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Eye surgery bot

A patient undergoing retinal surgery could

soon be treated by a robot, which acts as an
extra pair of eyes and hands for the surgeon.
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The robotic arm guides a
light stick, which is shone
on impurities in the eye
to aid the surgeon.

The arm's movement is
limited in range and
speed to prevent injury.
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The lens gives the surgeon a
close-up look at the patient's
eye to spot scar tissue that
needs to be removed.

The system is supported by
image recognition software
to identify the impurities and
detect motion.
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With the machine
controlling the light rod,
the surgeon can focus
on using the forceps,
instead of wielding both
tools simultaneously.
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NUS team building robot
assistant for eye surgeons

Osmond Chia

Popular horror, as depicted in the
likes of video game Dead Space
and blockbuster movie Final Des-
tination 5, reflects a fear of ma-
chines operating on humans.

A surgical sequence in Dead
Space 2, for instance, vividly illus-
trates the potential for horrific
consequences if a player in the
game misaligns a surgical needle
in a procedure, resulting in a grue-
some outcome.

Researchers from the NUS are
building a robot assistant for eye
surgeons that aims to overcome
such concerns, as these robots can
be of great use in high-precision
microsurgery, where there is little
to no room for error.

The device, the Beam-a-bot, is
slated for tests on animal subjects
in the next three years, before it is
put through clinical trials at the
National University Hospital, with
the objective of eventually assist-
ing surgeons in operations.

The system uses artificial intelli-
gence to locate anomalies in the
eye and has precise tool-handling.

The eye surgery bot was among
30 robotic projects showcased by
the College of Design and Engi-
neering on March 8 during NUS’
annual open house.

The school’s largest robotic dis-
play showcases projects that start-
ed off from research initiatives,
student creations and start-ups af-
filiated with NUS. The college will
also introduce a new four-year Ro-
botics and Machine Intelligence
degree in August to meet the ris-
ing demand for more specialised
engineering programmes, said
college dean Teo Kie Leong.

The school aims to provide pro-
jects like the eye surgery bot with
a pathway to commercialisation
and deployment outside of the lab,
Professor Teo told The Straits
Times during a preview on March
4.

Associate Professor Chui Chee
Kong, who leads the team of re-
searchers developing the eye sur-
gery device, said it is intended as
an extra pair of eyes and hands for
surgeons, who have the tricky task
of operating a light stick and for-
ceps simultaneously to remove tis-
sue within an eyeball.

Surgeons have to work with ex-
treme care as any slip-up can re-
sult in injury, said Prof Chui.

“In fact, some surgeons practise
using chopsticks with both hands,
so that they are able to use the op-
erating tools confidently.”

The set-up includes a robotic
arm, which moves a light rod in-
serted into the eyeball, while a dig-
ital microscope sends footage to
the surgeon’s computer as he
makes delicate movements to snip
out damaged tissue or impurities.

The system’s software, devel-
oped by the NUS team, uses image
recognition technology that has
above 85 per cent accuracy, based
on early tests.

The device is eventually intend-
ed to be used at NUH first in lapa-
roscopic operations on the abdo-
men, which have a larger margin
for error than surgery on the eye,
said Prof Chui.

Robotic tools have been used in
other forms of eye operations
like laser vision correction or cat-
aract surgery, but remain in devel-
opment for operations within the
eyeball or the retina towards the
back of the eye, which require
high levels of precision. Research-

ers at Oxford University per-
formed the first in-eye operation
using a robot in 2016 to remove a
wrinkled membrane from a pa-
tient’s eye.

Prof Chui hopes the NUS project
can pave the way for robotic assis-
tants in other forms of microsur-
gery — a general term for surgery
requiring an operating micro-
scope - including operations on
blood vessels and nerves.

The project joins a list of other
health-related prototypes on dis-
play at NUS, like a high-tech glove
lined with sensors that automati-
cally record a patient’s perfor-
mance during rehabilitation, re-
ducing assessment time. Another
group developed a robotic arm
that can be fitted on wheelchairs
to allow users with muscle degen-
eration to perform basic tasks, like
tapping a card at an MRT gantry.

Outside of healthcare, a gradu-
ate research project showcased a
range of robots in the form of a
dog, a spider and a rover on
wheels, which can be deployed
across various kinds of terrain.

They are powered by digital
mapping technology developed by
the team that can render a con-
struction site or facility in 3D inan
instant, said senior lecturer Justin
Yeoh. This technology has been
deployed for inspecting the condi-
tion of staircases in flats, among
other trials. The project is on track
to be spun off into a start-up in the
coming months.

Students also showcased Box-
Bunny, a large, 2m-tall robot with
foam arms that delivers surprise
jabs and hooks, allowing boxers to
practise striking its head and torso
while working on reaction times.
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