developed by N
A
S
A
. 

H
ow

ever, the B
R
T system

 doesn't allow
 autom

atic 
activation and rigidity as it is not a robotic body 
extension. A

lso, it is m
ainly used for extra-vehicular 

activities (EV
A
) such as spacew

alks and not for 
im

proving the operations inside the spacecraft. 
R
esearchers at the N

A
S
A

 Johnson S
pace C

enter (JS
C
) 

in collaboration w
ith G

eneral M
otors (G

M
) have 

designed and developed R
obo-G

love, a w
earable 

hum
an grasp assist device to help reduce the grasping 

force needed by an individual to operate tools for an 
extended tim

e or w
hen perform

ing tasks having 
repetitive m

otion. There is som
e prior art in soft 

robotics [15] for space exploration, such as the "S
patial 

Flux: B
ody and A

rchitecture in S
pace" project 

developed at M
IT M

edia Lab by researchers C
hrisoula 

K
apelonis and C

arson S
m

uts. The S
pace Flux project is 

based on the idea of a tem
porary architecture that 

coexists w
ith the body. Through air cham

bers and 
pum

ps that activate the inflation of the structure, the 
user is trapped in the arm

s of the robot and can enjoy 
his or her ow

n rest w
ithout the fear of floating freely in 

space [9]. 
A
nother exam

ple of shape-changing 
interfaces through pneum

atically-actuated soft 
com

posite m
aterials is PneU

I, a project designed by 
M

IT M
edia Lab and M

IT EEC
S

 researchers [19]. The 
shape changing states are com

putationally controllable 

through pneum
atics and pre-defined structures that 

lead to m
ain four applications: height changing tangible 

phicons, a shape changing m
obile, a transform

able 
tablet case and a shape shifting lam

p. O
ther tail 

inspired projects include “A
rque: A

rtificial B
iom

im
icry-

Inspired Tail for Extending Innate B
ody Functions”, 

developed at K
eio U

niversity G
raduate S

chool of M
edia 

D
esign by Junichi N

abeshim
a, K

outa M
inam

izaw
a, M

H
D

 
Yam

en S
araiji. H

ow
ever, this tail concept configuration 

is not m
eant to w

ork in reduced gravity or in 
m

icrogravity for hum
an space exploration [12]. 

C
om

p
u

tation
al p

erform
an

ce b
ased

 d
esig

n
 

The S
paceH

um
an project has been entirely designed 

using com
putational design m

ethods in order to achieve 
a high-perform

ance solution. D
ifferent digital 

sim
ulations have been perform

ed using Finite Elem
ent 

M
odels directly associated to the param

etric m
odel of 

the tail structure. S
paceH

um
an consists of a trio of 

ribbed tubes m
ade of translucent, flexible silicone. The 

ribs are actually 36 air cham
bers that can be inflated in 

different configurations by 12 battery-operated air 
pum

ps attached to a belt causing the tails to curve or 
lengthen in reduced gravity conditions (Figure 5). A

ir 
cham

bers sizes, m
em

brane thickness as w
ell as their 

assem
bly w

ere param
etrized to obtain a flexible 

com
putational m

odel that led to optim
ization processes 

during the design phase and an ease of prototyping 
during the fabrication process. Fluid D

ynam
ics 

sim
ulation has been perform

ed in order to optim
ize the 

dim
ensions and shape of each set of air cham

bers w
hile 

evaluating the pressure differential inside them
. The 

geom
etrical m

odel has been param
etrically coded in 

G
rasshopper©

 [17] and, thanks to B
utterfly plugin that 

utilizes O
penFO

A
M

©
 Library, it has been converted into 

a FE M
odel able to sim

ulate the airflow
 inside the 
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Figu
re  5

:  S
paceH

um
an  fabrication  steps  and 

the  prototype:  3D
  printing  and curing of  the  

m
olding,  m

aking of  the  silicon,  casting and 
curing  of  the  silicon,  final  assem

bly  of  the  
overall  structure.   

