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Fig. 1. Emu tanggu orin sakda i gisun sarkiyan. Manuscript department, call number B 15, fol. 1a.

Fig. 2. Sivoo wen di juktehe-i kumun maksi be toktobuha wasimbuha selgeri hese. Archives of the Orientalists. File 32, opis' 1, No. 47,
fol. la.

Fig. 3. Sula i bithe. Manuscript department, call number A 156, p. 4.

Fig. 4. Ba na i ucun. Manuscript department, call number A 51, fol. 1a.

Fig. 5. Daicing guruni kasigar ucuni bithe. Manuscript department, call number A 16, fol. la.

Fig. 6. Muduri mukdehe uculen. Manuscript department, call number A 53, fol. la.

Fig. 7. Ice donjin afaha. No. 187 of 1925. Manuscript department, call number C 1.



ORIENTAL MANUSCRIPTS
AND NEW INFORMATION TECHNOLOGIES

Correspondence Round Table: Arabic/Farsi OCR

The Arabic OCR was and still is one of the most beloved babies of the group of St. Petersburg scholars. The
transformation of the pure academic project into the software product with good market possibilities took place in
a very short period of time and under the heavy pressure of “post-perestroyka” realities in the ex-USSR, sometimes
sad, sometimes tragic... Ex-Soviet academic science and scholarship, Cinderellas at the ball of “new Russians”, had
to find their own way for survival in the situation of sharp budget cuttings — in 1995 the budget of several aca-
demic institutions with the world-wide fame was 200 times (!) less than that of 1985. The case of Arabic OCR, con-
ceived and produced in St. Petersburg, is just one example of the new approach to the existing problems. To my
mind, the final success of the project was based on the “three whales”: the scholarly background of the specialists
from the St. Petersburg Branch of the Institute of Oriental Studies, Russian Academy of Sciences, the talent and
diligence of the group of young Russian programmers previously connected with ex-Soviet high-tech military in-
dustry, and last but not least, the broadmindedness of young and talented General Manager of al-Alamiah, Cairo,
Dr. Ashraf Zaki. The OCR project is a good example of possible cooperation between different Russian and Arabic
institutions, cooperation which is replacing now the years of ideologically based relations between the USSR and
the Arab world.

After the appearance of Al-Qari al-Ali on the market I received several letters from my friends and colleagues
who are working in different research centres all over the world. The problem of Arabic/Farsi OCR was also in-
tensively discussed by the ITISALAT subscribers. The Editorial Board of M) anascripta (Jrientalia pro-
posed to publish some of the reviews. This was the birth hour of the idea of “Correspondence Round Table”.
Among its participants I have to mention:

Joseph Norment Bell, Professor of Arabic, Head of Section for Middle Eastern Languages and Cultures, Univer-
sity of Bergen, Bergen, Norway

Tim Buckwalter, Arabic Multimedia Developer and Project Manager Alpine Media (ICUE), Orem, Utah, USA

Khosrow M. Hasstbi, Senior Staff Scientist, PI of Arabic OCR Project, Automatic Document Recognition Group,
Mitek Systems, Inc., San Diego, CA, USA

Jan Hoogland, Assistant Professor of Arabic Language at Nijmegen University, the Netherlands.

Alexander Matveev, post graduate student of the Oriental Faculty of St. Petersburg State University and special
student of Prof. Joseph Bell from University of Bergen

Paul Roochnik, Moderator, ITISALAT, Co-Founder and Secretary of the Association for Arabic Computing in
North America; Arabic Computational Linguist at Applications Technology (AppTek) Inc., McLean, Virginia, USA

Petr Zemanek, Deputy Head, Institute of Ancient Near Eastern Studies, Charles University Prague, Czech Re-
public

as well as Dr. Badr al-Badr, Dr. Sabri Kawash, Dr. Abdel- Hadi and several others.

The programs mentioned and/or implied in the discussion are as follows (first three phone numbers are in
Egypt, check out also the web page at:http: //www.rdrop.com/~abdu/arabic.html.):

Co.: Asset Co.: Sakhr Co.: IBM Co.: CTA, S.A.
@ 247-3916/248-3187 @ 274-9929 & 349-2533 ® 34-3-4850410
Prog: Igra' (OCR) Prog.: Al-Qari' al-Ali Prog.: Qari' Al-Nosoos Prog.TextPert 3.7 Arabic
Price: L.E 4600. Price: L.E. 3900 Price: $1100 Requirements: Apple Macin-
Bilingual (Can OCR Arabic  Runs under OS/2. tosh; all more recent
and OCR English). models.

I bear all the responsibility for combining the messages of one and the same author once sent to ITISALAT.
The information of personal character was omitted as well as the passages not connected with the OCR. The style
and language of electronic messages was preserved without nearly any changes.

The St. Petersburg OCR project still has its academic continuation. Thanks to financial support of the Norwe-
gian Centre for Computing in Humanities we are close to the realization of the idea to produce the specialized
software for the automatic shape analysis and classification of handwritten symbols in early Qur’anic manuscripts.
The preliminary name of the program is ENTRAP and those who are interested in the basic peculiarities of the
approach can consult the paper of Mr. Nourlan Kondybaev Maximum Entropy Approach in Automatic Classification of
Symbolic Images in the Proceedings of the 4th International Conference and Exhibition on Multi-Lingual Comput-
ing (Arabic and Roman Script. L., 1994, 2.4—2.5). Of course, the results of the work will find their reflection on
the pages of our magazine in the new year.

I hope that the subscribers of YNanuseripta (Irientalia will receive this issue at the end of December,
so let me take the opportunity to wish all our readers and, especially, all Arabic OCR users the 100% advance rec-
ognition of all possible problems to appear in the New Year and successful spell checking of all the mistakes we have to
do in our life.

Efim Rezvan,
Convenor of the
“Correspondence Round Table”



A. Matveev

SAKHR BILINGUAL OCR (AL-QARI’ AL-ALI).
A USER'S INITIAL IMPRESSIONS

In this paper I would like to record some initial impres-
sions from working with the Sakhr bilingual OCR system
known as Al-Qari’ al-Ali, to comment certain specific
features of the program and to suggest a number of ways in
which it may be improved.

It is perhaps appropriate to start with a few remarks on
the origin of the product. It was first mentioned in 1990,
when Dr. Efim Rezvan of the St. Petersburg Branch of the
Oriental Institute of the Russian Academy of Sciences pro-
posed the development of such a program in his report
“Computer Methods in Qur’anic Studies™ presented at the
2nd Conference and Exhibition on Bilingual Computing in
Arabic and English in Cambridge. Originally the program
was conceived as a powerful tool to facilitate the prepara-
tion of critical editions of Arabic sources by means of
transferring large amounts of printed Arabic texts to com-
puter files for subsequent processing. The immediate ob-
jective was the preparation by Valeriy V. Polosin of a criti-
cal edition of the famous “Fihrist™ by Ibn al-Nadim. Dr.
Rezvan considered this to be an excellent opportunity to
develop and apply new techniques and software, and man-
aged to interest a group of talented young programmers
who had worked in the former Soviet high-tech military
industry in the project. For a year Alexander Staryh. Mik-
hail Beregov, Alexander Popov and Fedor Bikov, in col-
laboration with Efim Rezvan. devoted nearly all their free

time to the development of the DOS prototype of the pro-
gram, which was given the name MULTREC (Multi-
Lingual Text Recognizer). The program was demonstrated
in 1993 at the 3rd International Conference and Exhibition
on Multi-lingual Computing held at Durham, where it
aroused considerable interest, since it was virtually the
only working program of its type. At this time the software
company al-Alamiah became interested in the program,
and subsequent to a visit to St. Petersburg by al-Alamiah's
General Manager Dr. Ashraf Zaki, the preparation of a
new Arabized version of the program was planned. The
new version combined the achievements of the Russian
programmers with important contributions made by spe-
cialists at al-Alamiah.

The first commercial version of Al-Qari’ al-Ali was
marketed in 1994. This product, although quite useful, has
not yet become wide-spread, on the one hand because of its
recent appearance and on the other because of its relatively
high price and the powerful hardware it rcquires (a Pen-
tium processor and a scanner with 600 dpi resolution are
recommended). Hoping to introduce the product to my
colleagues in Arabic studies who may not have had the op-
portunity to use it yet, I would like to report briefly on
some characteristics of the program and how it may be
applied.

Characteristics and area of use

Al-Qari’ al-Ali works under the operating system “An-
Nawafidh al-'Arabiya” 4.01 (or later). which, in turn. is
installed over a Windows 3.1 operating system. It allows
the transfer of scanned images of printed Arabic materials
into text format, yielding 8-bit encoded text files which can
be processed with al-Alamiah's word processor “al-Ustadh™
or, for example, with the Arabic version of Microsoft Word
for Windows 6.0. The program can be used for recognizing
any Arabic printed matter. But if the text contains numer-
ous ligatures, which is characteristic of older printed
texts [1], errors at “Recognition” are practically inevitable,
so the user has to correct them later during “Spell Check-
ing”. The best results are obtained from well printed mod-

ern texts with a minimum of ligatures. It is possible to
transfer rather quickly a modern book or magazine into
computer text with few errors (no more than 1%). As for
poorly printed older books with a great many ligatures not
included on the training keyboard and a variety forms for a
given character, the process of recognition is regularly ac-
companied by crrors. With such materials the production
of a computer text file is extremely time consuming be-
cause of the need for careful correction of the recognized
text (at first with the help of the built-in spell checker, and
then by checking the corrected text in Word 6.0 or some
other word processor). Even so. the production of an Ara-
bic text is much faster than by typing, though it rcquires a
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more highly qualified user. The use of such a program is at
any rate practically the only way for the majority of Furo-
pean Arabists to computerize a large amount of Arabic
printed matter. For the majority of Eastern European
scholars, moreover, the services of professional Arabic
typists are beyond reach, and the percentage of errors in
typed text is rather high as well. It should be noted, how-
ever, that the advantage in speed becomes significant only
when transferring rather considerable amounts of text (not
less than ten or twenty pages), because preparing the pro-

Hardware

Anyone who has dealt with Arabic PC software knows
how complex and slow these programs tend to be, espe-
cially in comparison with similar Latin programs. Al-Qari’
al-Ali is no exception to this rule [4].

The program requires at least 386 processor with 4 Mb
RAM and 10 Mb available disk space, but a more powerful
hardware configuration is very welcome. Working with a
Pentium 90 with 16 Mb RAM produces quitc acceptable
results. On a 486 DX2/66 with 12 Mb RAM the processing
of scanned images of Arabic text was less successful. The
teaching of a font and the further recognition of scanned
text were not very difficult for the smaller computer. al-
though the processor could not provide permanent support
for the keyboard layout display on the screen and restored
it after each operation. But the subscquent spell checking
takes far too much time. Going from one error to the next
takes up to half a minute, and if the font requires further
teaching, which is practically inevitable even for rather

gram to work, that is, “teaching™ a new font, is a laborious
process with fonts of any complexity.

The program is particularly important for the
urgent task of compiling databases of medieval and
modern Arabic texts, such as the database being deve-
loped at the University of Bergen under the direction of
Prof. Joseph N. Bell. where I had the opportunity to work
with Al-Qari’ al-Ali [2]. Another particularly promising
databasc project was begun in November 1994 in Saudi
Arabia [3].

requirements

carefully taught fonts, the total correction process for one
word can take several minutes. Thus the use of a Pentium
with 16 Mb RAM is to be recommended when working
with the program.

However. I would like to emphasize that a powerful
processor is required not primarily for recognition of the
text, but first of all for the spell checking, which is most
important when working with poorly printed materials and
complex fonts. In the case of modern books or typewritten
texts, a weaker configuration (486 or even 386 with 4—8
Mb RAM) can be used.

The scanning resolution recommended by the manual
is 300 dpi. However, it seems that the scanning of rather
complex fonts of small size with this resolution can cause
too many errors during the recognition process. In such
cases. if the hardware configuration allows normal work
with a higher resolution, this would be preferable. I
achieved acceptable results scanning with 600 dpi.

Some remarks on the work with the program

Al-Qari’ al-Ali comes with a standard set of modern
computer fonts, which the program can recognize auto-
matically. If the font of the scanned text is not included in
this set, the program, after a search which may take some
minutes, reports that no built-in font coincides with the
scanned one. In such a case one must teach the program
the new font. For this purpose it is generally sufficient to
process in “learning™ mode at Icast one and one-half to two
pages of text, after which almost all letters, ligatures, and
other symbols of the font will have been taught. After-
wards, it is useful to process onc or two additional pages in
a separate recognition mode within the learning option.

Learning option

In the learning mode each character or ligature of the
scanned text is distinguished by the program. and the uscr
must choose its alphabetic equivalent from the four-page
keyboard layout on the screen (lctters arc on the first page.
figures and other special characters on the second. liga-
tures on the third and fourth). At first one must do this for
every character. Eventually the program will offer its own
choices, which one can accept. if correct. or replace.

