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Writing the History of Computer-Generated Persian Script

Computers and Challenges of
Writing in Persian:

Explorations at the Intersection of
Culture and Technology

Thel Pariddn scrrpt had poeckarsSi d aerne o5 Tl e a5 friE Pl g [Soes u welie o
i i i i e D Tl it vl O Wyt e 15 sorcd o 1 i o L i i e
el il prroBdenss el The Elrod Cion o digrial corspu e e L 19508 aSded 1o e
ehiriagifi Ehdl bt e Thed il Mt lias dxeriialimd U L] gh-tsokaBon Gol-mdls b ol and

o gy v ik 0 il Griaien ThanEeliy be bord denagirs and B epirrioen of P ¢ Sfiyniiin
relsial i The Minthlls E.i.n'. SRS e sk 1L 0 | e D Pairiban sl e Cirsguil
i S Tt b, Cmi e o e UifarsDie of i Pk WP e Haiws bt 20 Lty drad aeiifeds

el iy itessrh Al persha i man y Caka o Thel Sdsid | L ot so e o thie Testuray ol
e Pl afr dcrpl Bl Mt i 4 pooi slaich Do mplemaniaion on modem lechnologsm
s rirewen DFwe el re sl prowr el Sry, e e of thie sduliorg peopoked St se® fiiw
serssration OF girling an & ey thinScid. Befom dedeing w5 thie e ical oh el kg s el
rhatiis, htvmisad, | dksouis Tha e iemal turad Sgeilfanie of Lhe Sbepley Batvasim Ceffirs
et Peondan CulursTar udg e borgd el moddin Tt oy, 4l ored el aaictialad v
prslilarris. Intete iy, T taims Bediii s thal b B glsk shil sithiticaily plisring
Parilan printiiestshsplbngie ST ot ahes o v Challregn s duliamalie Dl iadeey . |
b wAth e Ereid ..-....“ of cufesl Wabs of The S b deiin Tl 818 fied NS wisilk

Lol oo 5 lawiod 13 5 59 707 pigumolTLy oty 1B )55

"ol 51 39 40
||.:LJL~...1J1}L..|1.H..J;5-.‘1 1#-fMUquM¢£.—J1J

ﬁlhl.}uliﬂu‘rjjlﬁm.lhﬂj 'I..:n..'._'.'_..c-g. I.a’..f._.g'-i.::-:.:-;. L o a..J..';:hEI 2 alli. '...-l
hﬁ.au_r:.:-n‘_j.mﬂ.‘]"gluh_m —:.dﬁ.ﬂn-n]‘jk.i...ll" 1&&.&-#&'&-5 |

"l G S g Tealt e b s 93 3 ol 5] s allia S 5] 5 508 Sipea

et L NS
dolip Adsjen gla gl ales AWl o alai ¥ _,_"_,._...Tiff_'a pealad 15 8 i b8 el sl 4
plos Eué.ﬁ._n_?’;_'-ﬂ_-\._-.!_r-_r-\_l-g_l_-.'.l-*‘:’_ FEE S U KR o W a_l._'nd_..-_..'-u__||‘_,l_-dn._a|_*;_.._.hh_1__| )l
A pla fSal, gle feay oo sas it e 100 b lsas aali I P e L

&g Solitia Wt s .l-".. 3 s gdismamw ., R caisad bs ...Lu:-..":_,,_‘ :.Lull,‘_'-a.-a..L..a__.._!
N TSt S LA ORI | e \..J_'I- EE IS, (O PR AT P PG L ) i Rt gt
B i al gl o alianles ppe )l g 3 Soage Slas 250 LG
gmtily g codgesse | fow g Sleo el sleghe ludiga g Rt S TN S I LT D
P o L PSP PP BRETES- TR - BOPIR E R S S SRR LR A B L L P
B T L P

