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INTRODUCTION: A
VOICE THAT
DEFIED A BODY

When people ask "how
does Stephen Hawking
talk," they are often
referring to the iconic,
synthesized voice that
became as famous as
the man himself. The
image is indelible: a
man in a wheelchair,
leaning slightly to one
side, with a gentle,
knowing smile,
communicating

profound ideas about
black holes, time, and
the universe through a
machine. But the true
answer to the question

is a story of
remarkable
technological
adaptation, a
devastating illness, and
an unwavering human
spirit. Stephen
Hawking did not just
"talk" through a
machine; he pioneered
a method of
communication that
allowed him to
continue his
groundbreaking work
in theoretical physics
for decades after his
body could no longer
cooperate.
Understanding how he
communicated offers a
window into the
intersection of human
intelligence, assistive


https://www.strongadvocates.com/

technology, and the
sheer will to be heard.

THE SLOW
SILENCING OF A
VOICE: THE ONSET
OF ALS

To understand the full
arc of Stephen
Hawking's
communication
journey, we must begin
at Cambridge in 1963.
Diagnosed with
Amyotrophic Lateral
Sclerosis (ALS) at the
age of 21, Hawking
was given just two
years to live. In the

early stages, his
speech was still
functional, albeit

slightly slurred and
increasingly difficult to
understand for those
unfamiliar with him.
This progression was
slow, allowing him to

As the disease
advanced throughout
the 1970s and into the
1980s, his speech
deteriorated
significantly. By 1985,
a severe bout of
pneumonia
necessitated a
tracheostomy—a
surgery to create an
opening in his windpipe
to assist breathing.
This procedure saved
his life, but it
permanently removed
his ability to produce
sound. From that point
forward, Stephen
Hawking's biological
voice was gone. The
question of how
Stephen Hawking
would talk shifted
from a personal
challenge to a critical
scientific and
engineering problem.

dictate his doctoral THE EARLY

work and early COMMUNICATION
research personally.
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SYSTEMS

HAND TO CHEEK

Before the iconic
computer-generated
voice we all recognize,
Hawking used various

methods to
communicate. The very
first solution,

immediately after his
tracheostomy, was a
simple letter board. A
caregiver would point
to letters, and Hawking
would raise an
eyebrow to signal the
correct one. This
method was
painstakingly slow,
allowing him to spell
out perhaps one or two
words per minute. It
was effective for short,
essential messages but
wholly inadequate for
discussing theoretical
physics.

THE First
Computer
1zed
System:
The
Equalizer

Soon after, a computer
scientist named Walt
Woltosz created a
program called the
Equalizer. This was
initially designed for
his own mother-in-law,
who suffered from ALS.
The software ran on an
Apple Il computer and
allowed the user to
select words and
phrases from a menu.
Hawking adopted this
system, mounted on
his wheelchair. Initially,
he used a hand-held
switch to click through



the menu. As his hand
function declined, he
transitioned to a switch
that could be activated
by the movement of
his cheek or jaw. This
system was the direct
precursor to the
technology that would
eventually define his
voice.

THE ICONIC
SYSTEM: HOW
STEPHEN
HAWKING TALKED
WITH HIS EYES
(AND A CHEEK
SWITCH)

For the majority of his
public life, the answer
to "how does Stephen
Hawking talk" involved
a highly sophisticated,
yet remarkably simple,
hardware and software
combination. The
system was developed

program.

The
Hardware
: The
Infrared
Switch
and The
Cheek

The most common
interface Hawking used
for years was a small,
infrared switch
attached to his glasses.
A beam of infrared
light was aimed across
his cheek. To select a
letter, he would
deliberately twitch the
muscle in his right

b the compan . .
y pany cheek. This twitch
Words+, based on
, . would break the
Woltosz's original .
infrared beam,
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functioning as a "click."
This cheek switch was
the primary method of
input for many years. It
required immense
concentration and
stamina, as even the
slightest involuntary
movement could cause
an error.

The
Software:
Predictive
Text and
Navigatio
n

The software was the
true genius of the
system. A cursor would
scan through a grid of
letters, numbers, and
common words on the
screen. When the

cursor reached the
desired character,
Hawking twitched his
cheek. The software
was highly optimized
for speed:

e Predictive
Text: As
Hawking typed
letters, the
software would
predict the word
he intended to
complete. This
prediction
algorithm was
learned from his
own writing—his
scientific papers,
his books, and
his daily
correspondence.
It became
remarkably
efficient,
sometimes
allowing him to
complete a word
after just two or
three letters.

e Word and
Phrase



Libraries:
Hawking had a
personal library
of pre-written
phrases and
common words.
This allowed him
to say "Good
morning" or
"Thank you" with
a single click,
saving enormous
amounts of time
and energy.

e Sentence
Completion:
The system could
also predict the
next logical word
in a sentence
based on his
previous writing
style, further
accelerating the
process.

This entire process was
physically and mentally
demanding. It is
estimated that in his
later years, Hawking
could type at a rate of
approximately six to

ten words per
minute. This might
seem slow to someone
typing on a keyboard,
but for a man who
could only move a
single facial muscle, it
was a remarkable feat
of both human and
machine engineering.
The question how
Stephen Hawking
talked was answered
by a deeply patient,
iterative, and
predictive system.

