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The First Alphabetical Treatises in the Renaissance 

Millard Meiss 

Treatises on the design of the alphabet were an innovation of the early Renaissance 
and reOcct that period's concept ion of a world ordered by numrrical proportion 
and geometric shape. The interrelationship or the various mrn and thrir theorirs 
is discussed and illustrated. Although Felice Feliciano inaugura1ed 1hesc alphabeti­
cal tre-at ises, Andrea Mantegna is shown to have had an important place (if not 
key role) in the rcvi,·al of the roman lcttrr. 

A new form of didact ic and theoretical writing appeared in the early 
Renaissance : treatises on the design of the alphabet, which is to say, 
of course, the roman alphabet. The first of these texts known to us 
was written by none other than Felice Feliciano, a friend of the 
painter Andrea Mantcgna who recorded the chief C\Tnts in a fa mons 
archaeological trip they made together to the Lago di Garda. 
Feliciano's treatise on the a lphabet was followed by similar "trattati 
delle lettere antiche," o ne by Damiano l\foillc, printed at Parma 
ca. l480, another by Luca Pacioli, printed in Venice in 1509, and s till 
another by Sigismondo de' Fanti, printed in Venice in 1514. 1 This 
species ofl iterature was then adopted north of the Alps, appearing 
first as a section ofDi.ircr's Underwrysung der Atessung, pri ntcd in 1525. 

Treatises of t his sort seem to be entirely novel; they were, at least, 
written without awareness of precedents in antiquity. They bear 
witness to t he seriousness of the concern ofQuattrocento artisL~ and 
humanists with t he creation of a new script, based on Roman ex­
ample. They also testify to the desire of these innovators to describe, 
record, and communicate thcirintcllcctual and artistic conquests, 
contributing thereby to the advancement of contemporary culture, 
of whose progress they held such an unshakable com·iction. The 
treatises reflect also the desire of these men to get at fundamental 
laws, even those u nderlying the shapes oflctters. Jn fact the primary 
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motive ofFcliciano, i\ loille, and Pacioli was to demonstrate the 
principles of proportionality in the lettera anticaforrnata, as the formal 
script in the new style was called. Sigismondo de' Fanti says at the 
beginning of his discussion ofthc m ajuscules (Book IV) that he 
wishes to impart the principles of t he lettn "cum doctrina crccta," 
and this doctriua is based on the premise, ultimately Grcco-Romau 
itself, that "naturt" has ordered the thing-s of this earthly microcosm 
according lO their tn t1· and proper proportions." Feliciano intro­
duces his discussion of the first kttcr of the a lp!tabn as lullows (Fig. 
7) : 

"According to ancient practice the letter is shaped from the circle 
and the square, the sum of whose forms rises to 52, fi·om which is 
drawn the perlect number, which is 10. i\nd thus the width (ofthe 
stroke) of your letter shou ld l>c one-tenth of its height. In this way 
the letter has as much of the ci rcle as of the square . ... "~ 

T h us in the very first account of the "exquisite litere latine ant i­
quarie," as F rancesco Colonna descrilws them in the l{vjJ/Ieroto­
machia, the premises conform to the mathemat ical mystique of the 
early Renaissance. It was not only the world and man and architec­
ture and music that possessed bL·auty as the cortscquence of an 
inherent numerical proport ionality, but the le tters of the alphabet 
as well! I n the passage q uoted abo\·e, Felic iano probably had Vitru­
vius in mind. It was probably fi·om Vitruvius that he derived the idea 
of the perfection of the number 10, which the Roman writer in turn 
admits havinK taken Ji·om the "anciC"nts," particularly Plato and the 
Pythagorcans.:J These older writers, Vitnl\·ius says, considered 10 
perfect because of its relation to members of the body-fingers and 
toes- and also bccaust· it is cq ual to th<> sum of the monade.r ( 10 ~~ 1 + 
2 + 3+4). The human body, \ ' itrmius adds, manifests a canon of 
p roportion that is based on the ratio 1 - 10. T he figu re may be 
div ided longitudiually into 10 units, each of which is equal to the 
face frum the chin to the top of the f(Jrelwad. 

lt was, moreover, not only the idea of the perlcction of 10 that 
Feliciano took from \'itr uvius. Jn his tn:atisc he proceeded to apply 
to capital ktters the pcrkct furms of the square and the circle that, 
when appl ied by Vi truvi us to man, had stirred the imaginat ion or 
Ghiberti, Leonardo, and the entire Renaissance. In short, to the 
\ ' it r uvian homo ad quadratuml'l rul cirmlum Feliciano and h is successors 
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Figun· I .. \ lant<:gna. /.ri/1'1 in~ un ge.1.1u. ,\Itarpicc•·, Verona. S. Z cuo. 