;hu!fjlzqf_,*btm?.kj;;h}.;ﬂi;mgsﬁfﬁa

Behreoz Pathami, “Compuoters end Challenges of Writing in Persian,” Jran Namag, Vol-
ume 4, Number 2 {Summer 2019).3-32
pele o 2% Aiecal i) Behrooz Parhemi <parhamifiece iiesh.edu> |_1."'*|""'J'L e
S etr mglee g bl b o Lo A alBiads S A (YAYY ol ||d.._7-_|¢l.":_...||;‘~._,.;._n'|5
_,..;....-lf B o s golaae A5, 3 SBal g g T A geole |_'I-J.'--\5_.-\_u|_-,|._,;.u.;..‘=-
g peadipe iy i DO, a1 | PO JPREN ML Jl.l..n.lll_,...n cpareil Aiume 4 nde ol agls izl
._rlji' L_.' i Luulﬂl_'p_,f_.i_ﬂd_"du rlase g e FaaaalS copmdl g o 5hslacSo
.,_II'!J -1_-.|U¢.- Ay lsps Sels aliiails o VIAFEASYE el sa s oo allGa Wer ol i
sete Jeate silon il g gialafs e e s Sedf paalen gl 8 fas s
s o8 L f',"h-“"-'-_%',r-‘-rr“t' s pamed ooV e 2 ol ah Bl il

X
'J@"“ ToAUTIA Sl ¥ 8 et F o ol 50!

b




[041]

AGTORTIC RECOGATTION OF PAINTED FAST

BUAR00T PRERANT  and 00D TARML
Tenean Eniversity of i
P

-3 ‘ Lo
Tes
Prin

uﬂ-ﬂ'-wp””“ l




On-Line Access to My Pertinent Publications

Three-digit numbers in square brackets refer to entries in B. Parhami’s Publications list:

http://www.ece.ucsb.edu/~parhami/publications.htm

[111] B. Parhami, "On Lower Bounds for the Dimensions of Dot-Matrix Characters to Represent Farsi
and Arabic Scripts,” Proc. 1st Annual CSI Computer Conf., Tehran, Iran, December 1995, pp. 125-130.

[043] B. Parhami, "Standard Farsi Information Interchange Code and Keyboard Layout: A Unified
Proposal,” J. Institution of Electrical and Telecommunications Engineers, Vol. 30, pp. 179-183, 1984.

[041] B. Parhami and M. Taraghi, "Automatic Recognition of Printed Farsi Texts," Pattern Recognition,
Vol. 14, Nos. 1-6, pp. 395-403, 1981.

[038] B. Parhami, "Language-Dependent Considerations for Computer Applications in Farsi and Arabic
Speaking Countries," System Approach for Development (Proc. IFAC Conf.), 1981, pp. 507-513.

[037] B. Parhami and M. Taraghi, "Automatic Recognition of Printed Farsi Texts" (summary), Proc. Conf.
Pattern Recognition, Oxford, England, January 1980.

[033] B. Parhami, "On the Use of Farsi and Arabic Languages in Computer-Based Information Systems,"
Proc. Symp. Linguistic Implications of Computer-Based Information Systems, November 1978.

[032] B. Parhami, "Optically Weighted Dot-Matrix Farsi and Arabic Numerals," Information Technology
78 (Proc. 3rd Jerusalem Conf.), August 1978, pp. 207-210.

[023] B. Parhami and F. Mavaddat, "Computers and the Farsi Language: A Survey of Problem Areas,"
Information Processing 77 (Proc. IFIP World Congress), 1977, pp. 673-676.

[. . .] Parhami, B., “Impact of Farsi Language on Computing in Iran,” Mideast Computer, Vol. 1, pp. 6-7,
September 1978. [Not part of my academic publications; link to be supplied here]
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Computers and the Persian Language:
Technology Transplantation (not Transfer)

Culture and Language Issues

" S~

Adapting Adapting computers to
computers to the Persian language
the Iranian / \ \
culture
Talking About Talking to Handling Persian
Computers Computers Language
(Terminology) (Programming) Information
Inputting Storing 455"19 Outputting
Information Information Information Information
(Keyboard, (Codes, (Translation, (Printers,
Voice, Form, Compression, Content anal., Displays,
OCR, etc.) Meta-, etc.) Sorting, etc.) Voice, etc.)
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Let’s Start at the Very Beginning:
A Very Good Place to Start

