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Rovnou se omlouvame vSem, ktefi Cekaji obvyklou porci obrazkl - pro tentokrat jsme stranky vénovali
prevazné esejlm a odbornym ¢lankdim na téma Citelnost. Néktefi mozna namitnou, Ze diskuse o ni vysly
z médy, ale nemylte se: je to téma systematicky zkoumané jiz déle nez stoleti, a pfitom stale objevné

a vzrusujici. Bezprostfednim impulzem k tomuto monotema-
tickému &islu byla vynikajici konference v fecké Soluni, ktera
v letnich dnech roku 2004 svedla dohromady nejvybrané&jsi
spoleénost prednich svétovych psychologl a typografl
zabyvajicich se Citelnosti. Nékteré z nich jsme pozadali

o pfispévek. Zcela zamérné jsme poskladali dohromady
protichlidné nazory a pfistupy: na jedné strané vam nabizime
texty zalozené na empirické zkuSenosti experimentalnich psy-
chologtl Kevina Larsona a Mary Dysonové, na strané druhé
spiSe intuitivni a filozofické repliky Hranta Papaziana a Petera
Ennesona. Nechtéli jsme téma rozmélnit a zplostit tim, ze
upfednostnime jen jeden pohled. Véfime, ze tento - do jisté
miry riskantni - editorsky zamér pochopite a pfijmete. Nic
nas nepotési tolik jako vase ohlasy, byt i kritické, a radi dame
v nékterém z dalSich Cisel prostor k pokracovani diskuse,
kterou bychom timto na strankach Typa radi zahgjili. %
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How do we actually distinguish letters and words, and understand the sense of text? Can the process of
reading be understood at all? Do more legible forms of writing than others clearly exist? If so then how
can this be determined and proven? And how do they affect typography provided we can find a definitive
answer to all these questions?

If such and similar questions occur to you, dear readers, then you are holding the right issue of our magazine.
We would also like to apologise to all those readers who are expecting the usual portion of pictures—this time
we have devoted most of our pages to several essays and professional articles that deal with the subject of
legibility. Some may object and state that any discussion about this subject has gone out of fashion. But you
are mistaken. It is a subject that has been systematically analysed for more than 100 years now and is still

a pioneering and exciting one. Although we have been planning to deal with the subject of legibility since the
first issue of our magazine, the direct impulse for this specific issue came as a result of the brilliant conference
in Thessaloniki, Greece, which brought together in the summer of 2004, the most exclusive company of lead-
ing world psychologists and typographers engaged in the subject of legibility. We asked some to contribute
their views and we intentionally brought together opposing views and approaches. On the one hand, we offer
texts based on the empirical experience of experimental psychologists Kevin Larson and Mary Dyson and on
the other, the more intuitive and philosophical responses of Hrant Papazian and Peter Enneson. We did not
want to grind down and oversimplify the subject by giving preference to one view. We hope that you come

to appreciate and accept this—to a certain extent risky—editorial plan. Nothing will please us more than your
responses, even if critical, and we would like to provide space on the pages of Typo for further discussion of
these issues in some further issue. %
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1vp0.SCIENCE

INTRODUCTION

Evidence from the last 20 years of work
in cognitive psychology indicate that we use
the letters within a word to recognize a word.
Many typographers and other text enthusiasts
I've met insist that words are recognized by the
outline made around the word shape. Some
have used the term bouma as a synonym for
word shape, though I was unfamiliar with
the term. The term bouma appears in Paul
Saenger’s 1997 book Space Between Words:
The Origins of Silent Reading. There I learned
to my chagrin that we recognize words from
their word shape and that “Modern psycholo-
gists call this image the ‘Bouma shape.”
This paper is written from the perspective of
areading psychologist. The data from dozens
of experiments all come from peer reviewed
journals where the experiments are well
specified so that anyone could reproduce the
experiment and expect to achieve the same
result. This paper was originally presented as
a talk at the ATypI conference in Vancouver in
September, 2003.
The goal of this paper is to review the history
of why psychologists moved from a word
shape model of word recognition to a letter
recognition model, and to help others to come
to the same conclusion. This paper will cover
many topics in relatively few pages. Along the
way I will present experiments and models
that I couldn’t hope to cover completely
without boring the reader. If you want more
details on an experiment, all of the references
are at the end of the paper as well as sug-
gested readings for those interested in more
information on some topics. Most papers are
widely available at academic libraries.
I will start by describing three major catego-
ries of word recognition models: the word
shape model, and serial and parallel models
of letter recognition. I will present representa-
tive data that was used as evidence to support
each model. After all the evidence has been
presented, I will evaluate the models in terms
of their ability to support the data. And finally
I will describe some recent developments in
word recognition and a more detailed model
that is currently popular among psychologists.

MODEL #1: WORD SHAPE
The word recognition model that says words
are recognized as complete units is the oldest

1ext. KEVIN LARSON Advanced Reading Technology, Microsoft Corporation

model in the psychological literature, and

is likely much older than the psychological
literature. The general idea is that we see
words as a complete patterns rather than
the sum of letter parts. Some claim that the
information used to recognize a word is the
pattern of ascending, descending, and neutral
characters. Another formulation is to use the
envelope created by the outline of the word.
The word patterns are recognizable to us as
an image because we have seen each of the
patterns many times before. James Cattell
(1886) was the first psychologist to propose
this as a model of word recognition. Cattell
is recognized as an influential founder of the
field of psycholinguistics, which includes the

scientific study of reading.
shape [ []]]

1 FIGURE/OBRAZEK 1 Word shape recognition using
the pattern of ascending, descending, and neutral
characters. Rozpoznavani siluety slova na zakladé horni
a dolni pretaznice a bézné stiedni vysky znakd.

1 FIGURE/OBRAZEK 2 Word shape recognition using the
envelope around the word. Rozpoznavani siluety slova na
zéakladé tzv. slovni schranky tvorené siluetou slova.

shape | ]

Cattell supported the word shape model be-
cause it provided the best explanation of the
available experimental evidence. Cattell had
discovered a fascinating effect that today we
call the Word Superiority Effect. He presented
letter and word stimuli to subjects for a very
brief period of time (5-10ms), and found that
subjects were more accurate at recognizing
the words than the letters. He concluded that
subjects were more accurate at recognizing
words in a short period of time because whole
words are the units that we recognize.
Cattell’s study was sloppy by modern stand-
ards, but the same effect was replicated in
1969 by Reicher. He presented strings of
letters —half the time real words, half the

time not—for brief periods. The subjects were
asked if one of two letters were contained in
the string, for example D or K. Reicher found

that subjects were more accurate at recogniz-
ing D when it was in the context of WORD
than when in the context of ORWD. This
supports the word shape model because the
word allows the subject to quickly recognize
the familiar shape. Once the shape has been
recognized, then the subject can deduce the
presence of the correct letter long after the
stimulus presentation.

The second key piece of experimental data to
support the word shape model is that lower-
case text is read faster than uppercase text.
Woodworth (1938) was the first to report this
finding in his influential textbook Experimen-
tal Psychology. This finding has been con-
firmed more recently by Smith (1969) and
Fisher (1975). Participants were asked to read
comparable passages of text, half completely
in uppercase text and half presented in stand-
ard lowercase text. In each study, participants
read reliably faster with the lowercase text

by a 5-10% speed difference. This supports
the word shape model because lowercase text
enables unique patterns of ascending, de-
scending, and neutral characters. When text is
presented in all uppercase, all letters have the
same text size and thus are more difficult and
slower to read.

The patterns of errors that are missed while
proofreading text provide the third key piece
of experimental evidence to support the word
shape model. Subjects were asked to care-
fully read passages of text for comprehension
and at the same time mark any misspelling
they found in the passage. The passage had
been carefully designed to have an equal
number of two kinds of misspellings: mis-
spellings that are consistent with word shape,
and misspellings that are inconsistent with
word shape. A misspelling that is consist-

ent with word shape is one that contains the
same patterns of ascenders, descenders, and
neutral characters, while a misspelling that

is inconsistent with word shape changes the
pattern of ascenders, descenders, and neutral
characters. If test is the correctly spelled word,
tesf would be an example of a misspelling
consistent with word shape and tesc would be
an example of a misspelling inconsistent with
word shape. The word shape model would
predict that consistent word shapes would be
caught less often than an inconsistent word




THE SCIENCE OF WORD RECOGNITION

or howI learned to stop‘worrying and love the bouma

shape because words are more confusable if
they have the same shape. Haber & Schindler
(1981) and Monk & Hulme (1983) found that
misspellings consistent with word shape were
twice as likely to be missed as misspellings
inconsistent with word shape.

target word: test error rate
consistent word shape (tesf) 13%
inconsistent word shape (tesc) 7%

1 FIGURE 3 Misspellings that are consistent with word
shape are mi ssed more often. Preklepy, které zachovavaji
siluetu slova, Castéji prehlédneme.

The fourth piece of evidence supporting the
word shape model is that it is difficult to read
text in alternating case. AlTeRnAtInG case

is where the letters of a word change from
uppercase to lowercase multiple times within
a word. The word shape model predicts that
this is difficult because it gives a pattern of
ascending, descending, and neutral charac-
ters that is different than exists in a word in

its natural all lowercase form. Alternating
case has been shown to be more difficult than
either lowercase or uppercase text in a variety
of studies. Smith (1969) showed that it slowed
the reading speed of a passage of text, Mason
(1978) showed that the time to name a word
was slowed, Pollatsek, Well, & Schindler
(1975) showed that same-difference matching
was hindered, and Meyer & Gutschera (1975)
showed that category decision times were
decreased.

MODEL #2: SERIAL LETTER RECOGNITION
The shortest lived model of word recognition
is that words are read letter-by-letter serially
from left to right. Gough (1972) proposed this
model because it was easy to understand, and
far more testable than the word shape model
of reading. In essence, recognizing a word in
the mental lexicon was analogous to looking
up a word in a dictionary. You start off by find-
ing the first letter, than the second, and so on
until you recognize the word.

This model is consistent with Sperling’s
(1963) finding that letters can be recognized
at a rate of 10-20ms per letter. Sperling
showed participants strings of random letters

VEDA O ROZPOZNAVANI SLOV

aneb Jak jsem se prestal bat a zac¢al milovat boumu

Dukazy, které pochazeji z vyzkumU provedenych za
poslednich dvacet let v oboru kognitivni psycholo-
gie, naznaduji, ze slova rozpoznavame podle jednot-
livych pismen, z nichz sestévaji. Mnoho typograf(i

a jinych profesionall zabyvajicich se texty, s nimiz
jsem hovofil, trva na tom, Ze slovo rozeznavame na
zakladé jeho tvaru, siluety. Néktefi pouzivali jako
synonymum pro siluetu slova pojem bouma. Ten se
objevuje v knize Paula Saengera Space Between
Words: The Origins of Silent Reading (Prostor mezi
slovy: Poc¢étky tichého ¢teni) z roku 1997. Zde jsem
se k svému udivu dozvédél, Ze slova rozeznavame
na zakladé jejich siluety a Zze ,moderni psychologo-
vé nazyvaji tento obraz slova ,Boumova silueta'.
MUj text je napsan z pohledu psychologa zabyvajici-
ho se mechanismem ¢teni. VSechna data z desitek
experimentl byla publikovana v prestiznich psycho-
logickych ¢asopisech; tyto experimenty jsou v nich
detailné popsany, aby je kdokoliv mohl zopakovat

a dosahnout stejnych vysledkd.

Ve svém ¢lanku bych rad shrnul davody, pro¢
psychologové opustili model zalozeny na rozpo-
znavani siluety slova a zacali podporovat model
paralelniho rozpoznavani pismen, a vysvétlil tento
posun i ¢tenafim. Vénuji se zhusténé pomér-

né velkému mnozstvi témat na nékolika malo
stranach. Pfedkladam experimenty a modely,
které nemohu detailné vysvétlit, aniz bych ctenare
nenudil. Pokud tedy budete chtit podrobné;jsi
informace o popisovanych pokusech, najdete

je v odkazech a doporucené literature na konci
¢lanku. Vétsina praci je vefejné dostupna ve
védeckych knihovnach.

Nejprve popisi tfi hlavni typy modell rozpozna-
vani: model zaloZzeny na silueté slova, model
sériového rozeznavani znak(i a model paralelniho
rozeznavani znakul. Pfedlozim reprezentativni
data, ktera jsou povazovana za dilkazy potvrzu-
jici kazdy ze zminénych modelQ. Zhodnotim, jak
modely odpovidaji uvedenym datiim, a uvedu
nékteré z nejnovéjsich poznatkd v rozpoznavani
slov véetné modelu, ktery je nyni mezi psychology
popularni.

MODEL PRVNI - SILUETA SLOVA

1. Teorie, které fika, Ze slova rozeznavame jako
celek, patfi k nejstarsim modeldm v psychologické
literature a je pravdépodobné starsi nez psycholo-
gie sama. Teorie spociva na predpokladu, ze slova
vnimame jako ucelené vzory a nikoliv jako soucet
jednotlivych pismen. Jedni tvrdi, Ze jako informace
pro rozpoznani slova slouzi silueta tvorena pismeny

s dolnimi pfetaznicemi, béznou stfedni vySkou

a s hornimi pretaznicemi. Dalsi vysvétleni fika, ze
rozeznavame tzv. slovni schranku tvofenou siluetou
slova. Vzory slov vnimame jako obrazy, nebot jsme je
mnohokrat opakované vidéli jiz dfive. James Cattel
(1886) byl prvnim psychologem, ktery tento model
rozeznavani slov navrhl. Cattel je povazovan za vy-
znamného zakladatele psycholingvistiky, ktera se mj.
zabyva védeckym zkoumanim Cteni [obrazky 1 a 2].
Cattel podporoval tento model, nebot nejlépe
vysvétloval tehdy dostupné experimentalni dikazy.
Objevil fascinujici efekt, ktery dnes nazyvame efekt
dominance slova. Zkoumanym osobam predlozil na
velmi kratkou dobu (5-10 ms) slova nebo pismena
a zjistil, Ze mnohem presnéji rozeznavaly cela slova
nez jednotliva pismena. Usoudil tedy, ze vyssi
presnost je zplsobena skute¢nosti, Ze slova, nikoli
pismena jsou jednotky, které pfi teni rozeznavame.
Cattelova studie je podle soucasnych kritérii diskuta-
bilni, ale v roce 1969 stejny efekt prokézal Reicher.
V testu opét na kratkou dobu ukazoval fetézce pis-
men, ¢ast z nich tvofila realna slova, ¢ast byly shluky
bez vyznamu. Pokusné osoby si pak mély vybavit
pfitomnost jednoho &i dvou pismen v predlozeném
fetézci, feknéme D. Reicher Zjistil, Ze pokusné
osoby mnohem presnéji rozeznaly D, kdyz bylo
predlozeno v kontextu slova WORD, nez v kontextu
neexistujiciho retézce ORWD. Toto zjisténi podpo-
ruje model zaloZzeny na rozeznavani siluety slova,
nebot povédoma silueta slova umoznila porozumét
mu a odvodit z néj pfitomnost pismene i dlouho po
skonceni testu.

2. Druhym kli¢ovym experimentalnim ddkazem
podporujicim tento model je skute¢nost, Ze minusky
Steme rychleji nez verzalky. Woodworht (1938)
poprvé publikoval tuto skute¢nost ve své vyznamné
ucebnici Experimental Psychology (Experimentalni
psychologie). Tento nalez pomérné nedavno potvrdi-
li Smith (1969) a Fischer (1975). Ugastnici pokusu
byli pozadani, aby precetli srovnatelné ¢asti textu

z jedné poloviny psaného minuskami a z druhé
verzalkami. Ve vSech pfipadech &etli spolehlivé
rychleji (0 5-10 %) text psany minuskami. Protoze
slova z nestejné vysokych minusek vytvareji unikatni
vzory, podporuje tento nalez model rozpoznavani
podle siluety slova. Text sestaveny z verzalek ma
v8echna pismena stejné vysoka a tudiz je obtiznéji

a pomaleji Citelny.

3. Typy preklepU, které zlstanou pri korekturach
prehlédnuty, jsou tfetim klicovym dlkazem pod-
porujicim model rozpoznavani podle siluety slova.

V experimentu byly testované osoby pozadany, aby



for brief periods of time, asking if a particular
letter was contained in the string. He found
that if participants were given 10ms per letter,
they could successfully complete the task. For
example, if the target letter was in the fourth
position and the string was presented for
30ms, the participant couldn’t complete the
task successfully, but if string was presented
for 40ms, they could complete the task suc-
cessfully. Gough noted that a rate of 10ms per
letter would be consistent with a typical read-
ing rate of 300 wpm.

The serial letter recognition model is also
able to successfully predict that shorter words
are recognized faster than longer words. It

is a very robust finding that word recogni-
tion takes more time with longer words. It
takes more time to recognize a 5-letter word
than a 4-letter word, and 6-letter words take
more time to recognize than 5-letter words.
The serial letter recognition model predicts
that this should happen, while a word shape
model does not make this prediction. In fact,
the word shape model should expect longer
words with more unique patterns to be easier
to recognize than shorter words.

The serial letter recognition model fails be-
cause it cannot explain the Word Superiority
Effect. The Word Superiority Effect showed
that readers are better able to identify letters
in the context of a word than in isolation,
while the serial letter recognition model
would expect that a letter in the third position
in a word should take three times as long to
recognize as a letter in isolation.

MODEL #3: PARALLEL LETTER RECOGNITION
The model that most psychologists currently
accept as most accurate is the parallel letter
recognition model. This model says that the
letters within a word are recognized simul-
taneously, and the letter information is used
to recognize the words. This is a very active
area of research and there are many specific
models that fit into this general category. I will
only discuss one popular formulation of this
model.

Figure 4 shows a generic activation based par-
allel letter recognition model. In this example,
the reader is seeing the word work. Each of
the stimulus letters are processed simultane-
ously. The first step of processing is recogniz-
ing the features of the individual letters, such
as horizontal lines, diagonal lines, and curves.
The details of this level are not critical for our
purposes. These features are then sent to the
letter detector level, where each of the letters
in the stimulus word are recognized simulta-
neously. The letter level then sends activation
to the word detector level. The W in the first
letter detector position sends activation to all
the words that have a W in the first position
(WORD and WORK). The O in the second let-
ter detector position sends activation to all the
words that have an O in the second position
(FORK, WORD, and WORK). While FORK and
WORD have activation from three of the four
letters, WORK has the most activation because

_FORK | | WORD |

+ WORD DETECTOR

+ LETTER DETECTOR

+ FEATURE DETECTOR

+ STIMULUS

1 FIGURE/OBRAZEK 4 Parallel Letter Recognition. Paralelni rozpoznavani pismen.

it has all four letters activated, and is thus the
recognized word.

Much of the evidence for the parallel let-

ter recognition model comes from the eye
movement literature. A great deal has been
learned about how we read with the advent
of fast eye trackers and computers. We now
have the ability to make changes to text in real
time while people read, which has provided
insights into reading processes that weren’t
previously possible.

It has been known for over 100 years that
when we read, our eyes don’t move smoothly
across the page, but rather make discrete
jumps from word to word. We fixate on a word
for a period of time, roughly 200-250ms,
then make a ballistic movement to another
word. These movements are called saccades
and usually take 20-35ms. Most saccades

are forward movements from 7 to 9 letters,*
but 10-15% of all saccades are regressive or
backwards movements. Most readers are com-
pletely unaware of the frequency of regressive
saccades while reading. The location of the
fixation is not random. Fixations never occur
between words, and usually occur just to the
left of the middle of a word. Not all words are
fixated; short words and particularly function
words are frequently skipped. Figure 5 shows
a diagram of the fixation points of a typical
reader.

During a single fixation, there is a limit to the
amount of information that can be recog-
nized. The fovea, which is the clear center
point of our vision, can only see three to four
letters to the left and right of fixation at nor-
mal reading distances. Visual acuity decreases
quickly in the parafovea, which extends out

as far as 15 to 20 letters to the left and right of
the fixation point.

Eye movement studies that I will discuss
shortly indicate that there are three zones of
visual identification. Readers collect infor-
mation from all three zones during the span
of a fixation. Closest to the fixation point is
where word recognition takes place. This zone
is usually large enough to capture the word
being fixated, and often includes smaller func-
tion words directly to the right of the fixated
word. The next zone extends a few letters past
the word recognition zone, and readers gather
preliminary information about the next letters
in this zone. The final zone extends out to

15 letters past the fixation point. Information
gathered out this far is used to identify the
length of upcoming words and to identify the
best location for the next fixation point. For
example, in Figure 5, the first fixation point

is on the s in Roadside. The reader is able to
recognize the word Roadside, beginning letter
information from the first few letters in jog-
gers, as well as complete word length informa-

~

Roadside joggers endure sweat, pain and angry drivers in

the name of fitness. A healthy body may seem reward..

1 FIGURE/OBRAZEK 5 Saccadic eye movements. Sakadické pohyby o&i.

* Average saccade length and fixation times vary by language. The data presented here are for American English readers. While the values
vary by language, it is remarkable that reading cognitive processes change so little from language to language.



tion about the word joggers. A more interest-
ing fixation in Figure 5 is the word sweat. In
this fixation both the words sweat and pain
are short enough to be fully recognized, while
beginning letter information is gathered for
and. Because and is a high frequency func-
tion word, this is enough information to skip
this word as well. Word length information

is gathered all the way out to angry, which
becomes the location of the next fixation.
There are two experimental methodologies
that have been critical for understanding the
fixation span: the moving window paradigm
and the boundary study paradigm. These
methodologies make it possible to study read-
ers while they are engaged in ordinary read-
ing. Both rely on fast eye trackers and comput-
ers to perform clever text manipulations while
a reader is making a saccade. While making

a saccade, the reader is functionally blind. The
reader will not perceive that text has changed
if the change is completed before the saccade
has finished.

Moving Window Study

In the moving window technique we restrict
the amount of text that is visible to a certain
number of letters around the fixation point,
and replace all of the other letters on a page
with the letter x. The readers task is simply to
read the page of text. Interestingly it is also
possible to do the reverse and just replace the
letters at the fixation point with the letter x,
but this is very frustrating to the reader. If just
the three letters to the left and right of the
fixation point are replaced with x, then read-
ing rate drops to 11 words per minute. Mc-
Conkie & Rayner (1975) examined how many
letters around the fixation point are needed to
provide a normal reading experience. Figure
6 shows a snapshot of what a reader would
see if they are reading a passage and fixated
on the second e in experiment. If the reader is
provided three letters past the fixation point,
then they won’t see the entire word for experi-
ment, and their average reading rate will be

a slow 207 words per minute. If the reader is
given 9 letters past the fixation point, they will
see the entire word experiment, and part of
the word was. With 9 letters, reading rate is
moderately slowed. If the reader is given 15
letters past the fixation point, reading speed is
just as fast as if there was no moving win-
dow present. Up to 15 letters there is a linear
relation between the number of letters that
are available to the reader and the speed of
reading.

pozorng, se snahou o0 maximalni porozumeéni smys-
lu, precetly urcitou pasaz textu a souc¢asné oznadily
vSechny preklepy, které naleznou. V pokusném
textu se vyskytovaly rovnomémé dva typy preklepU:
preklepy shodné se siluetou slova (tj. preklep se-
stava z pismen tvoricich stejnou siluetu) a preklepy,
které se se siluetou slova neshoduiji (tj. preklep
siluetu slova méni). K spravnému slovu test bude
preklep shodny s jeho siluetou napf. tesk a preklep
neshodujici se s ni napf. tesc. Model zalozeny na
rozpoznavani siluety slova prfedpovida, ze siluetou
shodné preklepy budou zachyceny méné asto nez
preklepy s odlisnou siluetou slova, protoze slova
siluetou shodna jsou snaze zaménitelna. Haber

se Schindlerem (1981) a Monk s Hulmem (1983)
zjistili, Ze siluetou shodné preklepy jsou prehlédnuty
dvakrat astéji nez preklepy siluetou se neshodujici.
(U naseho prikladu byl siluetou shodny preklep
(tesk) vynechan v 13 % pripad, siluetou neshoduiji-
ci se preklep (tesc) v 7 %.

4. Ctvrtym diikazem, ktery podporuije teorii modelu
rozpoznavani podle siluety slova, je skute¢nost, ze
se obtizngji ¢te text napsany ndhodné sTHdaJiCiml
se minuskami a verzalkami. Model predpoklada, ze
se tak déje proto, ze takto napsany text davé jiny ob-
raz slova, nez v kdyz je napsano pouze minuskami.
Mnohé studie to skute¢né potvrdily: Smith (1969)
dokazal, Ze klesa rychlost ¢teni, Manson (1978)
zjistil, ze €as potrebny k vysloveni takového slova se
prodluzuje, Pollatsek, Well a Schindler (1975) prisli
na to, ze srovnani shody slov je zpomaleno, Meyer
a Gutschera (1975) prokéazali prodlouZeni ¢asu
potifebného k zatfidéni slov.

MODEL DRUHY - SERIOVE

ROPOZNAVANI PiISMEN

Teorie vysveétlujici mechanismus ¢teni na zaklade
postupného cteni jednotlivych pismen zleva doprava
meéla nejkratsi Zivotnost. Gough (1972) navrhl tento
model jako snadno pochopitelny a testovatelny.

V postaté jej Ize prirovnat k vyhledani slova ve slov-
niku. Za¢nete nalezenim prvniho pismene, pridate
druhé, treti a tak dale, az mate celé slovo.

Tento model odpovida Sperlingove zjisténi, Ze pis-
mena rozeznavame rychlosti 10-20 ms/znak. Sper-
ling predkladal Gcastnikam testu na velmi kratkou
dobu fetézce nahodnych pismen a ptal se jich, zda
se v fetézci vyskytuje urcité pismeno. Prisel na to, Ze
pokud doba zobrazeni odpovida 10 ms/pismeno,
testované osoby jsou schopné ukol splinit. Pokud by-
lo testované pismeno v fetézci na ¢tvrtém misté a fe-
tézec byl zobrazen po dobu 30 ms, pokusna osoba
nebyla Uspésna. Ale pokud se fetézec zobrazil po
dobu 40 ms, Uspésnost vzrostla. Gough pozname-
nal, ze interval 10 ms na pismeno odpovida typické
rychlosti ¢teni 300 slov za minutu.

Model sériového rozeznéavani znak( je schopen
Uspésné predpoveédét, ze kratka slova rozezname
rychleji nez slova dlouha. To, ze Eteme delSi slova
déle, je velmi vyznamné zjisténi. Rozpoznat slovo
Citajici pét pismen trva déle nez rozpoznat Gtyipis-
menné slovo a k rozeznani Sestipismenného slova
je tfeba vice Casu nez k rozeznani pétipismenného
slova. Zatimco model sériového rozpoznavani znakd
tuto skutecnost predpovidd, model zalozeny na

window size sentence reading rate
3 letters An experimxxx XXX XXXXXXXXX XX  207wpm
9 letters An experiment wax XXXXXXXXX XX  308wpm
15 letters An experiment was CONdXXXXX XX  340wpm

1 FIGURE/OBRAZEK 6 Linear relationship between letters available in moving window and reading rate.
Primy vztah mezi poctem viditelnych pismen v pohyblivém okénku a rychlosti ¢teni.

rozpoznani siluety slova nikoliv. Ve skute¢nosti by
model rozpoznavani podle siluety slova mél pred-
pokladat, Ze delSi slova budou vytvaret unikatné;si
siluetu a tudiz budou rozeznana snadnéji nez slova
kratka.

Model sériového rozpoznavani znak( selhéava, nebot
neumi vysvetlit efekt dominance slova. Tento efekt
ukazuje, Ze ¢tenafi jsou schopni snadnéji identifi-
kovat pismeno, je-li sou¢asti slova, nez kdyz stoji
samostatné.

MODEL TRETI - PARALELNi ROZPOZNAVANI
PiSMEN

Tento model povazuje v soucasnosti vétsina psy-
chologtl za nejpresnéjsi. Podle néj jsou pismena ve
slové rozeznavana soucasné a slovo je identifiko-
vano na zékladé pismen. Existuje vice specifickych
model(, které odpovidaji této obecné charakteris-
tice a jsou pfedmétem aktivniho zkoumani. Pred-
stavim zde pouze jednu z verzi modelu paralelniho
rozpoznavani znakd.

Obrazek 4 ukazuje princip generické aktivace
zalozené na modelu paralelniho rozpoznavani pis-
men. Pro &tenare je podnétem slovo work. Kazdé

z pismen je zpracovano souc¢asné. Prvnim krokem
je rozeznani charakteristickych znak( jednotlivych
pismen, jako jsou horizontalni i diagonalni tahy

a krivky. Detaily zpracovani na této Urovni nejsou pro
nas ucel kritické. Charakteristiky individuélnich pis-
men jsou zaslany na Uroven detektord pismen, na
které jsou vSechna pismena z podnétu zpracovana
soucasné. Detektory pismen postoupi informace
dale na Uroven detektord slova. Pismeno W na prv-
nim detektoru aktivuje vyhledavani vech slov, ktera
maji W na prvni pozici (WORD, WORK). Pismeno

O na druhém detektoru aktivuje vSechna slova

s pismenem O na druhé pozici (FORK, WORD,
WORK). Zatimco slova FORK a WORK aktivuiji tfi ze
CtyF podnétd, WORD aktivuje vSechna Ctyfi pismena
a proto je rozeznanym slovem.