Figun· :1. :\lantcgrra. l ·l!">li 7, Inscription on tablet, Padu:t. Er<:ntitani, .\far(vr­
dum ofSI. C:ltri.>lof>ha (detail). 
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add the lillna ad qwulralum et ad rirrulum. The letters of the alphabet, 
like the hnman body, manikst a ~cumetric as well as a numerical 

C<lllOII. 

Fcl1ciano·s ick:ts and procedures were adopted and given a more 

pl1ilosuphical c:-.planationby Luca Pacioli, who wrote a half century 
later. In tltl· /Jivina prujJoJ/ioue, w which his liLtlc treatise on letters is 
appt-lltkd, ltc says that "tlw ancients, after h;wing considered the 

right arrangement of" the lntlnau body, proportioned all their work, 
particularly tiLe templ,·s, in accordance with il. For iu the human 

body they found the two main figures without which it is impossible 
to achieve anything, n;llltcly the perfect circle .. . and the square." 
P.tcioli adds a metaphysical in terpretation or these figures and or the 

shape of tile bod):'' ... !'rum the human body d erive ;til mcasur<'s 

and their denominations and in it is to be found all and C\Try ratio 
and proportion by\\ hich Cud reveals the innermost SC'Crets of 
naturc."·1 These st:crl'ts arc l'Vidcntly inhrrent also in the pnfcct 
upi t;tl letl'er 1 Fi.l(. :!•1;. 

Tltc n1an ''Ito, a~ Etr as we now know, inaugu rated the Renais­
sance traditiou of:tlpltahdical tn'<Hiscs, Felic<' Feliciano, was an 
:tlmost e:>.;tn cuntL'lll por;lry or A ndll'<l .\I an tcgna. 5 Famous as ()Ill' or 

the first col k ctors ofaltcicnt inscriptions, and nicknamed "l'attli­
quario, '' Jt,. \\ :tS :tlso SOlll\'tlting of' a poet, a printn, and towards the 
end ol'lti-. lik, .111 alcltcrnist. fie transcribed a biography of' his 

Q_uattrucnno prl·d<"cessor in epigraphy, Ciriaco d'.\ncona. :\mong 
paintt•t·s h<" knew l\larco Zoppo and Gim·anni lkllini as well as l\fan­

tq~ tla, and o11 otH' occasion he addrl'sscd to the lattn a sonnet 
pk.tding lill· .~~sistanLT iu his poverty. \\'c know that in Hl)t! he joined 
till· excmsiun to th(' Lago eli (;arda ; in 147·1 5 h<' was iu V<'nice and 

Fnrar:t; in ll7b Itt· printed a Pctrareh, De 1tiri1 illwlriln1.1, a t Pojano; 
;we\ lw divd :truund 1-PIO. In l'~u3 ltl'lkclicatnl a collection of'in­

'niptions to i\lantegua, "amicus incomparahilis," sp('aking warmly 
oftltcircommon p:lsSiottlill· ancient cullnrc, and praising tlw paittt­
t·t \ k,trning and a~cltacological ,·xpniencc.u The most important of 

his epigraphicaltnanuscripts, preset \Tel in the Vatican Library, 
contain, also 1lt<· treatise on the alphabet (Figs. 7 12).7 
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Figure 8. F. Feliciano,£, R ome, Biblioteca Vaticana, la t. 6852, f. 3. 
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Figure 12. F. Feliciano, Q_, Rome, Bibliotc:ca Vaticana, lar. 6852, f. 9v. 
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L ike the ca pital A discussed abo\T, all or Feliciano's k ucrs exhibit 
his conception o r the pc r!Cct Vitnl\·ian rat io, I - I 0. :\fin giving an 
accou nt ofD, Fel iciano adds : "Nota non tc clomcn ticar br l llt lc lc 
littl'lT grosse Ia part\· xa." Althoug h Fe liciano's COIICl'rll wi t h pro­
por ti on and geomet ry is essentially tlwordic d, it is occasio1tal ly 
bound up with practical and didact ic purposes. Or th e R l~t· s:tvs : 
" La piu d ifllci l parte di fiU l'S ta li ttcra (c) Ia coda pcrchc non ,.i si 
trova alchun trac to di compasso pnkcto .. . l' E1ssi Ia cocl<t ... p1-r 

pratich a piu chc pn rasone .... ··~ R , not rcducibk to p rnpn ge­
ometry, is a sort ofscconcl -cbss letter. 

