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The paper discusses the development of a helper program «TypesetHelper», designed to
facilitate the process of creating and translating comics. An analysis of functions of translation
in modern society shows that translation, currently, is primarily a means of enabling
communication between people who speak different languages. This applies, among other
things, to such a specific niche as the translation of graphic novels, comics and manga. In
the modern world, comics have become an integral part of popular culture, but in Ukraine,
the culture of reading and translating comics is only at the stage of active formation. The
purpose of this work is to create software that would facilitate the process of work with the
inclusion of translated text in corresponding cleared illustrations. It is demonstrated that
the existing software, including both general-purpose graphic editors like Adobe Photoshop
and specialized programs for automatic recognition and translation of comics and manga,
has disadvantages with respect to the problem being solved and can not be considered as
a complete analogue of the software being developed. The functions that the program
should perform include opening an image file, placing a text in a selected area, centering
a text relative to a cloud, creating text layout, creating correct word division using automatic
hyphenation methods, saving the image to a file. An analysis of possible methods of text
layout when filling text clouds of various forms is given. The paper consider software
design using the Unified Modeling Language (Use Case diagram, State Diagram, User
Activity diagram) and its development using the C# programming language. Illustrations
of the program operation process are given, which demonstrate its interface and examples
of text division and layout using the selected methods. The developed helper program has
practical value and can be used in comics and manga publishing houses, or for amateur
translation.
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Problem statement

The 21th century sets new challenges in the
information space of mankind. Because of mass
media, the role of translation in the life of mankind
is steadily increasing [1]. Today, translation relations
cover almost all spheres of human activity. The
movement of information flows knows no boundaries,
no time, no space. The infinite diversity of the
modern world is transmitted through the media in
the views and interpretations of numerous participants
in the international information process, like
journalists, correspondents, commentators,
cameramen. Therefore, the importance of translation
activities is constantly growing, and at the same time,
new translation problems also appear. The aggravation
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of language problems dictates the search for new
solutions [2]. If earlier translation activity was
considered only in connection with the translation
of fiction, today translations of texts of a special
nature, like informational, economic, legal or
technical, began to occupy more and more important
place in terms of volume and social significance . At
the moment, specialists in highly specialized subjects,
such as technical, medical, economic, and many
others, are widely popular in translation activities.
To date, the requirements not only for
translation and its quality, but also for the translators
themselves have increased as much. In the modern
world, there is a very large number of translation
types: oral interpretation, written translation, machine
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translation, as well as a huge number of divisions for
each of these types of translation. A modern translator
must have a number of qualities, such as
responsibility, an objective assessment of their
knowledge and capabilities, and a sense of language.
No less important is the ability of a translator to
choose the right vocabulary and to recode the text
in the right way. For this purpose, in most cases,
special translation programs such as Trados or
thematic dictionaries become helpful.

Currently, the main function of translation is
informative or communicative, so translation is a
means to ensure the possibility of communication
between people who speak different languages. This
applies, among other things, to such a specific niche
as the translation of graphic novels, comics and
manga. In the modern world, comics have become
an integral part of popular culture and have gained
popularity in a variety of age and social groups, at
the same time, in Ukraine, the culture of reading
comics is at the stage of active formation.
Globalization and the establishment of a close
dialogue between cultures have determined the
growing interest to the problem of translating comics
into Ukrainian.

Analysis of recent research and publications

At the moment, there is quite a lot of software
that allows its users to process and create translations
of manga, comics, the main ones in use are
AdobePhotoshop and Paint.

Adobe Photoshop is mainly designed for editing
digital photos and creating bitmap graphics. Special
features of Adobe Photoshop include great variety
of tools for creating and processing bitmap images,
high quality processing of graphic images. However,
the disadvantages of the approach based on the use
of general-purpose image editors, such as Photoshop,
include the fact that all the necessary actions for
typesetting (filling in the text on the image) are carried
out manually. A typesetter must, first of all, select a
zone, then insert a text, lay it out manually, then
select another tool and move the text so that it is
centered. All operations are performed at the
discretion of the user, often with errors. Automation
of some processes, such as word division, text layout,
text centring, will improve both the speed of
translation and its quality, given that a user still has
the ability to make additional adjustments, if
necessary, in manual mode. Creation of software
with such features will greatly facilitate the process
of translating manga and other types of comics for a
user.

