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% Docent Ales Hordk vede na FI MU Katedru

AN h strojového uceni a zpracovdni dat
ssociate Professor Ales Horak is the head of the Department
of Machine Learning and Data Processing at FI MU

Zavedeni do praxe je tkolem firmy, Horék si
proto netroufa Fict, kdy pfesné se tak stane,
mohlo by jit fadové o jednotky let. Kromé vylep-

" Informatici udélaji skenen
Naucili je zpracovat obsah S
IT Experts Will Make' Scan|
They Taught Them to Process m&ned Invoices

O

Dokumenty naskenuje, oznaci a spravné roztridi podle zadanych kritérii. Na poZddani pak
poptdvané informace a uloZené doklady vyhleda — tieba tak, Ze pfistroj jednoduse oslovite, on
vdm odpovi a najde vse potiebné. Vitejte v kanceldri budoucnosti. Na extrakci informaci ze
skenovanych dokumenttl, kterd by dnesni kopirky a tiskdrny posunula k takzvanym , document
management systems”, pracuje i tym informatik(i z Masarykovy univerzity. Na ovéfeni jedné

z technik vyuZili podporu Proof of Concept.

It scans documents, marks them and sorts them according to given parameters. When asked, it
searches the stored data and invoices — simply tell the machine to do so and it will find the required
information. Welcome to the office of the future. A team of IT experts from Masaryk University
is also tackling the task of extracting information from scanned documents which would push
today's copying and printing machine closer towards so-called document management systems.
To verify one of the methods they used the Proof of Concept support.

»UZ delsi dobu spolupracujeme se spole&nosti
Konica Minolta, kterd se zabyvé vyrobou vel-
kych skenovacich zafizeni a tiskdren. Cht&ji sva
skenovaci zafizeni udélat inteligentnéjsi, aby
dokument nejen prevedla na obrdzek, ale aby
i rozpoznala jeho obsah," popisuje docent Ale3
Hordk projekt OCR miner, tedy dolovani dat ze
skenovanych dokumentd.

Pod jeho vedenim se tym odbornikd z Fakulty
informatiky zaméfil v Proof of Concept projek-
tu na konkrétni tkol: extrakci tidajd ze skeno-
vanych faktur. Pravé zvoleny typ dokumentu
byl pro védecky tym vyzvou. ,Faktury jsou na
extrakci konkrétnich dat relativné slozité. Kdyz
se totiZz podivdme tfeba na nase testovaci data,
coz je tisicovka faktur od zhruba 50 dodavateld
z celého svéta, vidime, jak je format faktur ex-
trémné rGiznorody. Samoziejmé obsahuji 10 az

20 zakladnich typt informaci, ale ty jsou uspo-
fddané v naprosto ne¢ekanych kombinacich,
tvarech a formétech. N&které faktury jsou témer
umélecké dilo,” hodnoti s nadsazkou Horak.

Diky finan&ni podpote v ramci projektu zvladli
vyzkumnici béhem roku a pul vytvorit prototyp
nastroje, ktery ma za ukol rozpoznat konkrétni
oblasti dat jako je tfeba ¢astka &i adresa. ,V ramci
Proof of Concept vznikla sada na sebe navazuijicich
ndstrojti, kazdy z nich je specializovany na jednu
jazykovou technologii. V prototypu dosahujeme
asi 80% Uspé&3nosti extrakee informaci z faktury.
A po prechodu na lep3i OCR zaklad by se mohla
Uspé3nost systému jeste zvysit," chvali si Hordk.

Prototyp je zatim navrzen pro ¢estinu a angli¢-
tinu. Firma Konica Minolta, kterd na projektu
spolupracovala, by v budoucnu rada pokryla
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vice svétovych jazykl. ,,Zamé&Fuji se samoziejmé
primarné na jiné jazyky, nez je Cestina, ale firma
md v Brné pomérné velké vyzkumné centrum,
z tohoto pohledu pro né néstroj v ¢esting ddva
smysl. A nejen to, naSe matefstina toti? patfi, co
se tyce ziskdvani informaci ze struktury textu,
ke sloZit&jsim jazyk(im. Zjevné je to napiiklad
v porovndni s angli¢tinou, kterd je mnohem
schematict&jsi a proto se v ni lépe vyhled4va, "
vysvétluje Hordk.

Usp&snost feseni z dilny brnénskych védci je pii-
tom srovnatelnd s ndvrhy, které vznikly v zahra-
nici. , Z literatury zndme pokusy o podobny tikol.
Obvykle dosahuji usp&snosti mezi 70 a 90 %
v pfipadé angli¢tiny. My jsme pouZili trochu
jiny pFistup, zejména v zapojeni technik analyzy
jazykového obsahu. B&hem relativné kratkého
¢asu jsme dosahli vysledkt, které jsou podle
literatury mezi témi nejlepsimi,” dodévd Horak.

Bude na ¢em stavét

V projektu, ktery ma udélat skenery a tiskdrny
Jchytiejsi”, cht&ji vedci pokragovat. Ukolem je roz-
Sifovani portfolia dokumenti, které bude nastroj
schopen rozpozndvat. ,Nyni budeme pracovat na
extrakci informaci ze smluv. Pfedpokladdme, ze
kostra ndstroje, kterd vznikla v ramci PoC, bude
aplikovatelnd i na jiné typy dokumentd, takze
bychom na ni chtéli stavét,” fikd Horak.