C lose stud y of' Felic iano's man uscript prm-rs that he not o nl y 
advocated gromctrie const ruc t ion of the maj uscuk hut applied his 
principles, in tlte case of' many kttns at leas t. Fa int traces of' circles, 
Sfiuares, a nd diagonals, as well as the centra l prick of' the f()ot ofth t' 
compass, m ay br seen on rnany fo lios. These geometric forms were 
drawn in t he brownish ink used afterwards to outli ne the kttcrs, and 
they were erased aftrr t hr sh apes of' the letters had been dctnmined. 
Geometry had, howevn, o nly a proximatr meaning. Feliciano, lo r 
instance, preferred a narrow Hand he produced it, en·n though it 
docs not come ncar ro filling th e Sfiua rc with whic h Ill' beg;ut. 

The capita ls in Feliciano's alphabet are prismatic, a nd in t his 
respect they rc~emblc t he much more bea utiful capitals in the in itials 
or a manuscrip t ot' Strabo, De Situ Orb is, whi ch can be d ated 14·59 
(Figs. 3-6) . These splendid letters approximate so closely t h\' capitals 
in contemporary inscriptions by Andrea lamegna ( Figs. I, 2) t ha t 
they seem to mr to h<t,·c bern design!"d by hi m and pai nted in his 
workshop.9 If this is true, how an' we to unders tand the relationsh ip 
between Fel iciano a nd iVIantegna ? Was the prism atic lc tt\'r int ro­
duced ea r lier, in examples unknown to us, and then greatl y relined 
by l\Iantcgna ? The known l ~tc ts of' its his to ry sn·m to dispron· this. 
Could Feliciano, professio nal a ntiquary, han· been its creator? T hL· 
probkm is somrw hat complicated by th r E1ct t hat Pr~1 ti lli has 
recently shown that the Vatican manuscript, contrary to gt·nna l 
belirt; is not datrd , though some bets do poi n t to ca. 146:1, the year 
whe n it is common ly l>clicvcclto hm-e bc\'n fini shed . 10 \\'('arc t here­
lore t hrown back on internal n ·ide ncc, and li.>rtun a tcly this sn·tns 
clear a nd decisi,·c. 

Feliciano, lirst o f' al l, was not an a rti st nor l'\Tn a lirst-ratc call ig-
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raphrr. A Latin miscellany prescrwd in the ;\1 useo Currer at 
Venice p rovides abundant proof of that. Dated 1460, it contains the 
statement "scripw c miniato per mano di me felice fl:liciano da 
\ 'erona .... " J 1 \Vc can he certain then- or, in tellectuals being what 
they an·, reasonably certain- that the initials in this manuscript 
were painted by Feliciano himself (Fig. 13). They arc altogt>ther 
com·entional.l ~The letters themselves are not only withou t special 
distinction but an: strikingly similar to those in the Vatican manu­
script, so that we can assume that th<' IaUer also a rc S])('Cimcns of 
Feliciano's limited craft. They arc scarcdy comparable to those in 
the Strabo . The transversal in Feliciano's H, f(>r instance, is painfully 
thin, especia ll y for a statuesque lc.:tter. The letters generally lack the 
entasis and other ref inements of the Strabo letters, and while they are 
constructed in light and dark, these value changes arc unpredictable 
and umystcmatic. In the Strabo the I ight stri kt·s the initials consis­
tently from the upper left. Feliciano's R is lighted !l·om the right, 
whik the H (Fig. 9) is lighted from within and the A (Fig. 7) fl·om 
both sicks. Surtly Feliciano was applying-, wi th limi ted comprehen­
sion, a principle initiated by the friend a ud colleague to whom he 
dedicated his treatise. 

