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 SCIENCE NEWS

Venus express
A spacecraft the size of a 
garden shed has arrived 
above the planet Venus, to 
the delight of the European 
Space Agency.

Body show concerns
The latest human body parts 
exhibition in London has 
sparked anxiety over the 
origins of the human remains 
from China.

Love's labour lost
Canada's new prime minister 
has been urged to review the 
global warming policies he 
inherited from his 
predecessor.

Online price war
Broadband costs are expected 
to plummet following the 
launch of Britain's cheapest 
phone and internet package.

 ADVICE

Bootcamp 420
Keep abreast of the latest issues in 
computer technology with Rick 
Maybury.

Faqs! Facts! Fax!
Rick Maybury deals with your techno 
traumas.

PREVIOUS  

 LANGUAGE

Alphabets are as simple as...
Writing systems may look very 
different, but they all use the same 
basic building blocks of familiar natural 
shapes, reports Roger Highfield.

 COMMENT

View from the lab
Prof Steve Jones explains why, once in 
a green moon, physicists are going lunar.
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VIEWFROM
THELAB
Prof Steve Jones explains why, once in a 
green moon, physicists are going lunar

I
f there is one quality that 
marks out the scientific 
mind, it is an unquenchable 
curiosity. Even when it 
comes to things that are 

everyday and so familiar they 
seem beyond question, 
scientists see puzzles and 
mysteries.

Look at the letters in the 
words of this sentence, for 
example. Why are they shaped 
the way that they are? Why did 
we come up with As, Ms and Zs 
and the other characters of the 
alphabet? And is there any 
underlying similarity between 
the many kinds of alphabet used 
on the planet?

To find out, scientists have 
pooled the common features of 
100 different writing systems, 
including true alphabets such as 
Cyrillic, Korean Hangul and our 
own; so-called abjads that 
include Arabic and others that 
only use characters for 
consonants; Sanskrit, Tamil and 
other “abugidas”, which use 
characters for consonants and 
accents for vowels; and 
Japanese and other syllabaries, 
which use symbols that 
approximate syllables, which 
make up words. 

Remarkably, the study has 
concluded that the letters we 
use can be viewed as a mirror of 
the features of the natural world, 
from trees and mountains to 
meandering streams and urban 
cityscapes.

The shapes of letters are not 
dictated by the ease of writing 
them, economy of pen strokes 
and so on, but their underlying 
familiarity and the ease of 
recognising them. We use 
certain letters because our 
brains are particularly good at 
seeing them, even if our hands 
find it hard to write them down. 
In turn, we are good at seeing 
certain shapes because they 
reflect common facets of the 
natural world.

This, the underlying logic of 
letters, will be explored next 
month in The American 
Naturalist, by Mark Changizi, 
Qiang Zhang, Hao Ye, and 
Shinsuke Shimojo from the 
California Institute of 
Technology in Pasadena. The 
analysis is simplistic but, none 
the less, offers an intriguing 
glimpse into why we tend to 
prefer some shapes over others 
when we communicate by 
writing.

The team set out to explore 
the idea that the visual signs we 
use have been selected, 
whatever the culture, to reflect 
common contours, landscapes 
and shapes in natural scenes 
that human brains have evolved 
to be good at seeing.

“Writing should look like 
nature, in a way,” said Dr 
Changizi, explaining how similar 

reasoning has been used to 
explain the sounds, signs and 
colours that animals, insects and 
so on use to tell each other they 
are, for example, receptive to sex.

To be able to compare Cyrillic, 
Arabic or whatever, they turned 
to the mathematics of topology, 
which focuses on the way 
elements are connected together 
in a letter rather than overall 
shape, so that fonts do not 
matter and nor does 
handwriting, whether neatly 
joined up or crudely written with 
a crayon grasped in a clenched 
fist.

For example, each time you 
see a T, geometrical features 
and frills such as serifs may 
differ according to the font or 
handwriting but the topology 
remains the same. By the same 
token, L, T, and X represent the 
three topologically distinct 
configurations that can be built 
with exactly two segments. And, 
to a topological mind, an L is 
the same as a V. In this way, the 
team could classify different 
configurations of strokes, or 
segments, to boil an alphabet of 
alphabets down to their 
essentials.