Nastaliq script was used
by scribes and
calligraphic artists

A dLp S oo
i K :' ’ ' scribe
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§-%y 4 '
r‘/.“ cjt.ul_/)—/“ tf:)f/cjf f Art by
Farokh
U’ P Mahjoubi

Nov.2017 [JOS B Fifty Years of Poor Penmanship ~ Slide 10
S




Rules for Beautiful Writing:
Nasta’lig and Naskh Scripts

& 08 ."l"r;fq‘_ Fdd 7
£ ¢ o . 5 o ® o S A U l J I
« '\ +J ¢« +
| | Final shap

¢ Initial shape U+0627 U+0644
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The Printing Press and Movable Font
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Image Transfer to Paper and Bi

jgopeume |
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Publishing in Persian: A Global View

Publishing in Persian language

in Iran, Afghanistan, Tajikistan, Uzbekistan, Europe
and United States

Farid Moradi, Laetitia Nanquette,
Masoud Hosseinipour, Ali Amiri, Dilshad
Rakhimov, B. Biniaz

http://www.alliance-editeurs.org/IMG/pdf/publishing in persian language-2.pdf
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Movable Persian Fonts Developed
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Early Challenges with Print Typefaces:

Decomposition and Added Uniformity

Naskh script was more suitable
for adaptation to printing press,
which came to Iran in the 1600s

L 2
J@" ™
? 142+3+4

Fifty Years of Poor Penmanship

rabany  edgrm s b) sl b o =39
sy 31 S0 el (ledez b g Gstwdo (gl
b iwg Gllle b as il lpl Slub
$399mel o3 53 ol Lol i3 5 o5l
ol AU Sl o ol )3 calodg oludiolin
0910 ghlasle) (lygd 30 AT 3510 g5 Mo B

ANl S04 HAS-28 542 -8
PALES Syl gy (O
paeid plls ;0 48 (5511 pn
pares Ly g ot SO a2
Pty o gt 3 Bl 5r

s Cioe s s &S
FIS o o Gl Ll
py Sl Jem 092 0 Sud 5 (e a5
pasly 9l o gnte g Gyd

A2 90 Sk At « 4355 yhes
B B I P R
s9—r Jad g1 G—2e 5l yein
e 4 pogms Gl a5 plle o o
Al said ¢ vidal aSealy ol 5
O e Gl ! ke aal las
PS5 (58, 5 LSS ol
ole a5 12, g plas) 1S,
A3 la gt oy | jrg 3,5 (9

SSep palflys, gal,;
Pl o 03B 0 a0y O 55

(o9 o dasma il Pl WY ge ) (5al9e

Slide 16



Persian vs. Arabic Printing:
Problems are Quite Similar

Arial Bold:
8 gl goXi Baatiall aa¥) sl
o) 3lilaal Laugas g! pall
Arabic Transparent Bold:
Cid gl oo Baaiall aal) :lund
o) 3ULeal Laudas £ yal)

Tahoma Bold:
W99 9£ai dazoll poVl lud
wwll slles) Lauass gl uall
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Times New Roman Bold:
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Simplified Arabic Bold:

Cid gl oo Saadall aal¥) :lid
bl 3lilaal Liudds £) pall
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Some Properties of the Persian Script:
Greater Variety in Letter Shapes and Sizes

The Latin alphabet

abcdefghijklmnopgrstuvwxyz +/#% 9 & (
ABCDEFGHIJKLMNOPQRSTUVWXYZ

The quick brown fox jumped over the fence. Arial 24
The quick brown fox jumped over the fence. Times N R 24