Given the friendship of Feliciano and l\ Iantcgna, as well as their 
known collab01·ation in the study of antiquity, we might suppose that 
the proportions oftheir letters would be the same. Such, however, is 
no t the case. The Strabo capitals wrre perl1aps laid out o n a square 
and a circle (Figs. Hi, 17), but their ra tios do not con form to the 
prescriptiOIIS or Fe! iciano. When the latter te lls us, in the passage 
quoted allOW, tlwt the "width" of the letter A is -(<J of its height, he 
undoubtedly rdl-rs to the ratio of width to I wight in the right sha nk 
(Fig. 7) . The corresponding rat io in tile Strabo is about I to 12 (Fig. 
16). J r Wl" turn to other letters, H ror example, we discover similar 
difkrcnn·s. Feliciano again st ipulates a ratio of I to 10 for both the 
uprights (Fig-. 9 ), whereas 1\l an tegna, with equal consistency, again 
employt·d I to 12 kll· the more important right shank, while red ucing 
the kit fi>r the sake of a more acti,·c pattern- to about l to 16 (Fig. 
17) . Feliciano prescribes lorE an upper transversal that passes the 
axis of the square by a half of a ll"nth, while the lowt'r transversal 
passes it I>) one-tenth. In the Strabo tht> \'ariation in the lengths (as 
well as the t!Jicknesses) of the thret" transn·rsals is gn·ater. The lower 
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Figure H. D. Moille, A, fi·01 n A/j;/wbetum, Parma, ca. 1-480. Figure 16. Diagram of Mantegna, A, Albi, M S ·f , [ 183v. 

Figure 15. D. Moille, 1-1, from AljJiwbetum, Parma, ca. H80. Figure 17. Diagram of Mant~.:gna, H , A1bi, MS +, f. 273. 
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transversal is actually shorter than the upper, hut it has a larger 
ser if: The ratio of width to height in the upright is agai n about I to 12. 

In his choice or a ratio or I to 12 ).I an tcgna, li ke Fdiciano, may 
have intended to conform to a ncient authori ty, particularly \ ' itru­
vius. Actua lly this writer, in the same passage on proportion to which 
we have n:fi:rrcd abU\T, says th a t while ma ny of the ' 'ancien ts" hdd 
10 to b t> the pcrkct number, o thers prckrrccl6. Twcl\'l· was an 
essen t ia l part of the numerical pa ttnnthat is inherent in 6, and it 
was called diplasios. 

l\lcasu rcmcnt or initials like those in the Stmho, whosv par ts are 
merely a fi·action ora centimeter wide, is or course o nly approximate, 
and our belierthatl\•lantegna !tad in mind the ratio J __, 12 therefore 
receives welcome su pport from the theory of D amiano l\ loillc . This 
stationer, miniaturist, and calligrapher of Parma produced in that 
city a round 14·80 the fi rst printed treatise on the design or the litter a 
autiqua (Figs. 14, 15). 13 The little book, pri n ted on only Ont' side or 
the sheet and unbound- probably because it was in tended only for 
c raftsmen- combines a short description of each lcllerwith a diagra m 
that shows it inscribed with in a circle a nd a sq uare. The author 
prescribes for the ratio of the width of an upright to its heigh t the 
same ra tio that we supposed to be inherent in the Strabo. "The I ," 
Moille says, "should be of a width tha t is the twelfth part of the 
height of the square, like all the other letters." ln describing the A, 
JVIoille says that the righ t shank is 1 '2 of its height, and tht·n stipulates 
for the other shanks some of the ra tios that, according to the ancients, 
contribute to the pcrlcction of6 (-i- ~ 3, a nd J = 2) . The width ofthe 
lcll. sha nk is -Land the transversal is :L of tht> right shank. S uch 
varia tions, lacking in Fe liciano's A ( Fig. 7), may be found in the 
Strabo (Fig . 16) . H ere, however, the relation or the transwrsal to the 
left shank is reversed, the tra nsvnsal in the Strabo being larger than 
the left sh ank in the ratio orca. 3 to 2 .1 -1 

The comparative massiveness of the transversal of the.\ , together 
with its low position a nd the wide spread of the shanks, increases the 
weight and the monumental cfTcct of the le tter. T hese qualities 
characterize all the letters in the Strabo. The H, fo r instance, whose 
un iq uely varied verticals we haH· al ready mentioned, is equally 
un iq ue for its overall width (Fig. 17) . I t approaches closely a square, 
more closely at any rate than IvJoi lle's H , which leaves an unfi lled 
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Figun· !H. IJ. \.1oillt-, lo, !rom AlfJ!wbelwn, Parma, ca.l~80. 

space at the right ( l'ig. 15). I n i\ I oi lie's const ructions, as well as in 
those: orPacioli and other latn writcrs, the letters fi-equcntly bil to 
fi.ll tht· square or pn~jcct a littl<-l>cyoud it. The ideal shape is on ly 
approximakd. Ceo!lldry prO\· ides guidance without exerting strict 
control. 