The Mantra software, developed by students
and staff of the University of Tokyo, specializes in

translating from Japanese (the original) into five other
languages, including Korean, French, English, and
so on. The advantage of this program is that it detects
areas with text automatically using convolutional
neural networks, clears these areas, and inserts the
translated text in the desired location (cloud) [2—3].
However, there are also significant disadvantages,
namely: the program can not recognize a text if it
has a background, only single font is used, often a
size of resulted text is larger than a cloud itself, so a
word does not fit into necessary boundaries, the word
division is not carried out, so the layout itself does
not exist, in some cases, two languages are
superimposed in one cloud. In addition, despite the
significant development of machine translation tools
over the past decades, the quality of fully automated
translation is still significantly inferior to the quality
of human translation [4].

Formulation of the objectives of the paper

The objective of this work is to create the
software «TypesetHelper». As the name suggests, it
should help fill in the text in the clouds during the
translation of manga and comics. Creating a proper
layout (placing text relative to the cloud) is the main
task of development.

The functions that need to be implemented
include:

— opening an image file;

— placing text into a selected area;

— centering text relative to a cloud;

— creating the layout of a text;

— creating correct word hyphenation;

— saving the image to a file.

The correct word division mechanism should
present variants of splitting the word with all possible
hyphenations, after which the necessary word length
will be selected, and the rest will be transferred to
the next line [5].

Outline of the main research material

When developing the software, four methods
of text layout were proposed and compared.

The first proposed method consisted of
determining the length of a string based on the full
width of user-selected area. Its main drawback was
incorrect division of words, transferred part of the
word became too short, or too long. The second
method was based on calculation of the length of
each line as a specified percentage of the entire length
of the text in pixels. As in the previous case, because
of the uniqueness of the division of each word, it is
impossible to find a string length that coincides with
the ways of dividing the word, proposed by the word
division algorithm. The third method involved
counting a number of transfers and distributing them
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in rows according to the layout principles. The
advantage of this method over others is the fact that
it is possible to select a transferred part of the word
more accurately, disadvantage is the fact that spaces
between words destroy the layout, as they are not
considered when defining the text size. The fourth
and last of the proposed layout methods involved
filling each line with a certain number of syllables,
the advantage is the ability to accurately calculate
the required number of syllables for a particular line,
the disadvantage is that the length of the line may
be greater than the width of the selected area. This
disadvantage can be eliminated by automatically
reducing the font size. The layout in this case has a
better look compared to the other methods proposed
above. During the development, based on the analysis
of all the proposed methods, the fourth method of
layout was chosen.

When designing the software, UML diagrams
shown in figures 1—3 were created. Figure 1 shows a
Use Case diagram that includes main actions of a
user.

Upload image

User

Select area
for automated

View image _ text filling

Make

R
adjustments> i

Fig. 1. Use Case diagram

The user first needs to upload an image, to
check how the image looks in full size, user’s optional
actions include: making adjustments to the program
settings, updating already created scripts, replacing,
deleting them, or adding new ones. In the process
of applying text to an image, the user can select the
desired area, enter a text that they want to fill this
area with, and get an automated result according to
the selected settings. On a last step, the user must
save their actions, namely save the updated image
in one of the types: png, jpg, bmp.

The State diagram is shown in fig. 2. It includes
four main states: program startup, initialization,
running the program, and saving all data. First, the
user starts the program, then initialization occurs so
that the system can use scripts and fonts. During
operation, the user can access the functions of the
program, described above, after completion of working
process, all activity is saved to a specific file.
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Fig. 2. General State diagram
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Figure 3 shows the Activity diagram. The
program has only one actor, which is the user, so
everyone has the opportunity to use it.

The user selects a necessary action using the
main form, optionally selects other functionality, if
the work is completed, exits the program.

Figure 4 shows the result of program operation.
In the program header, the user can change the font,
its size and style, frame color, interface language. In
the right panel, the user can edit scripts, select the
necessary action, like centering, and a certain type
of layout. This panel also contains a text field that
allows the user to get the available options for division
of an entered word. The text color is selected below.
The next component is a field for entering and editing
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Fig. 3. Activity diagram for the user
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Fig. 4. General view of text-filled clouds in the English interface

text. The last program control elements are buttons
for opening and saving images.

All the user needs to do is upload an image,
select a fill zone, insert a text in a special field and
click the «Execute» button. The program does not
guarantee the best version of the layout, it only offers
one of the options to which adjustments can be made
at a request of the user.