In the special recognition mode within the lcarning
option, the program, having alrcady been taught most of
the characters, automatically recognizes them. stopping
only on the symbols which it can not recognize. The user
can then sct the alphabetic cquivalent of the unknown
symbol himself (as in the learning mode). This option
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makes it possible to process a page quickly and to teach the
program most of the remaining symbols. One should not
pass to this mode too early, however, because during
“recognition” the program may make mistakes which it
will not be possible to discover automatically. The most
usual crrors are connected with diacritics, the first and
main parameter analyzed by the program being the
“shape™ of the letter or ligature. Thus, for example, if the
program has been “taught”™ medial “ba’” but not medial
“nun”, “ya " and other similar characters, it will consider
every “onc-tooth™ letter as “ba’”. The same applies to such
pairs as 'r" — "z", “d” — “dh”, and "t — ~2”. This pro-
blem is particularly troublesome with ligatures. If, for ex-
ample, the user has taught the program the medial ligature
“nb”. he must theoretically teach it another thirty-five
similar ligatures, that is. all thirty-six two-letter combina-
tions of the six “one-tooth™ letters “b”, “t”, “th”, “n”, “y"
and “hamza”. Otherwise errors such as kunba for kunya
will occur regularly throughout recognition. But the num-
ber of non-standard ligatures onc may teach the program is
limited to about 130, which is often insufficient for a
complex font. Therefore. the user should consider very
carcfully whether it is necessary to teach a given ligature or
not. The criterion, naturally, is the existence and frequency
of similar ligatures. For example, if one has taught the
ligature “bah™ “yah™, etc.. it will be expedient to add the
ligaturc " "ah™, though it is not a frequent one. If one has
taught a ligature and sacrificed its uncommon variants, er-
ror when these rare combinations occur will be inevitable.
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To avoid such errors the user must periodically go out
of recognition mode and return to learning in order to
check how correctly and completely he has taught the pro-
gram the font in question. If too many errors occur, it is
reasonable to remove some of the most “dangerous™ liga-
tures. Sometimes it is better to get a symbol for an unrec-
ognized character (“"") instead of the wrong letter or liga-
ture. It is easier to find this symbol after recognition is
complete and to correct it then. Spell checking could pass
over possible errors, because it is not rare in Arabic that a
change of a letter produces a new “correct” word. How-
ever, the teaching of the majority of such ligatures will
usually be finished during the following step of the work.
the recognition of the whole text.

Recognition option

Having taught the program the font. one can pass to
the next step. namely recognition of the text. After recog-
nition of a given page one should spell check the recog-
nized text. The parallel movement of the cursor, which
highlights a block of the text in two windows (Text and
Image) makes it possible to correct errors rather easily.
While correcting one should continue teaching the font.
since from the Spell Checking window it is possible to
switch to learning mode and teach incorrectly recognized
characters. Usually. such errors are caused by ligatures. so
at this step one will face the serious problem of selecting
ligatures to be removed. because the number of ligatures
that can be taught in one font is limited.

Spell checking (including the final stages of teaching
a font) takes from ten to fifteen minutes up to one and a
half hours per page initially. depending on the complexity
of the font. As one progresses in a text. this time is reduced
as the number of characters that must be taught decreascs.
However, for complex fonts the process of re-teaching
continues, practically as long as one is working with the
text.

When the user passes from the Spell Checking window
to the learning option. he can also correct crrors noticed in

the Text window (unfortunately in this version of the
gram it is impossible to pass directly from the Sj
Checking window to the Text window). Here it is necessary
to be very cautious. Firstly, the position of the cursor on the
screen after moving it in the Text window does not corre-
spond to its real position (the difference is some three or
four places), so in order to find out where the cursor really
is, it is necessary to perform some operation in the Text
window or simply to move the text in the window slightly.
Secondly, it is not a good idea to correct text below the last
place checked. because it could cause loss of connection
between the 7ext and /mage windows before the text is
fully corrected.

Once spell checking is completed, it is necessary
(using a special option) to detect unrecognized characters
(designated by the symbol “*) and to correct them.

The result is a quite readable text with rather few er-
rors. For a font of average complexity they will number
from ten to twenty per page. For simple modern fonts the
number will be very small (as in similar Latin OCR pro-
grams), but for complex fonts the amount of errors can be
rather considerable. Subsequent manual correction of the
text in Arabic Word 6.0 (or other word processor) is re-
commended in all cases.

Once the processing of a page is finished, it must be
added to the text file, which should be saved in the OCR
program as Arabic MS-DOS Code Page 720, and opened
as the same in Word 6.0. The most convenient way is to
use files with 7—10 pages, since the further processing of
larger files (more than ten pages) in Word will be quite
slow.

If one has to convert a rather short text (no more than
ten pages). it would be useful to reduce the time of teach-
ing the font and to correct inevitable errors by using the
spell checking application. In such a case it will be enough
to teach only one page and then to process another in the
recognition mode within the learning option. Thereafter
onc can turn to the recognition of the whole text with a
minimum teaching of the font during spell checking.

Recommendations for improvement of the program

Since the program will continually be improved. we
would like to point out some problems which we hope the
developers will take into consideration in future upgrades.

1. Switching From Spell Checking to Text Window

The most needed improvement would be to provide di-
rect switching from the Spell Checking window to the Text
window without closing the former (a similar function ex-
ists. for example. in Word 6.0). This is cspecially impor-
tant because of certain peculiaritics of the Arabic script. In
a great many old Arabic printed texts the spaces between
words are not indicated, and spaces often occur in the
middle of words, rather than between them. As a result, the
word could sometimes be cut in two. For cxample. the
word ’arsala could be cut in two. if the brecak between
“ra’" and “sin” is too large. Such an crror, although quite
typical. will never be found by the spell checker. since both
sall and *ara cxist in Arabic [5]. The sccond half of the in-
correctly divided word ’aw|[dahna will be discovered by
spell checking. since the word “d-h-n” docs not exist in
Arabic, but nevertheless onc will not be able to correct this
crror from the Spell Checking window. The user has to

delete the space between *aw and d-h-n, but for this pur-
posc it is necessary (1) to close the Spell Checking window,
(2) to pass to the Text window, and (3) to delete the space.
Afterwards the user has to start spell checking again, so
the operation will take considerable time. The fact that
many scanncd texts will contain a large number of such er-
rors is the main reason why easy and fast switching to the
Text window is desirable.

A second method to solve this problem would be to
provide “Delete Space Back™ and “Delete Space Forward”
options inside the Spell Checking window.

2. Zooming of the image

In the present version of the program, zooming of the
text image cnables the user to enlarge it (in the learning
modc and while spell checking), but does not allow him to
diminish it. However. if only a very small part of the image
is visible in the window. there is often a need to zoom the
text out [6]. So, it would be uscful to add to the zoom fea-
turc onc or two options less than 100%, including at least
onc as low as 75%.
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3. Learning option

a. When switching from learning mode to recognition
(and vice versa), it is necessary first to stop the learning
process, then switch to recognition mode, and then start
the learning process again (altogether 3 steps). This
switching operation takes a great deal of time, and in the
second stage of teaching a font it must be carried out quite
often. Direct switching from learning to recognition (and
back) by pressing a key would be a considerable improve-
ment.

b. A space symbol should be included in the keyboard
character set. Sometimes it is senseless to provide meaning
for a “symbol” distinguished by the program (for example,
if it is a printing error, non-text mark, just a paleographi-
cal or paper defect, etc.).

¢. A feature making it possible to “erase™ such unnec-
essary elements from the scanned image would also be
useful. An eraser is likewise necessary when adjusting the
frame before the recognition of text (especially when deal-
ing with poor quality printing, where the Arabic text frame
is accompanied by a “dust” cloud), because the options
“Selection of Text for Recognition™ and “Marking Zones to
Be Excluded from Recognition™ are sometimes too cum-
bersome.

4. Ligatures

a. The window listing optional ligatures gives them in
the order of creation rather than alphabetically. which in
most cases makes it more difficult to find the ligatures one
is looking for. Therefore, if possible, the ligature window
should include an optional alphabetical sorting button.

b. In the current version, after a ligature window is
opened and, then closed or removed. the cursor moves back
to the top of the ligature list. In order to continue work
with the ligatures, one has to place the cursor in the win-
dow of the ligature list and click it. Then one must start
looking through the ligature list from the very top (this is
especially important when the number of non-standard
ligatures has already been exceeded and one has to select
ligatures to be removed). It would be much more conven-
ient if the cursor returned to the former position in the
ligature list after closing or removing an opened ligature.

c. It would be helpful if the following standard liga-
tures, or at least some of them, were included in the third
and fourth pages of the keyboard layout display (a fifth
page would be a useful addition):

Dd+ .08 S NS LS rS+¢U:

p) I P L}5 S (three variants — o A:
)5 (5o s© (two variants);

3) “4/4: twelve variants (although the actual num-
ber of quite frequent ligatures is smaller) +4c (four vari-
ants); 4o (two variants); 4§ (two variants): <5 (two vari-
ants);

4)“. +a": P P" (two variants); s (two variants):
= (three variants); B, (two variants).

5) “al”: three variants;

6)“...+ c”: auw (SiX variants);, suo (SiX variants). as
(six variants); a.e (two variants):

T) b aner et i

8) The dialogue boxcs for some standard ligatures (for
example, “b-y”) offer only two standard positions (final
and isolated), but in some fonts other positions occur, so
these non-standard positions should be included as well. In
the current version of the program the only way to deal
with such positions is to create three-character non-
standard ligatures, such as “b-y-keshida™.

d. The fact that the program separates poorly the fol-
lowing ligatures should be considered:

1) “Consonant + alif” (for example, "na”, “fa”, etc.)

2) “Consonant + ra’” (for example, " I-r”, "m-r")

3) “Consonant + waw” (for example, “bua”, “fa")

4) “Consonant + sin” (for example, “yas™, “fas™)

5) “Consonant + "single-tooth" consonant™ (for
example, “kan”, "man”)

6) Two “single-tooth™ consonants (for example. “yab™).
This is probably a function of the peculiarities of the fonts,
on which I tried the program, but nevertheless it would be
useful if the separation of such frequent quasi-ligatures
were improved in the next version of the program.

e. It would be helpful to have two operating modes:

1) one mode with a minimum of non-standard liga-
tures, some fifty to seventy (for a simple modern font);

2) one mode with a maximum of non-standard liga-
tures, some 200 to 300, or more (for complex fonts).

The availability of two such operating modes would.
on the one hand. simplifv and accelerate using the program
with modern texts. On the other hand, it would also facili-
tate work with complex fonts. because the amount of per-
mitted non-standard ligatures (about 130) is not always
enough, cven for unvowelled texts. and it is obviously not suf-
ficient for work with fully vowelled texts such as poetry.

Of course. an indefinite number of allowed non-
standard ligatures would be welcome, since work with
complex multi-ligature fonts would become much easier.
though increasing the number of ligatures taught. if possi-
ble with the current algorithm, will slow the program down
correspondingly.

f. There are also some problems related to the recogni-
tion of separate consonants:

1) The program unsatisfactorily distinguishes a medial
“ha'". Despite the presence of a specific variant of this
glyph among the variants taught. the program often fails to
recognize it. When this happens. increasing the number of
variants taught provides little help.

2) The same problem occurs with “kaf™ and its liga-
tures ("LS™: " JS™: *S” and others). In the case of “kaf .
the problem is probably caused by the link of the “tail” of
the “kaf ™ with the previous letter, but in the case of “ha™
the reason is not clear. Perhaps this peculiarity of the pro-
gram should simply be accepted and the user should not
continue to teach these two letters if the program fails to
learn them.

¢. It would be useful to increase the number of variants
allowed for two letters: “alif” (isolated and final) and
“lam™ (initial and medial). At least twice the normally
permitted cleven variants arc required. since confusion of
these two letters is common in many fonts. In the current
version of the program one must select very carefully
which variants are to be kept or removed. a process which
is time-consuming, but still produces only meagre results.
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Spell Checking

1. An on/off button for “Suggestions™ would be useful
(a similar option exists, for example, in Word 6.0).
The function Suggestions is practically unnecessary, as
the user can see the right word in the /mage window,
and it is moreover only of use when working with
simple fonts. With complex fonts, the errors are so un-
predictable that the user would hardly ever accept the
suggestions proposed, although the program uses a great
deal of time to produce them. However, spell check-
ing with Suggestions in Word 6.0, when most recognition
crrors have alrcady been corrected. is generally quite
helpful.

2. The possibility to add new words to the spell
checking custom dictionary would be of much use. A num-
ber of foreign borrowings., proper names, geographical
names, and the like occur frequently. causing the spell
checker to search again and again for the same unlisted
item. With slower machines, the time spent can be up to
ten or fifteen minutes per page.