Tlw rdatiuns of Fdiciano and \foillc with the Stmbo, and with 
OI H' anothn, are n·idcn lly qui te co mplrx . Only Feliciano adopts the 
ktt('r in n·lid: hut i\foilk\ proportions arc closn ro \lantegna's. 
Luca l'acioli 's COili Jt'ctions with his predecessors are no less com plex 
1 Fig~. 20, ~ 1 ·, , L> It lw~ !wen argued that he knew both Feliciano and 
.\ lodk, cwn though lw didn't I(J! Iow eithn w ry closely. i\ncl when 
one con~Ickrs suc!t aspects of 1 he kttn ~ as the serifs, it is a pparcn t 
tii:Ll tiiou~J , i\loillc, like tlit' Rumans themsch-cs, om its Lop se rif~ on 
.'\ I, Pacioli .ts \\ell as Feliciano ('In ploys LlH' Irl. 1u i\t the same t im<: 
PaL·iu!i's le tters, sh aped in 1509 in tilt' period ofthc High Rcnais­
sann·, aH· ~quarn and bulkier than those of his predecessors. This 
cha11g<· is rdkctl'd in his basic Jlroponion ol'lhc width of'lhc st rok(' 
tu Ih height , which is no longer I ~" 1 ~, but 1 ~ 9. T he ratio of the 
,mailer ~truk(' to the lan(.LT -the tr;ms\Trsal of II , for instance, lo 
tii<· tipri~l,h Fig.~ I ), nt the tr:JIIS\Trsa l of A to the r igh l shank (Fig. 

2:2 

.. 

.·----.-- --- -1---=- ··r- --1- .. -- r----; - - , : , ·1- - . 
!'l.· · . I ~ . l _ __.i _ __l..._ ___ =___j__.-L...-.-- 1 

~~· ' . ; . y-----·- - -- . -~ ' 
t _,.. ----.-- '· 
)" • _j ,,, 

Fig u re 19. Italian !aiL' X\' C('lllury, 11 from an alphabc1, Chicago, 1'\ewbctT) 
Libra ry. 

23 



Figure 20. L. Pacioli, A, frolll Divina Proporlione, Venice, 1509. 
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20)- is moreover orten I = ~> - In a ll of th is ( 1- :) - 9) we recognize not 
on ly a predilection fo r a certain sha pe but liJr a cntain abst ract pro­

portion, na mely the Platonic, as setlorth in the 'lim.tlfll.L 

Pacio li is th e last of the major earl y Italian theorists oftht· design 
of the alphabet. Sigismondo de' Fan ti's book, publis lwd in Venice 
five years a ftn Pacioli's, is notab le chiefly as a f'ull- flcclged man ual, 
g iving p recise and d etailed inst ruct ions for the construction of the 
letters, which arc illustrated by complex di agrams (fig. 2:2 ) . 17 1 t is a 
sign of the times that Fanti should discuss fi rst no t Roman capitals 
but G o thic m inuscules. As we have observed clscwhne, ts alh:r the 
first wave o r en thusiasm for t he /itlrm rmtiqua Gothic le t tcrs ret u r n<"'d 

to favor, especially for re-lig ious texts. 
Bu t an accoun t, however br ief, of' the fi rst hal f century of the 

t heory of t he d esign of' the a lphabet canno t end w ith P acioli , and 
much less wi t h Fanti . For a highly signi ftcant contribution was made 
a t th is ti me, first a p parently by the o r igi nator -whOt'\'t'l' he was of 
the ideas contained in a manuscript that belonged in the early six­
teenth century to the Ntirnberg physician and scholar, l lartmann 
Schcdcl. This manuscript , of' which onl y the briefest notices have been 
published, 1~ proposes th ree possible ratios fo r the le t tns : I = 12, 
1 = 10, I = 9, though 1 =- I 0 is f~wored. A similar concept of'a lte m a­
t ivcs emngcs in t he thought o f' Albrecht Dtirer, perhaps inspired by 
th is a nonymous text. Oi:1ret- in any e vent had been twice to Venice, 
and he was no doubt familiar wi th a t least those alphabet ical treatises 
tha t had been p ubl ished, two o f' which had appeared in that city 
i tsel f.J ust as in h is specu lation a bout t he human figure D i.i rer had 
come to recognizt• mo re than one hcautif'u l [onn and one canon or 
proport ion, ~o so i n h is accou nt o f' roman ca pi tals in t he Unr!ei'W~)'SUIIg 