The quick brown fox jumped over the fence. Courier 20

The Persian alphabet Fixed-width characters

I, ‘?3’ sib o3ih 0lBed 53 BLy 43 3 safe 3s% 3 plad [ oLSLy LS

JC QO LIS Swl b 485 g QoL HU1 awl b (S ol

G, -rYu )83 pILS Cwl b 455 gl 830 pILS Qwl ol SO gl
> IS

Aol Rbg pudbar S eogs il el | OB )E
4l Hul cwl ad S 0T Al 4l Cul Ak S OF
3952 eaﬁ'wi,ﬁﬂa Oly )9>8 f.ﬁ?&.ml_,_g& Soof
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Persian Typefaces Developed into Modern Versions Now in Use
- \ 3 e ,.-:‘V v _,‘r:-,#!‘, oITITaRY. e W — v - _L-_---.-m
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Early Computer Typesetting Challenges

Manually typeset text had:
Alignment problems
Spacing irregularities
Broken fonts
Ink imperfections ===
Nonuniform shapes

Early computer-typeset
Texts were disliked because
they were just too perfect

So, a little randomness was
introduced in font shapes
and alignment
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Persian Typewriters: Mechanical/Electric

E}Si‘fjne& roXx t
inclunding CORE

AUTOMATIC
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From Print to Typewriter Typefaces

Persian Alphabet / ., LAl

Y YYYOFPEY A

Dutacied | Tl | Mokl | Foal | Fomen | Neme ] Deteced | Tl | Medal | Foul | Rome | Weme
| | L L a |alef| yo| w0 |2 || 5 | sad
o 3 a w| b be |[po | wd |a|ya| d | zad t * &
P2z |w|p|r|ll|lb|kh| k| |t|t
S| 33|t (te]lB| BB K|z | 2
S| 5| X | & )| th | se Ele| 2| ¢ ayn A A P
|2 j jim & £ 2 (:. gh ghayn
Elalalglanjce|la|s|a|alr|t *o o
cl|la|la|gg|h|be|d|3| 5|3 q|oqaf A & d E ¢ i L
t|a|a| |k |khe| S| S| S| S| k| kaf
slalalald|d| L2 |&| g/ gf
s alalalamlalglda]2lal [um + u (- )
It B 3| o r re p | = = | p m | mim » . o &
S0 5131 >3l z|z2|o| 3| 2| G| n[non i b r;' o
SIS 5 |5 ah|zhe] s || 5| o |V va
QM | o | [ gu| s [sin] & | & | ¢4 | 4 h | he w
Qb | <0 | Lu | gu | sh|shin| o | 2 | & | | ¥i]| ye o ay
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Persian Typewriters: S
Memory and Intelligence A / VS
CanS

---------------
.............

....................

'JJ\J M}g JL&A w‘)u f\% JJ ”&” u_iJA
Lds) 4—*35

PR AS ey B Fle 2T s
”&u L.-! ‘d}‘ % 4_-1‘;

" a5 1

”&u LJ ‘.‘)i‘ & M}g

EL - /
n&u \T.‘ ;Ls_u 6 AJ)SW
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My 1984 Book Typed on IBM Selectric
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Gl

Column NO.

Keyboard Layout and Exchange Code
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Early Persian Drum Printers

q here is a band of letters for each print column

Print Hammer

(one for each »
print column) %

Nov. 2017 U i 5 _B Fifty Years of Poor Penmanship
-

Drum line-printers:
Could print an entire
line at once (during
one drum revolution)

Gap between
hammers and letters
on the drum did not
allow good
connectivity of letters

One solution:
Print vertically
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Samples from Early Persian Printers

Smudge problem of _Qa !
hammer-type printers '
was actually a plus,

as It created the

Illusion of connectivity Samples from the 1970s

iy § J‘Jlj lfle 0Llrhgd ﬁ?'

However, it wasn't so

i e T O ey
. ' e A . ] C-?U103695L.-"e:-3= LRSS
good in other R o s LTV T TR I YO P

» X Trads Lasal :;l;‘.‘t-'b-'l i lL’t"t"r‘M i JN
respects, because T et abe gresteoeuth o [ teesimiagist "o
small features such dises p2ted B0 iy S kazen|
as the loop in letters

such as <& and ax
tended to disappear
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Early Persian Chain Printers

Slower than drum printers, Fixed-width
but also cheaper characters
Accommodates

larger character
sets (bilingual?)