Vétdina dlikazl pro model paralelniho rozpoznavani
znak{ pochézi ze studii oénich pohybd. Mnoho
poznatkU jsme ziskali s nastupem pocitacl a rych-
lych o¢nich kamer. Nyni mizeme provadét zmény

v textu v redlném case, v okamziku Getby, coz nam
poskytlo informace o procesu ¢teni, které jsme drive
nebyli schopni ziskat.

Pres sto let je znamo, Ze kdyz ¢teme, nase oci se
nepohybuiji po strance plynule, ale spise délaji
nespojité skoky od jednoho slova k druhému. Oko se
fixuje na jedno slovo na kratky ¢asovy Usek, zhruba
200-250 ms, a pak podnikne velmi rychly pohyb

k dalsimu slovu. Témto pohybdm fikdme sakadické
a obvykle trvaji 20-35 ms. Vétsina sakadickych
pohybl sméfuje kupredu o 7-9 slov, asi 10-15 %
vSech sakadickych pohybU tvofi pohyby zpét. Vétsina
Stenarl si tyto zpétné pohyby béhem cteni ani
neuvédomuije. Mista fixace nejsou nahodna. Nikdy se
nenalézaji mezi slovy, vzdy lehce vlevo od stfedu slo-
va. Ale ne v8echna slova jsou fixovana: kratka slova

a zvlasté pomocna slova jsou pfi teni preskakovana.
Na obrazku 5 jsou vyznaceny fixa¢ni body u typic-
kého ¢Etenare. MnoZstvi informaci, které mohou byt
rozpoznany béhem jedné fixace, je omezené. Fovea
(Zluta skvrna, misto na sitnici, kde je obraz nejostfej-

1vr0.SCIENCE 5



window size sentence

reading rate

An experimxxx

3 letters

1 word (3.7 letters) An experiment
9 letters An experiment
2 words (9.6 letters) An experiment
15 letters An experiment
3words (150 letters) AN experiment

XXX XXXXXXXXX XX 207 wpm
XXX XXXXXXXXX XX 212 wpm
WaX XXXXXXXXX XX  308wpm
WasS XXXXXXXXX XX  309wpm
Was CONdXXXXX XX 340 wpm
was conducted xX 339wpm

1 FIGURE/OBRAZEK 7 Full word information does not improve reading rate. Plny po&et &itelnych pismen nezvysuije rychlost ¢teni.
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From this study we learned that our perceptu-
al span is roughly 15 letters. This is interesting
as the average saccade length is 7-9 letters,

or roughly half our perceptual span. This indi-
cates that while readers are recognizing words
closer to the fovea, we are using additional
information further out to guide our read-
ing. It should be noted that we’re only using
information to the right of our fixation point,
and that we don’t use any letters to the left

of the word that is currently being fixated. In
figure 6, where the user’s fixation point is on
the second e in experiment, if the word An is
removed, it will not further slow reading rate.
The moving window study demonstrates the
importance of letters in reading, but is not air-
tight. The word shape model of reading would
also expect that reading speed would decrease
as word shape information disappears. The
word shape model would make the additional
prediction that reading would be significantly
improved if information on the whole word
shape were always retained. This turns out to
be false.

Figure 7 shows the reading rate when three
letters are available. It is roughly equivalent to
the reading rate when the fixated word is en-
tirely there. That’s true even though the entire
word has 0.7 more letters available on aver-
age. When the fixated word and the follow-
ing word are entirely available, reading rate

is equivalent to when 9 letters are available.
Reading rate is also equivalent when three
words or 15 letters are available. This means
that reading is not necessarily faster when
entire subsequent words are available; similar
reading speeds can be found when only a few
letters are available.

Pollatsek & Rayner (1982) used the mov-

ing window paradigm to compare reading
when the word spaces were present to when
they are replaced with an x. They found that
saccade length is shorter when word space
information is not available.

Boundary Study

The boundary study (Rayner, 1975) is another
innovative paradigm that eye trackers and
computers made possible. With the bound-
ary study we can examine what information
the reader is using inside the perceptual span

(15 letters), but outside of the word that is
being fixated. Figure 8 illustrates what the
reader sees in this kind of study. While read-
ing the words The old captain, the reader will
be performing ordinary reading. When the
reader reaches the word put, the key word of
interest becomes available within the reader’s
fixation span. In this example the key word

is ebovf. When the reader saccades from put
to ebovf, the saccade will cross an invisible
boundary which triggers a change in the

text. Before the saccade finishes, the text will
change to the correct text for the sentence, in
this case chart. The reader will always fixate
on the correct word for the sentence.

The critical word in this study is presented

in different conditions including an identical
control condition (chart), similar word shape
and some letters in common (chovt), dissimi-
lar word shape with some letters in common
(chyft), and similar word shape with no letters
in common (ebovf). The fixation times for
the words both before and after the boundary
are measured. The fixation times before the
boundary are the same for the control condi-
tion and the three experimental conditions.
After the boundary, readers were fastest read-
ing with the control condition (chart), next
fastest reading with similar word shape and
some letters in common (chovt), third fastest
with the condition with only some letters in
common (chyft), and slowest with the condi-
tion with only similar word shape (ebovf).
This demonstrates that letter information is
being collected within the fixation span even
when the entire word is not being recognized.

chart Identical word (control) 210ms

chovt Similar word §hape 240ms
Some letters in common

chyft Dissimilar wo.rd shape 280ms
Some letters in common

ebovf Similar word shape 300ms

No letters in common

1 FIGURE/ OBRAZEK 9 Relative speed of boundary
study conditions. Relativni rychlost &teni pfi pokusu
s rozhranim.

Having letters in common played greater role
in fixation times in this study. But it does not
eliminate the role of word shape because of
the combination of word shape and letters in
common facilitates word recognition. Rayner
(1975) further investigated what happens
with a capitalized form of the critical word
(CHART). This eliminates the role of word
shape, but retains perfect letter information.
They found that the fixation times are the
same as the control condition! This demon-
strates that it is not visual information about
either word shape or even letter shape that is
being retained from saccade to saccade, but
rather abstracted information about which
letters are coming up.

The eye movement literature demonstrates
that we are using letter information to recog-
nize words, as we are better able to read when
more letters are available to us. We combine
abstracted letter information across saccades
to help facilitate word recognition, so it is

The old captain put the|ebovf on the...

A

The old captain put the|chart on the...

1 FIGURE/OBRAZEK 8 The string of letters ebovf changes to chart. Retézec pismen ebovf se méni ve slovo chart.



letter information that we are gathering in
the periphery. And finally we are using word
space information to program the location of
our next saccade.

EVIDENCE FOR WORD SHAPE REVISITED

So far I've presented evidence that supports
the word recognition model, evidence that
contradicts the serial word recognition model,
and eye tracking data that contradicts the
word shape model while supporting the paral-
lel letter recognition model. In this section

I will reexamine the data used to support the
word shape model to see if it is incongruent
with the parallel letter recognition model.
The strongest evidence for the word shape
model is perhaps the word superiority effect
which showed that letters can be more ac-
curately recognized in the context of a word
than in isolation, for example subjects are
more accurate at recognizing D in the context
of WORD than in the context of ORWD
(Reicher, 1969). This supports word shape
because subjects are able to quickly recognize
the familiar word shape, and deduce the pres-
ence of letter information after the stimulus
presentation has finished while the nonword
can only be read letter by letter. McClelland

& Johnson (1977) demonstrated that the
reason for the word superiority effect wasn’t
the recognition of word shapes, but rather

the existence of regular letter combinations.
Pseudowords are not words in the English
language, but have the phonetic regularity
that make them easily pronounceable. Mave
and rint are two examples of pseudowords.
Because pseudowords do not have semantic
content and have not been seen previously by
the subjects, they should not have a familiar
word shape. McClelland & Johnson found that
letters are recognized faster in the context of
pseudowords (mave) than in the context of
nonwords (amve). This demonstrates that the
word superiority effect is caused by regular
letter combinations and not word shape.

The weakest evidence in support of word
shape is that lowercase text is read faster than
uppercase text. This is entirely a practice ef-
fect. Most readers spend the bulk of their time
reading lowercase text and are therefore more
proficient at it. When readers are forced to
read large quantities of uppercase text, their
reading speed will eventually increase to the
rate of lowercase text. Even text oriented as if
you were seeing it in a mirror will quickly in-
crease in reading speed with practice (Kolers
& Perkins, 1975).

Haber & Schindler (1981) found that readers
were twice as likely to fail to notice a misspell-
ing in a proofreading task when the misspell-
ing was consistent with word shape (tesf, 13%
missed) than when it is inconsistent with word
shape (tesc, 7% missed). This is seemingly

a convincing result until you realize that word
shape and letter shape are confounded. The
study compared errors that were consistent
both in word and letter shape to errors that
are inconsistent both in word and letter shape.

§i) je schopna zobrazit pfi bézné &teci vzdalenosti
Ctyfi az pét pismen vlevo i vpravo od fixacniho bodu.
V parafovedini oblasti, kterd saha 15-20 pismen od
bodu fixace, ostrost vidéni rychle klesa.

Studie o¢nich pohyb, které kratce zminim, nazna-
Cuji, Ze existuji tfi zony vizualni identifikace. V rozsa-
hu jedné fixace sbiraji ¢tenafi informace ze vSech
tf zén. Nejblize fixacnimu bodu lezi oblast, v niZ se
odehrava rozeznavani slova. Oblast je obvykle dost
velkd, aby se do ni veslo celé fixované slovo a ¢asto
i nasleduijici kratsi pomocné slovo. Dalsi oblast saha
nékolik pismen vné oblasti rozeznavani fixovaného
slova a ¢tenaf v ni ziskava predbézné informace

o nasledujicich pismenech. A kone¢né tieti zéna
saha asi 15 pismen od fixacniho bodu. Zde ¢tenar
zjistuje délku nasledujiciho slova a uréuje misto
pfistino fixacniho bodu. Napfiklad na obrazku 5 je
prvni fixaéni bod v misté pismene s ve slové Road-
side. Ctendr je schopen rozeznat slovo Roadside,
identifikovat nasledujici poc¢ate¢niho pismeno ve
slové joggers a urcit i jeho délku. Mnohem zajima-
véjsi fixacni bod nabizi na obrazku 5 slovo sweat.

V tomto bodé jsou fixovana dveé slova: sweat a pain,
ktera jsou dost kratka, aby mohla byt rozeznana
soucasng, a je identifikovano po¢atecni pismeno
nasledujiciho slova and. JelikoZ and je ¢asto se
vyskytujici pomocné slovo, pocatecni pismeno pred-
stavuje dostatec¢nou informaci, aby jej ¢tenar mohl
preskocit. Ziska tak informaci o délce slov az ke
slovu angry, ve kterém se naléza dalsi fixacni bod.
Existuji dvé experimentalni metody, které pfinesly
klicové poznatky k pochopeni fixaéniho rozsahu:
studie pomoci pohyblivého okénka a studie tzv.
rozmezi. Tyto metody umoznuji sledovat ¢tenare
béhem bézného Cteciho procesu. Obé spoléhaji na
oc¢ni kamery a pocitace schopné provadeét v textu
inteligentni zamény béhem sakadickych o¢nich
pohybd, kdy je étenaf funkéné slepy a neni tudiz
schopen tyto zmény zaznamenat, nebot se odehraji
dfive, nez je sakadicky pohyb dokoncen.

VYZKUM POMOCI POHYBLIVEHO OKENKA
Tato metoda omezuje pomoci pohybujiciho se
okénka mnozstvi viditelného textu na urcity pocet
znakd v okoli fixacniho bodu; zbytek pismen nahra-
zuje znakem x. Ukolem ¢tendre je pouze Sist text.
(Je mozné provést i pfesné opaény pokus a zneditel-
nit pismena pouze ve fixacnim bodu, to je vSak pro
Ctenare nesmirné frustrujici.) Nahrazeni jiz 3 pismen
vlevo a vpravo od fixaéniho bodu snizi rychlost cteni
na 11 slov za minutu. McConkie a Rayner (1975)
zjistovali, kolik pismen v okoli fixacniho bodu musi
byt k dispozici, aby ctenar mohl normalné Sist. Ob-
razek 6 ukazuje, co Ctenar vidi ve chvili, kdy je jeho
oko fixovano na druhé e ve slové experiment. Pokud
Stenér vidi pouze 3 pismena za fixaénim bodem, ne-
vidi ani celé slovo experiment a prdmérma rychlost
¢teni je zpomalena na 207 slov za minutu. Pokud
Ctenafi odkryjeme 9 pismen za fixatnim bodem,
uvidi celé slovo experiment a ¢ast slova was. Rych-
lost teni je v takovém pripadé pouze primeérna.

Pri odhaleni 15 pismen za fixacnim bodem zlstane
rychlost ¢teni stejnd, jako kdyby zadné pohybujici se
okénko neexistovalo. Az do velikosti okénka 15 pis-
men od fixacniho bodu existuje pfima uméra mezi
poctem viditelnych pismen a rychlosti cteni.

Rozsah naSeho vnimani je tedy zhruba 15 pismen.
Je to zajimavé zjisténi, nebot primérna délka
sakadického pohybu je 7-9 pismen, coz je polovina
rozsahu vnimani. Tento fakt naznacuje, ze ackoliv pfi
Cteni rozeznavame slova pfimo ve fovee, pouzivame
k navadéni i doplhujici informace ze vzdalenéjsich
mist. Je nutné zdUraznit, Ze pouzivame pouze
informace z pismen vpravo od fixacniho bodu

a nepouzivame zadna pismena vlevo od fixovaného
slova. Pokud na obrazku 6 zakryieme neurcity ¢len
An, rychlost &teni to nikterak neovlivni.

Studie pomoci pohybujiciho se okénka dokazuiji

dUlezitost pismen v procesu ¢teni, ale mohou vzbu-
zovat urcité pochybnosti. Model &teni na zakladé
rozeznani siluety slova mimo jiné prepoklada, ze
rychlost ¢teni se snizi, kdyz silueta slova neni kom-
pletni. Tento model také pfedpovida, ze Citelnost
textu bude podstatné zvysena, pokud silueta slova
bude zachovana za vSech okolnosti. Tyto predpokla-
dy se nesplnily.

Na obrazku 7 vidime rychlost ¢teni v pfipadé, ze
jsou zobrazena 3 pismena vpravo od fixacniho
bodu. Tato rychlost je zhruba stejna, jako kdyz je
zobrazeno celé fixované slovo. Rychlost je v obou
pfipadech srovnatelnd, ackoliv pfi zobrazeni celého
fixovaného slova mél ¢tenar zkusebniho textu

k dispozici v priméru o 0,7 pismene vice nez pfi
zobrazeni 3 pismen. V testu, kdy byla zobrazena
cela dve slova (fixované a nasledujici), odpovidala
rychlost ¢teni rychlosti pfi zobrazeni 9 pismen. PFi
zobrazeni tfech slov byla rychlost ¢teni srovnatelna
se zobrazenim 15 pismen. Z toho plyne, Ze rychlost
¢teni neni nutné vyssi, kdyz jsou Ctendfi k dispozici
i cela nasledujici slova; k dosazeni stejné rychlosti
¢teni staci jen nékolik pismen navic.

Polatsek a Rayner (1982) pouZili metodu pohybli-
vého okénka ke srovnani rychlosti éteni za béznych
podminek a za situace, kdy v8echny mezery nahra-
dili pismenem x. Zjistili, Ze ve druhém pripadé, kdy
zmizela informace o mezislovnich mezeréch, byly
sakadické pohyby kratsi.

POKUS S ROZHRANIM

Pokus s rozhranim (Rayner, McConkie a Zola, 1980)
je dalsi inovativni experimentalni metodou, kterou
umoznily pocitace a o¢ni kamery. Zkouma, které
informace nachézejici se za fixovanym slovem,

ale jesté uvnitf pole vnimani (15 pismen), jsou pfi
&teni vyuzivany. Obrazek 8 vysvétluje, co Ctenar pfi
takovém pokusu vidi. Pfi ¢teni slov The old captain
jsou podminky ¢teni normalni, ale jakmile ¢tenar
dojde ke slovu put, dostane se do jeho pole vnimani
i klicové slovo. V tomto pfipade je klicové slovo
ebovf. BEhem sakadického pohybu od slova put na
slovo ebovf prekroci oko pomysiné rozhrani, coz vy-
vold zménu kliGového slova: dfive nez je sakadicky
pohyb dokoncéen, zméni se na slovo chart (v tomto
kontextu smysluplné). Ctenar tedy vzdy fixuje slovo,
které ve vété dava smysl.

Kli¢ové slovo je v tomto pokusu prezentovano v ne-
kolika rliznych podobéch: ve spravném znéni pro
kontrolu (chart), dale v podobé se shodnou siluetou
slova (chovt), s odlisnou siluetou slova (chyft) a se
shodnou siluetou slova, ale s odliSnymi pismeny
(ebovf). Pri ¢teni je zmeéfena doba fixace u slov pfed
a za rozhranim. Doba fixace na slovo pred rozhra-
nim je stejna jak v kontrolni, tak i ve vSech tfech
experimentéalnich podobach. Slovo za rozhranim
Cetli tenafi nejrychleji v kontrolni — spravné - po-
dobé, druhy nejrychlejsi vysledek byl zaznamenan
pfi shodné slovni silueté a nékolika shodnych pis-
menech (chovt), tfeti v poradi bylo slovo s nékolika
shodnymi pismeny a odliSnou slovni siluetou (chyft)
a nepomaleji Cetli &tenafi slovo se shodnou siluetou
a odlisnymi pismeny (ebovf). To dokazuje, Ze pfi
¢teni hraji roli informace o pismenech z celého
fixacniho rozsahu, dokonce i v pfipadé, ze neni

v dany okamzik rozeznavano celé slovo.

chart spravné slovo (kontrola) 210ms

chovt shogna §|Iueta sI,ova} 240ms
a néktera shodna pismena

odlisna silueta slova
chyft a nékterd shodné pismena 280ms

ebovf shcidna S|Iugta slova o 300ms
a vSechna pismena odliSna

V tomto experimentu méa shoda pismen na vysledky
Vétsi vliv nez shoda v silueté slova, coz ovdem Upliné
neeliminuje jeho vyznam. Shoda v silueté slova spo-



Paap, Newsome, & Noel (1984) determined
the relative contribution of word shape and
letter shape and found that the entire effect is
driven by letter shape.

Figure 10 shows the example word than in
each of the four permutations of same and
different word shape, and same and different
letter shape. As with Haber & Schindler, sub-
jects fail to notice misspellings with the same
word shape and same letter shape (tban, 15%
missed) far more often than when there is

a different word shape and letter shape (tman,
10% missed). The two in between conditions
of different word shape with same letter shape
(tnan, 19% missed) and same word shape
with different letter shape (tdan, 8% missed)
are illuminating. There is a statistically reli-
able difference between the larger number of
proofreading errors when the letter shape is
the same (tban and tnan) than when the letter
shape is different (tdan and tman). While
there is no statistically reliable difference be-
tween conditions with same word shape (tban
and tdan) and different word shape (tnan and
tman), more errors are missed when the word
shape is different. This trend sharply contra-
dicts the conclusions of the earlier studies.

th SAME WORD DIFFERENT
an SHAPE WORD SHAPE
SAME tban tnan

LETTER SHAPE

15% missed 19% missed

tdan
8% missed

tman
10% missed

DIFFERENT
LETTER SHAPE

1 FIGURE/OBRAZEK 10 Word shape and letter shape
contributions to proofreading errors. Jak silueta slova
a pismene pfispiva k pfehlédnuti preklepu.

The f inal source of evidence supporting

the word shape model is that text written in
alternating case is read slower than either
text in lowercase or uppercase. This supports
the word shape model because subjects are
able to quickly recognize the familiar pattern
of a word written entirely in lowercase or
uppercase, while words written in alternating
case will have an entirely novel word shape.
Adams (1979) showed that this is not the case
by examining the effect of alternating case

on words, which should have a familiar pat-
tern when written in lowercase or uppercase
words, and pseudowords, which should not
have a familiar pattern in any form because
the subjects would never have come across
that sequence of letters before. Adams found
that both words and pseudowords are equally
hurt by alternating case. Since pseudowords
are also impacted by alternating case, then the
effect is not caused by word shape.

Further examination of the evidence used to
support the word shape model has demon-
strated that the case for the word shape model
was not as strong as it seemed. The word
superiority effect is caused by familiar letter

sequences and not word shapes. Lowercase is
faster than uppercase because of practice. Let-
ter shape similarities rather than word shape
similarities drive mistakes in the proofread-
ing task. And pseudowords also suffer from
decreased reading speed with alternating case
text. All of these findings make more sense
with the parallel letter recognition model of
reading than the word shape model.

In the next section [ will describe an active
area of research within the parallel letter
recognition model of reading. There are many
models of reading within parallel letter recog-
nition, but it is beyond the scope of this paper
to discuss them all. Neural network modeling,
sometimes called connectionist modeling or
parallel distributed processing, has been par-
ticularly successful in advancing our under-
standing of reading processes.

1 FIGURE/OBRAZEK 11 A field of neurons and synapses
in the cerebral cortex. Pole neuron(ll a synapsi v lidské
mozkové kiite.
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NEURAL NETWORK MODELING

In neural network modeling we use simple,
low-level mechanisms that we know to exist in
the brain in order to model complex, human
behavior. Two of the core biological principles
have been known for a long time. McCulloch
& Pitts (1943, 1947) showed that neurons
sum data from other neurons. Figure 11 shows
a tiny two dimensional field of neurons (the
dark triangles) and more importantly the
many, many input and output connections

for each neuron. Current estimates say that
every neuron in the cerebral cortex has 4,000
synapses. Every synapse has a baseline rate

of communication between neurons and can
either increase that rate of communication to
indicate an excitatory event or decrease the
rate of communication to indicate an inhibi-
tory event. When a neuron gets more excita-
tory information than inhibitory information,
it will become active. The other core biological
principle is that learning is based on the modi-
fication of synaptic connections (Hebb, 1949).
When the information coming from a synapse
is important the connection between the two
neurons will become physically stronger,

and when information from a synapse is less
important the synapse will weaken or even
die off.

The first well-known neural network model

of reading was McClelland & Rumelhart’s
Interactive Activation model (1981). Figure 12
diagrams how this model works. The reader
here is processing the letter T in the first posi-
tion in a word. The flow of information here

1 FIGURE/OBRAZEK 12 McClelland & Rumelhart’s Interactive Activation model: A few of the neighbors of the node for the
letter T in the first position in a word, and their interconnections. McClellandlv & Rumelhartiv model interaktivni aktivace:
nékolik sousednich uzlll pismene T umisténého na prvni pozici ve slové a jejich vzajemné propojeni.



starts at the bottom where there are visual
feature detectors. The two nodes on the left
are active because they match the features of
an uppercase T, while the three nodes on the
right are not active because they don’t match.
Every node in the visual feature detector

level is connected to every node in the letter
detector level. The letters seen here apply
only to the first letter of a word. The connec-
tions between the visual feature detector level
and the letter level are all either excitatory
(represented with an arrow at the end of the
connection) or inhibitory (represented with

a circle at the end of the connection). The
letters A, T, and S all received some excitatory
activation from the two left feature detectors
because all three have a crossbar at the top of
the letter (at least in this font). The inhibitory
connections between each of the letters will
result in the T being the most activated letter
node because it has the most incoming excita-
tory activation. The letter node for T will then

send excitatory activation to all the words that
start with T and inhibitory activation to all the
other words. As word nodes gain in activation,
they will send inhibitory activation to all other

words, excitatory activation back to letter
nodes from letters in the word, and inhibitory
activation to all other letter nodes. Letters in
positions other than the first are needed in
order to figure out which of the words that
start with T is being read.

One of the joys of neural network modeling

is that it’s specific enough to be programmed
into a computer and tested. The interactive
activation model is able to explain human
behaviors that it was not specifically designed
for. For example when a human is shown the
degraded stimulus in figure 13, it is very easy

to figure out that WORK is the degraded word,
but the computer simulation of this model can

also solve this problem.

ND‘B!

1 FIGURE/OBRAZEK 13 This degraded stimulus is easily

read as WORK by human readers. Tento Spatné Citelny
napis muze ¢tenat snadno predist jako slovo WORK.

The computer simulation does not attempt
to solve the visual perception problem, but

rather is told which of the visual feature detec-

tors are on for each letter position. For the
fourth letter position the computer simula-
tion is told that there is a vertical line on the
left, a crossbar in the middle, and a diagonal
pointing towards the bottom right. Figures 14

le¢né se shodou v nékterych pismenech usnadnuje

rozeznani slova. Rayner, McConkie a Zola (1980)

dale zkoumali, co se stane, pokud bude kontrolni

slovo napséno verzalkami (CHART). Tato podoba
slova vylucuje Vvliv siluety slova, ale zachovava smysl
pismen. Zjistili, Ze doba fixace je v tomto pfipadé
stejné dlouha jako v kontrolnim testu! To dokazuije,

Ze pfi sakadickych pohybech se nespoléhame na

vizuélni informaci o silueté slov nebo pismen, ale Ze

nejspis vnimame abstraktni vyznam pismen, ktera
nasleduji za fixacnim bodem.

Pokusy s o¢nimi pohyby dokazuji, Zze

% ke &teni vyuzivdme informace o jednotlivych
pismenech, nebot ¢im vice pismen mame k dis-
pozici, tim 1épe cteme;

% béhem sakadickych pohybl spojujeme abs-
traktni vyznam jednotlivych pismen, abychom si
usnadnili rozeznani celych slov, &ili z periferniho
vidéni Eerpame informace o pismenech;

» k zacileni nasledujiciho sakadického pohybu
pouzivame informace o mezislovnich mezerach.

PREHODNOCENI DUKAZU PODPORUJICICH
MODEL ZALOZENY NA SILUETE SLOVA

V dosavadnim textu jsem predlozil jak dikazy, které
podporuji model ¢teni zaloZzeny na rozpoznavani
siluety slova a které vyvraceji model sériového
rozpoznavani znakd, tak data z pozorovani o¢nich
pohybd, ktera vyvraceji model zalozeny na silueté
slova, pfi¢emz sou¢asné podporuji model paralelni-
ho rozpoznévani znakUl. V nasledujici ¢asti ovérim,
zda data, ktera hovofi ve prospéch modelu zaloze-
ného na rozpoznani siluety slova, vyhovuji modelu
paralelniho rozpoznavani znaka.

1. Snad nejsilnéjsim argumentem pro model zaloze-
ny na rozpoznavani siluety slova je efekt dominance
slova, ktery dokazuje, Ze pismena rozpozname
snaze v kontextu slova nez izolované. To vede také
k domnénce, ze znama slova ¢teme diky rozpozna-
ni jejich siluety, kdezto nesmysiny shluk pismen
(,neslova“) musime rozpoznat pismeno po pismenu.
JenZe McCelland a Johnson (1977) ukazali, Zze do-
minanci slova nezpUsobuije rozpoznani jeho siluety,
ale spis$ vyskyt ustalenych kombinaci pismen. Tzv.
»pseudoslova“ jsou slova bez lexikalniho vyznamu,
obsahuiji vS§ak bézné fonetické vzorce a jsou tudiz
snadno vyslovitelna , napf. mave a rint. Jelikoz
pseudoslova nemaji sémanticky obsah a pokusné
osoby se s nimi predtim v textu nesetkaly, nem(ze
jejich silueta plsobit povédomé. McCelland a John-
son prokazali, Ze v kontextu pseudoslova (mave)
rozpoznavame pismena rychleji nez v kontextu
ne-slova (amve). Tato skute¢nost dokazuje, ze efekt
dominance slova neni zplsoben rozpoznanim silue-
ty slova, nybrz ustélenou kombinaci pismen.

2. Nejsnaze vyvratitelnym argumentem, ktery pod-
poruje model rozpoznavani podle siluety slova, je
zjisténi, ze text vysazeny v minuskach ¢teme rychleji
nez text ve verzalkach (viz Model prvni - silueta
slova, 2.). Zjevné jde o véc zvyku. Kdyz jsou Ctenafi
nuceni Cist vétsi mnoZstvi textu ve verzalkach,
rychlost éteni se posléze vyrovna rychlosti éteni
textu v minuskach. Dokonce zrcadlové psany text
Ize pfi dostate¢ném néacviku &ist velmi rychle (Kolers
a Perkins, 1975).