der iV!eJJuug he p resen ted more t han one perfect example of' each 
letter. H e ofiered fo r each let ter the ratio I = 9 as well as I ~ 10, and 
two or more shapes, recommend ing to the reader the usc of' the o ne 
"wdichc dir am basten gefcl t." T hus D Urer and his a nonymous 
fore run ne r undermi ned the centra l concept of' the earlier t heorists­
t ha t of' a sing le perf'ect form . Without abandon ing geomet ry and 
numerical law they opened the door to mul tiformi ty and to individual 

taste. 
But the idea ora perf'cc t letter, possessing a fixed proport ion, con­

t inued to hau nt the six teenth a nd seventeent h centuri<"'s. l ndeed in 
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Figure 22. S. de' Fant i, 1::, from Theurita et Pratlica de modo scribendi, Venice, 1514. 

Figure 23. /\.DU rer, A, from Umferwey•ung der Messung, Ni.im berg, 1525. 
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F igure 2-1. Geoli·oy Tory, 1, from ClwmfiFieury, Paris, 1529 . 

Figure 25. N . J augeon, Land M, Drawing, Paris, llibliothequc Nationale. 



France, where Italian criticism and theory were rigorously systema­
tized, the mathematical determination orletters was raised to an 
astonishing It: vel of precision. In 1692 the Academie des Sciences, com­
posing a set of mock Is of cap ita ls fur the engraver of the lmjJrimerie 
Ro)taLe, laid them out o n a fidd subdi vided into 2304 squares (Fig. 
25) . The story is not complete ltowever without adding that the en­
graver, confi·ottted with these laboriously contri ved geometric 
patterns, absolutely refused to adhere to them, insisting that the eye 
was the sovereign creator and judge of form. 2 1 Mantcgna and his 
contempo raries would probably not deny this, but they would not, 
at the same time, sense an inherent conflict. Even while invoking 
geometry as a guid e to form th <.:y assumed its limits, a nd they knew 
in tui ti ,·ely how w make somethi ng living and personal of it. 

This a rticle is adapt<-d I rom chaptet I \ " in J\,( illard Meiss, Andrea Nlantegna as 
11/wninator, an f.)isode in Renai.s.wnce Art, Humanism, and DljJiomacy. New York: Col­
umbia University Press. 

I. There is a lso a manuscript on letter design now in the Ne wbe rry Library, Chica­
go, formerly in the Ricket ts Collection (Fig. 19) . Measurements and brief instruc­
tions are written on or around the lett ers (Cf. F. W. Goudy, " The Roman Alpha­
bet," in ArJ TyfJografJhica. II , 1926, pp. 202- 5, with an unfounded ascrip tion to 
L eona rdo- see be low, note 15). r have been unable to find reproductions of another 
alphabet in the Baycr ische Staatsbibliothek, Munich, Clm ..J.51. Sec below, note 19. 

2. "Suole lusanza antiqua caua re Ia !i tt era di tondo c quadro, Ia summa dele qual 
forme ascende a l numero Lll , del q ua l si caua il numer-o perfecto che c.:. X . c cossi 
uol esserla tua littcra grossa Ia X•. pa rte d elaltcza c.:t per q ucsto modo hauerc tan to 
del tondo qua nto del quadro ... " 

3. Vitruvius, Book 11 J, chapter I. 

+. Diuina fJYOfJOrtioue, ed. C. Wintc.;rberg, V ienna, IHB9, pp. 129, 13 1. The two 
passa ges a rc quoted a bove in tltc English translation given by R . W iukower, 
A rchitertural Prindples in the Age of !-Iuman ism, London, 19-l-9, p. l ..J.. 

5. He was born in I +31. The published accounts or the life and works of' Feliciano 
evidently abound in erro r. A recent s tudy by L. Pratilli, " Felice Felic iano a lia luce 
dei suoi codici," in Atti del R eale l stituto Veneto di Scienze, Leuere, ed Arti, XCIX, 
1939- 40, pp. 33-105, ma kc.:s real p rogress, but much remains to be done. See also 
C. '1'iraboschi, Storia delta l..el/eratura Ita Iiana , ed. J\1ila n, 182+, V I, I, p. ::10+, a nd 
S. Maffei, Verona l lfustrata , Milan , IB25, ll l , p. 191 fl. 