3. Sometimes it is necessary to undo a correction or to
see a corrected word again (as is possible, for example,
with the “Undo Last™ function in Word 6.0). The connec-
tion to the /mage window in the case of the given correc-
tion will be lost. but the opportunity to go back would nev-
ertheless be useful.

4. There are problems with the placement of the Spell
Checking window. This window sometimes covers the text,
and if one moves it, it will return to the former position
after the next operation. The need to consult the context of
a word to be corrected arises frequently. There are two
possibilities here: (1) automatically moving the window to
the top of the screen when spell checking reaches the
middle of the page. or (2) saving the window position (i. e.
not returning to the former position after the next opera-
tion). (It may be useful to create a button “Save Spell
Checking window position™). The same problem exists,
incidentally. with the Find and Replace windows.

5.1t would be helpful to solve the problem men-
tioned above of the improper position of the cursor in the
Text window, which occurs when the user during spell
checking switches from the Learning window to the Text
window.

My last recommendation concerns the program as a
whole and the very principle of the recognition of Arabic
symbols. Perhaps the technical implications are too great
and would cause a considerable slowing down of the pro-
gram, but it would be helpful if the program could take
into account the position of a letter in a word (or a “block”)
more precisely, considering the previous letter as well as
the subsequent one. What I am suggesting is that not only
the “shape” of a glyph should be taken into consideration,
but its “position” in the word as well. Many errors could be
avoided if position was taken into account.

For example, in a number of fonts in poorly printed
texts, there is practically no difference between the shape
of medial " ‘ayn” and that of final or isolated “ha’”. The
reader can only understand the meaning of such a symbol
according to its position in the word [7]. A similar analysis
should presumably be done by the program. If a symbol
being analyzed is followed by a medial or final variant of a
letter, it means that the symbol cannot be final or isolated
“ha’”, but only medial “‘ayn”, even if the program can
detect no difference in their shape.

However, such an analysis will not only require
that the already recognized previous symbol be taken
into account, but that the not yet recognized subsequent
one be considered as well. The analysis of one symbol
would thus consist of at least three additional steps
(analysis of the letters on either side and of the group to-
gether). Since this would further complicate the program
and would require even more powerful hardware, it is
unclear whether such an innovation is feasible at the
present time.

Notes

1. For example, works printed in the late nineteenth century in relatively complex fonts such as al-Razi's Tafsir printed in Cairo in
1308/1890—1891, on which I tried the program (see fig. I).

2. 1 would like to use this opportunity to express my gratitude to the Research Council of Norway, to the University of Bergen, and
personally to Prof. Joseph N. Bell for giving me a chance to participate in this very interesting project.

3. The Research Institute for Computer and Electronics (RICE) at King Abdulaziz City for Science and Technology started in No-
vember 1994 a project to compile a large database of Arabic texts of different types (classical, modem, scientific, etc.) which will be
available to all researchers doing Natural Language Processing research.

4. A common Latin OCR program can rather easily disassemble a word into vertical segments (characters), as the characters are
scparated by blanks, but for Arabic text this is an extremely sophisticated problem. Absence of blanks between the characters, overlap-
ping of two (or more) characters or the parts thereof in one vertical segment (for example, a “tail” of a “kaf” and a previous letter), a
multitude of diacritical marks, variant forms of the same letter, standard and non-standard ligatures, and so on make it necessary to
compute many parameters at once and require a powerful processor and considerable RAM.

5. Another characteristic example of this kind can be seen in the accompanying “recognized” page from al-Razi's Tafsir, where
‘alayhi as-salam has turned in “aly h as-sa lam” (see fig. 2).

6. If the user scans with 300 dpi resolution, this is not so important, but when he works with 600 dpi resolution it becomes
necessary.

7. And, of course, from the context, but unfortunately we cannot use this criterion in the program.

Illustrations

Fig. 1. Page from al-Razi's Tafsir (Cairo, 1308/1890—1891).
Fig. 2. The same page as “recognized” and spelled by Al-Qari’ al-Ali.
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TEST OF TWO ARABIC OCR PROGRAMS

From the fourteenth to the eighteenth of December we met
in Bergen to experiment with the two of the OCR pro-
grams for Arabic that were available in the software mar-
ket as of November 1994. One of these was TextPert 3.7
Arabic, produced by CTA, Inc., which runs on the Macin-
tosh Arabic system (system 7.1 was used in the test) [1].
The other was al-Qari’ al-Ali (Arabic “Automatic Reader”)
1.0, upgraded to 1.1, a version of the program known as
MULTREC. It is produced by al-Alamiah Software Co.
and runs on al-Nawafidh al-Arabiya, the Arabization pro-
gram for Windows from the same company [2]. Taking
part with us were administrative assistant and librarian
Awni Taki Musa and undergraduate student Navid
Saminasab.

The limited time and means at our disposal did not
allow us to try out a third program, ICRA 4.0, which is an
application for Windows (with Arabic Support) produced
by Arab Scientific Software & Engineering Technologics
(cf. the communications by Jan Hoogland, Discussion Fo-

rum on Personal Computers Arabization, Dec. 21, 1994;
Itisalat, Jan. 5, 1995). Subsequently Jan Hoogland was
himself able to compare al-Qari’ al-Ali with ICRA, and
found al-Qari’ al-Ali to be superior (1) in character re-
cognition, (2) in training for ligatures, (3) in the fact that
the spelling checker is linked (initially) to the original im-
age, and (4) in that the batch mode does not require con-
firmation after every page (cf. Itisalat, May 4, 1995).

Another program which has been discussed recently,
one using neural-net based software from Mitek Systems in
San Diego, was as of late November not yet available, and
the company could provide no comparison results.

Both of the programs we tested were able to recognize
certain computer printed texts of good quality with a rea-
sonable degree of accuracy considering the difficulties of
the Arabic script. Both were many times slower than com-
parably priced programs for Latin OCR, also when reading
Latin.

TextPert

TextPert is a program which is extremely easy to use,
but which offers in the normal version no means of influ-
encing character recognition other than adjustment of
resolution, brightness, and contrast on the scanner. Thus it
was not possible to choose, or to train for. the fonts we
were scanning. On very good and simple texts the results
were approaching acceptable standards, but on morc
complicated fonts the program recognized virtually noth-
ing. Moreover, on the computers we used (a PowerBook
180 with 14 Mb of memory and an LC III with 8 Mb of
memory), the program was not always able to follow the
paths between the automatically established zones on the

Al-Qar?’

This program is based on a very powerful algorithm
which seems to combine vector and bit-map analysis. In its
first upgraded version it offers a number of means, al-
though still not quite enough. of controlling recognition
performance. Thus it is possible to select desired level of
accuracy and to train for thc majority of fonts in Arabic
and in most other scripts. The results of an OCR operation
can be controlled with a spelling checker that, while far
from what one might hope for, is surprisingly good. par-

document to be read. When it could not do this, the Macin-
tosh would crash. There is a much faster and three or four
times more expensive version of Arabic TextPert which
uses a RISC board. We have been told by the company that
it does not perform essentially differently from the cheaper
version except for speed. but that they may allow access to
the engine for certain purposes the user may require. For
Macintosh users who only want to scan certain kinds of
computer produced documents, TextPert may offer some-
thing approaching an acceptable solution, but it is to be
hoped that future versions will take into account the need
to train for different fonts.

al-Ali

ticularly for controlling words that have run together. To
facilitatc comparison between the original scanned image
and the text document. the spelling checker highlights
problem arcas simultancously in both.

The texts on which we tried al-Qari’ al-Ali were for
the most part photocopics from works printed in the late
nineteenth century in relatively complex fonts (for ecxample
Shaykh'zadah's Hashivah on al-Baydawi printed in Con-
stantinople in 1306/1888—1889). There were quitc a few
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breaks between letters, and spaces as oftcn as not occurred
in the middle of words, rather than between them. The re-
sults were none the less impressive, although anyone inter-
csted in scanning texts of this type must be prepared to in-
vest a great deal of time both before and after scanning.

The text documents we produced using al-Qari’ al-Ali
were later converted for the Macintosh using a conversion
table we made in Paradigma 2.0, a program designed by
Espen Aarseth at the University of Bergen. The PC Arabic
system handles ligatures and initial and final forms differ-
ently from the Macintosh, and word boundaries in the text
document produced by al-Qari" al-Ali were often clear on
the PC even when there was no actual space between the
words. These boundaries disappeared when the text was
converted for the Macintosh. Since at this stage in the pro-
gram's development the adding and subtracting of spaces
has to be done manually, it is probably better to carry out
this part of the correction process on a PC, cven if one in-
tends to continue working on a Macintosh later on. We
understand that a Macintosh version of the program is un-
der development. but we have no information about how
this particular problem will be handled. Perhaps the best
results can be achieved, once preliminary spellchecking
has been carried out, by converting the text from the
Alamiah Nawafidh Windows code page to that used by
Arabic Windows 3.1 or 3.11 by means of the utility al-
Muhawwil that comes with these version of Arabic Win-
dows, and then continuing correction of the text in the
Arabic version of Microsoft Word for Windows 6.0.

The very considerable amount of time it takes to train
for new fonts, especially hand set fonts with many liga-
tures, is one of the main problems with al-Qari’ al-Ali.
Even when teaching Latin fonts the process went slower
and the operations were more cumbersome than, for ex-
ample, in the bit-map program ProLector, which, however,
is considerably more expensive. Quicker routines for
training fonts would be a great improvement. A feature
that al-Qari’ al-Ali has which is not in ProLector, is the
possibility of editing bit-map models within the program
and inserting them into a set of previously trained models.
Al-Qari’ al-Ali has an English menu option, so it can in
fact easily be used by persons unfamiliar with Arabic. The
Arabic menus in al-Alamiah's Nawafidh Windows consti-
tute only a slight problem for experienced Windows users
who do not know the language.

Because the program, although slow. scems so power-
ful and so promising, we would like to note some problems
which we hope the developers will take into account in fu-
ture upgrades.

v/ Manual. Although the manual may look nice, it
contains only very superficial information and needs to be
entirely redone. An English version would also be helpful.

v’ Image rotation. We did not find, within the pro-
gram, a tool for gradual rotation of the images to be
scanned or read. Such a feature would make it easier to
maintain a constant alignment of scanned images so that
the program always sees the characters it is to learn or read
from the same angle.

v' Recognition blocks. Al-Qari" al-Ali places groups
of connected letters into a green frame and what it thinks
are individual letters within the group between horizontally
adjustable red lines inside the green frame. Neither the
width nor the height of the green frame can be manually

adjusted. which means that characteristic elements of a
block are on occasion excluded or extraneous information
included. Within the green frame. the program lets one
know what it is taking as characteristic of a letter by outlin-
ing it in bluc. It would be helpful, if it is possible, to have a
means, in addition to the red lines, of activating or deacti-
vating the blue outline where the program has made a
mistake. The program will have certain difficulties with
complex fonts until these problems are remedied. For the
moment the best guideline seems to be not to override the
program's choicc when training any more than necessary,
since it is not unlikely that it will make the same choice
again anyway. When the program has seen a medial letter
or ligature as one in isolation because of breaks in the
word, for example, the “in isolation” choice at times has to
be accepted. Otherwise the program may fail to read the
letter or ligature, or read it as something else.

v Fonts. The program comes with few pre-trained
fonts, and thosc it docs provide are computer fonts with
few ligatures. Given the amount of time needed to train
fonts, the library of pre-trained fonts, particularly non-
computer fonts, needs to be greatly expanded. Further, the
program lacks an cfficient means of visually comparing
fonts to be read with the pre-trained fonts, since the font
display window in the “create/emend” font library dialogue
box gives an inadequate image of small fonts. Lastly, there
is in the present version no means of scaling up or down
previously trained fonts, which means that every font in
every size has to be trained separately. However we have
been told by the company that in the next version it will be
possible to reproduce fonts in other sizes (plus or minus 2
points in either direction).

v’ Confusing messages. One problem we experienced
with al-Qari’ al-Ali was that when all the places allowed
for the variants of a character in a given position had been
used up, the warning that appeared was not always the
same. A character may have cleven variants in each posi-
tion (initial, medial, final, or in isolation). When we tried
to teach a twelfth variant, the message occasionally stated
that we had exceeded some other limit. The problem may
have been insufficient memory in the computer we were
using. or it may be in the program. In any cvent, when us-
ing the current version of al-Qari’ al-Ali one should be
aware of the possibility of inappropriate messages appear-
ing.

v’ Ligature dialogue boxes. The dialogue boxes for
certain combinations of letters, such as “fii”, offer only the
normal position option, in this case “in isolation” or “fi-
nal”, when in fact in some fonts other positions occur. An
“other” button is needed here to allow for the less common
options.

v/ Ligature list. The window listing optional ligatures
gives them in order of creation rather than alphabetically,
which in most cases makes it more difficult to find the
ligatures one is after. The current method, however, makes
it easier to correct mistakes one has just made. If possible,
the ligature window should include an optional alphabeti-
cal sorting button.

v Limited number of ligature possibilities. The
possibilities for creating (coding for) new ligatures are far
too limited for fonts of any complication. It is possible to
train new fonts just for ligatures, but this is a complex and
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laborious process that inevitably involves duplication, un-
less a separate record is kept for all ligatures. We nced up
to 1000 more possibilities just for fairly complicated older
fonts. If the possibilitics were almost infinite, the program
could be used to recognize an almost infinite number of
signs, images, and symbols, and al-Alamiah would, as a
result, have an almost infinite market for their product.

v/ Space markers. Because of the problem with
spaces between and within words alluded to above, the al-
Muharrir word processor that comes with al-Qari’ al-Ali
should have an option for marking spaces between groups
of letters.

v’ Stability. The stability of the program, cspecially
when communicating with the scanner, seems to need im-
provement. The problem may have been in Arabic Win-
dows or in our hardware. When writing the first version of
this review we were using a modest Olivetti
486SX/25 Mhz with 8 Mb RAM and a Hewlett-Packard
ScanJet Ilcx. Subsequently we have used a Compaq XL
590 with a Pentium 90 processor and 16 Mb RAM. This

machine may be a little too fast for the program. Recogni-
tion speed has increased by a factor of about nine, but
clicking with the mouse does not always stop the recogni-
tion feature in the training mode as it should.