Much of the same problems
with regard to connectivity,

smudge, etc.
ribbon
Nov. 2017 U Q 5 _B Fifty Years of Poor Penmanship Slide 28




Early Persian Daisy-Chain Printers

IR A ST T
a;t.p? W -

Nov. 2017 | .-’ { ) {; Fifty Years of Poor Penmanship

Even slower, but
also cheaper and
more compact

Fixed-width
characters

Does not support
multilingual
printing or multiple
font sizes



Lin-Segment Displays: Latin Script

7-sement display
for calculators
and other
numerical apps

a*e
~\

| Two Kinds of
' line-segment
alphanumeric
displays

2 ~Jatk

J Obg LPg
LM -

2 Okay for

l’ | C\\\E FI/J | uppercase
——) letters, but

/ﬁ(\ﬁ problematic
for all else
Nov. 2017 || I« | ’) j Fifty Years of Poor Penmanship Slide 30
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Lin-Segment Displays: Persian Script

--------------

r
|
|
I
| (TP .J

7 segments

18 segments

o= -———————

u‘:’[;

........................................

vPBEaeva8y

Seven-segment display for Persian digits feasible, but ...

At least 18 segments are needed for displaying letters
Even then, alphanumeric symbols cannot be combined
Special characters also present problems

DISPLAY
DIRECTION OF SHIFTING AREA
- ]
i | et (e R S "’l'"""'
(RS T, O [N TR TG (CUNRSEN e A
NW =
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Dot-Matrix Printers to the Rescue

""HI’I

Kufi Scrlpt

L P oaen ples  Dane v

e Clal
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More Flexible, But Not a Cure-All

Ak P e aamas. The same print mechanism
g GEEEEEE D usable for any language
th  CHEEHER: S E0 rendering graphic images

.................
......................
.......................

.....................
..................
.............
.....

L]

1
2
3
;
6
é Pixel or
digital
geometry

Nov2017 [JOSEB Fifty Years of Poor Penmanship Slide 33



Dot-Matrix Font Design

| 5 R DEFSHLIELMHOE
[Rows  pRETLLSY ZAAETR A

it th.jk.lm FEo T

st Hasing s

S SABETEDACELE, 1T

Connection

«— Row

__ _ aboded oi Tk bm

. : : T RRN § g 1LV Lo i
- apcaedghiikin
; SR T gk STERT R Bt e
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Persian Script Needs Larger Dot-Matrix

For a given dot-matrix size, - ﬂ % E

legibility and pleasantness L
of the script is up to the font ﬂ
designer’s skill and artistry HHEH B e

Characters must be viewed HE H! soss Bilceect :
not in isolation, but in 8 p f
various combinations (with _,
each other and with

common punctuations)
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High Quality

ix + Small Dots

Large Matr

Q-
O
=
@)
L2
©
o
A
O
S
©
O
o
Q.
©
| —
)
>
o

16 x 16 matrix,

7 x 5 matrix,
disjoint dots

s et
el

s st
L T e

000 11

Bt Bt
e
i
Pl et et
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L R

L ]
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N ..... -

o
222 22222 2222 <=
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222222222222222222
2222 22222 222
2222 22222 222
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22222222 22
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5 uwsu------m
3331313333
333333333333
— 333333 333333
333 33333
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overlapped dots
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Improved Script with Dot-Matrix Printers

Samples from the 1980s

Variable widths
is helpful o P el ac,
——— el

Overlapped dots

also hel s s
P & S i e 2
. " VoD 4 0 )
Highly flexible, a7 ol codV e o tes o of wpnite

a.”' “ﬁ h‘l J’“. *" 'U‘J‘ PJU S e FX--100

software-defined | ot ey s 41 pu clogals 3d o e T

font L

ST contd i) 30 B cpidhs el AT S dap) S pale e
Multiple fonts & | 3f -3 elall i3 b ag pl sngid 1) i )1p) gt 31 Fogp el S
font Welghts l’b““f""ﬁﬂ,l .““J"&‘oﬂ.&ﬂ‘& iy '.'""ﬁ'ﬂw