THE FINAL
EVOLUTION: HOW
STEPHEN
HAWKING TALKED
WITH EYE
TRACKING

As his ALS progressed
further, even the cheek
twitch became
unreliable. The
strength in his facial
muscles weakened to
the point where the
infrared switch was no
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longer a viable input
method. This
demanded a significant
upgrade to the system.

In the last decade of
his life, Hawking
transitioned to an eye-
tracking system. This
was a radical change.
Instead of using a
cheek switch to scan
through letters, the

system used a
specialized camera
mounted on his

glasses. This camera
reflected infrared light
off his retina and
tracked the exact
position of his pupil.

The process worked as
follows:

1. A grid of
characters was
displayed on his
screen.

2. Hawking would
look at the letter
he wanted.

3. The system
would detect his

gaze and "dwell"
on the letter for a
predetermined
amount of time
(usually a
fraction of a
second).

4. This dwell time
constituted a
"click."

This method was faster
and less physically
demanding than the
cheek switch. However,
it presented new
challenges. The system
required recalibration if
he shifted in his chair,
and it was sensitive to
reflections and lighting
conditions. Despite
these issues, the eye-
tracker allowed him to
continue working,
writing papers, giving
lectures, and engaging
with the world until his
final days. This was the
ultimate answer to
how Stephen
Hawking talks in the
modern era—a silent,



deliberate glance at a
screen.

THE VOICE: WHY
HE NEVER
CHANGED IT

Perhaps the most
crucial element of the
entire story is the voice
itself. The synthesized
speech generated by
the Equalizer and its
successor systems was
based on a Text-to-
Speech (TTS) engine
developed by Speech
Plus. Hawking was
originally offered a
more natural-sounding
American accent, but
he chose the older,
robotic, British-
accented voice known
as "Perfect Paul."

As technology
advanced, the team at
Words+ and later Intel,
who took over his
system, offered to
upgrade his voice to
something with more

inflection, pitch
variation, and human
realism. Hawking
refused. He famously
stated that he
identified with that

voice. It was his. His
children grew wup

hearing it. Millions
around the world
recognized it.

Changing it would have
been like changing his
own face. The voice
became a part of his
identity—a symbol of
his defiance against his
physical limitations.
This is often the most
surprising part of the
answer to how
Stephen Hawking
talks: he chose to
keep a "robotic" voice
because it was his
own.

THE SCIENCE OF
SPEED: HOW HE
COMPOSED

COMPLEX IDEAS

It is truly astonishing
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that a man who could
produce only a few
words per minute could
write seminal works
like A Brief History of
Time and deliver
complex lectures on
general relativity and
guantum mechanics.
The secret was in the
system architecture
and his cognitive
approach.

e Pre-
Composition:
Hawking would
compose entire
lectures,
chapters, or
answers to
questions in his
head before ever
touching his
keyboard. He
would think
through the
entire structure,
paragraph by
paragraph, and
then type it out.
He did not think
on the screen; he

thought in his
mind.

e Assistants and

Collaboration:
Hawking worked
with a dedicated
team of research
assistants,
graduate
students, and
colleagues. He
would often
discuss complex
ideas with them
verbally (through
his speech
system) and they
would capture
the core
concepts. He
could then refine
the wording
later.

Keyboard
Shortcuts and
Macros: The
system was
programmed
with extensive
"macros." A
single twitch or
glance could



trigger a long,
pre-programmed
sentence, such
as an
introduction or a
specific scientific
formula. This
turned his limited
input into a
powerful form of
output.

The question how
Stephen Hawking
talked is not just
about the mechanics of
a keyboard; it is about
the strategic
management of a very
scarce resource: his
time and energy. Every
word cost him physical
effort. He learned to be
incredibly precise and
efficient with language
out of pure necessity.

THE IMPACT ON
COMMUNICATION
AND DISABILITY

The methods used by
Hawking had a

10

profound impact far
beyond his own life. His
story became a
powerful example of
what is possible with
assistive technology.
Before Hawking, the
public perception of
severe physical
disability was often one
of complete limitation.
Hawking shattered that
stereotype. He showed
that a person with total

physical paralysis
could be a world-
leading intellect, a

bestselling author, and
a global celebrity.

The technology he
used, while expensive
and custom-built in his
era, laid the
groundwork for the
affordable eye-tracking
and TTS systems
available today on
smartphones and
tablets. The
development of the
Intel platform for
Hawking, originally a
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closed-source project,
eventually released its
patents into the public
domain, making the
core technology
available to other

researchers and
developers. This
directly helped

thousands of people
with motor neuron
diseases. When we ask
how Stephen
Hawking talks, we
are also asking how
technology can give a
voice to the voiceless.

CONCLUSION:
MORE THAN A
MACHINE

In the end, the
definitive answer to
how Stephen

Hawking talks is not
a simple one. It is a
story of evolving
technology: from a
letter board, to a
cheek-activated switch,
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to an infrared eye-
tracker. It is a story of
a custom-built software
ecosystem that used
predictive text and
clever shortcuts to turn
a twitch or a gaze into
words. But most of all,
it is a story of a man
who refused to be
silenced by his own
biology.

Stephen Hawking's
voice was not just a
product of a machine;
it was a product of his
extraordinary will. He
used that voice to
explore the edges of
human knowledge, to
remind us of our place
in the cosmos, and to
prove that the human
spirit is not bound by
the limitations of the
body. His voice was
synthesized, but his
message was
profoundly, and
unmistakably, human.