Across 115 writing systems to 
emerge over human history, 
varying in number of characters 
from about 10 to 200, the 
average number of strokes per 
character is approximately three 
and does not appear to vary as a 
function of writing system size. 
Sticking to letters that can be 
drawn with three strokes or 
fewer, the team found that about 
36 distinct characters is the 
universe of letters in a 
theoretical alphabet.

Remarkably, the study 
revealed regularities in the 
distribution of (topological) 
shapes across approximately 
100 phonemic (non-
logographic) writing systems, 
where characters stand for 
sounds, and across symbols. 
“Whether you use Chinese or 
physics symbols, the shapes that 
are common in one are 
common in the others,” said Dr 
Changizi.

For comparison, team studied 
the shapes found in the real 
world, such as the Y shapes seen 
at the corner of a cube, or the 
simpler L and T shapes found in 
the branches of trees, yurts, 
huts, tepees and simple 
dwellings and so on.

They analysed the frequency 
of the shapes in 27 photographs 
of savannas and tribal life, 40 
miscellaneous photographs of 
rural and small-town life and 40 
computer-generated images of 
buildings. Much to their 
surprise, whether analysing the 
shapes in an urban landscape, or 
those in a leafy wilderness, they 
had very similar distributions of 
configurations and shapes.

Most striking of all, the team 
found a high correlation 
between the most common 
contour combinations found in 
nature and the most common 
contours found in letters and 
symbols across cultures. For 
example, contours resembling 
an “L” or “X” are more common 
in both human visual signs and 
natural scenes than anything 
resembling an asterisk (*).

When the popularity of each 
shape was plotted, a wiggly 
curve emerged that closely 
matched that of the popularity 
of the forms and architectures 
found in nature: the most 
common letter shapes mirrored 
common real-world shapes.

As a check that they had 
found something truly 
significant, they looked at the 
distribution of shapes found in 
trademark symbols. Once again, 
they follow the same plot, again 
suggesting that it is looks that 
matter, as one would expect for 
a logo, not ease of writing. The 
idealised flower used by BP may 
be hard to write but is easy to 
recognise because it mirrors a 
natural shape.

For comparison, they applied 
the same analysis to the shapes 
found in the scribbles of 
children and six kinds of 
shorthand, where it is ease of 
writing that is paramount. Now 
the distribution of shapes is not 
the same as found in nature. 

Writing systems may look very different, but they all use the same basic building blocks of familiar natural shapes, reports Roger Highfield

…ABC, otherwise 
familiar as mountains 
(the Matterhorn), 
knees and the 
crescent moon 

‘Shapes of 
letters are 
dictated not 
by ease of 
writing, but 
by ease of 
recognising 
them ’ 

Alphabets 
are as 
simple as...

In 2006, for once in a blue 
Moon, there will not be a 
blue Moon. We had one 

last year, but the next is not 
until May 2008. Britain saw a 
red (or orange) Moon seven 
years ago, but does not 
expect another before 2090. 
That ole yellow Moon will be 
around in three weeks or so 
if the weather is good, but a 
green version is at this 
moment eagerly being 
watched by physicists.

What is our lunatic 
satellite up to in this season 
of Easter, of death and 
renewal (its date set by the 
ecclesiastical Moon, the 
“average fictive Moon 
according to the Metonic 
cycle”)? 

The reddish-orange 
version happens during total 
eclipses, when our neighbour 
takes on that hue against the 
bright ring of the Sun and 
the yellow variety (as in the 
pop song) when it sits low in 
the sky and is seen through a 
thick, rather than a thin, 
layer of murky air. The blue 
Moon itself is an ancient 
expression of disbelief, but 
science in its boring way has 
come up with some 
alternatives: its colour might 
come from volcanic dust or it 
may just be the name for a 
second full Moon in a single 

calendar month (an event 
that happens about every 
three years). Nobody knows 
and, frankly, who cares?

The green Moon, though, 
is for real. It is helping to set 
the date of Easter for billions 
of years from now and to 
penetrate some baffling 
questions about the birth and 
death of the Universe. It may 
also suggest just when that 
other great ecclesiastical 
festival, the Apocalypse, will 
take place.

The whole satellite is not 
green, it is just a patch of 
dust a mile across 
illuminated by a laser beam 
shot from the Apache Point 
Observatory in New Mexico.