We tested incidentally some of al-Alamiah's other
software, in particular the word processor Al Ostaz, the
Koran database for Arabic Windows, and the hadith data-
bases for Arabic DOS. All of these were impressive prod-
ucts which should reccive a warm welcome in any milieu,
academic or religious, with a special interest in the Arabic
and Islamic heritage.

This review was first made available on the Internet on
the lists Reader (14.01.95) and Itisalat (17.01.95), and the
original version is preserved in electronic form and in hard
copy in the Archive of Electronic Publications of the Sec-
tion for Middle Eastern Languages and Cultures,
University of Bergen (http://www.hf-fak. uib.no/institutter/
midtspraak/aep.htm).

Notes

1. Al-Qari’ al-Ali 1.1

Producer:

al Alamiah Software Company
al Alamiah Building
Freezone, Nasser city

Cairo, Egypt.

B 20-2-2749929

Jfax: 20-2-2740044

e-mail: alamiah@intouch.com

2. TextPert 3.7 Arabic

Producer:

CTA, S.A.

c¢/Joan d’Austria, 68

08005 Barcelona

Spain.

B 34-3-4850410

fax: 34-3-4855327

e-mail: textpert.int@applelink.apple.com

S Manuscripta Orientalia

Requirements:

O IBM compatible; minimum 386 processor;
486 or Pentium is to be recommended
O 4 AMb RAM, 8 Mb recommended, 16 Mb still better
O mouse
O Windows 3.1
3 al-Nawifidh al-Arabiva Arabic interface for
Windows, version 4.01 or later (same producer)

Requirements:

O Apple Macintosh: all more recent models

0O 1 Mb RAM minimum. 2 Mb or more reccommended
3 at least 2.5 Mb on HD

O Arabic system 6.1 or higher. including 7.1

O hardware protection unit
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ITISALAT OCR DISCUSSION

Announcing the Internet forum on Arabic computing,
called: ITISALAT. ITISALAT, which made the pages of
Al-Hayat (the world's most widely circulated Arabic lan-
guage news daily) on 2 May 1995, promotes contact and
stimulates the exchange of information in the field of
Arabic computing. ITISALAT subscribers discuss the fol-
lowing topics and others:

Arabic optical character recognition (Arabic OCR);
Arabic computational linguistics;

Arabic machine translation;

Arabic computer-based training/education;
Arabic software development;

Computing developments in the Arab World;
Arabic corpora compilation;

Arabic data storage & retrieval:

Arabic hypertext:

Arabic code standardization:

Arabic email.

The name ITISALAT is actually a play on words. On
the one hand it derives from the Arabic word “ittisaalaat”
which means “connections™ or “communications”. But it
also forms the acronym for /7 IS Arabic Language And
Technology. More than half the 225+ ITISALAT subscrib-
ers live in North America. The rest are spread throughout
Europe and the Middle East. including Egypt, Iran, Israel,
Kuwait, Morocco, Saudi Arabia, Tunisia. and the UAE.
And although they hail from widely diverging professions.

such as computer engineering, Arabic linguistics, and li-
brary science, they do share a common objective: to further
the development of Arabic computing. ITISALAT began
operating in May 1993.

The same wave of computer network communication
that has captured the American imagination has begun to
sweep over the Middle East. More and more Arab coun-
tries have connected to the Internet in recent years, and it
won't be long before Arabic email becomes the medium of
choice for communication with our friends and colleagues
from Morocco in the West all the way to Iraq in the East.
We hope that ITISALAT can play a small part in the
Arabization of the Internet. Time will tell. ITISALAT fre-
quently operates in cooperation with The Association for
Arabic Computing in North America, ICEMCO, and The
International Association for Arabic Computing. It has no
official links with these or other organizations, but we all
complement each other, and share a similar goal: to further
the development of Arabic computing.

Arabic optical character recognition constitutes one of
the most important topics of discussion on ITISALAT. On
the surface, the discussion has concentrated on comparing
and contrasting the various Arabic OCR software available
on the market, along the dimensions of price, platform,
ease of use, and quality of results. I hope that the readers of
YNanuscripta Irientalia will find the summary of
ITISALAT discussion interesting *.

1 LEven though I may seem an expert on Arabic OCR, I must stress I'm just an end-user with experience
— with two OCR-programs. I've reached acceptable results by using Al-Qari, but still sometimes (like yes-
terday night) I curse the product. I haven’t published on the subject yet, but I'm now in the stage of pre-

paring a paper about this subject for ICEMCO. This is also going to be a practical report on working with Al-Qari
(and some remarks about the other program Iqra’). I will present some results during the presentation of the paper...
.0 think I may say I am an experienced user of Al-Qari’ al-Ali (Automatic Reader) of al-Alamiya (Sakhr), and
also of Igra’ 4. Al-Qan is the newest and best performing of the two, so since about 6 months I stopped using Iqra’.
I realized that in my enthusiasm when I reported on 99 % success rate in Al Qari al-Ali , I maybe forgot to mention
the spell-checking as being part of the process. So to repeat: I copy a page, remove all 'noise’, scan it to make a -pcx
file. Then I have Al-Qari recognize the pex-file. This s done at an average speed of 80—90 characters per second.
When the text-file is on the screen, I run the spell check utility, that has a relation with the picture-file. When the spell

* To subscribe, send the command (A) to address (B): (A) — subscribe ITISALAT your-1st-name your-last-name (B) —
listserv@listserv.georgetown.edu. For more information, contact: Dr. Paul Roochnik, Moderator, ITISALAT email: roochnik@ios.com.

Paul Roochnik.
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checker runs into an unknown Arabic word, this word is both highlighted in the text-file (right half of the screen) and
in the (enlarged) picture of the original (left side of the screen). In this way it is very easy to correct the misrecognized
word. This may take some time though. I think an average of 8 pages an hour can be done in this way. But this work
can be done by a young/cheap assistant, so that we researchers can lean back and think, or surf on the WWW. But if
a misrecognized word is still an existing word, spell checker just proceeds assuming nothing went wrong. So 100 % s
not possible. I checked Abdel-Hadi’s Home Page (for the OCR-report). Joseph Bell who reported on Al-Qari earlier this
year is on this list too. I think he was less positive because the type of texts he is dealing with is completely different:
old printing with all the disconnected characters etc. But Joseph also once wrote on this list that Al-Qari’s capacity for
storing ligatures is limited. I must say I did not run into this problem. First of all there is a number of pre-defined
ligatures (all the usual ones, some 30 or 40 of them), but there is also the possibility of user-defined ligatures. I did
not count them, but I think my most trained typeface contains at least another 50 or 60 ligatures (sometimes just
combinations of 2 characters that are not ligatures at all, but the program always picks them together).

I admit this 99 % (which is just an estimation) can only be achieved under most favorable conditions, i. e.: very
good paper quality, very clear print, afler copying the original and removing all noise (headers, footers, illustrations
etc.) and learning the type-face for several hours (especially when the typeface contains a considerable number of liga-
tures). The number I mentioned was realized on the Kuwaiti magazine ‘Al-Arabi‘ which reaches us through the Ku-
waiti embassy.

Jan Hoogland

2 Now a brief comment on the Arabic OCR programs: I have followed the reports on some of the OCR

= packages available for Arabic and posted on this list or some other similar lists but never felt the need to

make any commenls because I did not have any access to such programs for the simple reason that I

could afford none of them. I am a user of OCR programs for Western languages and recognize their importance to
anybody needing to move printed text to computer media.

My observation to Jan Hoogland is that his description of the product he reports on — with much appreciation
from all of us — does not match high enthusiasm for the product. According to Jan Hoogland, it takes several steps of
preparation of the text before it can be recognized by the OCR program, and the output of the program is about
8 pages per hour. Even afier ....assuming that those pages are average printed book pages, I find the OCR program to
be very slow and cumbersome. I managed better than 20 pages per hour scanning the text of Yusuf Ali’s “The Holy
Qur’an” including the foot notes. There was no need on my part to make any preparation of the pages which consist
of three main parts each: English text, footnotes, and Arabic text. Many a time I scanned 60 or more pages at a time
and unless I asked to defer recognition, the program would recognize all what I have scanned as soon as I stop scan-
ning. The 20 pages per hour, I mentioned earlier from start to finish including the final corvection and cleaning of
the final text. At the end of all this I have the opportunity to save my work in any one of several formats including

lain text.
’ From what I have read about Arabic OCR packages, there is nothing that may come close to what I have de-
scribed, thus my question to the members of this list. Why should Arabic users of computers allow themselves to accept
inferior products at exorbitant prices? Let us not blame it on the vendors. It is our responsibility to demand better
products and refuse to use inferior ones. I would love to have a good and reasonably priced Arabic OCR program, but
at the rate things are progressing in Arabic computing, I have a long wait ahead of me.

Sabri Kawash

n I have been the PI of ARPA Arabic OCR project which started in July 1992 and ended in July 1995.
= The Arabic OCR research and the obtained results by other researchers by that time were poor. Most of
them had used a very small database which had no real-world importance. My goal was to implement a

system using neural network technology that can recognize average to good quality machine-printed Arabic text with-
out retraining (the ultimate goal is a character accuracy of 98 %). We had access to a database of 350 documents
Jfrom magazines, newspapers, and books. The data was later enhanced by inclusion of 15 Windows fonts as well. The
first Beta version of the system was made available in July 1995. ...As a researcher & a technology developer who has
spent some time to develop algorithms for OCR of Arabic text, I have a few comments to make here. From a user point
of view, your comments are true. The Arabic OCR systems are expensive and do not compare in performance to Latin
OCR systems. Budt is this a fair comparison? — You have to consider that Latin OCR systems have been the results of
hundreds of man years of research and development in at least last 30 years and millions of dollars in investment.
Arabic OCR is in its infancy and there is not a whole lot of money being spent on it, — Latin text is much less com-
Plex to recognize compared to Arabic text or Chinese for instance. The complexity of Arabic/Farsi OCR is much more
than Latin text OCR. You cannot compare apples and oranges. Also when the quality of Latin text documents de-
creases, the performance of these systems drops sharply as well, — the extent that a technology can be developed and
enhanced is directly related to the investment in that technology. If there is money, it will absorb great talents to de-
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velop and enhance the technology. To invest in any technology, one needs a reasonable rate of return on his/her in-
vestment. I do not know if the Arabic OCR market (low end users) is big enough to justify the risk for anyone. As a
result, prices are high and performance is lower than comparable Latin OCR systems (add to that the non-existence of
Software Copy Right Law). Still with those high prices, I am sure the vendors are not making money on it, — I have
developed an OCR system for Arabic which is based on neural networks and does not require training — mnot sensi-
tive to size or font- as long as the text is from Naskh family of fonts or something in that neighborhood (for other
styles, a retraining is required). This is a superior technology compared to other Arabic OCR systems and is in Beta
test now. Will it be available for end users any time soon given the market size? I guess not. Even Microsoft is not yet
making any money on their Arabic products (correct me if I am wrong). Just imagine anybody who runs Arabic Win-
dows is probably a potential Word for Arabic customer. When it gets to Arabic OCR, there is a small portion of this
population that are potential OCR customers and currently it is not enough to make developers such as myself and
technology investors excited. The high-end market, may be another story. In conclusion, I think if there was a Perfect
Arabic OCR system, it would not make enough sales (as a low-end product) to support and maintain itself. So you
are right that there is a long wait.... and this was our side of the story!