_ : PO S 23500 K3} ppide 3T 51 Ly piby 20 Slae U pl 0ailsng
with no added 13 ol gs 00 - peoSt D S50 O & mslD a4 1 &S 253
hardware cost AgsS g agS 22 1) pl 0228 gl 41T B ol -peret O3 St ) =S
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Modern Persian Display Typefaces

phoph g padliaas £ i ol Loss s Computer Persian
W Ay A Gl i Sa g Ay LN G i S =
A pdS i it K30l e plS Gl i S script samples

—f—g-ﬂ --r:'i JI u_-s I-f: US-: -f"-g

SRR A B | s b olbeS 50 WL 4 55 e 343 31 el 1) oLSL LS
aads o St s SO o) QL LU Swl b >5 ol LI HU Gwl J_g__.» o= ol
By el o o3 )32 pILS Qwl 3l 355 ol )83, pILS Lwl b SO ol

- _T

S A ,s_-_c.».;..' _‘;;....-_‘_‘;.:‘_;
S50 e a8 i oz & iy Which one is J&*"‘J&&ﬁyﬁmb%; J&JPJ'U“‘-J:‘ bc‘:“‘ﬂef

: Aol HUl Cul pd S5 00 Aol Hl Cusl pd S O
most legible? 39938 006 Caunl ph S5 01y 33932 0B Cal pd 2 OT

@ Behrooz Parhami Samples from Facebook and other Internet sites
Sept ), 2( S 4 Saal o s s
Selected verses from a poem by Hooshang Ebtehaj - _

il gh (ot L3 g i gl B g T S S 5 0 S5 Sibro olubg,3 5l J1pl s8]0 0 i

—ila A — gl — _}-_:._',_,_‘_
S8 SAAGE 2 s e S S s 959 K3 o 3 IS
af vid AT . ) = < 1. St ela ibe
e Et el O IO gt e 2 AP S 3 e W Sla g0l sl Consaone Mol slibley
o6 Qs ekt e o ik gl 3 s gl oA iy
= % s dal el ST S 14l 93 laouag 1 g Ju Joa Ol 3l eaad O s 38
- * 7% Bl o . ) o ) 5 _1-‘!1““,‘, s 0
DT INEIPT SR BY S S g o S b A S sl g e 5,00 30 dacns = S8l
5 - . e 4 -t wf s o w? e . e '._';’)-ﬂ _I
Liall 5 oA Jah fueh ¢ il o8 02l pe b oo
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Challenges in Persian Print Recognition
Technical Challenges 8 @ .L

- Connectivity of letters

- Wide variations in letter widths/heights
- Context-dependent letter shapes

- Presence of 1-3 dots

- Small loops and other fine features

- Absence of short vowels (usually)

Five-Step Algorithm

b )T - Decompose into lines

- Identify connection axis

- Decompose into letters
F ﬁ)jl‘ - Evaluate features

- Match extracted features
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Persian Print Script Recognition

Examples of Features Used for Recognition
- Distribution of “weight” in the four quadrants

- Concavities (major, minor, in various directions)

- “Islands” (e.g., dots) and “lakes” (loops)

- Connectivity to the right or left symbol ¢
QUADRANT ] QUADRANT 0
- Row/column segment-length distribution  r3;-----4--—r-op
von $3331EE. O 3iiaeids
T T $3isssiii. | c3ifsssii
i O U')ﬁs ¥ 3333333353 .0 328882
s e s 2 1t eesssass *essss
——j—- s33i i . g  BEEL ., SREES
The Eight Nefghbors EEEE Column 28888° 4 ::':E:.EEEE:—:— .
oe®w® ! teetcenaes |
ifii Y : i BT
mowo3 . PEEE iz, 3§ A SR
3 33 sees3se I3 | HEEEEEE T
3333 333 3. 33__.33 i = AR T
o3 2O aisscdinmiianaest |
33 : 3 ittt ittt i | PiifhEiiiiii
s . 2 3 33 | __ sh3idsfesidzs
E33EIEIaaaaaes .33 T33paiil AR S T o
TI333333 CERERST | | wmmes QUADRANT 3 awaDeANT 2
" 333 | . :
B ' |
Subgrid - ' | }
1 tm
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Dot-Matrix Size
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/x5