6. Ms. 269, Biblioteca Capitolare, Verona . T he dedica tory preface is printed in 
Pratilli, op. cit. , p. 49 . 
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7. M s. lat. 6B52. The text on the alphabet was printed by R. :->chiit~c, " Fclicis 
Felicia ni Vcroncnsis Opusculum ineditum," in l~;hemeriJ· E/JigrajJiuca: Ro_m:, IB72,, 

. 255 ff. See a lso j. Poppdreutn, "Zu Felice Fdicia nos romts~hcn Sc~nftlormen, 
E1 R eJJertoriumflir KtmstwiJ·senschaji, XXVll , 190-1 , pp. 57- 60 (wtth the tncorr?c:, . 
s tatemen t that the.; Vatican ma nuscrip t was finished in I-lUI ), and R .lkrtten, Ch 
S tudi ltaliani sull'Alfabeto ncl Rinascimcnto," in Gutenber.l!,-]ahrbuclt, l~J29, P· 
269fT. The lellers E, M , S have.; not hitherto been n.:produced. . 

W. R. Koehler has kindly inlonned ntt: ora sort or Carolingian prdu~c to thts 
Quattroccnto concern with the measurement of roman script, d escrib,·d m a letter 
dated 836 of Lupus of Fcrrihcs to Eginhard. " Practcr('a sct•tptor rcgtus BertC'andus 
dicitur antiquarun• Iittcraruru, dun1laxat (i.e. videlicel) cantnl quae 111axu~1ac , 

sun t et unciales a quibusdam vocari existitnantur, habere.; mcnsuram dcscnpta m. 
(Cf. 'Leltres de Seruat Lo11p , Abbi de Ferrieres, eel. Desdevis<'s, Paris. IBBB, pp. 60- 61 .) 

B. Drawings of a ll these kttt"rS were published by Schone, ufJ. cit. Pratilli, O/J. cit. , 

reproduc('S photographs or sevnal. . , . 
9 The relationship of the.; Strabo capi ta ls to J\la ntegna, and Mantcgna s role tn the 
r~vival or tlw Roman imperial majuscule- a major one, in the write r's opinion­
arc discussed in Meiss, op. cit., pp. 52- 67, a nd idem, " Toward a More Compre­
hensive R enaissance Paleography," Art Bulletin, XLII , 1960, pp. 97- 112. 

10. The date.; l ·Hl l on r. 17, taken by some swdents to be determining, is actually, 
according to Pratilli (op. cit., p. 58) an addition . 
II. Musco Corrcr, ms. 3 H. V I, 35 1, 1'. 5 . Cl'. Pra tilli, of;. cit. , p. 96. 

12. A similar kind orinl cr lace a pp<:'ars in tiH: fri ezes or t!w r,:trarch printed by 

Felic iano (cf. Pratilli , o/J. cit. , llg. 7). 
13. C f. thc· facsimile published by S. Morison, A New(y D iscovered Trea_tise 011 Classic 
Letter Desig11 , Paris, 1927. Da miano was born shor~ ly aft er H 39 and dll·cl r.r~bably 
in 1500. C r. also Ie,ori delle B ibliotec!te d' l talw, £11ulw e Romagna, Milan, 193_ , P· 

5-1·2 and figs. 305- 6. 
H. The relationship is peculia r to th(· S trabn, and difTcrcnt iato.:s i t from all the 

treatises, including Pacioli's. 
15. The opinion. shared by Morison (of;. cit., p. 20), .tha t Pacioli wrote.his account 
of the alphabet in l-I·B3, has been refu ted by R. lkrtten, o/J. ctl. 13t: rltcn shows that 
this treat ise was written expressly l()r the volume oft he D iui11ll Prof:ortione PL~~It_shc~ 
in 1509. Jk rti<"ri argu t>s also that there 1s no substance tn thco ld v tcw that I ,Jctolt s 
Ie tt<'rs were dra wn by Leonardo, and h e.; su~f:t'Sts instea d (w11 h Itt lie e v1dcncc) 
Piero della Franccsca. l.ler tieri a lso point s out that there is no cvidL·nn' lor t~> c· 
attribution to Lt"tJ11a rdo (c.;wn u ltitnat <·ly) or the alphabt"t 110\V 111 the r\c.;wberry 
L ibrary, Ch icago (Fig . 19). On this see above, note I. 