Zdanlivé presvédcivy vysledek podavaji i Haber

a Schindler (viz Model prvni - silueta slova, 3.), ale
jen nez si uvédomime, Ze zaménili siluetu slova

a siluetu pismene. Studie totiz porovnavala preklepy,
které se shodovaly sou¢asné v silueté slova i v silue-
té pismene. Paap, Newsome a Noel (1984) stanovili
relativni vliv siluety slova a siluety pismene a Zzjistili,
Ze cely efekt je zplsoben pravé siluestou pismene.
Na obrazku 10 vidime slovo than v rliznych vari-
antach. Jak ukézali Haber a Schindler, zkoumané
osoby prehlédly preklepy shodné soucasné siluetou
slova i pismene (tban - 15 % prehlédnuti) daleko
Castéji nez preklepy soucasné odliSné v silueté

slova i pismene (tman - 10 % prehlédnuti). Rozdil
ve frekvenci prehlédnuti preklepl za situace, kdy
se odliSuje silueta slova a shoduje silueta pismene
(tnan - 19 % prehlédnuti) a kdy se shoduje silueta
slova a odliSuje silueta pismene (tdan - 8 % pre-
hlédnuti), je vymluvny. Existuje statisticky vyznamny
rozdil mezi ¢astéjsim prehlédnutim preklepd se
shodnou siluetou pismene (tban, than) nez s odlis-
nou siluetou pismene (tdan, tman). Zatimco mezi
frekvenci prehlédnuti preklepl se shodnou siluetou
slova (tban, tdan) a odliSnou siluetou slova (tman,
tnan) zadny statisticky vyznamny rozdil nenajdeme,
zUstane nepovsimnuto vice prekleptd s odlignou
siluetou slova. Tento vysledek ostfe kontrastuje se

3. Poslednim argumentem podporujicim model ¢te-
ni na zékladé rozpoznani siluety slova je zjisténi, ze
text psany stfidavé minuskami a verzalkami ¢teme
pomaleji nez text psany jen verzalkami nebo jen
minuskami. Tento efekt podporuje zminény model,
jelikoz zkoumané osoby jsou schopné rychle identifi-
kovat poveédomé siluety slov, pokud jsou napsana
pouze verzalkami ¢i minuskami, ale slova se stfi-
dajicimi se minuskami a verzalkami maji naprosto
nezvyklou siluetu. Adams (1979) prokéazal, ze zavér
z tohoto vyzkumu neni spravny: porovnaval totiz
rychlost ¢teni redlnych slov a pseudoslov, ktera pfi
z&dném zplsobu psani (minusky, verzalky, stfidajici
se minusky a verzalky) neevokuji povédomé slovni
siluety. Zjistil, Ze rychlost ¢teni pseudoslov psanych
stfidajicimi se verzalkami a minuskami je zpomale-
na stejné jako u realnych slov. Tudiz tento efekt neni
zpUsoben zménou siluety slova.

Jak vidno, dal$i zkoumani argumentd podporuji-
cich model zaloZzeny na rozpoznani siluety slova
prokazalo, ze tento model neni tak neotfesitelny, jak
se zdélo. Efekt dominance slova zpUlsobuji ustalené
kombinace pismen. Minusky ¢teme rychleji nez
verzalky, protoze v takovém &teni mame praxi. Spise
shoda v silueté pismene nez slova zpUsobi prehléd-
nuti pfeklepu. Pseudoslova rovnéz ¢teme pomalu,
jsou-li psana stfidavé minuskami a verzalkami.

A v8echna tato zjisténi davaji lepsi smysl v ramci mo-
delu paralelniho rozpoznavani pismen nez v ramci
modelu siluety slova.

1vpo.SCIENCE

V nésleduijici ¢asti predstavim jeden smér badani
v oblasti modelu paralelniho rozpoznavani pis-
men. Existuje sice vice teorii ¢teni zaloZzenych na
tomto modelu, ale neni smyslem tohoto ¢lanku
popsat je vSechny. Teorie formovani neuronové
sité, nékdy nazyvana teorie propojovani nebo
distribuovaného paralelniho zpracovani, pomérné
znacné prohloubila nase poznani procesu ¢teni.

TEORIE FORMOVANiI NEURONOVE SITE

Teorie formovani neuronoveé sité pouziva jedno-
duché zakladni mechanismy, které se nachazeji

v lidském mozku, k vytvoreni pfedstavy o tom, jak
funguje slozité lidské jednani. Dva ze zékladnich
biologickych principd jsou znamy jiz dlouho.
McCulloch a Pitts (1943, 1947) prokazali, ze neuro-
ny (bunky nervové tkane) shromazduji data z jinych
neuront. Obrazek 11 predstavuje dvourozmeérné
pole neuront (¢erné trojuhelniky) a zejména jejich
vzajemna propojeni (synapse) v lidské mozkové
klre. Soucasné odhady fikaji, ze jedna kazda ner-
vova bunka v kdife mozku vytvaii asi 4000 synapsi.
Kazda z téchto synapsi pfenasi vzruchy v urcitych
zakladnich intervalech. Frekvence jejich pfenosu se
muze bud snizovat - pak mluvime o tlumicim Ggin-
ku, nebo zvySovat - coz nazyvame budici Ucinek.
Pokud neuron obdrzi vice budicich nez tlumicich
impulzt, je aktivovan.

Druhy zékladni biologicky princip Fika, ze proces
uceni je zalozeny na Upravach synaptickych spojeni
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and 15 show the activation levels of certain
letter and word nodes over time. Time in the
computer is measured in epochs of activation
events. Figure 14 shows the early activation
equally rising for the k and r letter nodes. This
is because the visual feature information sup-
ports both of those letters, while the d letter
node is unsupported. During the early epochs
the letter nodes are only receiving activation
from the visual feature nodes, but later activa-
tion is provided by the word nodes. Figure 15
shows the activation among four words: work,
word, weak, and wear. Since the first three
letters of the word are not degraded, the letter
nodes easily recognized them as w, o, and r
for the first three positions respectively. These
letters provide early activation for the words
work and word, but not for weak and wear.
The word nodes then start to send activation
back down to the letter node level indicating
that the fourth letter could be k or d. Since
kis already an active letter node while d is an
inactive node, the k node is further strength-
ened. This allows the k letter node and the

4TH LETTER ACTIVATIONS

ACTIVATION

0 10 20 30 TIME

1 FIGURE/OBRAZEK 14 The activation level over
time for letter nodes in the fourth position of a word.
Casovy priibéh trovné aktivace uzl(i pismen na
Stvrté pozici ve slové.

WORD ACTIVATIONS

work

ACTIVATION

word

TIME

1 FIGURE/OBRAZEK 15 The activation level over
time for four word nodes. Casovy priibéh tGrovné
aktivace &tyr slov.

word work to continuously increase in activa-
tion and send inhibitory activation to their
competitors, the letter r and the word word.
Similar activation patterns can also explain
the word superiority effect.

Seidenberg & McClelland (1989) and Plaut,
McClelland, Seidenberg, & Patterson (1996)
have made great progress in developing
neural network models of reading that can
account for more human reading behaviors.
Both of these models concentrate on the read-
ing processes that start after each of the letters
in a word have been recognized. The internal
representations for these models convert the
letter information to phonemic information,
which is seen as a mandatory step for word
recognition. It is well known that words that
have a consistent spelling to sound corre-
spondence such as mint, tint, and hint are
recognized faster than words that have an
inconsistent spelling to sound correspondence
such as pint (Glushko, 1979). These models
are able to generate correct word pronuncia-
tions (i.e. read) without the use of specific
word nodes. The more recent model is also
able to read pseudowords at a near human
rate and account for consistency and frequen-
cy effects.

The Seidenberg & McClelland and Plaut

et. al. models are able to simulate not only
adult reading, but can also simulate a child
learning to read. Initially the neural network
model starts out with no knowledge about
the relationship between letters and pronun-
ciations, only that letters and sounds exist.
The neural net goes through a training phase
where the network is given examples of cor-
rect pronunciations for different words. After
seeing a correct sample, the network will
calculate the error in its guess of the pronun-
ciation, and then modifies the strength of each
of the nodes that are connected to it so that
the error will be slightly less next time. This
is analogous to what the brain does. After

a few rounds of training, the model may be
able to read a few of the most high frequency,
regular words. After many rounds of training
the model will be able to read not only words
it has seen before, but words it hasn’t seen
before as well.

CONCLUSIONS

Given that all the reading research psycholo-

gists I know support some version of the paral-

lel letter recognition model of reading, how

is it that all the typographers I know say that

we read by matching whole word shapes?

It appears to be a grand misunderstanding.

The paper by Bouma that is most frequently

cited does not support a word shape model

of reading. Bouma (1973) presented words

and unpronounceable letter strings to subjects

away from the fixation point and measured

their ability to name the first and last letters.

He found that:

A) Subjects are more successful at naming
letters to the right of fixation than to the left
of fixation.

B) When distance to the right of the fixation
point is controlled, subjects are better able
to recognize the last letter of a word than
the first letter of word. This data explains
why it is that we tend to fixate just to the left
of the middle of a word.

Bouwhuis & Bouma (1979) extended the
Bouma (1973) paper by not only finding the
probability of recognizing the first and last
letters of a word, but also the middle letters.
They used this data to develop a model of
word recognition based on the probability of
recognizing each of the letters within a word.
They conclude that ‘word shape ... might

be satisfactorily described in terms of the
letters in their positions.” This model of word
recognition clearly influenced the McClelland
& Rumelhart neural network model discussed
earlier which also used letters in their posi-
tions to probabilistically recognize words.
Word shape is no longer a viable model of
word recognition. The bulk of scientific evi-
dence says that we recognize a word’s compo-
nent letters, then use that visual information
to recognize a word. In addition to perceptual
information, we also use contextual informa-
tion to help recognize words during ordinary
reading, but that has no bearing on the

word shape versus parallel letter recognition
debate. It is hopefully clear that the read-
ability and legibility of a typeface should not
be evaluated on its ability to generate a good
bouma shape.

WHY | WROTE THIS PAPER

I am a psychologist who has been working for
Microsoft in different capacities since 1996.
In 2000 I completed my PhD in cognitive psy-
chology from the University of Texas at Austin
studying word recognition and reading acqui-
sition. I joined the ClearType team in 2002 to
help get a better scientific understanding of
the benefits of ClearType and other reading
technologies with the goal of achieving a great
on-screen reading experience.

During my first year with the team I gave

a series of talks on relevant psychological top-
ics, some of which instigated strong disagree-
ment. At the crux of the disagreement was
that the team believed that we recognized
words by looking at the outline that goes
around a whole word, while I believed that
we recognize individual letters. In my young
career as a reading psychologist I had never
encountered a model of reading that used
word shape as perceptual units, and knew

of no psychologists who were working on
such a model. But it turns out that the model
had a very long history that I was unfamiliar
with.

KEVIN LARSON has been conducting experiments
for over a decade towards understanding how we read
and recognize words. He received his Ph.D. in cognitive
psychology from the University of Texas in Austin.

His current work in Microsoft’s Advanced Reading
Technologies group is focused on improving the quality
of on-screen text.



(Hebb, 1949). Pokud je néktera synapse vyuzivana
Gastéji, synaptické spojeni fyzicky posiluje, naopak
nevyuzivané synapse slabnou ¢i dokonce mizi.

MODEL INTERAKTIVNI AKTIVACE

Prvni ze znamych teorii ¢teni vysvétiovanych na
principu formovani neuronové sité byl McClellandiv
a Rumelhartdv model interaktivni aktivace (1981).
Obrazek 12 ukazuije, jak funguje. CtenaF zpracovava
podnét, kterym je pismeno T umisténé na prvni
pozici ve slové. Tok informaci zacina dole, kde

jsou detektory vzhledovych charakteristik. Dva uzly
vlevo jsou aktivovany, nebot odpovidaji verzélce T,
zatimco zbytek uzlt neni aktivovan, protoze se s ver-
zélkou T neshoduji. Kazdy uzel z detektord vzhledu
je propojen s uzly na Urovni detektor(l pismen. Zde
zobrazena pismena odpovidaji pouze prvnimu
pismenu slova. Spojeni mezi detektory vzhledu

a detektory pismen maji bud budici (aktivacni)
uginek (jsou na schématu zakonc¢eny Sipkou), nebo
Ucinek tlumicf (jsou zakonéeny kole¢kem). Pismena
A, T a S obdrzela urcité aktivacni podnéty, nebot
vSechna vykazuji horni horizontalni tah (alespon

v daném typu pisma). Tlumici spojeni mezi jednotli-
vymi detektory téchto pismen zplsobi, ze T se stane
nejaktivovanéjsim uzlem, protoze obdrzi nejvice
aktivacnich signall. Uzel pismene T pak odesle akti-
vacni signél uzlm pro vSechna slova, ktera zacinaji
pismenem T. Tato aktivované slova sou¢asné utlumi
vSechna slova nezacinajicich na T, aktivuji zpétné
uzly dal§ich pismen obsazenych v daném slové

a utlumi uzly pismen, ktera naopak ve slové nejsou.
Pro pochopeni, jaké slovo na T vlastné ¢teme, musi
nasledovat rozpoznani dalSich pismen ve slové.
Aktivacni interaktivni model je natolik presny,

aby mohl byt simulovan na pocitadi. Umi vysvétlit
dokonce i procesy v lidském jednani, pro které nebyl
navrzen. Napiiklad je-li ¢lovék vystaven hle srozumi-
telnému podnétu (jako na obrazku 13), tak si snadno
domysli, Ze se zde jedna o slovo WORK. Pocitacova
simulace tohoto modelu dojde ke stejnému zavéru.
Program se nepokousi resit problém se zhorSenym
vizualni viemem, ale spiSe jedna na zaklade vizual-
nich charakteristik pismen na jednotlivych pozicich
slova.U ¢tvrtého pismene detekuje program vertikal-
ni tah vlevo, horizontalni tah uprostied a diagonalni
tah smétujici vpravo doll. Grafy 14 a 15 znazormuiji
Gasovy prliibéh Urovné aktivace uzll nékterych pis-
men a slov. Graf 14 ukazuje stejnou ¢asnou aktivaci
pismen K a R. K tomu dochézi, protoze vizualni
charakteristiky odpovidaji obéma témto pismendm,
zatimco pismo D je neaktivni. Beéhem asného
stadia dochéazi k aktivaci pouze na zakladé vizuél-
nich podnétli z uzlt pismen, v pozdéjsich stadiich
dochazi k aktivaci diky podnétiim z tGrovné uzll slov.
Graf 15 ukazuje prlibéh aktivace pro 4 slova: work,
word, weak a wear. Prvni tfi pismena slova jsou
jasné citelna, jsou tedy snadno detekovana jako W,
O a R. Tim ihned aktivuji mozna slova work a word,
zatimco slova weak a wear aktivovana nejsou. Uzly
slov zpétné aktivuji uzly vhodnych pismen, tedy D

a K. Jelikoz K bylo jiz aktivovano v ¢asné fazi diky
nekterym shodnym vizualnim charakteristikam a pis-
meno D aktivovano nebylo, je tim zpétné posilena
aktivace pismene K. Aktivovany uzel K tlumi konku-
renéni uzel D a rovnéz slovo WORD. Tento proces
mimochodem vysveétluje efekt dominance slova.

DALSI MODELY

Seidenberg s McClellandem (1989) a Plaut,
McClelland, Seidenberg a Patterson (1996) udélali
obrovsky pokrok ve zkoumani neuronové sité a vy-
vinuli modely, které l1épe objasnuji mechanismus
¢teni. Oba modely se soustfedi na procesy, které
nastanou bezprostfedné po rozpoznani jednotlivych
pismen. Podle predstav téchto modelt dochazi

k internimu prevodu informace o pismenech na
informaci o fonémech, coz predstavuje nezbytny

predpoklad k rozpoznani slova. Je dobre zna-

mym faktem, Ze slova, jejichZ pravopis odpovida
vyslovnosti (napf. mint, tint a hint), jsou rozpoznana
rychleji nez slova, kde se pravopis od vyslovnost lisi
(napf. pint) (Glushko, 1979). Programy zaloZené na
tomto modelu jsou schopné vyslovit (tedy Cist) text

i bez pouziti uzl konkrétnich slov. Nejnovéjsi model
je dokonce schopen ¢ist i pseudoslova stejné rychle
jako &lovek.

Vyse uvedené modely uméji simulovat nejen proces
Steni u dospélého clovéka, ale i zplsob, jakym se
uci ¢ist dité. Model neuronové sité zacina vzdy bez
znalosti vztahu mezi pismenem a jeho vyslovnosti

- jediné, co zn4, jsou jednotliva pismena a zvuky.
Model musi projit fazi uceni, kdy dostava priklady
slov a jejich spravné vyslovnosti. Po predlozeni vzor-
ku spocita model chybu ve svém odhadu vyslov-
nosti a pak upravi silu spojeni spravnych uzlt, ¢imz
zpresni odhad pro pfisti pokus. Podobné funguje

i lidsky mozek. Po nékolika prikladech mize byt
model schopen ¢&ist nékolik nejfrekventovanéjsich
slov. Po mnoha tréninkovych kolech bude model
schopen Cist i slova, se kterymi se pfedtim nesetkal.

ZAVERY
Jak je mozné, Ze vSichni mné znami psychologoveé,
ktefi se zabyvaji vyzkumem Cteni, uznavaji model pa-
ralelniho rozpoznavani pismen, kdezto vsichni mné
znami typografové tvrdi, Ze ¢teme diky identifikaci
slovni siluety?
Studie Hermana Boumy (1973), na kterou se vétSina
typografli odvolava, totiz model cteni zaloZzeny na
silueté slova vlibec nepodporuje. Bouma prekladal
zkoumanym osobam slova a nevyslovitelné retézce
pismen, které byly umistény mimo fixacni bod,
a zkoumal jejich schopnost identifikovat prvni a po-
sledni pismeno. Zjistil, Ze:
® zkoumané osoby snaze identifikovaly pismena
vpravo od fixaéniho bodu nez pismena nalevo od
fixaéniho bodu,
® pokud je vzdalenost krajniho pismene vpravo
presné upravena, jsou zkoumané osoby schopné
lépe rozpoznat nikoli prvni, ale posledni pismeno,
coz vysvetluje, proé se vétsinou fixaéni bod ve
slové nachazi lehce vlevo od jeho stredu.
Bouwhius a Bouma (1979) rozsifili plvodni studii
(Bouma, 1973) o schopnost identifikovat rovnéz
pismeno uprostied slova. Data pak pouzili k de-
finovani modelu rozpoznani slova zalozeném na
pravdépodobnosti rozpoznani kazdého z pismen
uvnitf slova. Dosli k zavéru, ze ,silueta slova (...) by
mohla byt vytvofena pismeny, ktera se nachazeji
na urcitém miste slova“. Tento model zcela jasné
ovlivnil McClellanda a Rumelharta pfi definovani ne-
uralniho modelu, v némz take vyuzili pofadi pismen
k pravdépodobnostnimu uréeni slova.
Model zaloZeny na rozpoznani siluety slova uz nenf
nadale Zivotaschopny. Védecké diikazy vétsinou po-
tvrzuji, ze nejprve rozpoznavame pismena, ze kterych
se slovo sklada, a pak tuto vizualni informaci pou-
Zijeme k rozpoznani slova. Navic spolu s vizualnimi
informacemi pouzivame informace kontextové, které
pomahaji rozpoznavat slova pfi bézném cteni, ale ten-
to fakt nema zadnou souvislost s debatou o modelu
siluety slova vs. paralelniho rozpoznavani pismen.
Snad se podarilo dokézat, Zze dobra Citelnost pisma
neni dana jeho schopnosti vytvaret kvalitni, tzv.
Boumovu siluetu. - [prekiad Pavel Zelenka]

1yr0.SCIENCE

KEVIN LARSON se uz vice nez deset let zabyva vyzku-
mem zpUsobu lidského ¢teni a rozeznévani slov. Doktorat
z kognitivni psychologie ziskal na Texaské univerzité

v Austinu. Jeho soucasna prace v Advanced Reading
Technologies Group firmy Microsoft je zamérena na zlep-
Sovani ¢itelnosti textu na monitorech pocitacl.



“The difference between readability and legibility? Readability: You are sitting in an armchair, a novel by
Raymond Chandler in your hands, at your side is a glass of beer and a cheese sandwich. Legibility: You are
in a psychology lab, a few lines of nonsense set in 3 mm x-height sanserif type are flashed on a screen, a guy
in a white coat comes towards you with pincers and a blinkometer.” (Robin Kinross)

,Jaky je rozdil mezi étivosti a ditelnosti? Ctivost: Sedite v uSaku s romanem Raymonda Chandlera v ruce

a vedle vas stoji vychlazena sklenice piva a syrovy sendvié. Citelnost: Jste v psychologické laboratofi, pred
vami na obrazovce blika nékolik radek nesmysiného textu vyvedeného groteskem s trimilimetrovymi minuskami
a sape se na vas chlapik v bilem plasti s pinzetami a mrkomeérem.“ (Robin Kinross)
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x Empirical measurement of reading has increased
in accuracy in proportion to the mistrust of it on the
part of typographers. Although this is partly due

to some practitioners straying away from Craft and
towards Art (where analytical guidance is shunned),
much of this mistrust is well-placed.! The reason

is that this empiricism has become more accurate

only concerning a relatively trivial subset of reading
while increasingly ignoring the very existence of the
primary—but “hidden"—core that resists convenient
quantification, although it has in fact been managed
more-or-less successfully through informal anecdotal
experience for centuries.

About one century ago the eminent psychologist E. B.
Huey wrote: “And so to completely analyze what we do when
we read would almost be the acme of a psychologist’s achieve-
ments, for it would be to describe very many of the most
intricate workings of the human mind, as well as to unravel
the tangled story of the most remarkable specific performance

1. See ] Chapman’s Re-thinking research into visual communication
in Icographic #13, 1978, pp 28-32.

Cim vice se zpresiiuje empirické zkoumani procesu
Steni, tim méné typografl vyzkumu dlvéruje. Ackoli
je jejich nedtvéra ¢astecné zplsobena kolegy, ktefi
zbloudili od femesla k uméni (a to se analytickym
radam vyhybad), je z velké ¢asti opravnéna.! Dlvo-
dem je, Zze empirické vyzkumy osvétluji jen relativne
bezvyznamnou ¢ast procesu &tenl, stale vice se
vyhybaji vysvétleni samotné existence zakladniho
principu, ktery odolava pohodinému méreni, pres-
toze se s nim v kazdodenni zkusenosti viceméné
Uspésneé vyporadavame uz mnoha staleti.

Zhruba pred sto lety psycholog E. B. Huey napsal:
»,Kompletni analyza toho, co se v nds odehrava

pfi ¢teni, by byla jednim z vrcholll snah vSech psy-
pochody lidské mysli a objasnit slozity pribéh jed-
né z nejvyznamnéjsich specificky lidskych €innosti,
kterou si ¢lovék v ramci civilizace osvojil.“> Hueyo-
va doba postradala vyhody vypocetni techniky, ale
snad prave proto byli tehdejsi védci nuceni vyuzivat
plodnou introspekci. Jak se v8ak zda, dnesni fakta
vitezi. Nektefi psychologové chteji, abychom uvérili,

ze moderni véda definitivné odhalila vSechna tajem-
stvi aktu Steni a nuti nés prijmout teorii zaloZzenou
na postupném ¢éteni individudlnich znaku. Jak si
mohou byt tak jisti? Vyzkum by musel stat miliony
dolar(i, aby mohl byt povazovan za seriézni, a ty-
pografie neni pfili§ bohaty obor. (Konec koncl ani
miliardy dolar(i investované do leteckého primyslu
dosud nedokézaly prekonat schopnosti lidského
nosu.?) Kdybychom vzali v Gvahu jen sloZitost sitnice
ganech, které jsou do aktu &teni zapojeny -, zda se
tvrzeni, ze byla skutec¢na podstata ¢teni tak jednodu-
Se objasnéna, neobhajitelné az nabubrelé. Peclivou
analyzou dat, ktera védci pouzili k tomu, aby dosli

k takto ukvapenému zavéru, a uvedenim informaci
do souvislosti je zfejmé, Ze obzor téchto vyzkum je
velice omezeny. Nejde totiz jen o to, jaké mnozstvi
dat se vdm podari nasbirat, ani jak dobra ta data

nez byly tyCe a provazy.

1. Viz J. Chapman, Re-thinking research into visual communication, v: lcographic, 1978, ¢islo 13, str. 28-32.

2. The psychology and pedagogy of reading, 1908, str. 6.
3. = http://news.bbc.co.uk/2/hi/health/4133093.stm
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. The psychology and pedagogy of
reading, 1908, p 6.

. »http://news.bbc.co.uk/2/hi/
health/4133093.stm

. For a look at some of the sin-
gularly useful work that this
department has been doing see
issue 11 of TYPO.

. The span of the effective stimu-
lus during a fixation in reading,
McConkie & Rayner, Perception
and Psychophysics #17, 1975,
pp 578-586.

. Integrating information across
eye movements, Cognitive Psy-
chology #12, 1980, pp 206-226.

. Knowledge construction in ty-

pography: the case of legibility

research and the legibility of
sans serif typefaces, PhD thesis

at University of Reading, 1999.

that civilization has learned in all its history.”” Huey’s era
lacked the admittedly large benefit of computers that
we enjoy today; but perhaps for that reason erstwhile
scholars were more compelled to engage in fruitful
introspection. Today data seems to have overpowered
thought. Some psychologists want us to believe that
modern computing power has definitively unraveled
the act of reading, at least to the extent of embracing

a model based entirely on individually-processed let-
ters. How can they be so sure? Research needs to cost
millions of dollars to be taken seriously, typography is
not a rich field, and apparently the billions of dollars in
the aviation industry have yet to help it surpass the hu-
man nose.? Considering the complexity of the retina for
one—not to mention the far greater complexity of the
innards of reading cognition—compared to a cartilage
it seems quite untenable—even bombastic—to claim that
the true nature of reading has so easily been nailed
down. In fact by carefully analyzing the data used to
arrive at such a premature conclusion and putting eve-
rything in context one can see how narrow in scope this
oversimple view must be. Because it’s not merely how
much data you collect or even how good the data is;
most of all it’s how well you use the data. The Ancient
Greeks laid the foundation of Western Science with lit-
tle more than sticks and ropes.

But empiricism is certainly not useless. Scientific
analysis can provide superb insight into something as
technical as typography. An intelligent and wise em-
piricism can shed much—if perhaps never total—light
on how we read, reading being arguably the cornerstone
of typography. And for one thing anecdotal experience
can never answer the Why, it can only suggest a decent
How. So we need both. Typographers need to pay atten-
tion to the research and encourage it; scientists in turn
need to address issues relevant to practitioners, and
need to embrace self-doubt to guide their exploration
with the help of anecdotal evidence instead of treating
it as merely an obstacle that needs to be overcome.
“When intuition is joined to precise research, it greatly speeds
up precise research. There is no substitute for intuition.”—Paul
Klee

Saccadic eye movements. Sakadické o¢ni pohyby.

Often, debunking mainstream thought is a good way to
motivate improved understanding. So it’s useful to con-
sider the consensus in the cognitive psychology field
that we read through the parallel letterwise decipher-
ment/compilation of individual letters that are clearly
seen in a fixation. Kevin Larson of Microsoft’s Advanced
Reading Technologies group* has perhaps provided the
most coherent and considered elaboration of the paral-
lel-letterwise (PL) reading model. Unfortunately this
model is deeply problematic on three fronts:

I. Flawed Data

What is most disconcerting to practitioners who

are genuinely interested in empiricism and take the
time to delve into the literature is the general lack

of typographic sensitivity. For example historically

the font most often used in testing has been Courier,

a monospaced design with poor spacing and awkward
forms, regarded as having quite low readability among
virtually all typographers. Perhaps a necessary—and
convenient—evil considering the mechanical limits of
typewriters Courier seems however also pretty hopeless
in terms of yielding much insight into the true mechan-
ics of comfortable reading. These days Arial has often
replaced Courier as the main testing font but it’s still
not a typeface that can inspire sufficient confidence

in the resultant data. And the misfortune of Arial has
generally been coupled to another counterproductive
convenience: implementing readability testing via the
computer screen. Although much progress has been
marked in making the screen more conducive to reading
few would claim it’s already become as good as print.
Another typical flaw in data collection is the over-reli-
ance on college students. Because most studies are
conducted at universities the student body is a natural
source for recruiting eager and affordable subjects but
there’s no reason to believe that our reading proficiency
plateaus so early. Even in the data used to support the
PL model the greater reading ability of post-gradu-

ate students versus undergraduate students has been
noted.



Now, one might say that it is in fact most useful to
measure typical readers using the sort of typography
they’re most often exposed to. This is true if our intent
were merely to measure typical reading speed for ex-
ample. But if our purpose is to understand the Why, to
glean the deep mechanics of human reading then push-
ing the limits of performance by measuring proficient
readers exposed to good typography is critical.