Khosrow M. Hassibi

] Dear Dr. Hassibi,

= Thank you very much for your reply and clarifications, but let me assure you that aside from your in-

volvement in OCR software development, that all the points you made are well known to me and that is
why I am so concerned about the cost and quality of software available for computer users who use the Arabic charac-
ter set and its variations. The market is not insignificant, but not mature yet. Any investor in that market has to look
for the future and not at the present. I don’t know if Microsoft is making or losing money in that market, but they
have managed to dominate it and set the standards for it while the users of those languages that use the Arabic char-
acter set are passively watching. Consider the mess we have with the serious standards created by serious vendors in-
cluding Microsoft, and consider the disregard Microsoft exhibited when it disregarded the standards after they were
set by introducing yet another standard for Arabic Windows. What objection was there from the users? None.

My criticism of the quality and the cost of software for the Arabic computer user — by Arabic I don’t mean the
language but the character set — was not aimed at the software developer or the vendor as much as it was aimed at
the user.

My friends, technology is very expensive and cannot be developed at the expense of the end user especially during
the development stages. Among the users of the Arabic characters there are many wealth countries, some of the
wealthiest in the world. Certainly some of the governments of those countries can afford to make an investment in the
Sfuture of their people and spend some money to develop some software that is commercially not feasible but important
and necessary such as good OCR programs. Among the readers of this form there are people who are associated with
some institutions in countries were mullions of dollars are spend daily on less important things that the development
of good software, and I am sure that some of those people are in a position to make such suggestions to their institu-
tions and governments. But first a realization has to be made. If people do not demand quality for a fair price, they
will continue to recetve mediocre products at the exorbitant prices and that not everything can be bought at the open
market. Something have to be home-grown and developed at home to meet the local needs.

Sabri Kawash

"] I think you made the point very clear. I 100 % agree with you about what you have mentioned above.

= Guess some of these governments must invest in some of these technologies the same way that U.S. gov-
ernment has invested in areas of technology that did not yet have a mature market. Specially if these

technologies are directly related to their culture and language.

I hope your message will be heard.... Thank You for your thoughtful comments,

Khosrow Hassibi

] The logical answer to this OCR debate is competition. If I were to develop a good Arabic OCR program, I
= would sell it for like $200. The other OCR developers who are selling theirs for $2000 will be forced,

whether they like or not, to lower the price of theirs. Look around you and see how software and hard-
ware prices have dropped dramatically because of fierce competition. Companies think of quality and customer serv-
ice. If you're thinking of return on your investment, would you rather sell a $2000 product to 1000 users or a $200
product 10.000 users? When you're planning to develop an upgrade, which market would you choose, the 1000 users
or 10.000 wsers? Once more good players join the game, the game will be more exciting!

Abdel-Hadi
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n Well. The point I was trying to make was that the market is small TODAY and it will be hard to attract
e new companies to COMPETE in it. TOMORROW things may be different. With such a small market,
you will not get COMPETITION in near future.

Khosrow Hassibi

2 I don’t think the market is that small that you can't justify the development of an OCR program. If
— you're reasonably priced, people will buy the product and you'll have a market. Some companies take the
risk of putting out a new product where they don’t know how successful it will be.

Abdel-Hadi

2 I do understand the remarks of both colleagues, but fully disagree on the point that OCR-software is of
= poor quality. Al-Qari’ al-Ali performs very good and certainly meets my demands (although not all of

them). And I do not think my demands are too low, what I need is machine-readable text that can be
wsed for (manual) dictionary making. As I promised, I will keep you informed, and try to get some fip-experience in
order to make some files available in order for you all to judge yourselves.

Jan Hoogland

] My research has focused on Arabic spell-checking, which I believe is an essential supporting component
= of successful Arabic OCR. However, effective Arabic spell-checking requires syntactic as well as morpho-
logical analysis, and I am unaware of any OCR system that incorporates both morphological and syn-
tactical analysis. ...I have been impressed by Jan Hoogland’s report for high OCR accuracy using Al-Qari’ al-Al
(well, maybe not 99 % accurate, but darn good), but the main problem for me is that I cannot see adding yet another
OS (Sakhr) to my system. In fact, doesn’t use of Al-Qari’ al-Ali imply a “dedicated” Sakhr system? (this isn’t a rhe-
torical question—I'd really like to know). I'd like to see a reasonably-priced (less than $1500) Arabic OCR that runs
in Arabic Windows, and has the accuracy of Al-Qari’ al-Ali (or better). Apparently, this requires not only OCR but
some intelligent spell-checking as well. By “intelligent” spell-checking I mean contextual analysis of syntax: there are
too many Arabic words that look fine (i.e. accurately spelled) in isolation, but in context you can tell right away
what’s wrong. Will such a product be available soon?

Tim Buckwalter

n Sakhr plans to make all their products available for MS Windows and I think Al-Qari’ al-Ali was on
— top of their list and pretty sure it’s available now.

Contact Digitek in the US. I guess you mean a grammar checker. Al-Qari’ al-Ali supposedly had a
grammar checker included.

Abdel-Hadi

= I think Al-Qari’ al-Ali is already available for MS Arabic Windows...About using another system: I use
= three different Windows-versions: 1) Dutch Windows 2) Arabic Windows (for workgroups, etc.) 3)

Arabized English windows, Nawafidh, Sakhr for the Al-Qari’ al-Ali (and no Windows 95 yet, why
should I?). This all works OK, as long as every Windows is in a different subdir. The only thing is that my Dutch
windows shows some garbage as group- and item-titles for some programs. (But I think this can be avoided by making
sure that config.sys and autoexec.bat do not make any mention of Windows, or Windows sub-directories etc.). Of
course you need some extra space on your HD, but it all works very well.

Al-Qari’ al-Ali for Nawafidh certainly has no grammar checker. Just a spell-checker, as I earlier described: rela-
tion between the picture-file and the text-file. Any non-existing word (according to the program’s dictionary) is shown
in both. Bul: for example the word mas’il, as written in the corvect way (i. e. hamzah on waw!), is always indicated
as mis-spelled. To all our Egyptian friends: your spelling (hamzah on ya’ in mas’ul) is wrong.

Jan Hoogland
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] I have constructed a web page that includes my Ph.D. dissertation on Arabic OCR and some of my pa-
= pers in postscript format. The page also includes a bibliography of Arabic OCR in three different for-
mats. The bibliography appeared in a paper titled “Survey and bibliography of Arabic text recognition”
published in Siganl Processing, January 1995. You will also find a database of Arabic document images and their
ground truth text, which were used in some of my experiments. You are welcome to view and download those items,
but if you use them, please, cite the reference. The address of the page is http://george.ee. washington.edu/~badr

Badr Al-Badr



PRESENTING THE MANUSCRIPT

0. F. Akimushkin

MURAQQA*. ALBUM OF THE INDIAN AND PERSIAN MINIATURES
OF THE 16—18TH CENTURIES AND THE MODELS
OF THE PERSIAN CALLIGRAPHY OF THE SAME PERIOD

Muraqqa® is an interesting and rare in its repertoire col-
lection of the Indian miniatures of the Mughal school of
the 17—early 18th centuries and the Deccan school of the
17th century, as well as of the Persian miniatures of the
Isfahan school of the late 16—17th centuries. It also con-
tains the models of Persian calligraphy art.

In spite of the very high value of the wonderful
miniatures of the Album — Muragqa’ — and the publica-
tion of 17 of them, up today its full corps was practically
unknown both to the specialists of the Persian and Indian
book miniature and to the students of the Persian calligra-
phy. The following lines represent an attempt to fill
the gap.

The Album was made in the accordion (type de con-
certina) way: only on one side of the sheets therc were
miniatures or the models of the calligraphy, which were
linked by pairs, four paired blocks combined (for example.
ff. 14—15, 22—23, 26—27, 32—33). The size of each fo-
lio is 22.5 X 36.5 cm, 45 folios in all.

Decoration: after the mounting of the Album on every
folio the preliminary marking out was made with the
monochrome frame-lines, determining the bordure lines,
margins and internal frames, which were to be decorated
later. The artist-decorator, evidently, never started his
work, as all these sheets remained unfinished except folios
1 and 45 which were decorated by the master-decorator.
F. 1a: the margins of the thick glue paper against the green
background with the golden ornamental painting (ac-
cording to the conventional pattern) — stylized lotus and
peony (khata'i) flowers with the figures of the birds and
phoenix in the upper part of the margins. On the frames of
the sheet there is a brown bordure stripe with thin (white
and green) lines, while the wide frame of the miniature is
monochrome. F. 45: the margins of the thick glue paper of
the rose tint with the golden ornamental painting (ac-

cording to the pattern) — spiral of the stylized flowers of
peony (khata'i) and lotus. Several models of the calli-
graphic writing (ff. 23a, 26a, 27a), the miniatures (ff. 17a.
20a. 25a. 34a). decorated with the painted frames in differ-
ent water-colours and gold ornament. evidently. were once
the part of other albums and afterwards, without changing,
were mounted in this AMuraqqa’.

Binding: the size is 22.5X36.7 cm. Because of the
special way of mounting of Afuragqa’. the binding has only
two protective covers (without the backside cover and the
valve). The binding in papier mache is decorated. on the
top cover, with a water-colour painting coated with lac-
quer. The central field is decorated with floral (roses. tu-
lips. peonies) and plant (large-leaf branches) muotifs. sur-
rounded by a fine frame of gilded lines. against a dark red
background sprinkled with gold dust. Around its edge is a
large band embellished with a garland of flowers (khata'i)
on a black background. A fine band similar to the inside
frame runs all the way around. The back cover of the
binding is made and decorated in the samc way. In the
center of the cover, on a large leaf. is the signaturc of the
master-decorator — “Made by the very humble Muham-
mad Shafi” ibn Muhammad Masih, 1144 [1731—1732]".
The two inside covers are made in the same way: a mono-
chrome central field (gold colour). framed by a dark gold
band decorated with three white lines. It is believed to
come from Isfahan or, probably. Mashhad.

There is some problem about the dating of the Album.
The binding dates from 1144/1731—1732. It scems to be
contemporary with the Album's compilation. However, the
existence of the Indian miniatures, made in the second half
of the 18th century, shows that the decoration of the Al-
bum had not been completed. It was finished about the 60s
of the 18th century.

The Masters of the Brush and Qalam

The Indian miniatures of two schools form a little
more than a half of the Muragqa® (23 folios from 45): the
Mughal school of the late 16—early 18th centuries and the

Deccan school of the first half of the 17th century. The
Mughal school is represented with 21 miniatures (ff. 2—5.,
701213, 19—21. 2518, 19, 34, 35, 37—39_ 41. 44, 15),
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while the Deccan school with two miniatures (ff. 30—31).
No one of them has a signature, neither original, nor at-
tributive. 9 miniatures were published (ff. 3. 4. 7, 12, 20,
28. 30, 31, 35), sce T. V. Grek. Indiiskie miniatiury 16—
18 vv. (Moscow, 1971). tabls. 9, 10,27, 7. 5. 45,61, 62, 6.

The Persian miniatures arc less numerous — there are
only 14 of them (ff. 1. 6. 8—11. 16—18. 24—36. 40, 42,
43). These arc the works of the Isfahan school of the late
16—Ilatc 17th centurics. 9 of them are signed by the re-
markable masters. Two morc miniatures arc being attrib-
uted here. Artists:

1. Sadiq beg Afshar. who bore the literary pseudonym
Sadiqi (940—1018/1533—1610) — famous artist, poet.
writer and warrior. As an artist he served under Tahmasp I
(r. 1524—1576). At the time of "Abbas I (r. 1587—1629)
he was appointed the head of the Royal library, but in 1593
he was dismissed. There is onc miniature undoubtedly
madc by him — “Portrait of Timur Khan Turkman™ (f. 16.
sce pl. 1). “Scene at the Desolate Tavern™ also. probably,
belongs to him.

2. Aqa-Rida b. "Ali-Asghar Kashani. known as Rida-
vi "Abbasi (d. 1044/1635) — an outstanding Persian artist,
who created the whole epoch in the Iranian art, founder of
the Isfahan (traditional) school of miniature of the
17th century. Two miniatures (ff. 10, 11) and also a bril-
liant realistic “Portrait of a Man™ (f. 17, sce front cover),
which was made by the artist 8 months before his death,
belong to him.

3. Muhammad Yusuf Musavvir — evidently, onc of
the pupils of Rida-yi "Abbasi and his fellows. His minia-
turc “The Shaykh and the Harlot™ (f 6. see pl. 3) was
completed by him in 1068/1658.

4. Mu'in Musavvir — ecvidently, the most talented
and prolific pupil of Rida-yi ‘Abbasi. His works are dated
back to 1635—1707. He served under four representatives
of the Safavi dynasty, including the last Sultan Husayn
(r. 1694—1722). There are two miniatures, signed by him
in the Muragqa® (ff. 9, 16), one more could be attributed to
him (f. 40).