16. On this point see !\ !orison, foe. cit . 

17. Tlteorh·a et Practica de modo scribendi, Ven ice, 15 H. 

lB. Meiss, op. cit., p. 6·~. 

19 . See C. Dchio, " Zur Geschichte dcr Buchstabcnrdorm in dn Renaissance ," ~n 
Ref;ertorium fii r h-tmstwiJJfJISdw)i, IV, l!l!ll , pp. 269- 79, a nd E. C_rous, Diirer wu! dte 
Scltrift, Be rlin, 1933, p. I I . The text lor one.; letter has bcc·n publtshed (by De!11o) , 
but none or the letters thcmsdves. lkhio proposed that the text was coptcd !rom a 
lost late lil'teenth-eentury treatise, probably by L eonardo, and also was th~ source 
oft he ideas of l'ac ioli, J)iircr , :~nd Feliciano, whose ars ltllerana he- dated al ter H!ll. 
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l r is 10 be hoped tha t this manuscript, apparently important, will soon be studied 
aclequat<:ly. Crous, whose book becan~t· a vailabk to me only after my own was in 
galleys, givcs a short accou11t of the alphabetical I n·at ises. His s tatements of fact are 
sometinws incorrect, as, l(>r· irrsrann·, abou t J'vloi lle's prd(:rred ratio . He is the only 
wnter \.vho COIIIHH'lltS Olllhc prisntatic lctlc.:·r, wonder ing wiH:.:ther tht: innunH'rable: 
examples in prin ted books oi'the 'rrinerics dnive i'rom Felicia no. 

20. See E. Panolsky, Allnedtl Oiirn, l'rinc<·ton, l!l-13, 1, p. 266 1-r. See alsop. 25B lor 
a discus.sio11 of Dtircr's :dphabcr. 

2.1. SeeS. \ forisu11, of'· <it., p. :n. See also.\. Christ ian, Debuts de I' lmprimetie en 
hmtcr. Pans. 1905. p . B:l aud plat" opjJosilc p. '1.75 .. \!ready in 15:l~ Gcoli·oy Tory 
u11hz('d a more elaborate syst t·m of coordinates than his Italian predecessors, 
a.'nnng ~t a morepn:cise marhnllat ical dt·termination oft he lcuer-s (fig-. ~-1 ) . CC 
Chamj;l·lnll)', Pans. 15:l!l (<'<1. G . Colwn, Paris, 19:31). 

Computer Recognition ofHand-printed Text 

John H . Munson 

This paper describes the p rocedures and results of a project aimed at th<' computer 
recognition of relatively unconstrained hand-printed texts. Scanning, feat me­
extraction, and character classificat ion technique~ arc described. Novel approaches 
investigated include a feature-ex tracting preprocessor consisting entirely orlocal 
edge detec tors, the use of m ult iple-valued confid,·nce indicators both bef(m· and 
after classification, the combining of independent prcprocessor-classilier ~ys1<·ms 
in parallel to achieve improved character-recognition accuracy, and rhc use of 
application-oriented context analysis. Two large files of hand-pr inted clara are 
described, and results concerning their legibility arc given . .i\n extensive bibl iog­
raphy in hand-printed charact<"r recognition i~ included. 

Introduction and Background 

Among the many subject a reas in the field of pattern recognttiOn, 
the recognition of machine-printed and hand-printed a lphanu­
meric characters has perhaps been the classic example to wh ich 
people have referred in exemplifying the fiel d. Interest in charac­
ter recognition has long run high; an extensive literature in 
hand-printed ch aracter recognition alone dates back to at least 
J955.l- 3U 

I n recent years the recognition of machine printing has become a 
commercia l real ity. Following the introduction of the highly con­
trolled E l 3B magnetic font by the banking industry, SC\Tral ach·am:cs 
in optical character recognition (OCR) capability have been 
brought to the market-place. The trend of these advances is toward 
the acceptance of broader and less controlled classes of in put: ti·orn 
single, stylized ((mts to mu lti-font capability; from high-quality copy 
to ord inary inked- ribbon impressions, and even to mul ti-part carbons 
of surprisingly poor quality. Still, in contrast to hand prin ting, the 
approaches to OCR have been able to rdy on the lack of' gross 
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