1N 1D g, \S DO,
1O ¢ ] Eppd 0f ) LTeBON,
VTS ghihs ¢)3Ea b e yl8 ahally

VTS chshs diidb o Bdiath
Tall letters with 7 x 5, 7 x 9/2,
9 x 9/2, and 9 x w matrices
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Scalability of Persian Fonts and Script
The best response to fools is silence  Arial 28
G igald Gleld Qg Arial 28
Sl (o gald Gledyl ) o 32
S o gald il da) ) g 36
o) ot gald Gled) 2l g 40

The best response to fools is silence  Arial 14 The best response to fools is silence  Arial 28
Gl ok pald Cleld Sl9a  Arial 14 Gl g gald el Gl Arial 28
Canal g pald el il 5 16 ) s} c;;“.sfh.ald-‘e‘ s 32
) uﬁyﬁ CJLG-‘:" <l e 18 ! U‘“J‘h ULG'U =5 36
- - 4 .

CV PV PV IV 20 Sl (i gald Olgd) s 40

The best response to fools is silence Arial 14 The best response to fools is silence  Arial 28

. Sl pmpald gl GAse  Arial 28

e -"":ﬁ' . ""”a;S il g 3l A i3 32

Font-size s e i 1 Image Reni-mewr gl

adjustment ='ssdeice 12 resizing
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Microsoft Word Persian Fonts
All fonts 32, converted to JPG from MS Word doc

—

Nov.2017 J 1€ " & 2
s 3D

B

Same

Arial 2,5 <8l g Sila w8 Jad
Cambria 2,5 <l g Sila w8 Jad
Helvetica 2,5 <l g Sila o )2 2ad

Times New Roman 2,5 @b g Sila o )l 2ad

Calibri 9y célwg ol (ow)ld tas

Courier 5,) adlwgySole ,wyls hs

Dubai ))5 C;SLAQ)S:QLD u.w)lé b5
Dubai Light _3)5 COlwgrSolo (suylo >

Tahoma >,9 wOlwg,Sulbo w8 b>

Traditional Arabic 5y cilug Sl wyld >
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Where We Are, Where We Go from Here

Technology to the rescue

- Improved resolution/contrast in displays

- HD (1920 x 1080) and UHD display units
- Obsolescence of line-segment displays

- High-res printers (600 dpi or more)

- Accumulated know-how about font design

Path to further improvements

- Trade-offs between legibility and aesthetics
- Learning from large data sets

- Crowd-sourcing the evaluation of aesthetics
- Formatting, especially in bilingual output
- Expect more to get more!
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Persian Handwriting

Examples of beautiful handwriting A schoolchild’s handwriting

o/ s

/L(.,{.‘;u J’J/J.ﬂ‘é,/ 4—/12).’4‘_/ a-'p-/ Tl s -//”l«.}’ﬂ;:/uwuri/f
r"""b._//j/"‘"{_/y"j/""“ I'_/(_// /j{ﬂ/ /-‘/d..r)’p
[ ;»r{/y ;y,-aﬁ(—,/,uﬂquw,i/:-/fgﬂf,jjﬁv Mﬂrﬁf
/ ﬁ%{{://v.y;,a-/vw L 9ty /{//d /: sy
’/Wv ’/!’L‘" /i -‘/_'V/#A./Mj-/d-)/f/
- 4
‘Jr'.'_m’_/, u:.»-/.’f,:{z-'/r:”-’t' ! /ff"‘;»Jy.f.df{M’/ (" "'f / v 1
G Ao P G, Ty o s
Wesipsi S W Pl il St e
e X A
A . i " .'-" ol » T e b s
':_r/'-‘/ﬁzx.o'/./»){u(w/f’yy "’{fﬂ-”f{':abz u,:: :b;:: 7

Epiiny o byt b pr e Ainins S5,
ub-’-/‘:'.//'"/ s - - e .
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