wen Collumb

was para-

lysed in 1993,

when he was

21 years old.
A tire on his motorbike blew
out and he fell into a ravine,
breaking a single bone in his
spine. When he recovered,
he couldn’t move his legs
and could control only the
biceps in his arms.

He spent years in assist-
ed living before petitioning
to move to his own place in
Dublin, Ireland, with the
help of some home aides.

In the summer of 2024,
Collumb flew to Bath in
the UK to train for the Cy-
bathlon, an international
competition run every four
years to encourage the
development of assistive
technologies. The competi-
tion, hosted in Switzerland

by the university ETH Zu-
rich, consists of eight races
for teams and their pilots
(which is what the primary
competitors, with varying
disabilities, are called),
each targeting different
innovations, such as arm
prostheses, leg prostheses
and vision assistance.

Collumb, who is now
54, has participated in the
Cybathlon since its first it-
eration in 2016 as a pilot in
the competition’s most ab-
stract category: brain-com-
puter interfaces. Imagine
staring at a cursor at the
centre of your computer
and willing it to move to
the right. A brain-com-
puter interface, which
allows humans to control
computers with just their
minds, can turn that will-
ingintoaction. As someone
who lacks almost all abil-
ity to move his body, a
brain-computer in-
terface could allow
Collumb to play
video games, use the
Internet and direct his
wheelchair himself,

Collumb's team is led by
Damien Coyle, a professor
of neurotechnology at the

University of Bath and the
director of the university’s
Institute for the Augmented
Human. Coyle is best known
for building brain-computer

interfaces with electroen- .
cephalography or EEG," -
which uses electrodes

placed on the scalp to meas-
ure brain activity. The idea
is to see which areas of the
brain spark to life when,
to use the example again,
someone wills a cursor to
the right, and to link this
activity to computer com-
mands that push the cursor
to the right. It's not far re-
moved from how our bodies
work A
Electrodes on the
scalp are easy to use and
cheap, but they are often
clumsy, having to track im-
pulses through fluid,
bone, skin
and hair, The

Oliver Whang on the man who can make the
cursor move just by thinking about it

alternative is to use an im-
plant. Neuralink, a brain
implant company founded
by Elon Musk, has a valu-
ation of around $9 billion:
Precision Neuroscience, a
competitor, has a valuation
of around $500 million. But
such procedures, which
involve opening the skull
and placing a monitor on
the surface of the brain, are
invasive and expensive.

he brain is noisy,

has natural varia-

tions and can be in-
surmountably difficult to
decipher just by looking at
it. Al has helped. Special-
ised programs are able to
pick out patterns from data
sets too large for humans
to process and, from brain
activity, can decode inten-

tions better than before.
However, it is still not abso-
lutely foolproof.

Relying on increasing-
ly accurate EEG readers
and Al classifiers, Collumb
and Coyle have improved
since the first competition,
where they placed fourth.
But so have others. Dur-
ing their training session
in the summer of 2024, the
two sat together in front of
a large monitor; a skintight
hat with 32 honeycomb-like
electrodes was wrapped
around Collumb’s head.

Attila Korik, a Hungar-
ian scientist, sat nearby,
staring at his own screen.
He began calibrating the
brain-computer interface,
asking Collumb to try
moving different parts of

his body While watching
measurements of the vot.
age pulsing through the
electrodes. Collumb's head
jerked to the side, his hands
lifting minutely off his
wheelchair. Sweat dripped
down his cheek.

There were six tasks
for Collumb to complete,
including pushing a virtu-
al key into a virtual door
handle and filling a virtu-
al cup with virtual water.
Three other teams — two
from Italy and one from
Pittsburgh — were also
online, competing asyn-
chronously. Time ticked by.
Collumb missed a few cues,
his eyes squinting slight-
ly with effort. Korik put
his head in his hands. The
team finished in just under
eight minutes. Collumb’s

Mind Power

face was pale and waxy. He
came in second place

The winner, an Ameri-
can team headed by a pilot
named Phillip McKenzie,
who has an implanted elec-
trode, completed the same
challenge in nearly half the
time. The result foretold
the outcome of the actual
competition, in October of
that year: Collumb finished
fourth overall. McKenzie
came in first, completing
every task perfectly, in re-
cord time.

do provide higher de-
grees of control than
surface EEGs. Brain activ-
ity is much easier to inter-
pret when it’s clear which
specific regions are active.
Ceci Verbaarschot, a neu-
roscientist at the Universi-
ty of Pittsburgh, US, who
led the research for the win-
ning Cybathlon team, said
that the difference between
invasive and noninvasive
brain-computer interface
methods was like the dif-
ference between using a
mouse to move a cursor on
a screen and moving the
cursor directly, without a
physical intermediary.
Because of the intri-
cacy of the electrical data
from implants, classifiers
can be highly specified,
capturing intended
movement to the level
3 of a single finger
4 flutter. Many people
) with implants report
being able to navi-
gate virtual move-
ment similarly to how
they used to navigate
physical movement.
Late this sum-

I n most cases, implants

lon, Collumb
said that he still
hadn’t gotten the
implant, and that
he was leaning
against it. He was
content with what
he could do now.
“Competing is one
thing,” he said. “And
then life, and living, and
possibilities of giving me
more choice and control of
my life is another thing.”
He added, “An implant
onto my brain cell, I don't
see it necessarily benefit-
ing my life.”
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