5. “Ali Quli beg Jabbadar — the famous artist, whose
works has a European touch. He worked under the reign
of three last Safavides. His works are dated between
A.H. 1068 and 1129 (A.D. 1657—1717). There is one
miniature, belonging to him (f. 1), made in the realistic
manner.

6. Muhammad Sultani — the artist, who worked in
the European trends of the Isfahan school of the
17th century. Two miniatures (ff. 42, 43) in the Muraqqa‘
belong to him. Without any doubt he was a contemporary
of Sultan Husayn (r. 1694—1722).

Eight Persian miniatures were published (ff. 1, 6, 10,
11, 16, 17, 42, 43), see O. F. Akimushkin, A. A. Ivanov,
Persidskie miniatiury XIV—XVII vv. (Moscow, 1968),
tabls. 75, 70, 64, 63, 74, 72, 77, 78.

Calligraphy: in the Muraqqa® there are 8 models
(ff. 14, 15, 22, 23, 26, 27, 32, 33) of the calligraphic writ-
ing (7 in nasta'lig and one in shikasta-yi nasta‘lig) in
Persian (7) and in Turkish (1), dated back to the middle of
the 16—beginning of the 18th centuries. All of them were
made in Iran. Evidently, three masters of six — ‘Abd al-
Wahhab al-Husayni al-Mashhadi (f. 32), Shah Muhammad
Mashhadi (ff. 14, 15) and Muhammad Rida Tabrizi
(f. 22) — were among the prominent calligraphers of their
time (in the second half of the 16th century) and their
names are mentioned in the narrative sources.

Structure of the Album

Miniaturc “Portrait of Mirza Jalala™ (see pl. 4). Art-
ist — "Alf Quli (-beg Jabbadar). Isfahan school. the 70—
80s of the 17th c. Annotated signaturc: "Him! This is the
portrait of Mirza Jalala. The old slave. “Alt Quli™. D 181,
f. 1a. Size: 9.1 X 16 cm (hcreafter the size of the miniature
without a frame is mentioned). Water-colour. gold. silver
on paper. Publ.: Akimushkin. Ivanov. Persidskie mini-
atiury, 33—34, tabl. 75. De Bagdad a Ispahan (Milan,
1994). 240.

Miniaturc “Zahir al-Din Babur on His Throne (?)”.
Mughal school. 18th c. Presumably thc miniature repre-
sents the founder of the Great Mughal dynasty Zahir al-
Din Babur, the Timurid (d. 1530). D 181, f. 2a. Sizc:
5.8 X 7.7 cm. Water-colour. gold. gouashe on paper.

Miniaturec “Portrait of Jahangir Kecping Flowers
in His Right Hand”. Mughal school. first quarter of
the 17th c. D 181, f. 3a. Size: 6.8 X 12.3 cm. Water colour,
gold and gouashe on paper. Publ.: Grek. Indiiskie mini-
atiury. tabl. 9.

Miniaturc “Small Portraits of Five Different Pcrsons
and a Bud of Dog-Rosc™. The miniaturc consists of six
fragments madc in different time and by different artists.
Mughal school. latc 17thc. It is partly cxccuted in
the technique of sivahqalami. D 181, f. 4a. Size: 10.2 X
X 14.8 cm. Water-colour, gouashe, Indian ink, gold on pa-
per. Publ.: Grek, Indiiskie miniatiury. tabl. 10.

Miniature “Portrait of Lutf Allah Khan”. Mughal
school, carly 18thc. There is an elucidatory inscription
(upwards): “Lutf Allah Khan”. D 181, f S5a. Size: 9.7 X
X'19.5 cm. Indian ink, gouache, gold on paper.

Miniature “The Shaykh and the Harlot”. Artist —
Muhammad Yuasuf Musavvir. Isfahan school, A.H. 1068/
A.D. 1658. The miniature illustrates the quatrain (ruba‘r)
by ‘Umar Khayyam (A.D. 1040—1123), which is written
in four corners of the miniaturc. Annotated signature (in
the center up and down) on the miniature: “He! Painted by
the most humble Muhammad Yiasuf Musavvir in the sub-
lime, very pure and holy [city of] Mashhad, 1068”. D 181,
f. 6a. Size: 11.3 X 18.2 cm. Sivahqalami, Indian ink, lac-
quer on paper. Publ.: Akimushkin, Ivanov, Persidskie
miniatiury, 30—31, tabl. 70; De Bagdad a Ispahan, 242.

Miniature “Elephant Hunting”. Mughal school, late
17thc. D 181, f 7a. Size: 11.2 X 18.8 cm. Water-colour,
Indian ink, silver on paper. Publ.: Grek, Indiiskie mini-
atiury, tabl. 27.

Miniature “Scene at the Desolate Tavern”. Artist —
presumably, Sadiq-beg Afshar (attributed here to). Isfahan
school. ca. A.D.1600. D 181, f 8a. Size: 13 X19cm.
Water-colour, Indian ink, gouache and gold on paper.

Miniaturc “The Teacher and the Pupil”. Artist —
Mu'in Musavvir. Isfahan school, A .H. 1085/A.D. 1674.
Signature (below in the center): “Completed on Sunday 20
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in the month of Rabi* II in the year 1085 for the muraqqa’.
Mu‘in Musavvir made, practicing”. D 181, f. 9a. Size:
12 X20.2 cm. Water-colour, Indian ink, gold on paper.

Miniature “Portrait of a Man with the Chandelier”.
Artist — Rida-yi ‘Abbasi. Isfahan school, early 17thc.
Signature (to the right): “Made for Muhammad- Bagqir, the
most amiable from the sons, may Allah continue his life
for centuries. The humble Rida-yi *Abbasi has made”. On
the margins round the miniature in 14 cartouches a lyrical
poem is written. Small-size nasta'lig. D 181, f. 10 a. Size:
8.7 X 4.8 cm. Water-colour, Indian ink on paper. Publ.:
Akimushkin, Ivanov, Persidskie miniatiury, 28, tabl. 64,

Miniature “Darvishes' Ritual Ceremony”. Artist —
Rida-yi ‘Abbasi. Isfahan school, A.H. 1031/A.D. 1622.
Signature (in the lower left corner): “This majlis was de-
picted on Friday 18 in the happy month of Shavval in the
year 1031. The humble Rida-yi ‘Abbasi has executed”.
D 181, f. 11a. Size: 11.1 X 17.8 cm. Water-colour, Indian
ink on paper. Publ.: Akimushkin, Ivanov. Persidskie mini-
atiury, 29, tabl. 63.

Miniature “Portrait of Jahangir with the Falcon on His
Left Hand”. Mughal school, first third of the 17thc.
D 181, f. 12a. Size: 9.6 X 16.8 cm. Water-colour, gold and
Indian ink on paper. Publ.: Grek, /ndiiskie miniatiury,
tabl. 7.

Miniature “Woman-Musician with the Sitar”. Mughal
school, late 17th c. D 181, f. 13a. Size: 4.5X9.9 cm. Wa-
ter-colour, gold on paper.

A model of calligraphic writing (git'a). Medium and
small-size nasta‘liq. Calligrapher — a famous master of
the script styles nasta‘liq and thulth — Shah Muhammad
[Mashhadi], known as Vathiqi (d. ca. 1570). The 60—70s
of the 16th c. Iran (Mashhad?). 8 lines: the verses by the
calligrapher. Signature: “Shah Muhammad executed,
practicing”. D 181, f. 14a. Size: 7 X 18.2 cm. Black Indian
ink, tinted paper.

A model of calligraphic writing (git’a). Medium-size
nasta‘lig. Calligrapher — Shah Muhammad [Mashhadi}.
The 60—70s of the 16th c. Iran, town of Sarl. 4 lines. Sig-
nature: “This git*a was written in Sari by the humble Shah
Muhammad”. D 181, f. 15a. Size: 6.5 17.9 cm. Black In-
dian ink, tinted paper.

Miniature “Portrait of Timur-khan Turkman”. Two
artists — Sadiq-beg Afshar and Mu'in Musavvir. Isfahan
school, 17th c. The miniature was begun in A.H. 1002/
AD. 1593—1594 by Sadiq-beg Afshar (d. A-H. 1018/
AD.1609—1610) and completed in A.H. 1095/
AD. 1683—1684 by Mu'in Musavvir. Signature (in the
lower right corner): “The portrait of the late Timir-khan
Turkman, painted in 1002 by the late Sadiqi-beg Afshar.
Completed in 1095 by the miserable slave Mu'in Musav-
vir. May his life be long!”. D 181. f. I6a. Size: 11.6 X
X 19.3 cm. Water-colour, Indian ink. gold on paper. Publ.:
Akimushkin, Ivanov, Persidskie miniatiury, 32, tabl. 74;
De Bagdad a Ispahan, 241.

Miniature “Portrait of a Man™. Artist — Rida-yi
*Abbasi. Isfahan school. A.H. 1044/A.D. 1635. Annotated
signature (in the top right corner): “Completed on Thurs-
day, 6 in the month of Rabi" I in the year 1044 [August 30,
1634]. Painted by the most humble Rida-yi *Abbasi™.
Above and below in the cartouche there are 6 lines of the

Persian lyrical poem. Wonderful small-size nasta'lig.
D 181, f 17a. Size: 8.5X12.1 cm. Water-colour, Indian
ink on paper. Publ.: Akimushkin, Ivanov, Persidskie mini-
atiury, 26—30, tabl. 62; De Bagdad a Ispahan, 243.

Miniature “Portrait of a Young Man”. Isfahan school,
second half of the 17thc. D 181, f 18a. Size: 6.7 X
X12.7 cm. Water-colour, gold on paper.

Miniature “Meeting in the Mountains”. Mughal
school, late 16—early 17thcc. D 181, f. 19a. Size: 6 X
X 11 cm. Water-colour, Indian ink on paper.

Miniature “Scene in the Harem™. Mughal school, early
17th ¢. The miniature was once taken from some album
and mounted. according to the margins with the designs of
the flowers of India, in the first half of the 17thc. D 181,
f. 20a. Size: 12.5X17.3 cm., with the margins — 19X
X 26 cm. Water-colour, gold and silver on paper. Publ.:
Grek, Indiiskie miniatiury, 14, tabl. 5 (on page 52, No. 5
was erroneously attributed to the Russian National Library
in St. Petersburg (call number Dorn 489).

Miniature “Jahangir Receives Ambassadors with the
Contribution™. Mughal school, first half of the 17th c. Style
and colours of the personages' dress and that of their head-
gears allow to suppose the depicted people to be the inhabi-
tants of the Muslim region. D 181, f 2la. Size: 12.3 X
x20.3 cm. Water-colour, silver and gold on paper.

A model of calligraphic writing (qit'a). Large-size
nasta’lig. The Turkish language. Calligrapher — Muham-
mad Rida Tabrizi (d. ca. 1595), an outstanding master of
the nasta'liq script and siyahmashq. Iran, (Tabriz?),
A H. 986/A.D. 1578—1579. Signature: “Poor Muhammad
Rida Tabrizi. 986™. D 181, f. 22a. Size: 11 X 18.5 cm. In-
dian ink, paper.

A model of calligraphic writing (qit'a). Large-size
nasta'liq. Calligrapher — Qavam al-Din Muhammad. fa-
mous representative of the Shiraz school of calligraphy.
Iran, (Shiraz?). A.H. 1077/ A.D. 1666—1667. Signature:
“This was written by the poor sinner Qavam al-Din
Muhammad. May [Allah] forgive his sins. 1077". D 181,
f.23a. Size: 8.8X18.7cm. Indian ink, golden dust
on paper.

Miniature “Rustam Defeating White Dev”. Isfahan
school. carly 17th c. Miniature borrows the subject from
“Shah-nama” by Firdausi (d. A.D. 1010/1020). Having in
mind to help Shah Kay-Kavus. imprisoned in Mazendaran.
the hero Rustam performed seven heroic deeds. The
miniaturc depicts the last of them. D 181. f 24a. Size:
12.5 X 18.3 cm. Water-colour, Indian ink . gold on paper.

Miniaturc “An Aristocrat's Departure”. Mughal
school. late 16—early 17th cc. The miniature is lightly
tinted with the pink and gold semis. In the center of the
wide stripe. surrounding the internal frame of the minia-
ture. there are 12 rectangular cartouches with the verses by
the great Persian poet Shams al-Din Muhammad Hafiz
(d. A H. 791/A.D. 1389). written in wonderful small-size
nasta'liq. The background of the frames is gilded. deco-
rated with the gold spiral of convolvulus. D 181, f. 25a.
Size: 10 X 15.5 cm. Black Indian ink. water-colour, gold
on paper. The miniature is very close stylistically to the
miniature of the Afuragqa™ from The Russian National Li-
brary collection in St. Petersburg (call number Dorn 489).
Cf. Grek. Indiiskie miniatiury, 12—13 tabl. 1.
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A model of calligraphic writing (qit’a). Large-size
nasta'liq. Calligrapher — Turab b. Fadli Ansari (Isfahani).
Signature: “The praying slave Turab b. Fadli Ansari”. The
80—90s of the 16th c. Iran—India. The text is decorated:
the lines are surrounded with the points and black waved
line (tahrir-i mishdandan). The gilded background has in
the center herbal ornament, performed with the lighter
gold and paints. At the top and at the bottom of the sheet
there are two triangular cartouches of the blue background
with the ornament (islimi-vi bargt). D 181, f 26a. Size:
7.3 X17.5 cm. Water-colour, gold. Indian ink on paper.