Figu
re

 6
: M

achine knitting code 
im

plem
ented for the S

paceH
um

an project. 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

   
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

different air cham
ber sections. The algorithm

 allow
s to 

com
pare alm

ost in real-tim
e the deform

ations 
associated to different spatial configurations of the tail 
w

ith their airflow
 (Figure 4). In particular, S

paceH
um

an 
is designed considering four cham

bers for each set to 
be inflated by each pum

p w
ith a different flow

 rate and 
inflation tim

e period. For the biggest air cham
bers, 

betw
een the first and the last one, the results show

 a 
difference of about 80 Pascal. Therefore, this value has 
been used in the FE M

odel for analyzing the structural 
deform

ation of each air cham
ber m

em
brane. This 

analysis gave the possibility to evaluate the behavior of 
the overall structural perform

ance also considering 
different reduced gravity load conditions (lunar, M

artian 
and m

icrogravity). 
S
paceH

um
an, being a soft-robotic w

earable device, had 
to fulfill som

e requirem
ents m

ainly given by the safety 
standards for the Z

ero-G
 flight and the overall com

fort 
of the user. S

ilicone has been considered the preferred 
m

aterial not only for its ability to deform
 easily but also 

for being lightw
eight and extrem

ely soft to w
ear. The 

fabrication process required several phases, m
ainly 

subdivided in the three m
ain com

ponents of the 
prototype: air cham

bers, back protection, and cover 
sleeve. Fabrication of the air cham

bers required a set of 
3D

 printed m
olds in w

hich the silicone w
as poured and 

cast. In detail (see Figure 5 and 6), the process w
as: 

3D
 printing of the and curing of the m

olds; degassing 
m

ixed silicon com
ponents; pouring Ecoflex 00-30 into 

the tw
o part m

old; extracting the cured silicone from
 

the m
old. The back protection on the w

earable suit has 
been obtained by m

illing M
D

F sheets w
ith a C

N
C

 
m

achine, pouring Ecoflex 00-50 silicone into a m
old 

and curing it. The m
achine knitted sleeve has been 

com
putationally designed through a professional 

softw
are, provided by S

him
a S

eiki, that allow
ed the 

definition of a specific design pattern for achieving a 
seam

less uniform
 elasticity around the air cham

bers, 
for the entire length of the prosthetic, w

hile enhancing 
the spatial deform

ation (Figure 6). Indeed the chosen 
knitting pattern w

as optim
al to let the air cham

ber 
cross sections expand w

hile keeping the length 
constant. Therefore, the textile sleeve is stretchable 
m

ainly along the tail cross sections allow
ing its 

deform
ation w

hile containing the air cham
bers 

together. 

Z
ero-G

 flig
h

t ex
p

erim
en

t 
The prototype has been tested w

ith different gravity 
conditions (m

icrogravity, lunar and M
artian gravity) in 

order to assess its perform
ances in a sim

ulated space 
environm

ent (Figure 1). D
uring the Z

ero-G
 flight, 

S
paceH

um
an has been tested as a choreography, 

m
eaning that each parabola had a predefined inflation 

com
bination. The reason of that choice relied m

ainly on 
safety, as the flyer w

as not an expert, and on specific 
research goals. Indeed, the authors prioritized the 
understanding of the m

icrogravity floating experience 
w

ith and w
ithout this soft-robotic prosthetics to 

understand the feasibility of dem
ocratizing the access 

to space to civils that don’t have any astronaut training. 
In fact, during the parabolic flight, the no-expert flyer 
used a w

earable bio-sensing tool in order to correlate 
the S

paceH
um

an perform
ance w

ith real-tim
e 

physiological biom
arkers, w

ith an Em
patica device E4, 

that show
ed the different stress levels during each 

parabolas. 
M

oreover, given the fact that the 
com

binations w
ere set in advance for each parabola, 

the authors had the possibility to com
pare the 

num
erical testing of the design phase w

ith the flight 
recorded data related to each deform

ation of the tail. 
The authors are planning future Z

ero-G
 flight LB

W
213, Page 5
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Figu
re  7

:  Electronics  and  C
ontrols  in  the  

actual  im
plem

ented version  for  the  
S
paceH

um
an  Tail.   

Figu
re

 8
: first G

-levels (filtered) during the 
Z
ero-G

 flight experim
ent. In sequence: one 

M
artian gravity parabola, tw

o lunar gravity 
parabolas follow

ed by several m
icrogravity 

parabolas. 