The beam is reflected back 
from one of several reflectors 
left on the Moon’s surface, 
with a delay that – given the 
known speed of light – 
makes an exquisitely precise 
statement of the distance 
between the two points. It 
scatters and spreads on its 
way to and from its target 
and the return signal on 
Earth, a dim smear 10 miles 
across, is weak indeed.

Even so, the Apache Point 
telescope is accurate enough 
to pick up the movement of 
the continental plate the 
observatory sits on and the 
flexing of the ground 

beneath as weather fronts 
pass over. 

It has already fixed the 
distance to the Moon to 
within a millimetre and, as 
the skies clear this spring, 
the astronomers promise to 
do even better. They hope to 
test the Einstein equivalence 
theory – the notion that 
gravitation is the same 
everywhere in the universe. 
That might seem obvious: 
jump from the 50th floor in 
London or in Tokyo and you 
will die at the same instant.

Einstein himself said that, 
if it were not true, he “would 
feel sorry for the dear Lord” 
(a sentiment that might 

interest the Inquisition). 
However, his idea does not 
sit easily with some 
uncomfortable facts. Why 
was there a Big Bang and 
why is the Universe not just 
expanding, but doing so 
faster and faster? In the 
strange world of strings, 
branes, and universes that 
come back from the dead 
after a Big Crunch, today’s 
theologians of physics 
are muttering that his dogma 

might indeed be wrong.
Gravity, though, is such a 

weak force that huge masses 
are needed to check it. The 
laser test is a high-tech 
version of Galileo’s Leaning 
Tower of Pisa experiment, in 
which a heavy and a light 
object landed at the same 
instant; but now the light and 
heavy bodies are the Moon 
and the Earth. Are they 
accelerating towards the Sun 
at the same rate? To do so, 
we need to know the exact 
shape of the lunar orbit and 
that is what the green patch 
is all about.

So far, Einstein’s 
equivalence appears to be 
accurate to within one part in 
10 billion, but, in the world 
of quantum physics, that 
estimate is crude and a lot 
more green light is needed to 
illuminate the truth. The 
laser also shows that the 
Moon is moving away from 
us at 3·8cm a year and is 
three cricket pitches farther 
away than at the first Easter 
two millennia ago. At that 
rate, the last blue Moon (in 
the sense of two full Moons 
within 31 of our modern 
days) will come in a couple 
of billion years as the lunar 
cycle slows.

In 15 billion years, Easter 
will always be on the same 
date, because the Moon will 
by then be fixed at a single 
spot in the sky. In less than 
half that time, though, the 
Apocalypse will have arrived, 
as the Sun expands and 
consumes all life.

Þ Steve Jones is professor of 
genetics at University 
College London

SCIENCE

The easiest shapes to scribble 
are not the most common. Thus, 
the reason the letters of the 
alphabet are shaped as they are 
is to be in harmony with the 
mental machinery we have 
evolved to analyse the patterns 
of the natural world, not for ease 
of writing, said Dr Changizi.

“Vertebrates have evolved for 
tens of millions of years with 
their visual systems having to be 
good at recognising the 
configurations that are common 
out there in nature,” he said. 
“We don’t have really good 
mechanisms for recognising 
shapes that don’t often occur in 
nature.” As a result, letters and 

symbols based on rare natural 
shapes are themselves rarities. 

Given how the distribution of 
features in our world is so 
similar, whether from an urban 
or a rural environment, the team 
would not expect writing 
systems that evolved among 
peoples who lived in desert 
regions to differ much from 
those of tribes in tropical 
rainforests. Nor does he expect 
keyboards to have much impact: 
“Despite the growth in the 
number of fonts, almost none of 
which is written by hand any 
more, they appear to possess the 
same shapes as they always did.”

There is a cosmic dimension 
to this study. Dr Changizi 
speculates that if there is 
intelligent alien life in the 
universe, then so long as these 
creatures live, like us, among 
“macroscopic opaque objects 
strewn about”, they will evolve 
writing symbols like our own. 
Alphabets on a planet orbiting 
another sun will, if materials, 
light and shade are similar to 
our own world, have features in 
common with those used on 

Earth: if ET writes home, we 
may think there is something 
familiar about his handwriting.