A model of calligraphic writing (qit’a). Large-size
nasta‘liq. Iran, the 80—90s of the 16th c. The model is
decorated masterly: the lines are framed with gold (tarsi).
there are also the waved black stripe (tahrir), a flower and
herbal ornament (khata’i and islimi-yi bargi). D 181,
f. 27a. Size: 9 X 16 cm. Black Indian ink, gold and water-
colour on paper.

Miniature “Sacrifice to Shiva”. Mughal provincial
school. first quarter of the 18th c. D 181, f. 28a. Size: 15 X
X23 cm. Water-colour, gold on paper. Publ.: Grek, /ndii-
skie miniatiury, tabl. 45.

Miniature “Conversation of Two Noble Indian Women
in the Presence of Two Servants with Fans”. Mughal
school, late 17—early 18thcc. D 181, f 29a. Size:
11.2 X 17.8 cm. Water-colour, Indian ink, gold on paper.

Miniature “Portrait of Parviz in Full Dress”. Deccan
school, first quarter of the 17th c. The miniature depicts
Parviz (1589—1626), the second son of Jahangir (1569—
1627). D 181, f. 30a. Size: 9 X 14.3 cm. Water-colour, gold
on paper. Publ.: Grek, /ndiiskie miniatiury, tabl. 61.

Miniature “Portrait of Muhammad ‘Adil-shah”. Dec-
can school, middle of the 17th c. The miniature depicts
Muhammad *Adil-shah, ruler of Bijapur (r. 1626—1658).
D 181, f. 31a. Size: 3.7 X 5 cm. Water-colour, gold on pa-
per. Publ.: Grek, /ndiiskie miniatiury, tabl. 62.

A model of calligraphic writing (git*a). Medium-size
nastalig. Calligrapher — "Abd al-Wahhab al-Husayni al-
Mashhadi (d. ca. 1575). Iran (Mashhad). the 40—60s of
the 16th c. This git’a contains four lines from the poem by
Badr al-Din Hilali (killed in A.H. 936/A.D. 1529) “Sifat
al-*Ashiqin”. Signature: "Abd al-Wahhab al-Husayni al-
Mashhadi, may Allah forgive his sins and guilt”. D 181,
f. 32a. Size: 9.6 X 18.7 cm. Black Indian ink, paper.

A model of calligraphic writing (qit’a). Shikasta-yi
nasta'lig. Calligrapher — Muhammad Mu’min al-Qumi.
Isfahan, 14 Dhu-l-qa’da 1116/March 10, 1705. Seven
lines and monogram: "It was made in the paradise like Is-
fahan, the chandelier of the state, 14 in the holy month of
Dhi-l-qa‘da. Muhammad Mu’min has written this. 11167,
D 181, f. 33a. Size: 10.2 X 18.2 cm. Black Indian ink, grey
tinted paper with gold semis.

Miniature “Portrait of a Noble Man”. Mughal school.
last quarter of the 17thc. D 181, f 34a. Size: 8.2 X
X 14.8 cm. Water-colour, Indian ink and gold on paper.

Miniature “Portrait of Akbar”. Mughal School, middle
of the 18th c. The miniature depicts Great Mughal Em-
peror Jalal al-Din Akbar I (r. 1556—1605). D 181, f. 35a.
Size: 9 X 14.6 cm. Water-colour, gold on paper. Publ.:
Grek, Indiiskie miniatiury, tabl. 6.

Miniature “The Grades of Getting Drunk with the
Love to the Absolute Truth”. This wonderfully made mi-
niature, probably, suffered the influence of the works by
Persian artist Muhammadi Musavvir, who worked in Herat

and Mashhad in the 70—90s of the 16th c. Evidently, Isfa-
han school, the 10—20s of the 17th c. D 181, f. 36a. Size:
14.5X25.5 cm. Water-colour, Indian ink, gold on paper.
See A. K. Coomaraswamy, Les miniatures orientales de la
collection Goloubew au Museum of Fine Arts de Boston
(Paris—Bruxelles, 1929), 35, No. 48, pl. XXVI, B. Gray,
La Peinture Persane (Genéve, 1971), 157 (in colour);
B. W. Robinson, “Muhammadi and the Khurasan style”,
Iran, vol. XXX (1992). 17—29.

Miniature “Dinner in the Royal Tent at Hunting”. Mu-
ghal school, first quarter of the 17thc. Probably, this
multi-figured composition had not been finished, only gold
was put on. D 181, f. 37a. Size: 13.5 X23.2 cm. Gouache,
Indian ink and gold on paper.

Miniature “Portrait of Shah ‘Alam I Bahadur-shah”.
Mughal school, first quarter of the 18th c. The miniature is
incomplete. At the top of it there is a signature: “Shah
‘Alam Bahadur-shah, the governor and the warrior for
faith”, i ¢. the Great Mughal Emperor Shah ‘Alam
(r. 1707—1712). D 181, f. 38a. Size: 13 X 21.2 cm. Water-
colour, Indian ink on paper.

Miniature “Portrait of Sultan Mahmud”. Mughal
school, latc 17—carly 18th c. The miniature was enlarged
at the bottom, but not completed. At the top there is a sig-
nature: “Portrait of Sultan Mahmud, the son of His Majesty
*Alamgir”, i. e. son of the Great Mughal Emperor Muhyi
al-Din Awrangzib (r. 1658—1707), who had a honourable
name (/aqab) ‘Alamgir (the Conqueror of the World).
D 181, f. 39a. Size: 13 X 20 cm. Water-colour, Indian ink,
gold on paper.

Miniature “Intimate Meal in the Company of Musi-
cians”. Artist — presumably, Mu'in Musavvir (attributed
here to). Isfahan school, carly 17thc. D 181, f. 40a. Size:
12.5X17.5 cm. Water-colour, Indian ink and gold on
paper.

Miniature “Portrait of a Noble Man with a Page in
White Dress™. Mughal school, late 17th c. During the mo-
unting of the Album the miniature was enlarged (at its top
and bottom). D 181, f. 41a. Size: 12 X 22.8 cm. Water-co-
lour, silver, gold on paper.

Miniature “Portrait of a Noble Man with a Stick in His
Left Hand”. Artist — Muhammad Sultani. Isfahan school,
late 17th c. Signature (above): “Muhammad Sultani has
painted [that]”. D 181, f 42a. Size: 19 X28.5 cm. Water-
colour, silver and gold on paper. Publ.: Akimushkin,
Ivanov, Persidskie miniatiury, tabl. 77; De Bagdad a Ispa-
han, 245.

Miniature “Portrait of a Noble Man”. Artist —
Muhammad [Sultani]. Isfahan school, A.H. 1109/
A.D. 1697—1698. Signature: “Completed for the honour-
able vice-regent [by] the most insignificant of the slaves
Muhammad. 1109”. D 181, f. 43a. Size: 16.2 X 10.8 cm.
Water-colour, silver, gold on paper. Publ.: Akimushkin,
Ivanov, Persidskie miniatiury, tabl. 78.

Miniature “Old Awrangzib on the Throne”. Mughal
school. early 18th c. D 181, f. 44a. Size: 19.5X26.5 cm.
Water-colour, silver and gold on paper.

Miniature “Portrait of a Noble Courtier”. Mughal
school. middle of the 17thc. D181, f 45a. Size:
11 X 19 cm. Water colour, silver and gold on paper.

The Muraqqa® (Album) preserving in St. Petersburg
was once an item in the collection of A. Ya. Italinsky
(1743—1827), Russian physician and diplomat, ambassa-
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dor to the Ottoman Turkey. In 1829 Muraqqa‘ was brought
with other 90 Muslim manuscripts of his collection to the
Educational Department of the Asiatic branch of the Min-
istry of Foreign Affairs of the Russian Empire, where it
was kept till 1919. After that the whole collection of manu-
scripts of the Educational Department was transferred to
the Asiatic Musecum of the Russian Academy of Sciences
(now St. Petersburg Branch of the Institute of the Oricntal
Studies of the Russian Academy of Sciences), where one
can find it today (call number D 181).

Bibliography: J. Hammer, ["Notice™]. Bibliotheca
Italiana (Milan, 1828), vol. XLIX, p. 22; V. R. Rosen, Les
manuscrits persans de [l'Institut des langues orientales
du Ministére des Affaires Etrangéres (Saint-Pétersbourg,

1886), No. 131, p. 322, Persidskie i tadjikskie rukopisi
Instituta Narodov Azii AN SSSR (Kratkii alfavitnyi kata-
log) (Persian and Tadjik Manuscripts of the Institute of
Oriental Studies, USSR Academy of Sciences. The Con-
cise Alphabetic Catalogue), i (Moscow, 1964), No. 4034.
O. F. Akimushkin, A. A. Ivanov, Persidskie miniatiury
XIV—XVII vv. v leningradskikh sobraniiakh (Persian
Miniatures of the 14—17th Centuries in the Collections of
Leningrad) (Moscow, 1968); De Bagdad a Ispahan. Manu-
scrits islamiques de la Filiale de Saint-Pétersbourg de
I'Institut d'Etudes orientales, Académie des Sciences de
Russic. Musée du Petit Palais. 14 octobre 1994—8 janvier
1995 (Milan, 1994).

Illustrations

Front cover:

Fol. 17a. Portrait of a Man by Rida-yi *Abbasi, 11.8 X 8.2 cm.

Back cover:

Plate 1. Fol. 16a. Portrait of Timar Khan Turkman by Sadiqi beg Afshar, 19.3 X 11.6 cm.
Plate 2. Fol. 36a. The Darvishes Picnic in the Mountains. Probably Isfahan school, 25.5 X 14.5 c¢m.
Plate 3. Fol. 6a. The Shaykh and the Harlot by Muhammad Yusuf Musavvir, 18.2 X 11.3 c¢m.

Plate 4. Fol. la.

Portrait of Mirza Jalala by ‘Ali Quli beg Jabbadar, 16.0 X 9.1 cm.
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'Aja’ib ad-Dunya (Chudesa mira). Kriticheskii tekst,
perevod s persidskogo, vvedenie, kommentarii i
ukazateli L. P. Smirnovoi. Moskva: Nauka, 1993,
540 str. — Pamiatniki pis'mennosti Vostoka, LXXXIII.

‘Aja’ib al-Dunya (Wonders of the World). Critical text,
Russian translation from Persian, introduction, com-
mentary and indices by L.P.Smirnova. Moscow:
Nauka Publishing House, 1993, 540 pp. — Literary
Monuments of the Orient, LXXXIII.

The publication is a volume of the well-known series. The
work under review comprises preface, critical text, Russian
translation of the text. commentary to the translation and
supplements including: 1. Abbreviations; 2. Bibliography:
3. Index of geographical and ethnic names;. 4. Index of
persons: 5. Index of subjects. 6. Abbreviations used in the
Persian text: 7. Summary.

In the detailed preface L. Smirnova considers the his-
tory of the genre of ‘ajd’ib and of the monument itself,
gives a study of the paleography and philological peculi-
arities of its manuscripts. She also considers the problems
of the authorship and of the dating. as well as of the
sources of the monument. Basing on the textological com-
parison of three manuscripts of ‘ajd’ib (the manuscript
preserving in the Manuscript Collection of the St. Pe-
tersburg branch of the Institute of Oriental Studies of the

Avesta. Izbrannye gimny iz Videvdata. Perevod s avestii-
skogo Ivana Steblin-Kamenskogo. Moskva, 1993,
207 str.

Avesta. Selected Hymns from Videvdat. Russian transla-
tion from Avestan by I. Steblin-Kamensky. Moscow,
1993, 207 pp.

It was almost two years ago when the fullest Russian
translation of a part of Avestan text was published, which
contains the hvmns to cight gods and goddesses of Old
[ranian panthcon (Ahura Mazda. Ardvisura, Khurshed,
Tishtriya. Mitra. Veretragna. Ashi, Khwarno) and a prose
passage from Videvdat (fragard 2). Thus the lacuna in the
study and publishing of the Holy Books of the world-wide
religions in Russia is filling up.

The publication consists of the rather short preface. the
translation with commentaries and a general index of per-
sonal names, geographical names and terms, met in the
text and in the commentarics.