And even when it comes to “typical” reading most
empirical testing fails because it uses highly artificial
environments (such as an uncomfortable laboratory
with tachistoscopes or lasers measuring eyelid move-
ments, etc.) as well as artificial tests (such as momen-
tarily replacing real text with a long string of “x"es).”
Human reading cognition is not a black box with an
input and an output that can be fooled into revealing its
inner workings by artificially controlling variables or
limiting performance; there’s little reason to doubt that
the brain knows when it’s being tested, knows when the
stimuli are “unnatural” and simply refuses to perform
at its peak. Admittedly this makes collecting good data
extremely difficult; but of course this fact does not
justify reliance on poor data.

Sometimes data is clearly inconsistent. For exam-

ple Rayner, McConkie & Zola have found that reading
uppercase text can be just as fast as reading normal
mixed-case text.® However, perhaps tacitly acknowledg-
ing the unpalpability of this claim any advantage to
mixed-case text is ascribed to what’s called the “prac-
tice effect” (or “familiarity”). Besides the fact that the
extent, persistence and consequences of the practice
effect have yet to be properly considered this clearly
contradicts another finding which shows that “alter-
nate-case” setting (where uppercase and lowercase
forms are mixed alternatively in a word) is slowest. If
we do indeed rely only on individual letters as the PL
model claims, which causes all-uppercase words to be
highly readable, then alternate-case words should be no
less readable.

So unfortunately poor data—as well as poor interpre-
tation of dat—has been the norm, at least so far. Ole
Lund has conducted a great deal of critical evaluation
of reading studies and in one finding concerning the
comparison of sans and serif fonts he has reported that
“nearly all of the 28 studies which have been reviewed
lack internal validity.” He concludes: “traditional legibility
research has provided a non-productive approach to typo-
graphic knowledge production.””

II. Anecdotal Incongruence

The PL model has strong conflicts with anecdotal evi-
dence, the informal, fuzzy knowledge compiled through
trial-and-error over time and generations. Anecdotal
evidence is clearly less reliable than empiricism and can
sometimes be completely false. Although it’s inher-
ently subjective of its own, unlike data it’s free of the
subjectivity of narrow individual interpretation; it has
staked its claim to relevance through what might be
called “natural selection” via human society. Although

it is less reliable than data in the absolute its role in
gleaning truths that are virtually impossible to quantify
is irreplaceable. People say that “numbers don't lie.” But
that’s because numbers don’t say anything; individuals
interpreting data say things.

One thing anecdotal typographic evidence says is that
serifs help readability; another thing is that tight letter-
spacing helps readability; a third thing it says is that

the vertical proportions (i.e. x-height and extenders)

Empiricka zkoumani vSak jisté nejsou zbytec¢na.
Védecké analyzy predstavuji jedinecny prinik do
tak technického oboru, jakym je typografie. Inteli-
gentni vyzkum muze vrhnout mnoho svétla (i kdyz
ne absolutniho) na zplsob, jakym ¢teme, a bez
Steni by nebylo typografie. Potfebné je tedy oboji
- typografové museji vénovat pozornost vysled-
klim vyzkumu a podporovat jej a védci se naopak
museji vice zabyvat tématy, ktera maji pro typografy
vyznam. Védci by navic méli chapat pochybnosti

o vysledcich empirickych vyzkum( a predavanou
zkusenost spiSe jako obohaceni vyzkumu, ne jako
jeho prekazku, kterou je nutno obejit.

Rychlost badani se vyrazné zvysi, kdyz zapojime
intuici. Intuici nelze ni¢im nahradit. (Paul Klee)

Casto je odhaleni podstaty zab&hnuté myslenky
velmi dobrou motivaci ke zlep$eni naseho porozu-
meéni. Proto bude uzite¢né znovu zvazit konsensus
z oblasti kognitivni psychologie, podle néjz ¢teni
probih& paralelnim desifrovanim a opétovnym skla-
danim jednotlivych znakU textu, které jasné vidime
pfi fixaci slov o¢ima. Asi nejucelengjsi a nejpromys-
lenéjsi zpracovani této teorie poskytl Kevin Larson

z Advanced Reading Technologies Group* firmy
Microsoft v modelu ¢teni zalozeném na postupném
a paralelnim rozeznavani jednotlivych pismen. Tento
model je v8ak bohuZel hluboce problematicky hned
ve tfech bodech.

I. chybna data

Typografy, ktefi se zabyvaji empirickymi vyzkumy

a studiem literatury, nejvice znepokojuje obecny
nedostatek typografické citlivosti. V minulosti byl
napfiklad fontem nejcasté&ji pouzivanym pfi testovani
Courier, ktery témér vsichni typografové povazuiji

za $patné citelny pro jeho neproporéni charakter,
mizerné proklady a nevhodné tvary. VVyznamny vliv
na jeho Citelnost méla jisté plvodni mechanicka
omezeni psacich strojll, pokud se véak snazime
porozumét skuteénym principtim ¢teni, je Courier
nepouzitelny. Dnes byl sice Courier nahrazen
Arialem, ale ani jeho pouziti nemdze zarudit dosta-
te¢nou miru ddvéry ve vysledna data. Nastup Arialu
je navic spojovan s dalsim kontraproduktivnim
,Zjednodugenim*, a sice s pfenosem testd Citelnosti
na monitor pocitace. Pfestoze zobrazovaci moznosti
monitoru se za posledni dobu vyrazné zlepsily, jen
malokdo by se odvazil tvrdit, Ze text na obrazovce je
stejné dobre Citelny jako text vytistény.

Typickou chybou v datovych souborech je také pfi-
lisn& zavislost na vysokoskolskych studentech. Jeli-
koz je vétsina studii provadéna na univerzitach, jsou
studenti povazovani za pfirozeny zdroj nadsenych
a dostupnych subjektl ke zkoumani, ale neni di-
vod se domnivat, Ze se nase ¢tenaiska zpusobilost
stabilizuje v tak nizkém véku. Dokonce i v datech
pouzitych k podpore modelu ¢teni zalozeného na
paralelnim rozeznavani pismen byla zaznamenana
Vétsi Ctenarska zplsobilost u postgraduélnich stu-
dentl nez u béznych vysokoskolskych studentd.
zkoumanim typickych ¢tenaili za pouziti takové
typografie, se kterou se nejcastéji setkavaji. To

by platilo, pokud by nam $lo napfiklad o zméfeni
obvyklé rychlosti ¢teni. Pokud je v8ak nasim cilem
pochopeni hlubsich mechanismd aktu ¢teni, je
posouvani limitll vykonnosti mérenim zdatnych
Stenard, ktefi ¢tou dobre typograficky zpracovany
text, zbytecné.

Ale i kdyz dojde na ,typické" ¢teni, fada vyzkum

McConkie & Rayner, 1975.
Rayner, McConkie & Zola, 1980.

No o

typefaces, 1999.

selhavd, nebot méreni se provadi ve vysoce umélém
prostredi (nepohodiné laboratore s tachistoskopy

a lasery méficimi pohyby o¢niho vicka) a umélymi
testy (napf. pfechodnym nahrazenim skuteéného
textu dlouhym fadkem opakujiciho se pismene x).°
Lidska schopnost ¢teni neni Eernou skfinkou se
vstupem a vystupem, kterou mdzeme donutit, aby
nam odhalila vnitini pochody umélou kontrolou
proménnych. Neni pochyb o tom, Zze mozek pozna,
kdy je testovan, pozné nepfirozené pfichozi stimuly
a jednoduse odmitne fungovat na sto procent. Sbér
kvalitnich dat je tedy nesporné extrémné slozity, ale
to neomlouva spoléhani se na data nekvalitni.
Nékdy jsou data dokonce jasné kontroverzni.
Napfiklad Rayner, McConkie & Zola zjistili, ze ¢teni
verzalkového textu maze byt stejné rychlé jako cteni
bézného textu kombinujiciho verzalky a minusky.®
Vyhoda pfi éteni b&Zného textu vSak spociva v tom,
ze jsme na néj zvykli, ze je nam blizky. Rozsah,
Zivotnost a dUsledky tohoto zvyku museji byt jesté
fadné prozkoumany. Néasledujici zjisténi jasné popi-
ré& model paralelniho rozeznavani pismen: pokud se
opravdu pfi méreni rychlosti ¢teni spolehneme jen
na individualni znaky, jak tento model poZaduije, pak
by slova vysazena ndhodné promichanymi velkymi
a malymi pismeny neméla byt ¢itelna o nic méné
nez text vysazeny z velkych pismen. Bylo nicméné
zjisténo, Ze Cteni tohoto typu sazby je nejpomalejsi.
Chybna data jsou tedy bohuzel - stejné jako jejich
$patna interpretace - normou, nebo tomu tak
alespon dosud bylo. Ole Lund zpracoval kritické
vyhodnoceni velkého mnozstvi studii vénujicich se
Cetbé a v Casti tykajici se srovnani patkovych a bez-
patkovych pisem fika: ,Témér vSechny z 28 studii,
které jsem mél moznost hodnotit, postradaly
interni validitu.“ A uzavira: ,Tradi¢ni vyzkum citel-
nosti poskytuje neproduktivni pfistup k produktivni
typografické praci.“’

II. rozpor s tradici

Model paralelniho rozeznavani pismen je v jasném
rozporu se souborem kazdodennich znalosti, sesta-
venym v pribéhu ¢asu metodou pokust a omyld.
Tato ziskanéa zku$enost je jednozna¢né méné spo-
lehlivd nez empirickéa zkoumani, a nékdy maze byt
zcela mylna. Ac¢koli je vSak sama o sobé subjektivni,
nemusi byt — na rozdil od dat - uZ vice pokfivovana
zadnou subjektivni individudlni interpretaci; je svym
zplsobem relevantni diky tomu, co Ize oznadit za
Lprirodni vybér" provadény lidskou spole¢nosti.
Prestoze je v absolutnim méfitku méné spolehliva
nez data, je jeji role pfi shromazdovani faktd, které
nelze védecky ovérit, nenahraditelna. Lidé Fikaji, ze
JCisla nelzou®. Nelzou vSak jediné proto, Zze sama

0 sobé nic nefikaji - mluvi az jednotlivci, ktefi je
interpretuiji.

Jednu véc vSak typograficka tradice fika: Zze patky
napomahaji ¢itelnosti, Ze Citelnosti pomaha tésné
prostrkani, Ze vertikalni proporce (napfiklad stredni
vysky pretaznic) pisma by se mély lisit v zavislosti
na typu sazby (noviny se sazeji jinak nez knihy).

A to neni zdaleka vSechno. Model paralelniho roze-
znavani pismen bud’ pfimo popira tyto tfi — a mno-
hé dalsi - priklady, nebo je v nejlepsim pripadé
nedokaze vysvétlit. Empirismus obecné - snad
proto, Ze se citi ohroZzen né¢im, co nemze zméfit
- zaujima vici této tradici rezervovany postoj, a ten
dal bohuzel vzniknout pomérné zapornym reakcim
mezi typografy.

Model paralelniho rozeznavani pismen napriklad
neshledava zadny uzitek v patkach. Opravdu,
americké déti se prece ve Skole uc¢i elementarni
bezpatkové struktury, a proto by pro né pozdsji

O neobycejné uzitecné praci tymu se zminuje 11. islo ¢asopisu TYPO.

Ole Lund, Knowledge construction in typography: the case of legibility research and the legibility of sans serif
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. For a glimpse into the differ-

ence between the fovea and
parafovea see this: -http://
www.themicrofoundry.com/
ss_readl.html

Such as the one here: +http://
www.humanfactors.com/down-
loads/flashreader.asp

Also of interest in figure 1is
the peculiar choice of fixation
point at the beginning of the
second line: the skipping of the
intitial “the” engenders some
interesting possibilities.
Psychology of literacy, The
Alphabet and the Brain, 1988,

p 215.

English for example has
aredundancy of about 50%.

of a font should vary depending on the type of setting,
for example newspapers versus books. There are many
more. The PL model either directly contradicts these
three—and many other—pieces of anecdotal evidence or
in the best case it simply cannot explain them. In fact
empiricism in general—perhaps feeling threatened by
something it cannot measure—has remained aloof to-
wards anecdotalism, and this has unfortunately caused
a proportional bad reaction among practitioners.
Considering the issue of serifs for example the PL
model can see no benefit to them. In fact when one
considers that we learn the “elemental” sans structures
as children it should be easier to read a book set in
sans. But the opposite is true, leading to a hypothesis
that serifs somehow help to “bind” letters into larger
wholes. And concerning letterspacing it seems that the
PL model would prefer words set with a lot of spac-

ing between the letters to ensure easy decipherment.
Here again this seems clearly false to practitioners. So
a tentative conclusion might be that the PL model favors
too much individuality among letters.

III. Human Nature

An issue that can get decidedly metaphysical is that of
human nature and how the PL model goes against it. For
one thing some people believe that A System Can Never
Understand Itself; that Science is a great tool but it

can never be an Answer, it can never totally explain us.
This might be a romantic delusion but the fact remains
that in the end humans make their decisions based on
faith of one sort or another and not laboratory results.
So practice is essentially based on articles of faith and
no amount of data can uproot that. Science can reveal
startling and even counter-intuitive things about us
but our practical decisions will always be essentially
“fuzzy”.

In particular there’s the issue of algorithmics versus
heuristics. Computers are algorithmic and many psy-
chologists want to also see the human brain as such. An
algorithmic process uses a finite number of steps to ar-
rive at an absolute solution in a finite amount of time;
it likes things in boxes and totally interpretable. In
contrast a heuristic process actually relishes too much
information; it gains its efficiency by quickly making
intuitive decisions based on the aggregate of its fuzzy
experience and simply discards certain parts of the
information available to it based on context; it proc-
esses a given segment of information and moves on but

regresses to correct mistakes as needed. The PL model,
being based on formal neural networks, is algorithmic;
it likes to see a stream of letters that are deciphered
absolutely and then compiled into words. It relies only
on letters that are clearly visible (in the fovea), and
only uses general information from the parafovea
since that’s all that can be definitely ascertained from
such a blurry source.? A heuristic approach on the
other hand would additionally use essentially ambigu-
ous information deep into the parafovea, to a certain
threshold of uncertainty, reserving the right to change
its mind later (performing a regressive saccade).

But even if we put this metaphysics aside and decide

to be practical there remains the undeniable fact that
human nature is extremely complex. Even if one thinks
that reading can someday be fully understood it seems
quite safe to say that we’re not very close to that yet.
This doesn’t mean that typographic empiricism is use-
less, quite the contrary; but it does mean that it still
needs a lot of help, that when a practitioner needs to
make a real decision about his book design or his font
he must rely on anecdotal evidence to a large extent and
this is in conflict with the PL model. However neither
can anecdotal experience be sufficient on its own since
it cannot help us explore progress. So we need a better
model, a wiser model, one that assimilates everything
not merely a limited amount of imperfect data.

Any data can be useful—-when put in its context of valid-
ity—and there are in fact clues in every study that help
build an understanding of what is actually being meas-
ured and what might really be going on. There are three
strands of data that help us delve beyond the PL model:

I. Reading Speed

Most of the reading speed numbers in the data used to
justify the PL model point to an upper limit of around
350 words-per-minute. Looking at broader data how-
ever this seems too low. Some people have reported
results showing speeds close to double that (while
preserving comprehension) and this can’t generally

be attributed to genius intellect. It is in fact possible
to easily test the conservativeness of 350 wpm thanks
to online Rapid Serial Visual Presentation (RSVP)
utilities.® Running such a utility at 350 or even 400 wpm
a reader—assuming he’s proficient—gets the distinct

was in trouble so he asked me for help with..

was in trouble so he asked me for holy water..

Saccadic eye movements. Sakadické o¢ni pohyby.



impression of reading quite casually, not really at high
speed. Although RSVP systems do economize on the
need to perform saccades it’s known that saccades use
up less than 10% of reading time; furthermore, RSVP
systems don’t provide the benefit of any parafoveal
information.

II. Long Saccades, Skipped Words

A more robust clue however is the fact that saccades
can sometimes be very long: 15 characters or more. This
is way beyond the letterwise acuity of the parafovea

at those depths. When saccades are very long entire
words are skipped. Looking at figure 1 one can see this
happening with the word “and”.!° Larson attributes this
to “and” being what he calls a “function word” but it’s
difficult to really make any such distinction; it makes
broader sense to simply see the “and” as an expected
word considering the text at hand. Taylor & Taylor point
out that there are about 60 words in English that tend
to be skipped in this way;! these are words that are
both short and frequent. But what’s the reason to cut
off this set at 60?7 What'’s so special about “and” that

the word “help” for example couldn’t enjoy? Certainly
grammatical structures provide a layer of information
that amplifies what might be called “word expectation”
but there’s no reason to believe that reading cognition
cannot look to other layers of expectation as well.

In fact language contains a great deal of redundancy®
and phrases often follow predictable patterns and
meanings. Figure 2 shows a sample phrase with a plau-
sible saccade pattern. While fixated on the word “asked”
it’s conceivable for our reading mechanism to decide

to skip completely over “help” even though it can only
make out a fuzzy silhouette of that word and not the in-
dividual letters. Now let’s say that the phrase says “holy
water” instead of “help with”. Since the word “help” was
expected and “holy” is similar to it in silhouette the
reader might still saccade over it, all the way to “water”.
But at that point the reader would realize that “asked me
for help water” is probably not what the phrase says and
he would perform a regressive saccade directly onto

the word suspected of having been incorrectly guessed,
“help”/“holy”; he would then ascertain with foveal ac-
curacy what the word actually is and proceed forward.
Such a telling regression can actually be seen in figure 1
where the somewhat peculiar structure of the phrase
has caused trouble for the reader.

III. Regressions, Missed Typos

Regressions are in fact a very strong indication that
reading is not algorithmic. If foveal clarity is at the
heart of reading where is there any room for error es-
pecially when using a font where each letter is individu-
ally clearly unambiguous? And how could a reader ever
miss spotting a typo and avoid stumbling on it? Typos
are often missed exactly because reading is based on
intelligent guesswork; a typo rarely affects the intend-
ed meaning of the text. Regressions and the missing of
typos strongly support the claim of efficiency through
heuristics in reading cognition.

Coupling these three strands of empirical data to the
anecdotal evidence plus beliefs about the nature of
human cognition it becomes pretty reliable—if not, and
really never, entirely reliable—to conclude that when
reading is submitted to true performance constraints
we tend to rely on a mechanism that goes beyond indi-
vidual letters, one that gains efficiency by taking “edu-

meélo byt snazsi &ist knihu vysazenou bezpatkovam
pismem. Opak je v8ak pravdou, protoze patky po-
mahaji urcitym zplsobem spojit pismena do vétsich
celkl. A co se tyCe prostrkani, zdé se, ze model pa-
ralelniho rozeznavani pismen by upfednostnil slova
vysazena s obrovskymi mezerami mezi jednotlivymi
znaky, aby bylo zajisténo jednoduché desifrova-

ni jednotlivych znakd. To je samoziejmé podle
typografl jednoznacné chybné. Predbézny zavér
tedy mGze byt, Ze model paralelniho rozeznavani
znakU klade pfilis velky dlraz na individualismus
jednotlivych pismen.

11l. Lidska pfirozenost

Za ponékud metafyzické mdzeme povazovat téma
pojeti lidské pfirozenosti a zpUsob, jak ji model pa-
ralelniho rozeznavani pismen potlacuje. Néktefi lidé
Ve, Ze systém nikdy nemU(ze porozumét sam sobég,
ze véda je Uzasnym néstrojem, ale nikdy nemdze
byt sama o sobé odpovédi. Mize jit o romantic-

ky klam, ale faktem zUstava, ze se lidé nakonec
rozhoduji podle vlastni viry, at uz je jakakoli, a ne na
zékladé laboratornich vysledkd. Praxe je tedy v z&-
sadé zaloZzena na druhu viry a zadny objem fakt( to
nemuze zménit. Véda mdze odhalit nase prekva-
pujici az antiintuitivni stranky, ale nase prakticka
rozhodnuti budou vzdy nepredvidatelna.

Navic se zde objevuje téma algoritmus versus heu-
ristika. Pocitace funguji na bazi algoritmd a mnozi
psychologové by si prali, aby tak fungoval i lidsky
mozek. Algoritmicky proces pouziva k dosazeni
absolutniho feseni omezeny pocet krokd v ome-
zeném Casovém Useku. Preferuje zaskatulkovana

a jednoznacéné interpretovatelna fakta. Heuristicky
proces si naopak pfimo libuje ve velkém mnozstvi
informaci, jeho efektivita vyplyva z rychle vytva-
fenych intuitivnich rozhodnutich zaloZzenych na
souhrnu neurcitych zkusenosti a jednoduchém
vyfazeni urcitych Casti informace, ktera je v jistém
kontextu zrovna dostupna. Zpracuje dany segment
informaci a posune se ddl, ale v pfipadé potieby

se vraci a opravuje chyby. Model paralelniho roze-
znavani pismen zaloZeny na nervovém systému je
algoritmicky. Nejradéji by vidél jen proud absolutné
desifrovanych znakd spojovanych do slov. Spoléha
pouze na znaky jasné zaostfené foveou centralis
(Zlutou skvrnou, bodem na sitnici, ktery je zodpo-
informace ziskané v okolni parafovealni oblasti, kde
vidéni neni tak ostré.® Heuristicky pfistup by pouzil

i nejednoznacné informace ziskané parafovealnim
vidénim. Ponechava si prostor pro pozdéjsi prehod-
noceni ziskané informace (napf. prostrednictvim
zpétného pohybu odi).

| kdyZ vSak opustime tento metafyzicky postoj

a rozhodneme se uvazovat prakticky, zlstava nepo-
piratelnym faktem, Ze lidska podstata je vyjime¢né
slozita, a i kdybychom se domnivali, ze proces ¢teni
mUze byt jednoho dne pIné pochopen, v tuto chvili
mUzeme fici pouze tolik, Ze od toho okamziku jsme
jesté pomérné daleko. To neznamena, ze empiricky
vyzkum tykajici se typografie je zbytecny - naopak,
ale bude tfeba jej jeSté hodné prohloubit, protoze
kdyz musi typograf udélat rozhodnuti tykajici se
designu knihy nebo pisma, musi stéle z velké Casti
spoléhat na vlastni zkusenost, coz je v rozporu

s modelem paralelniho rozeznavani pismen. Potfe-
bovali bychom tedy lepsi model, takovy, ktery bude
zahrnovat v8echno, a ne jen omezené mnozstvi
nedokonalych dat.

Jakakoli fakta je mozno pouzit - pokud je dame do
spravného kontextu; v kazdé studii najdeme infor-
mace, které nam pomohou porozumeét tomu, co je
vlastné méfeno a o co ve skute¢nosti jde. Existuji tfi
oblasti vyzkumu, které ndm pomahaiji patrat v poza-
di modelu paralelniho rozeznavani pismen:

I. Rychlost ¢teni

Vétsina cCisel tykajicich se rychlosti ¢teni, ktera se
objevuji v datech pouZitych k podpofe modelu
paralelniho rozeznavani pismen, oznacuje horni
limit rychlosti ¢teni 350 slov za minutu. Kdyz vSak
srovname vétsi mnozstvi dat, pak se toto Cislo zda
prilis nizké. Néktefi lidé dokazi Gist témér dvojna-
sobnou rychlosti (pfi uchovani porozumeéni textu),
a nejde zdaleka o vysledky genidlnich jedincU.
Dnes je mozné jednodu$e otestovat rychlost cteni
350 slov za minutu prostfednictvim on-line aplikace
Rapid Serial Visual Presentation.® P¥i tomto testu
ma zdatny ¢tendrf pocit, Ze ¢teni 350 nebo 400 slov
za minutu neni nijak zvlast namahavé. Zminovana
aplikace sice snizuje potfebu sakadickych pohybl
(rychlych ,skoki“ od jednoho fixovaného slova

k dalSimu, které pfi cteni provadi lidské oko), bylo
vsak zjisténo, Ze sakadické pohyby zaberou méné
nez desetinu Casu, ktery stravime ¢tenim, a nadto
systém Rapid Serial Visual Presentation neumoz-
Auje vyuziti informace ziskané parafovealni oblasti
sitnice.

II. Dlouhé sakadické pohyby a vynechana slova
Dulezitéjsi informaci je v8ak to, Zze sakadické
,Skoky“ mohou byt nékdy velmi dlouhé - i patnact
a vice znakU, coz je vzdalenost mnohem delsi, nez
na jakou jsme schopni plné zaostfit zrak. Kdyz jsou
sakadické pohyby pfili§ dlouhé, mize se stat, ze
preskocime celé slovo. Pfi pohledu na obrazek 1
vidime, Ze jde o pfipad anglické spojky ,and" (a).
Podle Larsona je tomu tak proto, ze spojka ,and”

je jakési povinné slovo. Rozdélit vSak takto slova do
skupin neni jednoduché. Rozumnéjsi mi v tomto
pfipadé pfipada oznaceni spojky ,and“ za ocekava-
né slovo. Taylor & Taylor zdUraziuji, ze v angli¢tiné
existuje na Sedesat slov, ktera ma &tenar tendenci
podobnym zplisobem preskakovat." Ve véech
pfipadech jde o slova, které jsou kratka a Casta.

Ale pro¢ jen $edeséat takovych slov? Cim se tfeba
spojka ,and"“ tak zasadné lisi od slova ,help” (po-
moc)? Gramatické struktury nam poskytuji mnozstvi
informaci, které osvétluji to, co miizeme oznacit za
jakési ,slovni oCekavani®.

Jazyk ve skute¢nosti obsahuje velké mnozstvi
nadbyte¢nych prvk(' a fraze se Gasto objevuji

v pfedvidatelnych vzorech a vyznamech. Obrazek 2
predstavuje frazi s pravdépodobnym vzorem ocniho
pohybu pfi ¢teni. Zatimco je oko fixovano na slovo
,asked" (pozadal), mUZe se stat, Ze zcela presko-
¢ime slovo ,help” (pomoci), prestoze pfi tomto
preskoku vnimame pouze rozmazanou siluetu
slova, nikoli jednotliva pismena. Pfedstavme si, Ze
frazi neni ,help with* (pomoci s), ale ,holy water”
(svécena voda). ProtoZe ¢tenar podvédomé pri Eteni
ocCekaval slovo ,help” a slovo ,holy” ma stejnou silu-
etu, mUze jej snadno preskodit az ke slovu ,water".
V tom okamziku si vSak uvédomi, ze v textu velmi
pravdépodobné nebylo ,asked me for help water”
(pozadal mé o pomoc voda) a vrati se oima ke
slovu, 0 némz se domniva, Ze ho $patné desifroval
(,help®/,holy*), zaostfi na néj a pokracuje ve cteni.

8. Pro stru¢né vysvétleni terminl fovea a parafovea viz - http://www.themicrofoundry.com/ss_read1.html

9. Napriklad - http://www.humanfactors.com/downloads/flashreader.asp

10. Na obrazku 1 je ale zakreslen také neobvykly vybér fixacniho bodu na zac¢atku druhého radku - vynechani
pocéatecniho ,the" pfi ¢teni také naznacuje urcité moznosti dalsiho vyzkumu.

11. Taylor & Taylor, Psychology of Literacy, The Alphabet and the Brain, str. 215, 1988.

12. Angli¢tina mé napfiklad slovni nadbyte¢nost az 50 %.
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13. Learning to perceive while per-
ceiving to learn, Perceptual or-
ganization in vision: Behavioral
and neural perspectives, 2003,
pp 233-278. (Thanks to Peter
Enneson for this reference.)

14. See note #7.

cated guesses” at hazy clusters of letters some depth
into the parafovea. The PL model robustly explains what
happens at the low end of reading where for reasons

of time (like reading a magazine in a waiting room) or
environment (like being tested in an uncomfortable lab
and/or with unnatural stimuli) the brain does not favor
performance, but it cannot explain the “boundaries” of
reading; it cannot explain why a book generally needs

a serif font, or why a font’s x-height can be too large

for the task. This does not however endorse the “whole
word” reading model either. Besides the obvious fact
that individual letters play a central role in any form of
reading there is indeed too much evidence against it.
The whole word model is oversimple, if no more so than
the PL model. One could say that the PL model nicely
explains the role of the fovea while the whole word
model strongly hints at the true role of the parafovea.
The key is to consider that letter clusters, called
“bouma’s, are recognized as wholes, simply because
that’s more efficient. These clusters can be individual
letters, or they can be whole words, but are not neces-
sarily either. The contextual redundancy in language
allows for intelligent guessing at the identity of boumas
deep into the parafovea, where individual letters can-
not be deciphered. In effect individual letters beyond
the fovea are too small, featureless and contextless to
“survive” the blurriness. Clusters of letters however can
survive much farther from the fixation point, and the
brain eagerly uses this information. Is there a reason
to believe that we can only process individual letters?
As R. L. Goldstone states: “perceptual systems can cre-

ate highly efficient, compressed encodings of stimuli if the
encodings are tuned to statistical structures present in a single
stimulus and across a set of stimuli.” He adds: “prolonged
experience with an object leads to a configural representa-
tion of it that combines all of its parts into a single viewpoint
specific, functional unit.”® In fact simple common sense
of its own—even without the benefit of empirical clues
or anecdotal evidence—should tell us that the brain is

a great learner, and it wastes nothing. When it sees

a cluster of letters with a certain shape used frequently
enough in a certain context it has enough reason to
assume that such a shape seen deep in the paravofea is
probably that cluster and to act on that judgment. If it’s
wrong it regresses.

