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Who's that inside
that exoskeleton?

By Dow Greenlanm

ismplive technologies
are often launched at
the Consumer Electron-

ics Show, one of the largest
trade shows in Las Viegas, In
past vears, the videocassette
player, as well as CD, DVD
amd Blu-Ray technologies, first
emerged at the show This
vear, Ekso Biomics, a Rich-
mond conmpany, featred its
excitiyg exoskeleton tecluology,
which offers promise — and
also raises a number of ethical,
legal and social concerns.

Muost of us know exoskele-
ton devices from their ap-
pearances in film: from 5i-
gourney Weaver's 1986 indus-
trial exoskeleton in “Aliens,”
te Robert Downey Jr's super-
here suit in “lron Man,” to
Robocop's crime-fighling cv-
borg and the military exo-
skeleton in “Avatar™ Exoskel-
etons have seemed the stuff
of futuristic science fiction.

But they are nof [etion;
vou can buy them now.

Thats why it is important (o
rase the questions arcund this
technology before the mature
lechnodogy becomes wide:
spread so that policy makers,
legislators and reguluors are
nol surprised and forced 1o
implement knee-jerk reaction-
Ay responses o underapprec-
alid fssiies,

Like its FDA-approviead
cotnterpart ReWalk ialso
Tentured at CES), Ekso mnnu-
lactures wearable rolsolics
built to amplify human
strength and agility and re-
place diminished or lost func-
tionality. The devices are
particularly suited 1o help
those suffering lrom resirict-
od mobility due to paralvzed
or weakened limbs. Yot the
lechnology raises many con-
cerns, such as:

Social justice: With exo-
skeletons costing as much as
a hooury car, who should
have access to this technol-
ogy? How do we think about
the eventual dependencies on
such an expensive device? As
a society, we may need to
revonsider able-ness, in light
of these and other technologi-
cal opportunities for over-
coning our limdtations. Eni-
Plovment lawvers will need
to work out whether some-
one who regains ambulatory
functions while working in
an exoskeleton is still disa-
bled in the eves of the law
and/or to what degree,

Human enhancement:
Ekso is reportedly pursuing
mibitary-grade as well as in-
dusirial-grade exoskeleton
solutions, enabling soldiers
and workers to perform lon-
ger and harder, In upgrading
our soldiers, however, we rin
the risk of treating them
maore like machines than
humans, further dehumaniz-
ing warfare and its very hu-
man actors. Moreover, this
augmentation of otherwise
healthy individuals — as
distinet from treatment fio-
cused on aclieving, sustain.
ing or restoring health -
rhatses elhical concerns rela-
ing o himan enhancement.
I'hese issues are ol |-|1I}'
livdned 1o owe regular daily
Inleractions, but also arfise in
sports, as the disabled (and
now disgraced) Olvmpian,
Cscar Pistorius, has shown
us,

Persomal and product
liabilities: With the potential
for semti-anloNOMmMoUs, oF ever
autonomous, excekelelons (Le.,
those that work with lintle w
no human intervention), courts
will meed to determine wheth-
er a person injured by another
in an excekeleton suit was
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Joel Kinnaman rocks (he
exoskeleton in *RoboCop.~
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Robert Downey Jr., exoskele
tom-clad inin “lron Man 2.”

igured by the semi-indepen-
dent suit, by the person wear-
ing the suit, or something in
between, These uncertainties
will be exacerbated with the
continuing development of
prosthetic devices implement -
g brain-computer witerfaces
that provide for ntuitive con-
trol of the device through
blerpreting neural activities of
the wser, Was the offending
action cansed by an exodkels-
by suiEl the pesull of coqsciois
or unconscious waght?
shonld that make a difference?
There are no simple solu-
tions, although many solu
tions may arise organically;
for example, costs and access
issies may be lessened as the
technology becomes more
widespread and cheaper.
Many of these izsues can
be dealt with through well-
thoughit-out regulatory solu-
tions. Rules of engagement
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Russ Angold, co-founder of Ekso Bionics, with a robotic
exoskeleton. The devices pose moral and practical dilemmas.

Bac qpuis LA 0 B ROC e Paass 2070

Nick MeGill, University of
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can be modified to clarily the
underlying humanity of up-
armored soldiers. Employ-
ment laws can be rewritten
to accourd for disabled indi-

viduals wiho, while they have
regained some funclion, re-
main disabled. Additionally
regulations can be revised (o
keep in mind that mecha
nized humans in industry
retain many of their human
Emitatsons.

But, for society ot lange,
encakeletons ralse much more
|'|-:|:.;"rllrr:l.'||.; ul-| l--l:!]lll""\\,
estions that will l'\'l'rllllqli:l
force us 1o pedefine how we
percetve humanmty and self.
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