Russian Academy of Sciences, call No. A 253, ff. 87a—
228b; the manuscript from the collection of B. G. Browne
at the Cambridge University Oriental Library, call
No. G 11 (12), ff. 44b—72b and the copy from the deposi-
tory of the Library of the Majlis in Tehran (37503), which
came from the private collection of Malik al-Shu‘ara
Dr. M. T. Bahar), L. Smirnova comes to the conclusion
that the Cambridge and Tehran copies are more close to
the author's text than the manuscripts from St. Petersburg.

The monument belongs to the genre which was very
popular in the Medieval Muslim World. It includes the real
scientific information on geography, history, cosmography,
mineralogy, ethnology, though mixed with legends and
myths. The tradition of creating of such books goes back
probably to the Zoroastrian Pahlavi literature like
Shahristaniha i Eran (Towns of Iran), Abdiha ud Sahigiha
i Sagestan (Miracles and Wonders of Sistan) and others.

The publication of the critical text of ‘4ja’ib al-Dunya
and the translation, provided with the extensive bibliogra-
phy, commentaries of utmost interest and indices, is an
important and valuable contribution to the study of Persian
culture and language, as well as of the Near and Middle
Eastern history and culture in general. It is also helpful for
the study of historical and cultural traditions of Georgia,
Armenia, Azerbaijan and Turkestan.

F. Abdullaeva

In spite of the modest size of the preface by
Prof. Steblin-Kamensky one can find here a funded survey,
dedicated not only to the text of Avesta itself — the Holy
Book of the Zoroastrians, but also a wealth of information
about the Prophet Zaratushtra (who lived at the end of the
second half and at the beginning of the first millennium
B.C.), the history and the religion in general.

The most difficult task of the work was the adequate
translation of the sayings by Zaratushtra which can be
translated and interpreted in quite different ways. Old Ira-
nians considered the art of writing as created by the
Devil — Angra Mainyu. That is why the fixation of the
Holy texts in a written form was not allowed. All of them
were to be known by heart and transmitted from generation
to generation of priests orally. From the days of the emer-
gence of Zoroastrism, when it was the religion of cattle-
breeders with an elementary organized cult structure dur-
ing almost three millenniums of its history, Zoroastrism
turned into a very elaborate official religion of great Em-
pires, such as the Empires of Sassanids, of Parthian Ar-
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shakids with its numerous priests, a great number of tem-
ples and specific way of liturgy, as well as with many every
day life restrictions. It influenced greatly other religions.
One can find the traces of it in Judaism, Christianity, Islam
and Buddhism. At the same time Zoroastrism suffered the
influence of other religions. One of the result of it —
writing down the Avestan text in the Pahlavi script —
should be taken into account.

The translation of such kind of the text could be done
by a specialist not only in the field of the history of Zoroas-
trian religion, but by a historian, ethnologist and philolo-
gist with the really encyclopedic knowledge of Indo-
European dead and living languages. That is I. M. Steblin-
Kamensky who is, fortunately, such kind of a specialist.
His Iranian studies are widely known all over the world
and we could not miss a chance to congratulate
Prof. I. M. Steblin-Kamensky, who has recently been
appointed the Dean of the Oriental Faculty of the
St. Petersburg University (after Academician M. V. Bogo-
lyubov having retired), on the occasion of his 50th anni-
versary.

The earliest manuscript of Avesta dates back to 1288.
The text of Avesta is still considered to be one of the most
difficult ever created in Indo-European languages.

The translation by 1. M. Steblin-Kamensky follows not
only the sense and exact meaning of the original text. it
also reproduces the very structure of the Hymns. Most of
the Yashts (Hymns) were created in the form of 7—9 syl-
lable verses (sometimes 4—13 syllable), which was care-
fully preserved by Prof. Steblin-Kamensky. The poetic style
of the translation is very clear and natural. It is absolutely
relevant to the ancient Holy Hymns.

The work under review represents an important con-
tribution to the Avestan and Iranian studies in general.
Both the common readers and the students of the East will
certainly enjoy Prof. Steblin-Kamensky's compact and in-
tegrating presentation of the ancient text. The next part of
the Avestan translation by Steblin-Kamensky — the
Gathas (the Songs of Zaratushtra) — is expected in the
near future.

F. Abdullaeva

ADOBE ACROBAT 2.0 AS A MEDIUM FOR ELECTRONIC PUBLISHING IN ARABIC STUDIES
(WINDOWS VERSION)

Producer: Adobe Systems Incorporated

System requirements:

O 386- or 486-based personal computer (or Pentium)
O Microsoft Windows 3.1 or greater

0 4 Mb of RAM for Acrobat Exchange and Acrobat
Reader

0 8 Mb of RAM for Acrobat Distiller

The Adobe Acrobat Pro 2.0 package comes with Adobe
Reader 2.0, Adobe Exchange 2.0 (PDFWriter), and Adobe
Distiller 2.0, together with a limited purpose version of
Adobe Type Manager 3.01. An upgrade of the Reader
(version 2.1) is available from Adobe Systems (ftp://ftp.
adobe.com or http://www.adobe.com).

The Windows version of the Adobe Acrobat family of
programs performs essentially the same as the Macintosh
version described in an earlier review (Aanuscripta Orien-
talia 1/2, http://www.hf-fak.uib.no/i/midtspraak/acrobat.
htm). In general PDF (portable document format) files re-
tain all the formatting and detail of hard copy and can
handle both Latin diacritics and Arabic script, although
there are occasional problems with screen fonts, and image
quality must be reduced if files are to be kept to a manage-
able size. PDF files can be produced directly from word

Method of testing:

O computer used
Compaq DeskPro XL 590, CPU Pentium 90,
16 Mb RAM

3 platform
Microsoft Windows 3.1
Microsoft Windows 3.1 with Arabic support
("bi-l-i'timad™)

O texts and PostScript files produced with
Microsoft Word for Windows 6.0a
Microsoft Arabic Word for Windows 6.0a
NISUS 3.4 (Macintosh)

processing programs by PDFWriter, which is part of Acro-
bat Exchange. They may also be generated from PostScript
files by Acrobat Distiller, including files containing Arabic
fonts. PostScript files can be created from most word proc-
essor or page layout programs or by using the printer op-
tion offered by Acrobat Distiller Assistant. Acrobat Reader.
which allows viewing on screen, simple searching, and
printing out. is available free. Acrobat Exchange permits
the inclusion in a PDF file of hypertext links to other
files. including sound and video clips. Exchange also pro-
vides sophisticated scarching techniques (sec below
on Adobe Catalog). Compared to word processor files.
PDF files tend to be rather large, but they can be consid-
erably reduced. often to little more than the size of the
word processor original, by the exclusion of Tvpe 1
(PostScript) fonts.
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Production of PDF Files. It is possible to render Ara-
bic TrueType fonts with PDFWriter on the PC platform
using US Word in US Windows and to minimize file size
by excluding the fonts from the file, but the Arabic text
will not be properly coded on the Macintosh platform. In
Arabic Windows, moreover, PDFWriter does not render
Arabic script produced by Arabic Word for Windows.
Since PDFWriter is therefore generally not appropriate for
our purposes, the basic task of interest here is the produc-
tion of PDF files from PostScript files with Acrobat Dis-
tiller. Once a PDF file is produced, Adobe Reader or Ex-
change, with minor exceptions, can handle it properly.

The way Acrobat Distiller works with TrueType fonts
is unfortunately far from satisfactory. TrueType fonts are
converted to Type 3 (bitmap) fonts, and cannot be excluded
from PDF files as is possible with Type 1 fonts, or with
TrueType fonts when using PDFWriter. Files containing
Type 3 fonts can be five times, or more, the size of
equivalent files based on Type 1 fonts. Moreover, the qual-
ity of the screen display of TrueType fonts is inferior to
that of Type 1 fonts. Text is sometimes almost illegible, a
good result often being obtained only when zooming up to
400% or more. The printout quality is very good, however,
being in every respect equal to a printout from the program
in which the document was originally produced. The
problems with TrueType fonts are particularly significant
for the publication of documents containing Arabic script.
since all the Arabic fonts in Microsoft Arabic Windows, at
least in the version we are using, are TrueType fonts. With
Arabic TrueType files from Arabic Windows Common
Ground's Digital Paper format gives considerably better re-
sults than Acrobat Distiller. The files are smaller, and the
screen display is much easier to read.

Another problem seems to lie in the specification of
the Arabic TrueType fonts in PostScript files from Micro-
soft Arabic Windows. The TrueType fonts in the PostScript
files are specified only at the end of the file, and interpret-
ing them on occasion seems to cause difficulties for Acro-
bat Distiller. Quite often they arc interpreted as something
else (usually Type 1 Courier). or as an offending com-
mand. In the latter case no PDF file is created. This prob-
lem may at times be connected with combining different
sizes of letters.

Sometimes in the case of a longer document (16 pages,
16 point type) only the odd pages were produced in Arabic
script, while all the even pages were rendered in Courier.
A similar thing occasionally happened when combining
Arabic and Latin script, most of the Arabic parts being re-
produced normally, while some were rendered as Courier.
We found no regular pattern here.

Acrobat Distiller for Windows can be used to make
PDF files from PostScript files produced on a Macintosh,
and the size of the files can be reduced by eliminating
Macintosh Type 1 fonts, including diacritic fonts. It is suf-
ficient to write the names of the fonts in the “Never Em-
bed” list and disable the "Embed All Fonts™ option. Unfor-
tunately Arabic fonts cannot be excluded. The results are
very good on the screen and excellent when printed out.
The Windows version of Common Ground (2.01), which is
the only version currently available, is noticeably inferior
to Distiller in rendering PostScript files, whatever the
original platform.

Displaying of PDF Files. As on the Macintosh, Type 1
fonts must be uninstalled when browsing files that contain
them, whether or not they are embedded. The Reader
seems to look for the fonts installed in the system and use
them for browsing, which can lead to conflicts between
them and the fonts in the PDF file. With the exception of
the poor screen display of TrueType fonts mentioned
above, there are no great problems with browsing in US
Windows. In Arabic Windows, however, one must remem-
ber to disable Adobe Type Manager, if it is installed, oth-
erwise Acrobat Reader may fail to function, as it did on the
machine we were using.

Searching. Acrobat Reader offers non-problematic
simple searching ("Find™) in lower ASCII Latin text. In
Arabic, however, while there are some indications that
searching may be possible in a future version of the
Reader, this is not the case at the present time. Certain
differences between apparently identical words result in the
next occurrence of the word not always being found. As in
the Macintosh version, there are problems searching for
upper ASCII Latin diacritics, and the various Arabic
glyphs are not reduced to their least common denomina-
tors, which renders meaningful searching almost impossi-
ble. Becausc of the new Acrobat encoding, the keyboard
cannot be relied upon to type upper ASCII characters into
the Find window. The case is even more complicated with
Arabic glyphs. Copying and pasting produces quicker re-
sults than the keyboard. but is still not entirely reliable.
The simple Find function in Acrobat Exchange performs
similarly.

Copying and pasting text. Lower ASCII text may be
copied from PDF files opened in Reader or Exchange and
pasted into word processor files without difficulty, except
that line breaks become paragraph breaks. Copying and
pasting of upper ASCII Latin and of Arabic characters
gives chaotic results, however. Arabic text originally from
Arabic Word for Windows, for example, cannot be pasted
back into that program with success.

Adobe catalog. This tool, which includes software li-
censed from Verity, Inc., and which is sold separately from
the Adobe Acrobat Pro package that contains Distiller, Ex-
change and Reader, creates indexes of the PDF files stored
in designated directories. The updating of indexes can be
automated and set to run at specific times, every hour, for
example. Once the indexes arc created., it is possible in Ex-
change to form various types of queries. including Boo-
lean, stem, and semantically related word searches. Index-
ing is a very simple and relatively fast process. With a
large amount of data. however, updating the index at close
intervals could make it difficult to work simultaneously
with other programs. Searching for upper ASCII Latin and
Arabic, unfortunately, has all the shortcomings mentioned
in connection with the Find function in Reader and Ex-
change. With Arabic, moreover, one must search for
glyphs rather than characters, and even words that seem to
be identical will not necessarily be found in a search.

Conclusion. Despite the problems mentioned above,
Adobe Acrobat remains a superior tool for electronic pub-
lishing, whether online or offline. The primary advantage
in the Acrobat system seems to be the use of real fonts
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which permit real text searches but which do not have to be
embedded in all files in a given series. For browsing it is
sufficient to open first a single file which has the fonts
used embedded. Subsequent files opened do not have to
have the fonts cmbedded and can thus be many times
smaller. It is reasonable to assume that the present prob-
lems with the encoding of upper ASCII and Arabic glyphs

will be solved with the introduction of a more universal
coding system.

This review is preserved in electronic form and in hard
copy in the Archive of Electronic Publications of the Sec-
tion for Middle Eastern Languages and Cultures, Uni-
versity of Bergen (http://www.hf-fak.uib.no/i/midtspraak/
aep.htm).

J. Bell
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