So boumas are recognized due to their frequency (fa-
miliarity to our cognitive system) and envelope distinc-
tiveness (individual pattern of extenders, and body to

a lesser extent). The degree and reliability with which

a bouma is recognized depends on many things such as
the quality of the type and typography, the experience of
the reader, the given linguistic structure of the phrase,
and of course how deep in the parafovea (i.e. blurry) it is
observed. Also, just as the PL model elucidates concern-
ing individual letters, boumas are processed in parallel.
Besides the underlying “human nature” issue above the
main difference between the PL model and the Bouma

model is the role of the parafovea. In the realm of the
fovea the PL model makes great sense since the letters
are seen sufficiently clearly; the Bouma model incor-
porates this (by treating individual letters as highly un-
ambiguous boumas) but goes beyond the fovea, treating
the parafovea as much more than a source of word-
boundary (via blank space) information. In fact there

is much evidence outside of reading for the effective
use of the parafovea in various tasks, both conscious
and subconscious: expert tennis players use it to decide
where to place the ball in the opponent’s field while
fixating on the ball as it’s being struck; astronomers
use the parafovea to better detect glimmering celestial
objects; and predators use it to track pray while avoid-
ing revelation of intent.

By balancing the roles of the fovea and parafovea the
Bouma model accommodates a belief in the heuristic
nature of the brain but more importantly it validates
and explains important components of anecdotal
experience. When reading depends partly on cohesion
between letters, serifs and tight letterspacing for exam-
ple start making great sense. In the end an individual
needs to ask himself what is more likely: that the PL
model is only part of the story, or that the bulk of anec-
dotal evidence—not to mention the belief that the brain
is heuristic—is basically completely wrong? Logic and
sense point to the Bouma model.

None of this will change the world. But among those
who enjoy the luxury of caring about readability the
difference between the PL and Bouma models is funda-
mental. A firm grasp of the act of reading helps typog-
raphers to select fonts and to design good layouts; and
it helps type designers improve the performance of the
fonts they make. A grasp of the way in which individual
letters need to bind together to form good boumas is
central to the field.

But further investigation concerning “micro” features
of typography is certainly warranted. Only empiricism
can provide this but of course practitioners need to be
paying attention as well as providing guidance. As Lund
points out concerning the flawed mass of sans-ver-
sus-serif reading studies: “this lack of internal validity
is largely due to confounding factors that resides in
the stimulus material, in the last instance caused by
the researchers’ inadequate domain knowledge (about
typography).” Psychologists—and scientists in gener-
al—are fond of relying on what'’s called “peer review” to
validate their work. I put forth that in order to promote
faith among typographers and mark real improvement
in actual practice it’s high time to embrace and leverage
“practitioner review”, and to actively explore boumas,
whether to prove that they exist or not; to go hunting
for those little spirits that seem to come out to play
only when we're not looking. %

is an Armenian native of Lebanon, currently living in Los Angeles. His perspective on written communication was
formed at the crossroads of three competing visual cultures. A multimedia designer by trade, his true love remains the black-and-white,
but colorful world of non-Latin typeface design, with commissions from Agfa, Unitype, IKEA, the Narod Cultural Institute, Disney, UCLA,

the Israel Postal Authority, Liverpool University and TeX Users Group.

Hrant'’s interest in readability comes from a desire to push the limits of functionality in typography. Since discovering the singular allure
of this topic in 1998 he has spent an inadvisable amount of time analyzing empirical research, considering views, and contemplating

possibilities.

je Arménec narozeny v Libanonu, dnes Zije v Los Angeles. Jeho zajem o psanou komunikaci vznikl na kfizovatce tfi vizualnich kultur. Zivi
se jako multimedialni designér se zakazkami od firem, jako jsou Agfa, Unitype, IKEA, Narod Cultural Institute, Disney, UCLA, Izraelska filatelisticka spole¢nost,
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Takovyto vyrazny zpétny pohyb vidime na obrazku
1, kde ponékud neobvykla struktura fraze zplsobila
Ctenéfi obtize.

IlIl. Zpétny pohyb a pfehlédnuté preklepy

Zpétny pohyb oka je vyraznym indikatorem toho,

ze ¢teni neni algoritmické. Pokud je pro akt ¢teni

lo dojit k chybé, zvlasté pokud je pouzito pismo,

v némz ma kazdy znak individualni a jednoznacény
charakter? A jak by si ¢tendar viibec mohl nevsim-
nout preklepu a nezarazit se nad nim? Preklep si
Gasto nevSimneme prave proto, Ze ¢teni je zalozeno
na inteligentnim odhadovani a preklep malokdy
ovlivni plivodné zamysleny vyznam textu. Zpétny
pohyb oka a prehlédnuti preklepd vyrazné podpo-
ruji nézor, Ze pro rozpoznavaci schopnost pfi ¢teni
ma vétsi vyznam heuristicky proces.

Kdyz propojime tyto tfi soubory empirickych dat se
zkusenosti a domnénkami o prirozenosti lidskych
poznavacich schopnosti, mize byt vysledek jiz
jakémukoli tlaku, mame tendenci spoléhat se na
mechanismus prekracujici individualni rozliSovani
znakU. Tento mechanismus funguje na zakladé
,zkuseného odhadu* tvaru slova vidéného parafove-
alni oblasti sitnice.

Model paralelniho rozeznéavani pismen dlikladné
vysvétluje, co se déje pfi povrchnim &teni, kde mo-
zek z Gasovych dlvodU (Steni asopist v Cekamne)
nebo z ddvodd nepfirozeného prostredi (testovani

v nepohodiné laboratofi a/nebo s nepfirozenou
stimulaci) nemUze plné fungovat. Neumi véak

uz objasnit, kde se nachézi rozhrani povrchniho

a normalniho ¢teni. Neumi vysvétlit, pro¢ je knihu
obecné lepsi sézet patkovym pismem nebo pro¢
stredni vyska minusek mUze byt prili$ velka. To vSak
zaroven nepotvrzuje tzv. Boumav model zalozeny
na rozeznavani tvaru slov. Tato teorie je mozna

jesté vice zjednodusena nez model paralelniho
rozeznavani pismen. Dalo by se Fici, Ze model para-
lelniho rozeznavani pismen v aktu ¢teni vyzdvihuje
roli fovey centralis, zatimco model zalozeny na
rozeznavani tvaru jednotlivych slov zdlraznuije roli
parafovealni oblasti.

Klicové je uvédomit si, Ze shluky znak(, kterym se
fika ,bouma*, rozezndvame jako celky prosté proto,
ze je to tak efektivnéjsi. Témito shluky mohou byt
jednotlivé znaky i cela slova, ale nemusi jimi byt
nutné bud jeden, nebo druhy. Kontextova nadbytec-
nost v jazyce pocita s inteligentnim odhadovanim
obsahu téchto shlukd uvnité parafoveéini oblasti,
kde jednotlivé znaky nemohou byt konkrétné identi-
fikovany. Jednotliva pismena jsou mimo oblast fovey
centralis pfilis mala, pfili§ beztvara a pfilis postradaji
kontext na to, aby mohla odolat rozostfeni. Shluky
znakU jsou véak mnohem odolnéjsi a mozek tuto
informaci horlivé vyuZiva. Je tedy dlivod se domni-
vat, Ze jsme schopni zpracovat pouze jednotlivé
znaky? Jak fika Goldstone: ,Percepéni systémy
mohou vytvofit vysoce vykonné komprimované
kddovani podnétll, pokud je toto kddovani ve shodé
se statistickymi strukturami pfitomnymi v jednotli-
vém podnétu a napfi¢ fadou podnétl. Prodlouzena
zku$enost s pfedmétem vede k jeho konfiguralni
reprezentaci, ktera kombinuje v§echny jeho ¢asti do
jediné specifické, funkéni jednotky.“™ Selsky rozum
by ndm mél i bez pomoci empirickych vyzkumu
napovédeét, Zze mozek vstiebava veskeré informace
a ni¢im neplytva. Kdyz prichazi dostatec¢né casto

do kontaktu se shlukem pismen urcitého tvaru

v uréitém konextu, usoudi na zakladé zkusenosti,
Ze tento tvar ma urcity vyznam, a podle toho jedna.

Pokud se zmyli, vrati se a prostuduje jej znovu.
Shluky znaku tedy rozeznavame diky ¢astému
opakovani (zvyk naseho kognitivniho systému) a tva-
rovym odli§nostem. Stupen a spolehlivost rozeznani
takového shluku znak( zavisi na mnoha faktorech:
na kvalité pisma a sazby, zkusenosti ¢tenare, dané
lingvistické struktufe fraze a samozfejmé na tom,
jak daleko od fovey centralis v parafovealni oblasti
je tento Utvar sledovan (tedy na stupni rozostreni).
Kromé rozdilného chépani ,lidské pfirozenosti” je
hlavnim rozdilem mezi modelem paralelniho roze-
znavani pismen a Boumovym modelem chapani
role parafovealni oblasti. Pokud se zabyvame pouze
oblasti fovey, dava teorie paralelniho rozeznavani
pismen smysl, protoze znaky jsou dostatecné ostré.
Boum(v model s timto principem pocita (chape
jednotlivé znaky jako jednoznacéné ,boumy*), ale do
procesu &teni zahrnuje i funkci parafovealni oblasti,
kterou nepovazuje za zdroj poskytujici pouhou in-
formaci o tvaru znaku. Existuje totiz mnoho dlkazU
efektivniho vyuziti funkci parafovealni oblasti i pfi
jinych ¢innostech, nez je ¢teni, at uz jde o Ukony
védomeé, ¢i nevedomé. Tenisté pouZivaji tuto oblast
napfiklad pfi rozhodovani o tom, kam umistit mic¢ek
do hfisté protihrace, zatimco ocima fixuji micek pfi
odpalu; astronomové pouzivaji parafovealni oblast
k lepsimu rozeznani blikajicich nebeskych objektd
a dravci ji pouZivaji pfi nenapadném sledovani obéti.
Tim, Ze pricita stejny vyznam roli fovey centralis

i parafovealni oblasti, podporuje Boumtv model
presvédceni o heuristické povaze mozkovych
vyznamneé slozky nasi zkusenosti. Pokud &teni zavisi
Géastecné i na provazanosti jednotlivych znaka,
zacne napfiklad pouziti patek a tésného prostrkani
v sazbé najednou davat smysl. V tu chvili se ¢lovék
musi sam sebe ptat, zda je pravdépodobné, ze mo-
del paralelniho rozeznavani znakd je pouze jednou
soucasti aktu Cteni. Logika i intuice potvrzuiji spiSe
BoumUv model.

Nic z toho, co jsem zminil, nezméni svét. Ale pro ty,
kdo si mohou dovolit luxus zabyvat se &itelnosti, je
rozdil mezi modelem paralelniho rozeznavani znakut
a Boumovym modelem dilezity. Jasné porozuméni
procesu ¢teni pomaha typografim vybirat fonty

a navrhovat dobrou grafickou Upravu. Pomaha také
vylepSovat funkénost novych fontl. Pochopeni zpU-
sobu, jak se na sebe vazou jednotlivé znaky textu
pfi tvorbé Boumova tvaru, je také velice vyznamné.
Blizsi zkoumani tykajici se ,taji“ typografie je jisté
opravnéné. Toto zkoumani mdze byt provadéno
pouze empiricky, ale typografové museji sledovat
jeho vysledky a davat k nému podnéty. Lund na
adresu mnozicich se chybnych studii na téma &itel-
nosti patkovych a bezpatkovych pisem podotyka:
,Nedostatek vnitini validity téchto studii je ve velké
vétsingé pripadl zplsobovan smésovanim faktord,
které zkoumané materialy obsahuji, a v neposledni
fadé badatelovou nedostate¢nou obeznamenosti

s oborem (typografii).“"* Psychologové a védci se
obecné - aby zdUraznili vyznam své prace - s ob-
libou spoléhaji na tzv. ,peer review". Navrhuji - za
Ucelem zvySeni dlvéry v empirické vyzkumy mezi
typografy a s cilem skute¢né zlepsit souc¢asnou
typografickou praxi — co nejrychleji vytvorit jakousi
Lrecenzi aktivnich typografl“ a zacit aktivné zkou-
mat boumy, at uz tak prokazeme jejich existenci,
nebo ji popfeme. Vydejme se na lov téch malych
pfizrakd, které se zjevi, jak se zda, jen kdyz se

nedivame. % [preklad Linda Kudrnovska]

13. Learning to perceive while perceiving to learn, Perceptual organization in vision: Behavioral and neural perspectives,

str. 233-278, 2003.

14. Ole Lund, Knowledge construction in typography: the case of legibility research and the legibility of sans serif

typefaces, 1999.
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PERCEPTUAL PROCESSING TOUCHSTONES FOR TYPEDESIGN AND TYPOGRAPHY; OR WHY STRATEGIC CONSTRUCTION,
A WELL-MOTIVATED CONTRAST SCHEME AND ‘SPACE CRAFT’ STILL MATTER.

1vpo.PHENOMENON

1ext. PETER ENNESON

Editorial note: What follows forms—in its main lines

and most of its details—the text of a talk | gave at the
Second International Conference on Typography and Visual
Communication held at the University of Macedon in Thes-
saloniki, Greece in the spring of 2004 just as Greece was
making its way to the European Cup of soccer. It is termino-
logically dense, sketchy, suggestive and programmatic. | use
type-descriptive terms that many may not be entirely familiar
with', and language from disciplinary domains most won't
readily venture into. It assumes a rudimentary knowledge of
basic anatomy? and of the saccadic nature of eye move-
ments in reading.®
| am professionally a graphic designer/typotect, but have
a penchant for nomad scholarship, that is, | am constitu-
tionally given to hunting and gathering in widely diverse
disciplinary precincts. My text is a precipitate of that. It is also
somewhat against the grain. But | trust the gist of this will be
clear and, at least at some level, useful.
An abstract, devised well before the event, read as follows:
Quantification, empirical testing, and a widening repertoire
of descriptive concepts make it possible in principle to ac-
curately specify and gauge determinants of readability and

1 | favour a Douglas Hofstader derived descriptive protocol for letterforms.
Letterforms—Gerard Unger’s ‘conventional basic shapes’—can be uniquely
described in terms of roles and role relationships, for example stem, bowl and
crossbar roles. From this we can talk about role architecture, role architectural
particulars and role architecturally evoked form. [figure #1] See for example:
Douglas Hofstadter, “Meta-Font, Metamathematics, and Metaphysics: Comments
on Donald Knuth’s “The Concept of a Meta-Font,” in Visible Language, Volume
XVI, Number 4 Autumn 1982. See also his “Letter Spirit: Esthetic Perception and
Creative Play in the Rich Microcosm of the Roman Alphabet” in Fluid Concepts
and Creative Analogies: Computer Models and the Fundamental Mechanisms
of Thought. Basic Books, 1996 and Gary McGraw, John Rehling and Robert
Goldstone, “Roles in Letter Perception: Human data and computer models,”
Technical report 90, Center for Research on Concepts and Cognition, 510 North
Fess, Bloomington, IN, 47405.

2 Visual tasks involve the retina, ganglion cells—which change visual information
into neurological impulses, the visual cortex—which vision scientists convention-
ally describe as having separate layers of processing, and various parts of the
cerebral cortex, depending on the visual task.

3 The nature of eye movements is that they proceed in jumps (saccades) and
involve pauses or fixations. [figure #2]

4 Such an understanding must be empirico-phenomenologically and cognitive-

legibility. Drawing from their proceedings, my presentation
will highlight the complementary roles lateral interactions
between letterforms and letterform internal features-dis-
crimination play in recognition and reading, with a view to
critical reframing of time-honoured commonplaces in type
design/typography.

[START]

Like the structure of deep space or the oracle at Delphi,

a grounded understanding of perceptual processing in
reading®, and a tabulation of the perceptual processing
impact® of manipulating typeform microvariables, are mad-
deningly elusive and the literature surrounding them are,

in the first instance, an ever expanding MER A BOIRE [sea to
drink], an IN ERROREM VARIARUM AMBAGES VIARUM [conflicting
maze of wandering paths], and, in the second case, virtually
non-existent.

| step into the sea, the maze at the following watershed, or
Crossing:

“..the natural form of reading is not by spelling or syllabifica-
tion, but by grasping word wholes, i.e. word forms or con-
figurations, constitute the units of perception in reading.”®

scientifically sustainable and might include a detailed plotting of the microgensis
of visual word-form resolution in reading and a workable functional mapping

of typographical stimulus dimensions to eye-and-brain anatomical coordinates.
Quanitification, empirical testing, and the widening repertoire of descriptive
concepts that evidence-based inquiry offer make it possible in principle to more
accurately specify and gauge determinants of readability and legibility.

5 A full understanding of reading goes well beyond it's perceptual processing
dimension. The actions of the type designer in designing type, and of the typog-
rapher in formating lines of type, interface directly with reading in its perceptual
processing dimension. Hence my preferential use of the somewhat unwieldy
phrase “perceptual processing in reading” (instead of just “reading”).

6 You can find this statement quoted on the internet, but unattributed. Presumably
it is from the hand of the University of Pennsylvania contemporary of John Dewey
and Charles Saunders Pierce, James McKeen Cattell (1860-1944). James
McKeen Cattel was a student of Wilhelm Wundt, the father of experimental
psychology.

7 Transposed into the current cognitive-scientific jargon, we might be inclined to
replace the word ‘spelling’ in J. M. Cattell’'s statement with “orthographic coding”
and ‘syllabification” with “phonological coding”. “...the natural form of reading
is not by orthographic or phonological coding, but by grasping word wholes
[...] visual word-forms are the units of perception in reading” Subjected to the



The statement brings to language an early to mid 20th-
century scientific consensus.” For type-involved individuals
today it's wholistic or gestalt bias seems, intuitively at least,
to account for reading speed, provide a handle on word
blindness, and motivate ‘space craft’.® It could lend weight to
Gerrit Noordzij’'s schematization of the history of writing in De
streek: theorie van het schrift® and Letterletter 6: The seven-
times table™ as pivoting around the “invention of the word,”
and to his pedagogical a priori in Das Kind und die Schrift™.
It could underwrite Dan Carr’s statement in “Parmenides,
Craft and Being: Designing and Cutting an Archaic Greek
Typeface”" about the importance in type design of balanc-
ing letters to each other and towards a direction of writing

[p. 58] and it could validate Evert Bloemsma’s suggestion
that “On the micro level of typography a type designer can
be challenged by the idea to (re)connect, at least optically
[...], the single units of our script into ‘whole’ words.”*®

Tacit craft-based understandings of type-involved practition-
ers, and long-standing psychological science consensus not-
withstanding, there is now a widespread perception among
psychologists of reading that rigorous behavioural testing
under controlled conditions following stringent statistical pro-
tocols does not support a wholistic bias, does not support,
in other words the notion that word forms or configurations
constitute the units of perception in reading.

| want to suggest that inadequate formalizations—easy
operationalism, as Ole Lund might say™—of the notion of
word shape, have contributed to an untimely dismissal of the
older consensus and the rise and persistence of a cognitive-
scientific model of reading which is a) too rigorously biased
toward the black of the letter and abstract-letter-identity
representation, b) haunted by the specter of computational
overload, c) logistically incommensurate with the well-docu-
mented logic of eye movements, d) underestimating of the
demonstrable plasticity of functional anatomy at the visual
and cerebral cortex level and e) generally incongruent or
out of step with the express attunements and obsessions of
type-involved practitioners.

These eventualities are hardly inconsequential, or, so

| believe, in the long run, tolerant of being left unaddressed.
Effective and sustained cross-talk involving the often tacit
craft-based understandings of type-involved practitioners, the
cognitive scientific inventiveness of functional-anatomy-in-
formed empiricists and the thetic-critical wisdom of phenom-
enolgically-tuned philosophical gadflies might, one hopes,
one day redress them and yield a) a point of view less easily
contestable in theory and b) touchstones fertile for practice.

investigative protocols of our day, questions would arise of how to ‘formalize’ or

‘operationalize’ the notion of word wholes. Questions of ‘psychological validity’,

‘compositionality’, ‘derivability’, ‘decomposition’ might arise. Questions would

arise about how to model and test Cattel’s “grasping of configurations”, and

about how this “grasping of configurations” connects us so seemlessly with
plot lines in written narratives, lines of thinking in discursive texts, the projected
worlds of fictions and realms of meaning. Questions would arise about how and
when and where orthograpic and phonological codes come online or enter in.

But for our present purposes, in the operationalizing lies the rub.

This term derives from the title of David Kindersley's article “Space Craft” in Vis-

ible Language, Volume VII, Number 4 (Autumn 1973) pp. 311-324.

9 Published by ICS Nederland B.V., 1991. An English translation is scheduled to
appear from Hyphen Books in the Fall

10 Hartley and Marks, Vancouver, BC and Point Roberts, WA: 2000.

11 Typografische Gesellschaft Mlinchen, 1985.

12 In Carving the Elements: A Companion to the Fragments of Parmenides. Editions
Koch, Berkeley, California: 2004.

13 = http://www.evertbloemsma.nl/. Click on “Considerations”.

14 See his “Evidence-based Typography or easy-going operationalism,” Proceed-
ings of the first international conference on typography and visual communica-
tion, Thessaloniki, June 2002. Thessaloniki: University of Macedonia Press,
2004.
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T FIGURE 1 Hofstadter & McGraw’s schematization of some of the standard role
architectures for the letters of the roman alphabet

1 FIGURE 2 The eyes of a reading person show JUMPS and PAUSES

This image is from a chart of eye fixations during reading registerd in a 1920 thesis
by G. T. Buswell. (reproduced from Herman Bouma'’s “Visual Search and Reading:
Eye Movements and Functional Visual Field: A Tutorial Review,” in Attention and
Performance VI, edited by Jean Requin. Lawrence Erlbaum Associates, Publishers.
Hillsdale, New Jersey: 1978)
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Processing of Visible Language, Volume 1, edited by Paul A. Kolers, Merald E. Wrolstad
and Herman Bouma. Plenum Press, New York and Boston.
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1T FIGURE 3 Outline formed by the envelope of the word
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1T FIGURE 4 Raw patern of neutral, ascending and descending

These two figures are reproduced from: Ralph Norman Haber and Lyn R. Haber “Visual Components of the Reading Process,” in Visible Language, XV/2/1981.

Influenced, perhaps by the imprecision of the word ‘shape’,
word-form has been operationalized, or formalized for em-
pirical testing by its present-day investigators as 1) envelope
structure: the outline formed by the envelope of the word
[figure #3] or as 2) the raw pattern of neutral, ascending and
descending characters [figure #4]. The inadequacy of the
word shape hypothesis under these two formalizations is
quite easily shown: you can really only guess at the iden-

tity of the words in the samples in the figures; you cannot
really read what's there. Normal reading of continuous text
depends on letter-level visual information.

The weakness of the hypothesis vis a vis these formaliza-
tions can be demonstrated in more rigorous ways as well."
But the formalizations are too crude; data that could be
taken to signal the inadequacy of received formalizations of
an unsharp operator are taken instead to signal the failure of
the underlying “grasping of word wholes” hypothesis itself.
They are taken to warrant embracing it's converse.

Let me explain.

Note first, that several readily codified, functors™ in recogni-
tion are not operative in conventional cognitive-scientific for-
malizations of word shape. Functors like the internal form of
neutral characters and the expressedness of their bodies,
or the sidedness of ascending or descending components
in ascending or descending characters, or functors such as
aspect & closure. [figure #5] This is letter level information.
We might call these letter-level functors glyphemic operators
in perceptual processing. The glyphemic operators in per-
ceptual processing are role-architectural primitives of letters
in words, role-architectural primitives of the stimulus units we
call letters. But the are not letters. At one and the same time,
and here’s the rub, under a typographical understanding of
form/shape/ configuration, they are constitutive as well of
the figural form of the sense primitives we call words, they
are constitutive, that is of word shape.'®

Note as well that a formalization of word shape which fac-
tors in the contribution of letter-level glyphemic operators
throws into disarray the same/ different discriminations on
which the errors test, used by Kevin Larson (this issue) in his

SIDEDNESS OF ASCENDING / DESCENDING COMPONENTS

v v

INTERNAL FORM
EXPRESSEDNESS

1T FIGURE 5 Mediating agents in recognition not operative in formalizations

‘disconfirmations’ of the word-shape hypothesis, is based.
Orthographically criterial letter substitutions—letter substitu-
tions that make a word a word versus a non word—alter the
figural composition—shape—of the word. Under an inclu-
sive formalization of the notion of word shape, any change
in letter shape constitutes a change in word shape. We
might also need to say then, that the same/ different word
shape/ letter shape discriminations underlying the errors test
that Kevin Larson recruits, are too problematic to decide the
relative merits of the word shape versus the parallel letter
recognition model of perceptual processing in reading.

That letter-level glyphemic operators are indeed functors

in recognition and error detection is, at the very least, what
tests purporting to demonstrate the inadequacy of the
conventional word-shape hypothesis appear to show. It
might be circumspect then, given the above considerations,
to say no more than that the moving window and boundary
study indicate that information up into the internal features
of tokens in words must be in place for reading to move
forward smoothly. In the absence of additional evidence we
might do well to resist the inferential leap from saying letter
level information is involved to suggesting letters are the ‘unit
of perception’ in reading, that is, to suggesting the stimulus
units which the letter level operators make up are the unit of
perception in continuous reading.

However, in the absence of such word-shape definitional ca-
veats, studies like those Kevin Larson recruits might seem to
supply evidence for (or warrant) a letter recognition or ana-
lytic model of word recognition—the converse of a wholistic
approach. They might seem to suggest that the microgen-
esis of word recognition follows a path, not of gestalt-level
form resolution, but of componential abstraction, operating
in parallel, and then triggering a followable array of lexical
decisional protocols, matching orthographic codes to entries
in the mental lexicon [figure #6]. According to this paradigm
recognition in reading is, thus, a two stage affair, involving
componential identification and combinatorial routines.”
This is what the last two decades of studies of perceptual
processing in reading are thought to show.

[ABSENCE OF] CLOSURE

buck

[ANGULAR] COMPONENT ASPECT



But, strictly speaking, if we want to entertain an enriched
understanding of word shape, the boundary test is rendered
indecisive and the error test is shown to be in need of refine-
ments.

Adequate formalizations of word shape, we might propose,
must factor in the full visual-compositional complexity/ rich-
ness/ integrity of words. The visual-configural complexity

& integrity of words, we might assert, is perhaps poorly
understood by those who wish to chart the still obscure re-
cesses of perceptual processing in reading. Sustainable for-
malizations of word-shape must factor in internal form, must
factor in glyph-body expression/stem-bowl sidedness/ an-
gular-component aspect, closure, the pattern of the salient
whites—all formal properties of the bounded map available
to vision at and around the point of fixation [figure #7].
Inclusion of more word-shape-relevant operators in a notion
of word form, coupled with the knowledge they are used

in reading could motivate a richer, more phenomenologi-
cally apt theory of perceptual processing in reading, where
the figural correlates of linguistic sense-primitives of the
language are seen as the ‘unit of perception’ and stimulus-
level functors—like the ones detailed above—are seen as
‘mediating agents’ in processing. Reading, in this scheme,
might involve form resolution of (linguistic sense-invested)
wholes, relative to (criterial importance-invested, distal stimu-
lus-unit-constitutive) parts.?’° The same sub-figural elements
and features that go toward letter recognition when letter
identification is the task go directly toward word recognition
when normal reading is the task—"directly,” “without media-
tion through letter representations.”

So | want to say 1) the formalizations are too crude: the
visual-configural complexity & integrity of words is poorly
understood; 2) large inferential leaps are too quickly sealed:
results that could be taken to signal only the inadequacy of
the conventional formalizations of word-shape are, instead,
taken to be fatal to the underlying wholistic hypothesis as
such making attractive its analytic converse. What looks at
first like evidence-based falsification of a distinguished para-
digm might in fact be the artifact of cognitive-scientific lack
of care in the construction of it’s disconfirming test. What
looks at first like direct confirmation of a more sustainable
model might in fact conceal an unexplored inferential leap
and be consistent with a variety of points of view.

The cognitive-scientific letter recognition model (or models)
of word recognition and reading is (are) | suggested, a) too
rigorously biased toward abstract-letter-identity representa-
tion and e) generally incongruent or out of step with the
express attunements and obsessions of type-involved prac-
titioners. To be more specific: conventional letter recognition
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See Kevin Larson’s paper “The Science of Word Recognition (or how | learned
to stop worrying and love the bouma),” Typo 13, (this issue).

Functioning agents. My use of the term functors derives from Hendrik Hart's
Understanding Our World: An Integral Ontology. Lanham, Md.: University Press
of America, 1984.