A
ckn

ow
led

g
em

en
ts 

The authors w
ould like to acknow

ledge the 
contribution to this research of S

teve B
oxall, 

K
yung Yun C

hoi, C
ady C

olem
an, Prof. Jeffrey 

H
offm

an, Prof. Lorenzo Im
besi, Paolo N

espoli, 
John R

ao, and the support of M
IT M

edia Lab 
S
pace Exploration Initiative, Zero G

ravity 
C
orporation, S

him
a Seiki Inc., Em

patica Inc., 
C
onfartigianato di Vicenza and D

igital 
Innovation H

ub. 

experim
ents in w

hich the tail w
ill focus on reaching and 

grabbing specific targets thanks to an object tracking 
cam

era located on flyer’s back. 
C
ontrolling the behavior of S

paceH
um

an during the 
Z
ero-G

 flight is accom
plished by selectively inflating 

various com
binations of cham

bers w
ithin a 

predeterm
ined tim

ing sequence. 
D

uring each parabola 
the flyer m

anually activated a specific com
bination. To 

accom
plish this, the controller activates pum

ps and 
controls solenoid valves to direct the airflow

 from
 

inflating to exhausting the cham
bers. U

ser interface 
w

as designed to be m
inim

al, yet inform
ative, to allow

 
the user to easily execute experim

ents w
hile in Z

ero-G
 

and also know
 w

hich tail sequence w
as on deck to 

deploy (Figure 7). In order to m
im

ic a biological 
system

, tail sections are inflated and exhausted in 
sequences to create an organic m

ovem
ent. In addition 

to certain com
binations of large, m

edium
, and sm

all 
cham

bers being inflated (base, m
iddle, and tip of the 

tail, respectively), there is also a distinctive tim
ing 

characteristic that attem
pts to m

im
ic a tentacle or 

seahorse tail m
ovem

ent. In particular, the base begins 
inflating first, follow

ed by the m
id-section, then the tip 

of the tail. U
pon starting a sequence, the large cham

ber 
begins inflating im

m
ediately. 

R
esu

lts an
d

 fu
tu

re w
ork

 
D

uring the parabolic flight, a sequence of one M
artian 

gravity parabola, tw
o lunar parabolas, and 17 

m
icrogravity parabolas w

ere perform
ed. Figure 1 show

s 
a flyer w

earing S
paceH

um
an during a m

icrogravity 
parabola. The prosthetic w

as acting as a propulsion 
system

 for changing the flyer orientation. The G
-levels 

of the flights are represented as peaks (1.8g) in the 
graph below

 (Figure 8) w
here it is clearly recognizable 

as the hyper-gravity period before each parabola 

duration (0g). In the future vision in w
hich our body 

w
ill be the m

ain control system
 of S

paceH
um

an, an in-
depth analysis of flyer’s physiological response 
correlated to the tail m

ovem
ents w

ill be necessary to 
understand the level of com

fort of the w
earer. The 

results of this perform
ed Z

ero-G
 flight show

ed an 
higher flyer’s heart rate in correspondence of every 
hyper-gravity phase prior each reduced gravity 
parabola and som

e peaks w
hen certain tail m

ovem
ents 

suddenly changed flyer’s orientation in few
 seconds. 

The authors assum
e that an experienced flyer w

ould 
have had probably a m

ore relaxing experience. 

C
on

clu
sion

 
The S

paceH
um

an project is an exam
ple of the 

evolutionary answ
ers to the various low

 gravity 
environm

ents that w
e are going to face, explore and 

live in the future. In the short term
, according to 

different N
A
S
A

 and ES
A

 astronauts’ expertise, this 
project could becom

e an extrem
ely relevant asset to 

enhance stability and safety in m
icrogravity and 

reduced gravity conditions. In particular, it could be 
used for gripping onto scientific racks and could be 
directly tested on the actual International S

pace 
S
tation, enabling m

obility and m
otion through a 

m
icrogravity habitat cham

ber, providing an “extra 
hand” to accom

plish different tasks w
hile avoiding 

injuries. In the long term
, the S

paceH
um

an could 
evolve as an essential w

earable soft-robot prosthetics 
that could also be connected to a spacesuit for 
facilitating safer EV

A
 and spacew

alks. Last but not 
least, it could give a contribute along w

ith the vision of 
dem

ocratizing the access to space, enhancing the 
possibility of space tourism

 and research opportunities 
“on the field” for people w

ithout a specific astronaut 
training. 
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