INTERFARACE

$eni zafizeni typové podobnych tém, kterd jsou
uz dnes na trhu, sméfuje celd oblast techniky
mnohem dal. ,UZ dnes jsou kopirovaci stroje
vybavené potitatem a tim padem jsou schopny
pracovat s daty mnohem komplexnéji, nez to déla
klasickd kopirka nebo skener. Vize je pfetvofit
kopirku na tzv. document management system,
ktery dokumenty zpracovava komplexné vetné
dat, kategorizace & inteligentniho vyhledévéni.
Zatindme pracovat i nad tématem dotazovacich
systéma pro komunikaci €lovék-stroj. I ty mohou
byt nékdy v budoucnu souédsti téchto zafize-
ni. Misto pfes formuldfové rozhrani by mohl
uzivatel s pfistrojem komunikovat napfimo,”
popisuje Hordk.

Clovék versus stroj

Béhem poslednich péti let se vyvoj v oblasti
strojového uéeni a zpracovém’ dat rozbéhl zé—
nebo stroj? ,V mnoha oblastech je stroj presnejsi
Naptiklad ve zpracovéni velkych objem( dat,
kterého prosté lidé nejsou schopni. Pfed ¢asem
jsme taky vidéli pocitag, ktery porazil jednoho
z nejlep3ich lidskych hragd ve hie go. Nékdy je
ale otdzka, co slovo , presnéjsi” vlastné znamend.
Existuje tfeba aplikace na rozpoznédvani obsahu
obrazkd, kterd méla pfesnost 99 %, lidska pres-
nost na testovaci sadé byla 96 %. | kdyz lidé
v tomto pfipadé za strojem na prvni pohled o tfi
procenta zaostdvaji, nelze to takto pfimocare
interpretovat. Jak mizeme védét, ze ma pravdu
stroj, kdyZ se na obsahu t&ch nékolika procent
obrazkd lidé neshodnou?* uzavird Hordk. ®

“For quite some time now, we've been col-
laborating with Konica Minolta who develop
and manufacture large scanning and printing
machines. They want to make their scanners
more intelligent so that they not only turn docu-
ments into digital images but also recognize their
contents,” says Assoc. Prof. Ale3 Hordk about
the project OCR Miner, the aim of which is to
mine data from scanned documents.

Under his direction, the team of experts from the
Faculty of Informatics focused on a specific task
within the Proof of Concept project: to extract
data from scanned invoices. The type of document
they chose posed quite a challenge. “As far as
extracting specific data is concerned, invoices are
relatively complicated. Let's have a look at our test
data which consist of 1000 invoices from around
50 companies all over the world. One can see how
extremely diverse the layouts of the invoices are.
They still contain 10 to 20 basic types of informa-
tion; however, these pieces of information are
arranged in unexpected combinations, shapes,
and formats. Some invoices are almost a work
of art,” says Mr. Horak jokingly.

Thanks to the financial support from the pro-
ject, the researchers managed to come up with
a prototype of a tool which recognizes the spe-
cific types of data such as addresses or sums of
money. “Within the Proof of Concept, a set of
tools was created each of which specializes in
one language technology. The prototype extracts
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information from invoices with a success rate of
around 80 %. After changing over to a better

- OCR base, the success rate could be even bet-

er,” says Mr. Horak.

The prototype currently works with Czech and
English. Konica Minolta who collaborated on
the project would like to cover more world lan-
guages. “Naturally, their primary focus is on
other languages than Czech; however, the com-
pany has a relatively large R&D centre in Brno
and from this point of view, the tool makes good
sense to them. Moreover, our mother tongue is
one of the more complex languages which shows
in extracting information from text as well. This is
clear especially in comparison with English which
is much more schematic and therefore easier to
search in,” explains Mr. Hordk.

The success rate of the solution developed by
the scientists from Brno is comparable with other
tools developed abroad. "We're aware of several
attempts at a similar task. Usually, they have
a success rate between 70 and 90 % in the case
of English. We took a slightly different approach,
especially by integrating certain methods of
language analysis. In a relatively short time we
achieved, according to specialized literature, one
of the best results there are,” adds Mr. Horak.

Something to Build Upon

The scientists would like to continue working on
this project that will make scanners and printers
smarter. Another goal is to broaden the portfolio
of documents the tool is able to recognize. “Now
we're going to work on extracting information
from contracts. We assume that the basic struc-
ture of the tool we have created within the PoC
will be applicable to other types of documents
as well," says Mr. Hordk.

Implementing this technology in commercial
products is the company's job. That's why
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Mr. Hordk cannot say when it will happen but
it could be in just a couple of years. Itis not only
about improving the devices similar to those
that are already on the market — the entire
technological field is developing rapidly. “Even
nowadays copying machines are fitted with
computers and therefore capable of processing
data in a much more complex way than regu-
lar scanners or copying machines. The vision
is to turn regular copying machines into so-
called document management systems offering
complex processing of documents including
data analysis, categorization and intelligent
searching. We've also started working on query
systems for man-machine communication. One
day, these may also be integrated into such
devices. Instead of using forms interface, one
could communicate with the machine directly,”
describes Mr. Horék.

Man Versus Machine

In the last five years, the development in the
field of machine learning and data processing
has sped up considerably. Who is currently more
accurate, man or machine? “In many fields, it
is the machine. For example in processing large
volumes of data which people are simply not
capable of. A while ago we saw a computer
beat one of the best Go players in the world.
However, sometimes it is not clear what “more
accurate" means. For instance, there is an ap-
plication for recognizing contents of pictures
with the accuracy of 99 % whereas the human
accuracy measured on a testing sample was only
96 %. Even though it might seem that people
are 3 % less accurate than the machine, it is not
that simple. How can we say that the machine
is right if people can't agree on what it is that
these 3 % of images actually show?" concludes
Mr. Hordk. |
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