Characters with no role-architectural components ascending above the x-height
or descending below the baseline of the glyph body.

It will be clear that | am distinguishing stimulus units, linguistic sense primitives,
role architectural particulars and role architectural primitives. We need to ask:
is the unit of perception 1) the stimulus unit that the functors operating in vision
are features of, or 2) the figural complex whose internal shape constitution and
envelope structure they co-determine.

Conventional attempts at modeling the combinatorial routines at the neurologi-
cal network level that must be run through might reflect what is involved in
select word recognition tasks. When applied to adult-level reading of continuous
texts where, according to this scheme, these complex combinatorial routines
must be executed at each fixational juncture, the cognitive processing load,
constrained to nanoseconds of time, becomes immense. This is why | say
conventional two-step models are haunted by the specter of computational
overload.

The part/whole conundrum (and it's analytic/ wholistic compliment) is a Locus
cLassicus of philosophical discussion. A good discussion of this, directly ap-
plicable to perceptual processing in reading is Latimer, C. & Stevens, C. (1997)
Some remarks on wholes, parts and their perception. Psychology, 8, #13. See
this paper and an interesting discussion of it at - http://psycprints.ecs.soton.
ac.uk/archive/00000549/
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1 FIGURE 7 Information up into the internal features of letters must be in place for reading to move forward smoothly
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1T FIGURE 8 Structured differrentiating visual information in the white, a la Stuart Gluth (see footnote #21)

models of word recognition are too centered on the black of
the letter, too skewed toward abstract componential repre-
sentation of the black’s molar forms, and too representation-
ally obsessed.

Again, let me explain.

Too centered on the black...

Stuart Gluth’s justification of his experimental typeface
Roxane in Visible Language several years ago, shows there
is a lot of structured differentiating visual information in the
white inside and between letters. [figure #8]%' This is also
emphasized repeatedly by Gerrit Noordzij in his written texts:
“a letter is two shapes, the white shape and the black shape
which evokes the white;” “in gauging writing, the white of the
word is my only holdfast.”?> And it is a commonplace among
designers that the white forms and the gaps must have

a proper salience.

In words the informational content of the perceptual unit is
multiplied or compounded by the white vis a vis the black,
adding “a whole 'nother dimension.” White and black togeth-
er set up a bounded map with areas of saliency—white and
black—, familiar patterns of conjunction—white and black—,
and familiar patterns of disturbed expressedness where fully
enclosed whites, or simple stems and bowls might otherwise
be.

And this—the white and black in concert at and around

the point of fixation—is what the visual cortex responds to.

In conventional schemes, such as shown on the V1 to V4
graphic, the white is not part of the picture. The criterial
importance of the white in word-sized stimulus material is left
out of the equation. The white of the word is silenced.

So: the parallel letter recognition model of word recognition
is too centered on the black.

Too skewed to abstract componential representation...
When letters are place side by side at a distance equal to or
less than the white space that their role-architectures evoke,
their figural subcomponents optically interact or interfere.
This is lateral interference. Lateral interference is a perceptu-
al effect.

In familiar words lateral interference translates as construc-
tive conjunctions between letters in a word—promoting
cross-letter binding. This supports a learned response bias
in the visual cortex to visual word form resolution... ...sup-
ports, | say, a wholistic precedence, a word-form resolution
advantage over letter recognition. Constructive conjunction
is the perceptual processing accomplice of the Word Supe-
riority Effect.

In unfamiliar words, or unfamiliar parts of words, lateral inter-
actions are confounding. A sense of form is lost®, precipitat-

ing a letter-wise decoding routine. Beyond the form resolving
field lateral interference inhibits sufficient resolution of the
internal shape of words to support full visual word-form
resolution.?
So lateral interference | suggest inhibits visual processing
routines 1) that might go to abstract componential repre-
sentation in word and non-word contexts or 2) that might
go to visual word-form resolution in places eccentric to the
form resolving field. But lateral interference facilitates word-
form resolution of learned, already perceptually encoded,
familiar words. Lateral interference between stimulus units
with the rich Fourier spectrums?® of letterforms, underwrites
a fovea-centric, wholistically biased perceptual processing
protocol.?8
For the visual system to compile abstract componential
representations it must silence the white, rather than keeping
it on-line, it must overcome constructive lateral conjunctions
and/ or sort through destructive interference. It must go
against the grain of learned vision, so to speak. The modality
of the proceeding through the visual cortex should be differ-
ent than it must be for for normal reading.
In giving in to an abstractively skewed logic of vision, the
black magic of abstract componential representation
assumes the visual system breaks apart or disassembles
what careful spacing, conjunction-friendly construction,
contrast styling, attention to the whites—aided by lateral
interactions—conspire to keep or bind together. This strategy
moves into a nether domain agents immediately relevant
to word-form resolution: role-architecturally-evoked agents,
interletter relational agents; hyperstructural agents—that is,
agents or functors on two para-figural registers: configural
and subfigural agents.
So: the parallel letter recognition model of word recognition
is too skewed toward abstract componential representation.
Too representationally obsessed...
The conventional model of the progress of information
through the visual cortex imagines an automatic, optimizable
assembly operation: a building up of representations inside
the visual cortex from information supplied by numerous
ganglionic detectors. The visual and cerebral cortex is
pictured as a repository of representations: representations
of place-holders in the alphabetic notation system; repre-
sentations of their phonetic referents; representations of
lexically regular orthographic clusters, and much more—the
storehouse of a mental lexicon. But is this picture sustain-
able? All we really detect inside the tissue of the cerebral
and visual cortex is a time-course codable cascading of
stimulus induced excitations through various synaptically
labeled neural systems. We can speculate about and model
the propagation/feed forward/ cross feed mechanisms that
hold for this. We can codify laws that subtend this cascad-
ing, but is reading a constructing from ganglionic input of
internal representations first of features, than of letters, then
of words and meaning. The question is: are representa-
tionalist models sustainable from a phenomenological and
functional-anatomical perspective?%
A better paradigm might be to say: what happens at ana-
tomical location A [retina] and anatomical location B [V1
to V4] and anatomical location C [VWFA: the visual word
form area] relative to stimulus functor D [black] and stimulus
functor E [white] and stimulus functor F [subfigural func-
tors] and stimulus functor G [hyperstructural conjunctions]
of (1) the stimulus proximal to fovea (H) and (2) the stimulus
proximal to parafovea (I) connects us with the white-space
delimited distal sense primitive—word (J)—in such a way that
we are connected with established nodal points in personal
construction matrices/ horizons of experience/ projected
worlds (K). [figure #9]



No representation is assembled. My model is connectionist
in a cognitive-scientifically unconventional sense. It is con-
nectionist toward the outside, phenomenologically connec-
tionist, not representationalist and connectionist toward the
inside. The parallel letter recognition model of word recogni-
tion is too representationally obsessed.

Is it possible then to come up with a more sophisticated for-
malization of word-shape? Is there a codifiable formalization
of word-shape, compatible with the formal understanding of
the typographically obsessed, that can bring into play the
full visual-compositional complexity / richness/ integrity of
words. And how do the visual and cerebral cortexes become
tuned to perceptual units of this size and complexity? How
can we model, vis a vis functional anatomical co-ordinates,
responsiveness to word-sized structural wholes within
a phenomenologically connectionist paradigm.
| believe that, at least IN EMBRYO, the AD INTERIM Nnotion of
bouma shapes as developed by Insup and M. Martin Taylor?®
to accommodate ‘internal features’ and picked up by Peter
Saenger to anchor his history of reading,?® promotes a richer
formalization of word-shape.
The visual system can become tuned—or so it seems—to
the bounded complexes suggested by the term bouma
shape through perceptual learning mechanisms like those
proposed by Robert Goldstone in his research on unitiza-
tion and Ken Richardson in his work on hyperstructural
coding.
Responsiveness to familiar words at the visual word form
or bouma shape level emerges in the left fusiform gyrus
area of the brain (the Visual Word Form Area).
Responsiveness to visual word form emerges on the basis
of uniquely word form-resolving transduction routines in
the neuronal layers of the visual cortex.
Uniquely word-form-resolving transduction routines (that
keep the white on-line, for instance) require that informa-
tion up into the internal features of tokens in words be in
place and afford perceptual discrimination.
Eye movements to a location-specific subset of internal
form features, in conjunction with the proceedings of para-
foveal preview and sense-context are sufficient to connect
us, or keep us connected, with the unfolding of sense.

The formal understanding of the typographically obsessed
pertains mainly to 1) construction—what | call role architec-
ture, 2) contrast, and 3) the configural integrity of word-sized
wholes. The modality of attunements is optical-grammatical
and gestural-atmospheric. In this context | ignore the later

In 2002 vision scientists N. J. Majaj, Denis Pelli, P. Kurshan
and M. Palomares published a paper on spatial frequency®
showing that we use a single spatial frequency band for
reading and that the frequency components we use are
at—or within an octave of—the “gross strokes” level.

Pelli's gross strokes are what | call role architectural par-
ticulars. Modality of contrast—contrast protocol, the precise
shaping of the strokes—is somewhat below the radar of
criteriality at this level—below the radar of critriality at the
word-form resolution level.

So role architectural particulars, like bowls and crossbars
and stems, are at the centre of the relevant spatial frequency
band we use in reading. The visual system must be able to
engage words at the role architectural and role-architectur-
ally-evoked-form level for visual word-form resolution to oc-
cur. Role architectural particulars, in properly spaced word
contexts set up stable, overdetermined, quickly recognizable
bounded maps with areas of saliency—white and black—,
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Stuart Gluth, “Roxane: A Study in Visual Factor Affecting Legibility,” Visible Lan-
guage Volume 33 Number 3: 1999. - http://www.id.itt.edu/visiblelanguage/ TYPDPHENUMENUN 25
Feature_Articles/Roxane/Roxane.html.

See also Peter Bilak’s comments about negative space in “About Nothing,
Mainly” at - http://www.cascoprojects.org/data/html/c01415.html

cf. Gad Geiger, Jerome Lettvin and Olga Zegarra-Moran'’s research report on lat-
eral masking: “Task-determined strategies of visual process,” in Cognitive Brain
Research. Elsevier Science Publishers. B. V., 1992, especially pages 48-50.
Lettvin and Geiger’s views on word-form resolution are fundamental to their view
of dyslexia.

A basis for exploring the positive role this might play in perceptual processing
in reading by specifying the nature of the parafoveal preview advantage might
be found in Patrick Cavanagh, “Seeing the forest but not the trees,” Nature
Neuroscience, Volume 4 Number 7: July 2001.

Fourier spectra provide a precise gauge of visual complexity convenient for
comparative analysis. According to Roger S. Anderson and Larry N. Thibos
“alpha-numeric letters have rich Fourier spectra covering a broad range of
spatial frequencies, orientations, and phases.” Roger S. Anderson and Larry

N. Thibos, “Sampling Limits and Critical Bandwidth for Letter Discrimination

in Peripheral Vision”. Visual Sciences Group, School of Optometry, Indiana
University. - http://research.opt.indiana.edu/Library/LetterDiscrimination/
LetterDiscrimination.html. Stimulus material with rich Fourier spectra are proc-
essed at a relatively high spatial frequency channel. Perceptual discrimination
affordances (legibility quotients), one could hypothesize are inversely propor-
tional to Fourier spectrum richness.

| say foveal-centric, but this does not mean to discount the contribution of infor-
mation made available by a parafoveal preview of stimulus material eccentric to
the immediate form-resolving field. Hrant Papazian places the burden of percep-
tual processing in ‘immersive’ reading here. There is a substantial literature on
parafoveal preview or preprocessing, but see also footnote 23.

The nature and existence of internal representations is another Locus cLAssICUS
of philosophical discussion. See for example: Hubert Dreyfus, Intelligence With-
out Representation: The Relevance of Phenomenology to Scientific Explanation.
- http://www.hfac.uh.edu/cogsci/dreyfus.html

In “Letter and Word Recognition,” The Psychology of Reading. Academic Press,
New York/London/ Paris/Roeonto: 1983.

Paul Saenger, Space between Words; the Origins of Silent Reading (Palo Alto,
Stanford University Press, 1997)

Majaj, N. J., Pelli, D. G., Kurshan, P. & Palomares, M. (2002) The role of spatial
frequency channels in letter identification. Vision Research 42, 1165-1184.

- http://psych.nyu.edu/pelli/pubs/majaj2002channel.pdf
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and familiar patterns of conjunction—white and black—, and
patterns of disturbed expressedness.

In perceptual processing at and around a point of fixation, as
stimulus induced neurological activations cascade through
the visual cortex, the visual system recognizes the trace-sig-
nature of the cascade pattern. The reader gets connected
with the nodal point in the reader’s experiential horizon that
the cascade pattern has become encapsulated with, through
learning.

Insup and M. Martin Taylor orient their efforts towards factor-
ing in internal features. In doing so they orient themselves to
factoring in role-architectural and role-architecturally-evoked
particulars. They build their word shape gauging scheme

on Herman Bouma’s efforts—efforts which involved accom-
modating lateral interference and quantifying cue value
importance [graphic] relative to just such internal, sub-figural,
role-architectural particulars as | have isolated. So Taylor

& Taylor’s initiative might mark a most important step toward
schematizing the word-whole as a bounded map of criterial
figural-configural-subfigural cues differentially diagnostic for
visual word-form resolution in reading.

Regarding 2: perceptual learning...

According to Robert Goldstone, “[...] perceptual systems
can create highly efficient, compressed encodings of stimuli
if the encodings are tuned to statistical structures present

in a single stimulus and across a set of stimuli.” “prolonged
experience with an object leads to a configural representa-
tion of it that combines all of its parts into a single viewpoint
specific, functional unit.”s!

Regarding 3: the visual word-form area...

And in Bruce McCandlis, Laurent Cohen and Stanislaw
Dehaene’s words, “[y]ears after children first learn to decode
letters into words, a form of perceptual expertise emerges in
which groups of letters are rapidly and effortlessly conjoined
into integrated visual percepts—a process that is crucial to
fluent reading ability. [...] Several lines of cognitive evidence
indicate that the perceptual mechanisms that support

word recognition rest on a critical process that groups the
letters of a word together into an integrated perceptual unit
(i.e. a ‘visual word form’). Bruce McCandlis, et. al., propose
a link between visual word-form perception and a functional
specialization in a brain region that they propose to call

the ‘Visual Word Form Area’ (VWFA)—a portion of the left
fusiform gyrus that is particularly responsive to visual words.
Systematic exploration of the response properties of this
region reveals,” they say, “sensitivity to specific [...] quali-
ties of visual word forms that are not easily attributable to
more basic stimulus properties, and are also separable from
higher-order linguistic properties.®?

So what does all this mean? Why is it important to pursue

a vision of processing that is wholistically biased, to pursue
a vision of neurological activation that keeps the white on
line, to pursue a vision that recognizes responsiveness on

a hyperstructural or configural / figural / sub-figural level. Why
is it important to pursue a scheme that factors in lateral inter-
ference, response bias, cue value and computation costs?
Well, what it means is that there are good perceptual
processing reasons for what we do. What it means is that
strategic construction, a well-motivated contrast scheme and
“space craft” still matter. What it means is that we will be

31 Goldstone, R. L. (2003) “Learning to perceive while perceiving to learn.” In R.
Kimchi, M. Behrmann, & C. Olson (eds.) Perceptual organization in vision: Be-
havioral and neural perspectives. (New Jersey: Lawrence Erlbaum Associates)
233-278. - http://cognitrn.psych.indiana.edu/rgoldsto/pdfs/carnegie.pdf

32 McCandliss, B. D., Cohen L. & Dehaene, S. (2003) The visual word form area:
expertise for reading in the fusiform gyrus. Trends in Cognitive Sciences, 7(7),
293-299. - http://www.unicog.org/publications/McCandliss_vwfa_TICS_
2003.pdf

33 See Peter Lennie, “Single units and visual cortical organization.” Perception, 27,
889-935. - http://www.perceptionweb.com/lectures/lennie.pdf

better able to keep in perceptual processing focus a wider
scope of what is believed—by the type-involved—to mat-

ter in typography and type design. What it means is, that
what we do in typeform and typographical form-giving

on the microscale of spacing, construction and contrast
manipulation is not in the end or foundationally a matter
of aesthetic preference, but of the facilitation of learned
perceptual processing routines. What it means is that we
are provided with a set of psychologically valid constructs
explaining why the things we think matter, matter.

Functors centrally relevant to the proper functioning of rapid
automatic word-form resolution—like constructive conjunc-
tion/ destructive interference, wholistic response bias, cue
value, saliency—thus can provide a framework for action and
invention in type design and typography. Specifically with
reference to construction, contrast and spacing.

HOW SO?

In essence:

x If role architectures are not balanced towards each other,
and if, in a word context, perceptual saliencies don't fall
on items or features that have perceptually learned criterial
cue-value, the constructive conjunctions—that hold the re-
sponse bias to visual word-form resolution in place—cannot
easily form. Perceptual distances between letterforms must
be great enough to minimize criterial cue confusions or
masking. But not be so large that cross-letter binding or
constructive conjunction is inhibited. This requires strategic
construction.

x If spacing between letterforms is not in synchronicity with
the space inside enclosed forms—with the way the letter-
form set uses its cartesian space—there are computation
costs at the visual cortex level®®, because the saliencies
can’t compound effectively—the ‘saliency maps’ are
thrown off. Configural cues become harder to assemble.
Conjunctivities are weakened. The wholistic response
bias compromised. So “space craft” facilitates effortless
perceptual processing.

% In much the same way, an inconsistent or uncoordinated
visual contrast scheme exacts computation costs by add-
ing noise. Noise is added at or away from areas of criterial
cue value. Noise is added at haphazard role architectural
stations. Noise that must be overcome. Cue confounding
noise. Conjunction inhibiting noise. The doors of percep-
tion are obstructed at their entrance. Causing work. So
a well-motivated contrast scheme is beneficial.

These computation costs are light in comparison with the

cost of role architectural confusions or response bias col-

lapse, but they are there. And gestural-atmospheric particu-
larity is a function of harnessed noise.

Construction, contrast, spacing all contribute thus, to the

visual integrity of the familiar object-like sense units we call

words. Construction, contrast and spacing contribute, in
other words, to the formation of stable percepts resistant

to a response bias collapse. And the way to maintain the

response bias that is fit for immersive reading—the response

bias toward visual word-form resolution—is to attend in
design to lateral interference, spacing, cue value and com-
putation costs. In perceptual processing in reading, lateral
interference and internal features discrimination thus play
essential and complementary roles. And this might help us
re-address the perennial conundrums surrounding legibility
and readability. %

PETER ENNESON is a selftaught, 20-year veteran of graphic design, based

in Toronto, Canada. He brings to studies of perceptual processing in reading

a solid grounding in typographic history, theory and practice as well as an

early interest in the physical sciences and a graduate degree in Philosophy.

This fall Hyphen Press will publish his translations of Gerrit Noordzij's mini
classic ‘De streek: theorie van het schrijft’ (The stroke: theory of writing).



DELFSKE ORAKULUM CTENi A ROZUMENI (V) TEXTU PETERA ENNESONA

Prispévek Petera Ennesona LATERAL INTERFE-

RENCE, RESPONSE BIAS, COMPUTATION COSTS
AND CUE VALUE odrazi v nékolika rovinach etymologii
pojmu text: je totiZ mnoha zplsoby spleti, provazanos-
ti motivl a zplGsobu Feéi. Struktura, kterou nabizi, se
pFitom zda byt srozumitelna nékolikerym zptsobem
a interpretace se mize opfit rovnéz hned o nékolik pili-
fl, ovéem s védomim, Ze ani jeden z nich nenese celou
vahu sdéleni. Uz nad vysoce komprimovanym titulem
se Ctenari necha nahlédnout, Ze samo ¢teni a rozumeéni,
obvykle chapané jako dvé vrstvy téhoz vidu, se pravé
v nejjednodussich operacich naseho zraku a jesté
mnohem vice nasi mysli nepotkavaji nijak snadno a uz
vubec ne transparentné, tedy pokusime-li se oddélit od
sebe jednotlivé faze nebo vrstvy éteni a rozumeéni textu,
ocitheme se razem jako ,,in errorem variarum ambages
viarum* (v bloudéni rozliénych cest).
Zvlastni povaha Ennesonova prispévku, patrna od
samotného titulu, je z¢asti dana tim, ze byl napsan
k prednesu, nikoli primarné ke ¢teni. Mnohé by tedy
mozna vystoupilo do popredi diky akcentiim v autorové
prednesu, takto jsme v texture prispévku mnohem vice
odkazani na nékolik sporadickych durazd v podobé
shrnuti nebo opakovani.
Mnohem zasadnéjsi specifikum textu spociva ve volbé
exkluzivnich termini a v jejich komprimaci dovedené
casto az k rozbiti pfirozeného znéni a stavby véty. Tim
se text, podobné jako problém, ktery traktuje, stava po-
dobnym Siffe nebo - jak sam autor zminuje - delfskému
orakulu.
Enneson vSak svym zplsobem nabizi interpretacni kli¢
k textu uz v edi¢ni poznamce. Timto klicem rozumime
odkaz k jeho vlastni osobé. Autor sdm vymezuje svoje
velmi osobni vychodisko, kdyz se charakterizuje jako
graficky designér/typograf (uzivaje terminologii po-
mérné uzkého oboru), ale pfinejmensim stejnou mérou
zdUraznuje svoji silnou naklonnost k ,nomadskému
badatelstvi“. Odtud se do jeho jazyka dostavaji nezvykla
terminologicka spojeni, bezmala kody, utvorené propo-
jovanim onéch exkluzivnich termint vysoce specializova-
nych véd. Ctenafi ma byt odtud ziejmé, Ze autor prispév-
ku svuj ukol pochopil jako ,lov a sbér” materialu a text je
zamérné spleti, komprimaci nasbiraného a uloveného.

KOMENTAR A PaRAFRAZE. DAVID BARTON

Role autora se vlastné lovem a sbérem vycerpava nato-
lik, nakolik ¢tenar oc¢ekaval srozumitelnou interpretaci
materialu, jez zahrnuje prehledné vystavéni teze, tedy
odpovéd. Nedorozuméni mezi ¢tenarem privyklym
obvyklému vykladu odbornika a autorem naseho textu je
nevyhnutelné, pokud ¢tenar nepostiehne, Zze Enneson
védomeé usiluje o problematicky text a doufa ve srozumé-
ni a uzitecnost své prace zejména v jednom bodé. Tim je
jadro, celkovy smysl, podstata textu.

Zvlastnost Ennesonova prispévku spociva v zaméru,

aby text vlastné sam v sobé varioval problematiku, jiz
vyklada. Ctenar tradiéné oéekava vyklad, ten je vSak
autorem potlacen do variaci na problemati¢nost vSech
dosavadnich predstav o ¢teni a rozuméni. Text se
snadno muze stat jen nesrozumitelnou Sifrou, iritujici
srazeninou jednotlivé srozumitelnych znakd, ktera se
vzpira celkovému uchopeni. Jadro textu vyvstane pred
¢tenarem teprve tehdy, kdyz se zrekne prvotniho naroku
na UplIné rozebrani a uchopeni jednotlivych prvku textu.
Analogicky bude postupovat i tato interpretace.
Tematické vychodisko Enneson predstavuje jako svého
druhu fiasko moderniho badani, které na jedné strané chrli
celé zaplavy literatury o procesu Cetni a rozuméni a jejich
vztahu k formé pisma, ale na druhé strané je vSechna tato
literatura jenom projevem bezradnosti, kdykoli je tfeba po-
dat prehledné vysvétleni onéch procesu. Vychodisko tedy
zni: kudy se v tomto mofi (,mer a boire“) dat.

Pocatek cesty vykladu se ovSem musi zabyvat nejprve tim,
odkud vyplout. Tu je vsazen citat: ,Vstupuji do more, spleti
predéll vod a kfiZovatek. (...) Pfirozena forma ¢teni neni
spojena s hlaskovanim nebo slabikovanim, ale s uchope-
nim celych slov, tj. slovni formy nebo konfigurace zakladaiji
celky percepce pri ¢teni.“!

Celek dominujici nad ¢astmi, tedy anonymni holistické
vychodisko, povazuje Enneson za védecky konsenzus

prvni poloviny minulého stoleti; ten dnes predstavuje svého
druhu intuitivni zavér, jehoz vypovédni hodnota spociva

v odhaleni ,slepoty slova“ jako jednotlivého znaku, ktery
samostatné nemuze zprostredkovat smysl. Tomu odpovidaji
i prislusné studie psychologické. Reakce typografl na takto
polozeny pozadavek logicky souvisi s Usilim o (alespori
optické) propojovani samostatnych jednotek.

Prisné statisticky zamérené vyzkumy vsak udajné nedavaji
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1. Tento vyrok mlzete najit
citovan na internetu, ale bez
udani autora. Patrné pochazi
od Jamese McKeena Cattella
(1860-1944) - soucCasnika
Johna Deweyho a Charlese
Saunders Pierce na University
of Pennsylvania. James McKeen
Cattell byl studentem Wilhelma
Wundta, otce experimentalni
psychologie.
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2. Bilym tvarem autor rozumi tu
¢ast prostoru kolem a uvnitf
litery, ktera zUstava nepotisténa
tiskarskou cerni.

3. Stuart Gluth, ,Roxane: A Study
in Visual Factor Affecting
Legibility”. Visible Language
Volume 33 Number 3: 1999.

- Cit. podle Ennesona.

4. ,Letter and Word Recognition®,

The Psychlogy of Reading.
Academic press, New York

/ London / Paris / Roeonto:
1983. - Cit. Podle Ennesona.

holistickému pfistupu zapravdu, navic nepotvrzuji, ze by
tvary nebo usporadani textu samy vytvarely jednotky pro
percepci pfi cetbé.

Enneson je presveédcen, ze definitivni vyvraceni holistické
teorie bylo zalozeno na nepatficné formalizaci statistickych
dat a zpUsobilo zruseni védeckého konsensu a modelu
kognitivity vliastné pomérné lacinym zjednodusenim.
Neprimérenost formalizace, k niz svadi snad uz samotna
predstava o tvaru (slova) - jako pfiklad slouzi predstava

o ,,obalkoveé strukture“ (envelope structure) slova -, méla
za nasledek jednoduché vyvraceni jedné z podob holis-
tického nahledu. Kazdého napadne, jak problematicka je

v ramci takto formalizovaného - zjednoduSeného - pfikladu
moznost zahlédnout vyznam celku slov. Neboli: ¢teni konti-
nualniho textu skute&né zavisi na vizualni informaci v roviné
pismen, ale priorita Casti pred celkem je spise ,prani - otec
myslenky“, v naem pfipadé dliikazu. Kdyz dokumentu-

je prilisnou strohost obvyklych formalizaci, odvolava se
Enneson na studie Kevina Larsona. Sam se pokousi ukazat
slabiny analytického modelu, aby tak zjemnil jeho nepatfic-
né dusledky. Mimodék dochazi ke kritériim jemnéjsim, nez
byla ta, jejichz u¢elem bylo prosazeni analytického modelu.
Integrita slova se u Ennesona ukazuje jako zakladni a me-
toda, jiz ma byt postizena, odkazuje k fenomenologickému
vychodisku. Enneson se pokousi postihnout ,jednoduché
celky percepce” jako ,,prostredkuijici Cinitele” procesu &te-
ni. Zajem o integritu slova jej vede k revizi diikazl a pred-
stav o ¢teni, a to az na zcela zakladni rovinu kontrastu tvaru
pisma, jeho barvy, s ,ml¢enim podkladu®.

Konvencni typograficka kritéria vychazejici z analytickych
predstav o Cteni a jejich paralely v psychologii pracuiji
obvykle s kontrastem ¢erného pisma na bilém podkladu

a nutné tim postihuji jen ¢ast problematiky souvisejici s ro-
zumeénim textu. Krom toho, s odvolanim na Gerrita Noord-
Zije, je tfreba znovu docenit podil bilého tvaru? pfi vnimani
textu. Role bilého tvaru se totiz neomezuje jen na evokovani
¢erného textu, ale jeho vlastni tvar - nejen tvar prostord me-
zi pismeny a slovy - ma vlastni hodnotu (tady se Enneson
odvolava na Stuarta Glutha).®

Bila a ¢erna barva v jakési souhfe (in concert) uvnitf a ko-
lem bodu fixace totiz jako by odpovidaly svou strukturou
usporadani vizualniho kontexu. Tato mySlenka nema jenom
svou typografickou &i praktickou relevanci, ale i zfejmou
spekulativni souvislost. Silné ji evokuje uz anticka predstava
o tom, ze stejnym poznavame stejné - ¢astecky ohné v oku
a svetle ap.

DalSi Ennesonova poznamka k nepfimérené formalizaci
empirickych dat zjiSténych analytickymi vyzkumy souvisi
rovnéz s pochopenim resp. docenénim interakce bilého
tvaru. Klicovym pojmem je tu ,lateralni interference”. Figu-
ralni subkomponenty ¢erného pisma svou architekturou
vzajemné opticky interferuji, ale zaroven t€zi z vlastnosti
bilého tvaru. Lateralni interference je vysledkem téchto
provazanych procesu, je vysledkem aktu vnimani.