Not long to go…
The closing date of the 2006 
Science Writer Awards for 
people between 16 and 28 is 
only days away. The judges, who 
include Roger Highfield, Sir 
David Attenborough, Bill Bryson 
and Adam Hart-Davies, are 
looking for a 700-word article on 
science, engineering and 
technology suitable for 
publication in this page. Thanks 
to the backing of Bayer, about 
£7,000 worth of prizes are on 
offer, including £500 to the 
school that submits the best 
entries. For details, consult 
www.science-writer.co.uk, ring 
the helpline 0845 634 6349 or 
e-mail sciencewriter@mamdal.
co.uk Closing date: April 30.

The Cheltenham Science 
Festival will hold a session on 
writing science on June 8. For 
details of this and other events 
during the festival, from June 7-
11, see www.cheltenhamfestivals
.com or ring 01242 227979.

��
�

��
��

��
��

��
��

��
��

��
��

�
�
�
�
�
�
�
�
�

������������������������������

������������������������������������

����������������������������������
������������������������������������������

‘Why is the 
universe not just 
expanding, but 
doing so faster 
and faster? ’
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Alphabets are as simple as...
(Filed: 18/04/2006)

Writing systems may look very different, but they all 
use the same basic building blocks of familiar natural 
shapes, reports Roger Highfield 

If there is one quality that marks out the scientific mind, it 
is an unquenchable curiosity. Even when it comes to things 
that are everyday and so familiar they seem beyond 
question, scientists see puzzles and mysteries.

Familar form: letters have been shaped 
by everyday sights such a the crescent 

moon

Look at the letters in the words of this sentence, for 
example. Why are they shaped the way that they are? Why 
did we come up with As, Ms and Zs and the other 
characters of the alphabet? And is there any underlying 
similarity between the many kinds of alphabet used on the 
planet?

To find out, scientists have pooled the common features of 
100 different writing systems, including true alphabets such 
as Cyrillic, Korean Hangul and our own; so-called abjads 
that include Arabic and others that only use characters for 
consonants; Sanskrit, Tamil and other "abugidas", which 
use characters for consonants and accents for vowels; and 
Japanese and other syllabaries, which use symbols that 
approximate syllables, which make up words. 

Remarkably, the study has concluded that the letters we 
use can be viewed as a mirror of the features of the natural 
world, from trees and mountains to meandering streams 
and urban cityscapes.

The shapes of letters are not dictated by the ease of writing 
them, economy of pen strokes and so on, but their 
underlying familiarity and the ease of recognising them. We 
use certain letters because our brains are particularly good 
at seeing them, even if our hands find it hard to write them 
down. In turn, we are good at seeing certain shapes 
because they reflect common facets of the natural world.

This, the underlying logic of letters, will be explored next 
month in The American Naturalist, by Mark Changizi, Qiang 
Zhang, Hao Ye, and Shinsuke Shimojo from the California 
Institute of Technology in Pasadena. The analysis is 
simplistic but, none the less, offers an intriguing glimpse 
into why we tend to prefer some shapes over others when 
we communicate by writing.

The team set out to explore the idea that the visual signs 
we use have been selected, whatever the culture, to reflect 
common contours, landscapes and shapes in natural scenes 
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that human brains have evolved to be good at seeing.

"Writing should look like nature, in a way," said Dr 
Changizi, explaining how similar reasoning has been used to 
explain the sounds, signs and colours that animals, insects 
and so on use to tell each other they are, for example, 
receptive to sex.

To be able to compare Cyrillic, Arabic or whatever, they 
turned to the mathematics of topology, which focuses on 
the way elements are connected together in a letter rather 
than overall shape, so that fonts do not matter and nor 
does handwriting, whether neat calligraphy or crudely 
written with a crayon grasped in a clenched fist.

For example, each time you see a T, geometrical features 
and frills such as serifs may differ according to the font or 
handwriting but the topology remains the same. By the 
same token, L, T, and X represent the three topologically 
distinct configurations that can be built with exactly two 
segments. And, to a topological mind, an L is the same as a 
V. In this way, the team could classify different 
configurations of strokes, or segments, to boil an alphabet 
of alphabets down to their essentials.