Role lateralni interference se ukazuje ve dvou vlastné
protilehlych polohach. Sledujeme-li interferenci na slovech,
jejichz srozumitelnost je uz dana, jeji pritomnost posiluje
propojeni pismen ve slové a vlastné potvrzuje holistickou
perspektivu ¢teni -, word superiority effect”.

Slova, jejichz vyznam neni pevné fixovan, nebo takové ¢asti
slov, které pUsobi potize, se ve vztahu k lateralni interakci
stavaji matoucimi. Paradoxné tedy interference v obou
pripadech jen umocnuje vnitini tvar slov, aby podpofila
,Vvizudlni sdéleni slova jako formy*.

Enneson se zabyva moznostmi sofistikovangjSi formaliza-
ce. Vychazi z vlastniho porozuméni - fenomenologického
pristupu k experimentalnim datdm i formalizaci slova-tvaru.
Na jedné strané svou kritikou analytického pfistupu haji

vychodiska holistické teorie, na strané druhé sdili nékteré
pochybnosti analytik(. Svij model vykladu ¢teni pred-
stavuje pomoci dlirazu na lateralni interferenci a tudiz na
hledisko spojeni znakl ve slovech (connectionist).

Bohatsi formalizaci slova-tvaru sleduje u M. Martina Tay-
lora*, pficemz spise prejima vysledky jeho badani a vyja-
dfuje se ve prospéch podplrnych argumentt z anatomie

a optiky. Argumentace vychodisek vSak chybi a tak, vlastné
prekvapive, nasleduje po velmi Uzce zamérenych referen-
cich zkoumani hned velice Siroky a rezolutni zavér. Logika
tohoto spojeni se vpravdé velmi lisi od stavby védeckého
traktatu, pravé disproporce dil¢ich zavérd resp. premis

a zavérecné konkluze bije do o&i. Vnitfni logiku Enneso-
nova vykladu je tfeba objevovat ve zdanlivé marginalnich
propojenich ¢asti textu, abychom rozhoduijici vyrok unesli.
,Co to vSechno znamena?“ pta se Enneson na konci

textu. Jako z teorie o dostate¢ném dlivodu vypada i jeho
odpovéd, ktera by se dala volné parafrazovat asi takto: Pro
v8echna predlozena tvrzeni nachazime dobré dlvody v pro-
cesu percepce samé. Zavér pak zni: To, co délame, kdyz
vtiskujeme tvar pismendim, konstruujeme text, pracujeme

s kontrastem, se v posledku nedéje estetickou volbou, ale
zjednodusenim ziskanych navyk( vnimani.

Posledni Ennesonovo zhodnoceni viastnich i cizich explika-
ci zni jesté o tén hlubsi pochybnosti. Cely obraz, ktery s ve-
likou péci konstruujeme o ¢éteni, Citelnosti a srozumitelnosti
textu jako nepochybné jedné ze zasadnich a nejsamozrej-
méjSich forem bytostné lidské percepce, vlastné odpovida
tomu, co doprfedu ¢ekame, tedy skrze psychologické kon-
strukty se pokousSime vysvétlit, pro¢ se véci, jez myslime,
deéji, kdyz se déji. Pri takovém pocinani se nachazime v pro-
storu postihovaném hermeneutikou, v kruhu velmi podob-
ném tomu, ktery predstavuje lidska interpertace jakéhokoli
déje a jeho vykladu: interpretacemi procesu interpretovani,
myslenim aktu mySleni a percepce. V této pomérné bézne,
ackoli zfidka reflektované situaci nelze nabidnout uspokoji-
vé konecné reseni. Dlsledkem této krajni nejistoty o nasich
kompetencich ve véci sebepoznani, chcete-li ,védouciho
nevédéni“, je, ze ku pfikladu zavadime funktory jako jednot-
ky nesouci smysl, ackoli jim sami rozumime jen zprostred-
kovang, a vzdy znovu se projevuje automaticka potreba
zjednoduseni, tedy nasleduje nové zluzeni, v posledku

i zUzeni pohledu na prostfedky rozuméni. Enneson se spe-
cifickym zplsobem vyjadfuje ke zjednoduseni nékolikerym
pokusem o zjemnéni formalizace, ale prfedevsim hadankou
svého textu zamérné irituje védeckou systematiku i utilitarni
pristup femeslinikd typografie a stavi ¢teni a rozuméni do
pozice nesamozirejmého procesu, jehoz pochopeni se da
pfirovnat k hledani ¢tvrtého rozmeéru prostoru.

Neni nijak pravdépodobné, Ze by se Ennesondv text stal
popularnim vychodiskem pro praktickou typografii, divody
jsme zminili snad dostatecné, ale jeho spekulativni pfinos-
-prohloubeni reflexe samotného aktu (,mysliciho vidéni*)

- ¢teni a rozuméni zaroven - je narok, ktery stoji pred
vétSinou z nas. VytéZzek z pokusl o rozuméni Ennesonova
orakula patrné spociva uz v porozuméni jeho vychodisku,
blizkého holismu - text je vice nez soustava ¢ernych znaki
na mic¢icim bilém podkladu a éteni méa obrovskou hodnotu
jako mentalni akt, skrze néjz se dovidame mnohé o naSem
vlastnim zpUsobu orientace ve svété. Text bychom neméli
pouzit na pouhy akt lovu a sbéru informaci.

PETER ENNESON z kanadského Toronta je samouk a veteran grafického
designu, kterym se zabyva uz dvacet let. Ve studiich tykajicich se percepcnich
procest v aktu ¢teni uplatiuje svou znalost typografické historie, teorie

i praxe, stejné jako zajem o fyzické vedy a absolutorium filozofie na univerzité.
Nakladatelstvi Hyphen Press vyda na podzim Ennesontyv preklad knihy Gerrita
Noordzije ,De streek: theorie van het schrijft* (Tah: teorie psani).
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x Many graphic designers and typogra-
phers who design printed material have an
awareness of legibility issues. Such knowledge
and skills may have come from various sources:
practical design experience, design training,
reading literature, looking at other designers’
work. Web page designers may also have come
from this tradition, but many may instead have
a background in Information Technology or re-
lated disciplines. They therefore bring a different
set of knowledge and skills to their work.

This article will not make judgements about the
suitability of people from different backgrounds
for web design, but will instead reflect on how
received wisdom based on print legibility might
both inform and constrain screen design. No
attempt is made to cover all aspects of legibility
on screen. Instead | have selected three design
decisions (font, line length, paging or scrolling)
to illustrate what might influence these deci-
sions. Having some knowledge of legibility on
screen may not provide clear guidance, but
may encourage a more questioning approach,
based on a broader perspective.

This discussion chooses to ignore the techni-
cal issue of control over the appearance and
presentation of web pages. Whilst acknowledg-
ing that it is an important aspect of designing
for screen (the reader may see something very
different from what the designer intended),

solutions have been provided by, for example,
cascading style sheets.

This probably depends on how specific the
knowledge is. If you are talking about principles
like consistency, ease of navigation, good leg-
ibility, then these are so general that they are
likely to have universal application.
However, if you come down to specific legibility
issues, you need to consider how far these can
be generalised. There are too many differences
between material in print and on screen to
ignore the possible implications of these dif-
ferences on legibility. Starting with some of the
more obvious physical differences:

screens emit light and paper reflects light

the resolution of screens is still lower

than print

the angle of the reading material to the

reader varies

screens may suffer from reflection and flicker

screens are frequently wider than they are

tall (landscape)
Some other differences that may be important
are:

we tend to sit further away from screens

than paper

the way we advance through text or

manipulate material varies

some readers are still less familiar with

reading from screen than paper
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These are not all the differences, but should be
enough to consider screen design as discrete
from designing for print, although there may be
overlap in certain respects.

This is an easy place to start as the problem
has been solved: typeface families have been
designed specifically for on-screen display by
type designers. Screen resolution has been
taken into account in designing such fonts. For
example, the description of Verdana on the Mi-
crosoft Typography website explains that ‘The
generous width and spacing of Verdana’s char-
acters is key to the legibility of these fonts on
the screen’. Examples of other fonts intended
for use on screen are:

Trebuchet and Georgia

Tahoma which was designed for use at small

sizes in dialog boxes and menus in particular

Myriad Web which has been optimised for

use on screen
Although these fonts designed specifically for
fairly recent display technologies were in-
troduced around 1996, there are not many
published studies of their legibility. The results
when comparing different fonts (including those
designed for screen and those designed for
print) suggest that choice of font is unlikely to
affect how fast we read. Using a font specifically
designed for screen may not help us read faster,
but also does not slow us down.
This is a rather disappointing conclusion and
not very informative. However, this is probably
due to readers’ ability to cope with a variety of



fonts that appear (to designers) to be less than
optimal. An example is a study which com-
pared two fonts with serifs: Georgia (designed
for screen) and Times New Roman (designed
for print). Looking at the illustration, it should

be clear to most designers, and probably also
to non-designers, that Georgia appears larger
at the same point size, and hence is likely to

be more legible. However, no differences in
performance were found, although readers
expressed a preference for Georgia.

Putting the facts together, it would seem that
we are in a fortunate position when choosing

a font for use on screen. We do not need to fall
back on knowledge of the legibility of typefaces
designed for print, as specialists have created
solutions for the screen. If designers feel con-
strained by the relatively limited number of fonts
currently available for use on screen, they can
make informed choice among others that are
available. This choice should not be determined
by what is legible in print, but by examining how
characters are rendered on screen.

Moving from choosing a font to choosing a line
length might appear to be a big jump, so | have
to admit to a personal interest in line lengths on
screen. However, it is also a typographic vari-
able that raises interesting questions about the
role of knowledge acquired from designing for
print versus the results of empirical research.
The constraints governing line length on screen
differ from those for print. In print the initial
decision is page size and this will influence the

Thiz is Georgia:

Ansxarnpls i a study which ocmpared twe forts with serifs: Georgia
{designed for screen) and Times Mew Roman (designed for print].
Locoking at this illustration, it should be clear to most designers, and
probably alss to non-designers, that Georgia appears larger at the
same point size, and hencs is likely to be more legible. However, no
differences in performance were found, although readers exprezsad
a preference for Georgia.

This is Times New Roman

An example iz a study which compared two fonts with setifs: Gecrgia
(designed for screetr) and Times Hew Roman (designed for print). Looking
at this illustration, it should be clear to most designets, and probably also to
non-designers, that Georgia appears larger at the same point size, and hence
iz likely to be mote legible. However, no differenices in petformance were
found, although readers expressed a preference for Georgla.

Mnozi graficti designéfi a typografové, ktefi navrhuiji
tiskoviny, si uvédomuji vyznam citelnosti. Jejich zna-
losti a dovednosti vychazeji z nejrliznéjsich zdroja:
z praktické zkuSenosti, z Eetby odborné literatury,
ze sledovani prace ostatnich grafikl. Web designéri
mohou samoziejmé z téchto zdrojl Cerpat také, ale
mnozi z nich se rekrutuji z kruh( blizkych informac-
nim technologiim a z pfidruzenych obord, a vnaseji
pak do své prace zcela jiné informace a dovednosti.
Nekladu si za cil posuzovat zpUsobilost designérd

z rtznych odbornych skupin k tvorbé webovych
stranek, ale chci se vénovat tomu, jak poveédomi

o Citelnosti zaloZené na praci s tiskovinami mize
napomahat, ale i omezovat tvorbu designu uréeného
pro obrazovku. Nechci se ani pokouset postihnout
vSechny aspekty citelnosti na monitoru pocitace.
Namisto toho vybiram tfi graficka feseni (font, délku
fadku a déleni textu na stranky nebo rolovani), na
nichz Ize demonstrovat, co designéra pfi zvazovani
jejich pouziti miZe ovlivnit. Znalost problematiky
Citelnosti textu na obrazovce nam mozna neposkyt-
ne obecné platné rady, ale mdze nas povzbudit

k dal$imu studiu problému ze Sirsi perspektivy.

Nejvice ze vSeho asi zaleZi na tom, jak specifické na-
Se znalosti jsou. Principy jako je konzistence, snadna
orientace nebo dobré &itelnost jsou tak obecné, ze
maji univerzalni platnost. Kdyz se vSak dostaneme
ke konkrétnim tématdm citelnosti, musime vzdy zva-
Zit, jak dalece mohou byt zobecnény. Existuje totiz
prilis mnoho rozdill mezi textem vytisténym a textem
na monitoru na to, aby bylo mozné je ignorovat.
Zacnéme s nekolika ziejmymi fyzickymi rozdily:

obrazovka svétlo vyzafuje, zatimco papir jej odraZi;
rozliSeni monitoru je stale jesté niz8i nez tiskové;
Uhel plochy papiru a plochy monitoru vidi étenéfi
je odlisny;
plochu monitoru rusi odlesky a blikani;
monitory maji vétsi Sitku nez vysku;

Dalsi vyznamné rozdily jsou:
monitor je od Stenare pfi Cteni dal nez papir;
liSi se zplsob, jak textem listujeme a jak s médiem
manipulujeme;
néktefi ctenari stéle radéji Stou text vytistény nez
zobrazeny na monitoru.

MUZeme zadit s vybérem fontu, protoze tento pro-
blém byl jiz vyfesen: typografové uz navrhli celé rodi-
ny pisem specialné pro monitory poéitact. Pfi jejich
tvorbé brali v potaz rozli§eni monitoru - napriklad

v popisu fontu Verdana se na internetové strance
Microsoftu vénované typografii pise, ze ,velkorysa
Sitka tahl a prostrkani znakt pisma Verdana je kli-
¢em k jeho Citelnosti na monitoru“. Mezi dalsi fonty
vytvofené specialné pro monitor patfi Trebuchet,
Georgia, Tahoma (plvodné vytvorena pro pouZziti

v malych velikostech pro dialogova okna a menu)

a Myriad Web (verze Myriadu optimalizovana pro
pouziti na obrazovce).

Prestoze tyto fonty navrzené pro nové zobrazovaci
technologie byly predstaveny kolem roku 1996, ne-
byly dosud publikovany témér zadné studie o jejich
Sitelnosti. Viysledky srovnani riznych pisem (véetné
téch navrzenych konkrétné pro obrazovku a kon-
krétné pro tisk) dokazuji, ze vybér pisma neovliviuje
rychlost naseho &teni. Pouziti fontu navrzeného spe-
cificky pro obrazovku ndm nepomdze &ist rychleji,
ale ani ¢teni nezpomaluije.

Although these fonts designad specifically far fairly recent display technologies
were introduced around 1996, there are nat many published studies af their
legibility. The results when comparing different fonts {including those designed for
screen and thase designed for print) suggest that chaice af fontis unlikely ta affect
how fast we read. Using a font specifically designed for screen may nat help us

read faster, but also does not slaw us down.

Although these fonts designed specifically for fairly recent display technologies were
introduced around 19g6, there are not many published studies of their legibility. The
results when comparing different fonts (including those designed for sereen and
those designed for print) suggest that choice of font is unlikely to affect how fast we
read. Using a font specifically designed for sereen may not help us read faster, but

also does not slow us down.

Althaugh these fonts designed specifically for fairly recent display technologies were
introduced around 1994, there are not many published studies of their legibility. The
results when comparing different fonts {including thase designed for screen and
those designed for print) suggest that cheice of fant is unlikely to affect how fast we
read. Using a font specifically designed far screen may not help us read faster, but

alsa does not slow us down.

Although these fonts designed specifically for fairly recent display technologies were
introduced around 1996, there are not many published studies of their legibility. The
results when comparing different fonts {including those designed for screen and those
designed for print) suggest that choice of font is unlikely to affect how fast we read.
Using a font specifically designed for screen may not help us read faster, but also does

not slow us down.
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choice of type size and line length. With text on
screen, the main constraint is screen size (or
window size) but this probably gives us quite

a lot of freedom.

The discussion
that follows ignores the relationship between
type size, line length and interlinear spacing.
Designers do not make independent deci-
sions about these three variables. For example,
the choice of a particular type size will lead
to particular decisions on line length, and the
amount of space required between lines of
text. However, this is not the same situation as
the page size influencing decisions. Page size
imposes a physical constraint, i.e. lines are lim-
ited to a certain length in centimetres. However,
designers are using their judgement when se-
lecting the combination of type size, line length
and interlinear spacing. This judgement is likely
to be based, in part, on their knowledge of print
legibility research and how we read, which is
discussed briefly below.

The main reason for putting this relationship to
one side while discussing line length is that the
research has not yet addressed this complexity.
In this article, | am keen to keep a clear distinc-
tion between designers’ knowledge and skills
(acquired from various sources) and the results
of empirical research that relate to the specific
issue in question (i.e. line length on screen, not
in print).

A typical recommendation
is to keep line lengths relatively short on screen,
perhaps even shorter than in print. This seems
to be intuitively correct, as we think of reading
from screen as more difficult than reading print.
Evidence for greater difficulty when reading
from screen comes from a reliable finding that
we read more slowly from screen (but improve-
ments to displays may change this). However,
in this case, | believe we need to question this
intuition.

Hii'l'l Erar FI.IrI'I'I:l'!.'I,I'I. X

Research into line lengths in print has led to the
conclusion that line lengths should not exceed
about 70 characters per line. Another interpreta-
tion of some of the literature concludes that the
optimal line length is about 52 characters per
line (rather shorter than 70). The explanation
given for the legibility of a moderate line length
in print is that it is the outcome of a trade-off
between two opposing factors. If the lines are
too short, readers cannot make use of as much
information each time their eyes fixate (part of
the process of reading). We use our peripheral
vision in reading and a short line reduces our
ability to do this. If line lengths are too long, the
eye may have difficulty in finding the correct
line when it gets to the end of line and makes
a return sweep aiming for the next line down.
(Increasing the space between lines aims to
offset this difficulty).
There is no such clear recommendation for
line lengths on screen. What emerges from
empirical research is that long lines may not
cause the problems we would predict from
our knowledge of print legibility. Lines of about
100 characters can sometimes be read equally
as fast as medium length lines (about 55
characters). However, readers are consistent in
disliking long lines and their preference is for
line lengths that they typically find in printed
material.
Rather than debate the reasons for this prefer-
ence, a more interesting question is ‘What do
we do with this unexpected, rather tentative,
finding that long lines may be OK?’ Possible
responses are:

We ignore it because it doesn’t agree with ba-

sic principles of typographic design that have

been derived from a long tradition of research

and practice.

We use long lines on screen and see what

happens.

We consider the possible implications for

screen design, and try to come up with an

explanation for the difference.

[




In keeping with the sentiment underlying this ar-
ticle, the first response is rejected. The second
is interesting but rather risky, until the research
is more advanced. In general terms, the implica-
tions for screen design are clear. We may have
a typographic variable that needs to be treated
differently on screen (something that we have
accepted in relation to font design). However,
it does not seem sensible to propose that the
reading process (in terms of eye movements)
changes when we move to screen. This would
be one way of explaining the difference, but not
the most parsimonious solution. Why would we
complicate matters by having two systems for
reading, one of which had to evolve relatively
recently? A study of eye movements when read-
ing from screen has also found no evidence to
suggest that they differ from eye movements
when reading print.
The distance that we sit from screens may be
a contributory factor. As mentioned above, we
tend to sit further away from screens than paper
when reading. This may help us in finding the
next line, but is unlikely to be the main reason.
Two other reasons look more promising:
As we don't like long lines on screen,
we speed up our reading to minimise time
on the task. We may ignore problems in locat-
ing the next line and fail to read every line.
This may not show up in tests of compre-
hension or recall, if they are not sufficiently
sensitive.
Depending on what you hope your readers
will achieve when reading from screen, this
might not be a problem. For certain content,
it may be desirable to use a text layout that
encourages rapid or skim reading.
Scrolling through text on screen is quicker
with longer lines (and therefore fewer lines).
However, this explanation does not appear to
completely account for the time differences
that have been found. There is more on this
below.

To je zaver, ktery nas spise zklame a neni ani pfilis
informativni. V tomto pfipadé jde vSak o schopnost
Ctenare vyrovnat se s rlznorodosti pisem, ktera se
(designértim) zdaji méné vhodna. Prikladem mdze
byt studie srovnavajici dvé patkova pisma: Georgia
(navrzené pro monitor) a Times New Roman (navrze-
né pro tisk). Kdyz se grafik (a pravdépodobné i laik)
podiva na ukazku, bude mu jasné, ze Georgia ve
stejné bodové velikosti vypada vétsi, a proto je také
|épe Citelna. Nebyly sice zaznamenany zadné rozdily
ve vykonu ¢tenare, ale Ctenari sami davali pfednost
Georgii.

Kdyz shrneme fakta, zda se, Ze jsme ve vyhodné po-
zici, pokud si vybereme font pro pouziti na monitoru.
Nemusime se spoléhat na Citelnost tiskovych pisem,
protoze odbornici vytvorili specifické feseni pro
obrazovky. Pokud by se grafici citili omezovani po-
¢tem dostupnych fontl pouzitelnych pro monitory,
mohou samoziejmé s jistou davkou rozvahy vybirat

i z ostatnich dostupnych pisem. Tato jejich volba by
neméla byt ovliviiovana tim, co je Citelné po vytisténi,
ale hlavné tim, jak je konkrétni pismo vykresleno na
monitoru.

Skok od vybeéru fontu k vybéru délky fadku se néko-
mu mUze zdat pomeérné velky, a tak musim priznat,
ze délce fadku na monitoru pfikladam osobné velky
vyznam. Je to vSak také jista ,typograficka promén-
na"“, ktera nastoluje zajimavou otazku: Ma designér
spiSe upfednostnit znalosti ziskané pfi navrhovani
tiskovin, nebo brat ohled na vysledky empirickych
vyzkuma?

Délka fadku na monitoru se od délky rfadku tisko-
vého lisi. Pri tvorbé tiskovin je prvotni rozhodovani

o velikosti stranky a to také ovlivni volbu pisma a dél-
ku radku. Kdyz pracujeme s textem na monitoru, je
zakladnim omezenim velikost obrazovky (pfipadné
velikost okna), to nam vSak poskytuje dostatek
volného prostoru.

Nasledujici zamysleni
ignoruje vztah mezi velikosti pisma, délkou fadku
a mezerami mezi radky. Grafici vSak nerozhoduiji
o kazdé z téchto tfi proménnych nezavisle. Napfi-
klad vybér konkrétni velikosti pi sma povede ke
konkrétnimu vybéru délky radku a velikosti prokladu
mezi jednotlivymi fadky. VSechna tato rozhodnuti
jsou vSak ovlivnéna formatem stranky. Velikost
stranky je fyzickym omezenim, délka radku je tedy

omezena na urcitou délku v centimetrech. Designér
pouziva vlastni Usudek pfi volbé kombinace velikosti
pisma, délky fadku a prokladu. Tento Usudek je
Castecné zalozen na grafikove zkusenosti s Citelnosti
a na zpUsobu, jakym ¢teme, ¢emuz se budeme
struéné vénovat v nasledujicim textu.

Hlavnim ddvodem, pro¢ ponechavam stranou pfi
Uvahach nad délkou fadku vztah mezi velikosti
pisma, délkou rfadku a prokladem, je skute¢nost, ze
dosud nebyl proveden zadny komplexni vyzkum.

V tomto textu se snazim zachovat jasny rozdil mezi
znalostmi a zkusenostmi grafickych designért
(ziskanymi z rdznych zdrojd) a vysledky empirickych
vyzkum, tykajicimi se naSeho tématu (tedy délky
fadku na monitoru, nikoli fadku vytisténého).

Bézné se doporucuje udrzet délku
fadku na monitoru relativné kratkou, mozna jesté
kratSi nez pfi navrhu tiskoviny. Tato rada nam
intuitivné pfipada spravna, protoze se domniva-

z obrazovky pochazi z ovéfeného zjisténi, ze Cteni

z monitoru je pomalejsi (ackoli postupna vymeéna
monitor( za displeje mUze tento fakt casem zménit).
Domnivam se vsak, ze tuto domnénku je tfeba jesté
prozkoumat.

Vyzkum délky fadku vedl ke zjisténi, Ze tato délka by
neméla presahnout sedmdesat znakd. Jiné vyzkumy
zase tvrdi, Ze idedlni délka radku je padesat dva
znakl na radek. Zjisténé hodnoty se vysvétluji jako
kompromis mezi dvéma protikladnymi faktory: Po-
kud je fadek prili§ kratky, je proces &teni naruSovan
prilis Castym preskakovanim oci z fadku na radek

a vysledné vyuziti ¢tené informace je proto nizsi. Pri
Cteni pouzivame periferni vidéni a kratky fadek tuto
nasi schopnost nevyuziva. Pokud je naopak fadek
prilis dlouhy, o¢i mohou mit potize s nalezenim
spravného fadku, kdyz se dostanou na konec fadku
pfedchoziho. (Zvétseni prokladu mezi fadky tuto
obtiz vykompenzuije.)

Pro délku fadku na monitoru tak jasna doporuceni
neexistuje. Z vysledkd empirického Setreni vyplyva,
ze dlouhé radky na monitoru nemuseji zplsobovat
problémy. Radky o sto znacich se mohou nékdy Gist
stejné snadno jako fadky o polovinu kratsi. Ctenéfi
vSak maji ve vétsi oblibé kratsi fadky, na které jsou
zvykli z tisténych textd.

Zajimaveéjsi nez zkoumani téchto preferenci je
otazka, jak nalozime s timto neocekavanym a spise
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In discussing screen legibility, it seems vital to
consider one of the ways in which reading from
screen is distinguished from reading paper, and
that is how we move through the text. Screen
material requires different types of manipula-
tions, and one of these is selected for further
discussion here.

If we have a relatively large volume of text,
which extends beyond the bottom of the
screen, the decision is whether to enable scroll-
ing or to divide up the text into separate ‘pages’
or screens (‘scrolling’ and ‘paging’). This deci-
sion has no obvious parallel in designing for
print. Although there may be some choice as to
what is placed on each page, pagination tends
to be compulsory, unlike on screen.

Research indicates that, under some circum-
stances, paging results in faster reading than
scrolling, but this depends on the line length.
(Here it is impossible to ignore other variables).
However, when paging is the only means of
moving through a lengthy text, and the screen
is small, scrolling is considered a preferable
option. It appears that other variables, such as
screen size, line length, and number of columns
are important in determining the best solution.
This may therefore be a situation where design-
ers must rely on their own judgements, taking
all variables into account.

However, in considering the two forms of
display, the actions that are involved need to

be considered, not just what the text looks like.
Designers need to take into account the wider
context of reading and move a little into the field
of Human Computer Interaction (HCI). If paging
divides up the text into small chunks, one of the
consequences is that a large number of actions
will be required by the reader. Similarly, if line
lengths are short, the number of lines of text in-
creases, and so does the amount of scrolling re-
quired. This may not necessarily be a bad thing
if readers can read whilst they are scrolling the
text, and there is some evidence to support this.
Readers are more likely to read whilst scrolling if
they spend more time scrolling. So once again,
we should consider the different circumstances
of reading from screen, which may encourage
different types of reading (e.g. skimming).

Columns Although the use of columns relates
more closely to line length, it is introduced
here as the choice of paging or scrolling is
particularly relevant. A way of making efficient
use of space available on screen is to combine
shorter line lengths with a multi-column format.
Newspapers and magazines typically use such
formats and this magazine has PDFs available

to download.
A PDF is a special case as they are not usually
intended for reading from screen. However,
they are read from screen and columns that
extend beyond the bottom of the screen are
problematic as scrolling down, only to have to
return to the top of the next column, is not an
efficient way of reading.




Some research has compared two versions of
a single column of about 80 characters (paging
and scrolling) with three columns. The three
columns were only presented with paging, for
the reason described above. The single column
with paging was read faster than the others.

A curious aspect of this result is that it was

only true for readers between 18 to 24 years
old. Those 25 and older read all three versions
at the same speed. We should perhaps turn

to familiarity with the medium to try to explain
this. At the time, the single column represented
a fairly typical web page and might therefore
have been more familiar to younger readers,
helping them to read faster. However, familiar-
ity did not influence preference judgements as
the three columns were rated as easier to read
than the single column. So it may come back to
preference for what is familiar in print.

These findings tie in with those above which
suggest that longer lines on screen may be read
fairly efficiently. They also highlight the impor-
tance of recognising factors that relate specifi-
cally to designing for screen.

CONCLUDING REMARKS
Where do we look for guidance on design-
ing for screen? The ideal solution would be
a set of research findings presented as clearly
written and straightforward advice. Guidelines
are provided in web pages, articles, and books
but they are not usually supported by research.
They range from useful to misleading, the latter
often because they rely on print research or no
research at all.
An exceptional set of web pages are those
produced by the US National Cancer Institute
which lists research-based web design and
usability guidelines, providing a indication of the
evidence on which they are based. Unfortunate-
ly it has not kept up with more recent research
on screen design, but the principle of indicating
the reliability of research is an excellent one.
We haven't yet done enough research on
reading from screen to supply many answers.
Therefore all | can propose is an approach to
designing for screen. This is driven partly by
a reaction against those who assume that we
know it all from designing for print. | don’t think
we do. Those wishing to design legible texts on
screen should:
% look further than traditional sources of
guidance
% consider the particularities of the screen
% use their judgements to synthesise and
evaluate all the information
Otherwise | feel we are in danger of producing
texts on screen that are not as legible as they
could be. The form of layout may then become
a convention which is copied and it may be
hard to change. This has happened already
with the positioning of items on web pages, but
that’s another story. %

MARY DYSON is an experimental psychologist who
has worked in the Department of Typography & Graphic
Communication at the University of Reading, UK for many
years. Her main research area is reading from screen and
how typographic variables affect this process.

prozatimnim zjisténim, Ze i dlouhé Fadky jsou pouzi-

telné? Mozné odpovédi jsou:

* tento nazor ignorujeme, protoze odporuje zaklad-
nim principim typografie, zalozenym na dlouhé
tradici vyzkuma a praxe;

* pouzijeme dlouhé fadky a uvidime, co bude;

* zvazime mozné dlsledky pro web design a zkusi-
me najit vysvétleni tohoto rozdilu.

Abych zlstala vérna hlavni myslence tohoto ¢lanku,

musim prvni odpoveéd zcela odmitnout. Druha od-

poved sice zajimava, ale ponékud riskantni, dokud
nebude proveden hlubsi vyzkum. A v obecné roviné
jsou dusledky pro web design jasné — mame urcité
typografické proménné, s nimiz musime na obrazov-
ce zachazet jinak. Nezda se mi ale rozumné tvrdit,
ze se proces ¢teni (ve smyslu pohybl oci) zméni,
kdyZ se pfesuneme na monitor pocitace. To by

sice mohlo byt jednim z vysvétleni rozdild, ale pro¢

bychom problematiku jesté komplikovali vytvarenim

dvou systémU pro ¢teni, kdyz navic jeden z nich mu-
sel vzniknout relativné nedavno? Ani studie ocnich
pohybU pfi ¢teni z monitoru nepodala zadny dikaz

o tom, ze by se néjak lisily od pohybd oci pfi ¢teni

tisténého textu.

Vzdalenost, v jaké sedime od obrazovky, je také

dUlezitym faktorem: mame tendenci pfi ¢teni sedét

od monitoru dale nez napfiklad od knihy. To nam
napfiklad pomaha najit snaze nasledujici fadek, ale
neni to hlavni divod.

* Nemame radi dlouhé radky na monitoru, a tak se
snazime co nejvice zrychlit &teni, abychom to méli
co nejdfive za sebou. Mozna se také vyhybame
problému s hledanim nasledujiciho fadku tak, ze
obcas néjaky fadek preskocime. To se v testech
porozumeéni nebo v pamétovych testech nemusi
vlibec projevit, pokud tyto testy nejsou dostate¢né
citlivé. Nemusi to vadit, zalezi na tom, co si maji Cte-
nari ze Cteni elektronického textu odnést. V urcitém
kontextu maze byt Zadouci pouzit takovou Upravu,
ktera napomaha rychlému nebo letmému &teni.

x Rolovani textem na obrazovce je rychlejsi, pokud
jsou pouzity delsi fadky (a proto je jich méng).

VOLBA MEZI ROLOVANIM A DELENIM

NA STRANKY

Kdyz se zabyvame citelnosti textu na monitoru, mu-
sime se zminit o rozdilu mezi &tenim elektronického
a tisténého textu. Timto rozdilem je, jak se textem
propracovavame - elektronicky text vyzaduje jiné
zpUsoby manipulace. O jednom z téchto zplsobUl se
zde zminim.

Pokud mame pred sebou relativne velké mnozstvi
textu, ktery se tahne pod dolni liStu otevieného
okna, je dllezité zvazit, jestli umoznime rolovani,
nebo rozdelime text do jednotlivych stranek. Toto
rozhodovani nema u tisténé formy grafického navrhu
obdobu. Prestoze u tiskovin ma grafik ur¢itou volbu,
protoze zalezi na ném, co umisti na kterou stranku,
samotné rozdéleni na stranky je u tisténého textu

- na rozdil od textu na monitoru - nutnosti.

Vyzkum napovida, ze za urcitych okolnosti napo-
maha rozdéleni elektronického textu na stranky
rychlejSimu Ctenli, ale vysledek je ovlivnén rovnéz
délkou radku. (Zde nemdzeme ignorovat dalsi pro-
menné.) Kdyz je vSak posouvani jedinym prostred-
kem pohybu pfi ¢teni delsiho textu a monitor je maly,
je rolovani povazovano za vyhodnéjsi variantu. Zda
se, Ze dalsi proménné, jako velikost monitoru, délka
radku a pocet sloupcl jsou pfi vybéru nejlepsiho
feSeni stejné dulezité. Proto se grafik musi spoleh-
nout na vlastni nazor a vSechny promeénné zvazit.
Musi bréat v Uvahu vSechny Cinnosti, které na jeho
praci navazuji, a nejen to, jak vysledny text vypada.
Musi zvazit Sirsi kontext Cteni, zabyvat se také
oblasti interakce Clovéka a pocitace. Pokud je text
rozdélen na stranky, jednim z disledkd je, ze ¢tenar
bude nucen pfi ¢teni vykonat vétsi mnozstvi aktivit.
Pokud jsou radky prilis kratké, nardsté jejich pocet
a tim nutnost textem listovat. To nemusi byt nutné

na skodu, pokud je ¢tenaf schopen Cist, zatimco
roluje textem, a existuji diikazy, které tuto myslenku
podporuiji. Ctenafi budou pravdépodobné déle Sist,
pokud museji delsi dobu vénovat rolovani. Takze
opakuji, ze bychom méli zvazit rlizné okolnosti ¢teni
z monitoru, které podnécuiji odlisné zpUsoby ¢teni
(napf. letmé cteni).

Sloupky Ackoli se pouziti sloupk( vztahuje spise

k délce radku, zminuji jej az nyni, protoze je ob-
zvlasté dllezité pri rozhodovani, zda text délit na
stranky, nebo posouvat rolovanim. Efektivniho vyuziti
prostoru na monitoru dosahneme prostfednictvim
kombinace kratkych radkd s formatem rozdélenym
na vice sloupct. Pro noviny a ¢asopisy je pouziti této
grafické Upravy typické.

Zvlastnim pfipadem jsou soubory PDF, protoze se
vétsinou nepredpoklada jejich Cteni z obrazovky.
Presto je vSak nékdy z monitoru ¢teme (i Casopis
TYPO nabizi ke stazeni starsi Cisla v PDF) a sloupky
del$i, nez je velikost monitoru, nas pfi rolovani nuti
vracet se po docteni nahoru a pokra¢ovat s nasledu-
jicim sloupkem, coz neni efektivni.

Jeden z vyzkum( se zabyval srovnanim dvou verzi
textu - jednosloupcového o osmdesati znacich na
fadku a textu tfisloupcového. Text o jednom sloupci
déleny na stranky Cetli ¢tenafi rychleji. Zvlastnim as-
pektem tohoto vysledku bylo, Ze rychleji Cetli pouze
&tenali mezi 18-24 lety. Ctenafi starsi 25 let Getli tex-
ty stejné rychle. Abychom mohli tento rozdil vysvétlit,
musime se zabyvat vztahem ¢tenare k médiu. V mi-
nulosti byl jednosloupcovy text na webové strance
nejbeznejsi zalezitosti, mladi ¢tenafi si na nej zvykli
a napomahal jim k rychlejsim ¢teni. Tento zvyk vSak
neovlivnil preferencni Usudek vzhledem k tomu, ze
tfi sloupce byly mezi starSimi ¢tenafi oznaceny jako
|épe Citelné nez text v jednom sloupci. Mozna, Ze si
tfi sloupce znovu ziskaly oblibu, protoze jsou bézné
v tisténé podobé.

SHRNUTI
Kde tedy najit pouceni pfi navrhovani designu pro
obrazovku? Idealnim feSenim by byl soubor vysled-
kd vyzkumu, prezentovany formou jasné sepsanych
konkrétnich rad. Urcité smérnice nam poskytuji nej-
rliznéjsi webové stranky, ¢lanky a knihy, ty ale nejsou
vétsinou podlozeny vyzkumem. Variuji od uZite¢nych
az po zavadgjici - to druhé vétsinou z toho dlivodu,
Ze jsou zalozeny na vyzkumu tisténych textd, nebo
nejsou vyzkumem podlozeny vibec.
Vyjimku tvofi webové stranky vytvofené americkym
Institutem pro vyzkum rakoviny (U. S. National
Cancer Institute), kde najdeme seznam konkrétnich,
vyzkumy podloZenych rad pro web designéry.
Jesté jsme neprovedli dostatek vyzkumU tykajicich
se Cteni z obrazovky, abychom mohli odpovedét
na vSechny otazky. Proto mohu pouze navrhnout
zasady designu ur¢eného pro elektronicka meédia.
Tento navrh je CasteCné reakci na nazory téch, kdo
predpokladaji, Ze vSechny nasSe védomosti pochazeji
ze zku$enosti s designem tiskovin. Nemyslim si, ze
tomu tak je. Ti, kdo chté&ji navrhovat Citelny text pro
monitory pocitact, by méli:
* Cerpat pouceni i z jinych nez z tradi¢nich zdrojd;
* mit na paméti zviastnosti monitoru;
* pouzivat vlastni Usudek k syntetizovani a zhodno-
ceni vSech informaci.
Jinak se domnivam, Ze jsme v nebezpeci, ze bude-
me vytvaret texty, které budou méné Citelné, nez by
mohly byt. Zptsob grafické Upravy by se pak mohl
stat neustale kopirovanou konvenci, kterou bude
mozné jen tézko zménit - jak se uz stalo s umisto-
vanim polozek na internetovych strankach, ale to je
zase jiny pfib&h. ¥ [preklad Linda Kudrnovska]
MARY DYSON pracuje jako experimentalni psycholozka
v Oddéleni typografie a vizualni komunikace na univerzité
v britském Readingu. Primarné se vénuje vyzkumu &teni
z obrazovky a vlivu typografickych proménnych na tento
proces.






Je mozné se ztratit v islandskych lesich? Kudy
vede cesta do stfredu zemé? Jak se obejit bez tmy?
Co vari Certi? Je severni sténa Snafellsu kolma? Muze
kocour délat privodce v muzeu? Jak vypadaji sopky
v ptilnoénim slunci? A co je vlastné nad vodopadem?
Mésicni krajina lavovych poli, kam az oko dohlédne, sem
tam trochu lisejniku, a jako neuvéritelny projev vitality modre
kvetouci divoké lupiny.
Meteorologoveé, ornitologové a typografové vsak budou
nadseni — dést strida preharnku, prudké slunce stridaji tézké
mraky, mlhu stfida vitr. Viytrvalé skifehotani, piskani, pochech-
tavani a meceni bekasin, papuchalkd, alkounu, ustricnik
¢i obrich rackl navozuje dojem jednoho velkého ptaciho
spiknuti proti savelim. A taky ae, & a p! V napisech na smé-
rovkach uprostred nicoty, na rybarskych lodich slibujicich
zarucené setkani s velrybami, na zarostlych nahrobcich, na
varovnych dopravnich znackach...
Neobvyklé pfirodni podminky davaji vzniknout neobvyk-
lym népistim - Spinavé ledovce se plazi do udoli, gejziry
vybuchuiji tak pravidelng, az se zda neuveéritelné, Zze se mezi
divaky vzdycky najde aspon jeden prekvapeny (a zmachany),
kominy vyhaslych sopek a trhliny v zemi vzniklé tektonickou
Sinnosti ukladaji nepozornému chodci o Zivot témer na
kazdém kroku, po par dnech vas uz jen maloktery vodopad
zaujme tak, abyste se po nem byt jen ohlédli, a z luk se kouff,
jako by pod zemi Gerti varili vecefi. Informacni tabule proto
varuji pred vybuchy pary, upozoriiuji na nizké prelety rybakd
dlouhoocasych, zmatenych dlouhymi lety kolem zemékoule,
nebo na to, ze se mUze stat, ze na silnici v protisméru pojede
auto.
Ackoli na Islandu ukazuje silni¢ni znaceni cestu nekdy
i hodné necekanym smérem, hledat pod horou Snaefellsjo-
kull odbocku k Dife svateho Patrika by prece jen vyzadovalo
znacnou davku infantility. Pfi pohledu na sopku ozafenou
palno¢nim sluncem vsak neni tézké si predstavit, jak odvaz-
na vyprava soudruha Kamenika ze Souckovy Cesty slepych
ptakl klopyta do kréateru, aby kolem radioaktivnich ptakd
sestoupila po stopach Julesa Verna (a Arne Saknussema) do
stfedu zemé a obratné odstartovala Iétajici talif s poselstvim
mimozemskym civilizacim.
Start talife nejspis zménil dost zasadné réz okolni krajiny
- severni sténa, na ,dokumentarni* fotografii otisténé v roma-
nu tak kolma, az ¢loveku prebéhne mraz po zadech, je pres-
né tak pozvolng, jak by Clovék u sopky Cekal, krater uz taky
neni, co byval — vrchol sopky je pokryt ledovcem -, a kdo
by se snad chtél shora podivat na Tti slepené domecky
pod svahem Snaefellsu, musel by mit pomérné dobry zrak.
Domecky stoji zhruba sto padesét kilometrd vychodné na
snémovnich planich Pingvelliru.
Pan Soucek nejspis necekal, ze bude mozné jeho pribeh tak
brzy konfrontovat s realitou. Détské iluze sice berou zasvé,
ale realita lavovych poli je taky dobra.
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Is it possible to get lost in the forests of Iceland? Where does the journey to the centre of the earth
go? How to go without darkness? What do devils cook? Is the northern face of Snzefells vertical? Can
a cat be a guide in a museum? What do volcanoes look like in the midnight sun? What can you find
above a waterfall?

The moon landscape of lava fields for as far as the eye can see, lichens found here and there and blue-flower-
ing wild lupines as a display of the flower’s remarkable vitality.

However meteorologists, ornithologists and typographers would be delighted—rain alternates with showers,
intense sun with heavy clouds and fog with wind. The constant screeching, whistling, twittering and shrieking
of snipes, puffins, auks, oystercatchers and great seagulls gives the impression of one large bird conspiracy
against the mammals. And then there is also ae, 8 and p! in the inscriptions on the signs in the middle of this
emptiness, on the fishing boats promising an encounter with whales, on the overgrown gravestones and on
traffic warning signs...

The unusual natural conditions give rise to unusual inscriptions—dirty glaciers crawl down into the valleys,
geysers gush forth water so regularly that it seems incredible to always find at least one astonished (and
soaked) spectator among those who come to watch, the vents of extinct volcanoes and cracks in the ground
resulting from tectonic activity plot to kill any inattentive walker almost at every step, and after several days few
waterfalls will attract your attention so much to give them a second glance while smoke rises from the mead-
ows as though there are devils beneath the ground cooking dinner. Therefore the information signboards
warn against any steam explosions, against low flying arctic terns confused by their long flights around the
earth’s globe or that a car could be travelling along the road in the opposite direction.

Although road signs in Iceland sometimes indicate a most unexpected direction, looking for a turning be-
neath the mountain of Snaefellsjokull to the Hole of St. Patrick would, after all, require a considerable dose of
infantility. However when looking at a volcano lit up by the midnight sun it is not difficult to imagine how brave
the expedition of comrade Kamenik from Souc¢ek’s novel “Journey Of Blind Birds” was, so it could descend
around the radioactive birds along the steps of Jules Verne (and Arne Saknussem) into the centre of the earth
and deftly launch the flying saucer on a mission to an extraterrestrial civilisation.

The launch most probably considerably altered the character of the surrounding landscape—the northern
face of Sneefells, printed on a “documentary” photograph in the novel as being vertical, sending shivers down
your spine, is in fact so gentle as you would expect for a volcano, there is no longer any crater either—the
peak of the volcano is covered with a glacier - and who would want to look from above at the “Three small
houses joined together beneath the slope of Snaefells”, would have to have pretty good eyesight. These small
houses stand approximately one hundred and fifty kilometres east of the parliamentary plains of Pingvellir.

Mr Soucek probably did not expect that Czech readers could confront his story with reality so soon. Chil-
dren’s illusions may be short-lived, but the reality of a lava field is also good.

[pFeklad Elizabeth Kindlova]
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stranku pripravili Pavel Kocicka a Filip Blazek

3¢ ZBRAN K PRONAJMUTI je sbirkou inspirujicich praci péti desitek sougasnych
nejinovativnéjsich grafickych designért z celého svéta. Tato pozoruhodna kompilace
dokazuije, Ze projekty vytvorené na zakazku pro firemni klienty ¢i kulturni instituce mohou
byt stejné originalni a podnétné jako osobni volna tvorba. Bohaté ilustrované ukazky praci

jsou doprovazeny vykladem a komentéari samotnych autord, ktefi popisuii, jakym zptisobem
pristupovali k feseni Gkoll a s jakymi Uskalimi se museli vyrovnat, kdyz pracovali pro velké
korporace nebo naopak pro nizkorozpoctové charitativni projekty. [pz]
- This Gun Is for Hire (From Personal to Corporate Design Projects)

editofi: R. Klanten, S. Ehmann, S. Lovell, Th. Geiger

176 barevnych stran, 24 x 30 cm, ISBN: 3-89955-054-4
- knihu mlzete zakoupit v knihkupectvi Fraktaly v Praze (www.fraktaly.cz)
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% MUZE GRAFICKY DESIGN (2D
POMAHAT POTREBNTM?

Jednou z moznosti, jak ziskat
prostfedky na dobroc¢inné ucely, je tvorba
,humanitarnich” fontd. Projekt FontAid
vymyslel v roce 2000 Svéd Claes Kallarsson,
aby podporil uprchliky ze zemi zmitanych
valkou nebo pfirodni katastrofou. Font
vytvorilo spoleéné 26 typografl, stal 10 ame-
rickych dolart a vytézek byl zaslan na konto
UNICEF. V souc¢asné dobg je prodej pisma
ukoncen.

V roce 2001 navazal na projekt typograf
Stuart Sandler. Patronem FontAid Il byla
Society of Typographic Aficionados (SOTA)
a cilem bylo ziskat na konto Cerveného kiize
v USA prostfedky pro obéti teroristického
utoku na budovy Svétového obchodniho
centra z 11. zafi 2001. Tentokrat se nejednalo
0 abecedu, ale kazdy z témef stovky desig-
nérli z 20 zemi svéta (v&etné CR) prispél do
fontu September Eleven jednim otaznikem.
Prodejem bylo ziskano pies 5 300 dolard.
Zemeétreseni, které na konci prosince 2004
postihlo Asii, iniciovalo pokra¢ovani projektu:
pro FontAid Ill navrhl holandsky typograf
Max Kisman jako téma kolekci kvétinovych
ornamentd, ,fleurond“. Font se bude proda-
vat prostfednictvim serveru MyFonts.com

a zisk bude vénovan organizaci Direct Relief
International.

S dals§im napadem, jak pomoci potfebnym,
pfisel Jim Richardson z pismolijny Union-
fonts: spole¢né s dalSimi designéry dali
dohromady ¢asopis Building Letters. Penize
z jeho prodeje jdou vyluéné na charitativni
Ugely. Casopis stoji 25 britskych liber a ob-
sahuje i dva plakéaty a CD s kolekci fontl od
renomovanych typograft z celého svéta. Prv-
ni Gislo vydélalo 6000 liber — byly pouzity mj.
na stavbu sirot¢inct v Ugandé a Keni. Druhé
Sislo vénované Indii je stale jesté v prodeji.
Pripravuje se Cislo treti, jez ma podpotit obéti
prosincové viny tsunami. Mezi designéry,
ktefi Building Letters dosud podpoili, jsou
napt. Neville Brody, David Carson, Joshua
Davis, Max Kisman nebo Erik Spiekermann.
Predstavuiji i uréitou zarukou, ze za zhruba
1000 K¢ veetné postovného ziskate nejen za-
jimavy Casopis, ale i kolekci nékolika desitek
originélnich a kvalitnich fontd.
Sympatické je, ze se organizatori
FontAid Il spajili s Building Letters

a v soucasné dobé organizuji pomoc
postizenym spolecné. [fb]

- www.typesociety.org/fontaid.html
- www.buildingletters.org

PABEL)D

3¢ SOCIALNI KLASIFIKACE PISEM ,Fenomén“ socialnich siti zasahl i typografii. Ne, neméame
na mysli ani blogy, ani diskusni server Typophile, které jiz nejsou pouhou kuriozitou, ale ¢asto
poskytuiji zajimavé informace, chcete-li drby, jez se pro oficialni média pfili§ nehodi.

Tentokrat jde o téma, které typografové oteviraji snad na kazdé konferenci a které zatim nikdo
uspokojivé nevyresil. Ano, mluvime o pismové klasifikaci, zpsobu tridéni pisem do (srozumitel-
nych) skupin. Systém univerzalni klasifikace pisem Type-Expertise — Type-Expertise Universal
Font Classification System (UFCS), jak zni oficialni nazev - je novym pfispévkem na toto téma
a stoji za nim Denis Ravizza a Chris Dickman.

Pokus roztfidit vSechna zndma pisma provazi typografy jiz dlouho. Z dnesniho pohledu jsou
vSak véechny dosavadni klasifikace zastaralé, at uz jde o Classification Thibaudeaux (1921),
klasifikaci Solperovu, ATypl nebo FontFontu. Kazda z nich totiz ignorovala nové prichazejici
pisma nebo (logicky) nepocitala s teprve vznikajicimi specialnimi pismy. Drivejsi klasifikace
FontFontu sice vytvarela kategorie pro nova pisma (pomerné hrubé), ale vSechna ,historicka“
naopak zahrnula pod jednu kolonku.

Koho vlastné zajim4, zda je konkrétni pismo prechodovou antikvou s trojuhelnikovymi serify?
Vy prece chcete pouzit moderni némecké bezpatkové pismo s dynamickym vzhledem a kieh-
kou stavbou od nezavislé pismolijny. U¢it se kvdli tomu celou klasifikaci nebo prochazet rizné
stranky na internetu a hledat presné to, co potrebujete, je asove narocné a nemusi to vzdy
vést k cili.

UFCS je kompilat vSech predstavitelnych moznosti. Systém obsahuje tfi ¢asti. Prvni jsou hruba
data o pismu - jméno, vyrobce, plivod a zafazeni v existujicich klasifikacich. Pokud jste v tomto
oboru zbéhli, neprijdete o nic dllezitého.

Druha ¢éast obsahuje definici pisma od expertd. V zasadé jde o adjektiva, ktera pismu priradi
tym Type-Expertise. Databéze je prlibézné aktualizovana a Udaje jsou automaticky zasilany
klientm sluzby. Zajimavosti je regionalni provazanost adjektiv. Ur¢ité pismo mlze byt pro
americky trh elegantni, ale pro némecky naopak formaini.

Treti Cast tvori uzivatelska databaze klicovych slov, ktera zasilaji bézni klienti sluzby. Spolu s Kli-
Sovym slovem jsou odesilany také jiné informace - typ dokumentu, jazyk, geografické umisténi.
Zasilané Udaje jsou pred umisténim do oficialni ¢asti kontrolovany ¢leny Type-Expertise, aby
nedoslo k néjakym nepresnostem.

Tim UFCS obsahuje prvek, ktery je spousté uzivatell proti srsti: zasilani uzivatelskych Gdaju do
centralni databaze. Mnozi to vnimaji bezmala jako Spionazni ¢innost. A to presto, Ze jde o rela-
tivné nevinné Udaje pouzivané vyhradné k vyzkumnym Gcellm. Pro takto paranoidni uzivatele
je tu dobréa zprava, Ze jde zasilani vypnout a nechat si pouze posilat nové Udaje ze serveru.
Pokud se naopak zasilani Udajt zic¢astnite, mGzete pomoci vytvorit zajimavé statistiky pouzivani
jednotlivych pisem a jejich oblibenosti.

Cely systém je prave v patentovém fizeni a probihaji jednani s moznymi klienty systému (tedy
s vyrobci programt). UFCS je univerzalni a snadno rozsifitelny. Vyrobclm programt a pisem
poskytuje relativni svobodu, protoze hlavni ¢ast spociva v datech, o ktera se staraji experti

v nezavislé firmé. Skute¢nou vyhodou je ale pro uZivatele z fad designérQ a grafikd. Ti snad
konec¢né nebudou muset premyslet, jak spravé formulovat své myslenky, kdyz potrebuji jenom
,néjaké pismo".

Uzivatelé mohou doufat, ze i vyrobci budou mit takovy systém za skutecné potiebny a ze
pfistoupi na ,hru* nezavislé firmy... [pk)

- www.type-expertise.com/
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3¢ NOVA VERZE PISMOVEHO EDITORU

Firma High Logic uvadi na trh jiz patou verzi
programu na Upravu pisem Font Creator.
Novinky nejsou prevratné, radi se spiSe do
rodiny drobnych, ale uzite¢nych vylepseni.
Font Creator za¢inal jako levné, sharewa-
rové feSeni pro jednoduchou editaci pisem
TrueType. Zatimco firma Apple poskytla
svym uzivatelim editacni nastroj zdarma,
pro Windows zadny podobny neexistoval.
Program se postupné vypracoval az na
poloprofesionalni feseni, které sice ma své
mouchy, ale da se poméme dobre pouzivat,
navic ma nékteré funkce, které jiné editory
postradaji.

Mezi novinky uvadéné verze pati lepsi prace
s kfivkami, zejména binarni operace - sjed-
noceni, vylouéeni, priinik — a nastroj nGz.
Kromeé toho pribyla prace s kompozitnimi
kiivkami, tedy napf. snadné pridavani dia-
kritickych znamének. Nova verze programu
sice nedokaze editovat beziérovy kiivky, tedy
pisma CFF, ale jiz je dokaze oteviit a editovat
jejich technické parametry.

Z dal$ich drobnosti mdzeme zminit napfiklad
lepsi mfizku, validaci kiivek nebo panel
srovnani.

Font Creator 5 stoji v jednodussi verzi Home
65 dolard, ve verzi Professional 99 dolar(.
Zakladni verze neobsahuje nékteré funkce:
napr. ndiz, kerning nebo validaci. [pk]

- http://www.high-logic.com/

3¢ MILIONTE PISMO Doslo k tomu 25. ledna:
na serveru MyFonts.com byla prolomena
hranice milionu nakoupenych pisem.
Stastnym kupujicim se stal Karl Turkel z firmy
Treehouse Animation z New Yorku. Zajimavé
mUze byt, Ze nekupoval pismo pro regulérni
zakazku. ,Font Draft Beer, ktery jsem zrovna
kupoval, byl pro naseho prezidenta, Royce
Grahama, vasnivého modelare. Zrovna po-
treboval vytvorit grafiku pro Midwest AT-6.
Karl ziskal poukéazku na 2944 dolard, které
mUze na serveru MyFonts utratit. Vzhledem

k rozsahu nabidky pisem to jisté nebude
problém. ,,K MyFonts mé pfivedl nas hlavni
grafik, Antoine Veliz. Server je pro nas boha-
tym zdrojem, at jiz Sirokym vybérem, nebo
prehlednym uzivatelskym rozhranim.“
MyFonts jako samostatna divize pismolijny
Bitstream existuje od roku 1999. Neustéle
pracuje na zlepsovani obsahu, at jiz pridava-
nim novych pismolijen, nebo dalsich sluzeb
(zminit mizeme napfiklad identifikaci pisem
podle kliGovych znakd WhatTheFont).

Je milion pisem hodné, nebo méalo? Pokud
vezmeme, ze na MyFonts se prodavaji hlavné
pisma nezavislych pismolijen, je to pomérné
dost. Navic ochota uzivatelli povazovat
pismo za autorské dilo a komeréni produkt
je obecné hodné nizka. V tomto kontextu
neni oslava miliontého pisma rozhodné
prehnand, navic by mohla pUsobit jako dalsi
povzbuzeni. [pk]
-www.myfonts.com/info/millionth-font/

Tato publikace je vytiSténa na papiru Black Label Mat 250 g/m? (obalka) a 150 g/m? (vnitini listy).
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Just fonts.

Day and night, for business or pleasure,
this is your one-stop source of fonts.

Ve dne v noci, pro praci i zabavu,
je tu pro vas jeden zdroj pisem.

More than 7.700 fonts for Mac and Windows operating systems tel. +49 6172 484 424 fax +49 6172 484 429
in West and Central European encodings. www.fontexplorer.com
Vice nez 7.700 pisem pro operaéni systémy MacOS a Windows tel. +420 284 811 400 fax +420 284 811 409

v zapadnim a steedoevropském kddovani. www.fontexplorer.cz
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