Across 115 writing systems to emerge over human history, 
varying in number of characters from about 10 to 200, the 
average number of strokes per character is approximately 
three and does not appear to vary as a function of writing 
system size. Sticking to letters that can be drawn with three 
strokes or fewer, the team found that about 36 distinct 
characters is the universe of letters in a theoretical 
alphabet.

Remarkably, the study revealed 
regularities in the distribution of 
(topological) shapes across 
approximately 100 phonemic 
(non-logographic) writing systems, 
where characters stand for sounds, 
and across symbols. "Whether you 
use Chinese or physics symbols, the 
shapes that are common in one are 
common in the others," said Dr 
Changizi.

For comparison, the team studied the shapes found in the 
real world, such as the Y shapes seen at the corner of a 
cube, or the simpler L and T shapes found in the branches 
of trees, yurts, huts, tepees and simple dwellings and so 
on.

They analysed the frequency of the shapes in 27 
photographs of savannas and tribal life, 40 miscellaneous 
photographs of rural and small-town life and 40 
computer-generated images of buildings. Much to their 
surprise, whether analysing the shapes in an urban 
landscape, or those in a leafy wilderness, they had very 
similar distributions of configurations and shapes.

Most striking of all, the team found a high correlation 
between the most common contour combinations found in 
nature and the most common contours found in letters and 
symbols across cultures. For example, contours resembling 
an "L" or "X" are more common in both human visual signs 
and natural scenes than anything resembling an asterisk 
(*).

When the popularity of each shape was plotted, a wiggly 
curve emerged that closely matched that of the popularity 
of the forms and architectures found in nature: the most 
common letter shapes mirrored common real-world shapes.

As a check that they had found something truly significant, 
they looked at the distribution of shapes found in trademark 
symbols. Once again, they follow the same plot, again 
suggesting that it is looks that matter, as one would expect 
for a logo, not ease of writing. The idealised flower used by 
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BP may be hard to write but is easy to recognise because it 
mirrors a natural shape.

For comparison, they applied the same analysis to the 
shapes found in the scribbles of children and six kinds of 
shorthand, where it is ease of writing that is paramount. 
Now the distribution of shapes is not the same as found in 
nature. The easiest shapes to scribble are not the most 
common. Thus, the reason the letters of the alphabet are 
shaped as they are is to be in harmony with the mental 
machinery we have evolved to analyse the patterns of the 
natural world, not for ease of writing, said Dr Changizi.

"Vertebrates have evolved for tens of millions of years with 
their visual systems having to be good at recognising the 
configurations that are common out there in nature," he 
said. "We don't have really good mechanisms for 
recognising shapes that don't often occur in nature." As a 
result, letters and symbols based on rare natural shapes are 
themselves rarities. 

Given how the distribution of features in our world is so 
similar, whether from an urban or a rural environment, the 
team would not expect writing systems that evolved among 
peoples who lived in desert regions to differ much from 
those of tribes in tropical rainforests. Nor does he expect 
keyboards to have much impact: "Despite the growth in the 
number of fonts, almost none of which is written by hand 
any more, they appear to possess the same shapes as they 
always did."

There is a cosmic dimension to this study. Dr Changizi 
speculates that if there is intelligent alien life in the 
universe, then so long as these creatures live, like us, 
among "macroscopic opaque objects strewn about", they 
will evolve writing symbols like our own. Alphabets on a 
planet orbiting another sun will, if materials, light and shade 
are similar to our own world, have features in common with 
those used on Earth: if ET writes home, we may think there 
is something familiar about his handwriting.

Not long to go…

The closing date of the 2006 Science Writer Awards for 
people between 16 and 28 is only days away. The judges, 
who include Roger Highfield, Sir David Attenborough, Bill 
Bryson and Adam Hart-Davies, are looking for a 700-word 
article on science, engineering and technology suitable for 
publication in this page. Thanks to the backing of Bayer, 
about £7,000 worth of prizes are on offer, including £500 to
the school that submits the best entries. For details, consult 
www.science-writer.co.uk, ring the helpline 0845 634 6349 
or e-mail sciencewriter@mamdal.co.uk Closing date: April 
30.

The Cheltenham Science Festival will hold a session on 
writing science on June 8. For details of this and other 
events during the festival, from June 7-11, see 
www.cheltenhamfestivals.com or ring 01242 227979.

Next story:  View from the lab: completely moonstruck
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