Conclusions

As noted in the paper, there is a growing
attention to the translation of multimedia texts
nowadays. The number of translations of comics into
other languages grows as well. At the same time,
amateur translation in this field has a much larger
scale than professional translation, which affects the
quality of translations. The developed software allows
its users to automate some stages of the translation
process, which makes it possible to make the
translation process faster and better. The analysis of
various methods of text layout when filling text clouds
is carried out, and the best of them is selected. The
work is of practical significance and can be used in
comics and manga publishing houses.
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PEAJIIBALIA ITPOTPAMU-ITOMIYHUKA JIJIA
CTBOPEHHA KOMIKCIB 3 BUKOPUCTAHHAM
METOJIB OBPOBKH TEKCTY

Tpybnuroe C.B., /lenucrok O.P.

Y emammi posensdacmucs pos3pobka npoepamu-nomiMHuUKa
TypesetHelper, npusnauenoi 0as nosecuieHHs: npoyecy cmeopeHHts
ma nepexaady Komikcie. Ananiz yHKuyii nepexaady 6 cyuacHomy
cycninbecmei 0eMOHCMPYE, w0 nepexaa s164s1€ co00 nepul 3a ce
3aci6 3abe3neuumu MONCAUBICMb KOMYHIKQUII midc ar0dbmu, wo
2080psamb Ha pizHux moeax. Lle cmocyemoucs, nomisxe inuoeo, makoi
cneyughiunoi Hiwi, K nepekaad epagiiuHux pomauie, Komikcie i
Maneu. Y cyuacHomy ceimi KOMIKC cmae Hegid €MHON YaACMUHOI0
Macogoi kynbmypu, npome 6 Ykpaini Kyabmypa uumanus ma nepe-
KAady Komikcie 3Haxo0umvcs miavku Ha cmaodii akmugHozo gop-
myeants. Memoro danoi pobomu € cmeopeHHs npoepamHoeo 3abe3-
nevenHsl, Wo NOBUHHE Noae2uysamu pooomy 3 KAIOUEHHIM nepe-
Kaadero2o mexcmy 00 8i0N08IOHUX ovuueHux inrocmpayii. lemon-
cmpyemucs, wjo icHyo1e npoepamue 3a6e3nedents, 6KAIUa U K
epaiuni pedakmopu 3a2anbH020 NPUHAHEHHS, MAaK | cneyianizo-
8ani npocpamu 04 ABMOMAMUUHO20 PO3NI3HABAHHS MA NepeKkAady
KOMIKCie ma MaHeu, Marome HeOOAIKU CIMOCO8HO GUPIULY8AHOI 3a-
daui i He MoJCymb pO32A0AMUCS AK NOBHUU aHAA02 NPOSPAMHOO
3abe3neuenns, wo po3pooasemocs. PyHKuii, aKi NOBUHHA BUKOHY-
samu npozpama: eioKpumms Qauny 300padceHHs, PO3MIUeHHs meK-
cmy 'y @uOpany 30Hy, UeHmMpPYGaHHs MEKCmy w000 Xmapu, KoMno-
HYBAHHS MEKCMY, KOpeKmHe NePeHeCeH s CA06a 3 GUKOPUCIAHHAM
Memodie agmoMamu4Hoi pO3CMAHOBKU NePeHocis, 30epeicerts 300~
padxcenns 0o painy. Hasedero ananiz moycaugux memoodie komno-
HYBAHHS MeKCMY npu 3aNn08HeHHI MeKCMOoBUX Xmap pizHoi gopmu.
Posensidacmocs npoekmyeants npoepamHoeo 3abe3neuerts 3a 0o-
nomoeoro mosu Unified Modeling Language (diacpama npeyedenmis,
diaepama cmanie, diacpama OisAbHOCMI KoOpucmyeaua) ma uoeo
DPO3pobKka 3 6UKOpUcmanuam mosu npoepamyeanns C#. Hasederno
ma npuKaadu nepeHeceHHsi ma KOMIOHYBAHHS meKcmy 3a OONOMO-
2010 006panux memodie. Jlana npospama-nomiuHUK Mae npaKkmuute
3HA"eHHs1 Ma Modice Oymu BUKOPUCMAHA Y GUOABHUYMBAX KOMIKCI6
i MaHeu, abo 0151 amMamopcbko20 nepekaacy.

Keywords: text processing, comics, text layout, UML, C#.

PEAJIM3BALIUSA ITPOT'PAMMBI-IIOMOITHUKA JJISA
CO3JAHNA KOMUKCOB C UCITOJIb3OBAHUEM
METOJOB OBPABOTKH TEKCTA

Tpyénuroe C.B., /lenucrok O.P.

B cmamve paccmampueaemes pazpabomka npoepammvi-no-
mownuxa TypesetHelper, npednasnauennou 045 obnaeeuenus npo-
yecca co3danus u nepeeoda Komukcos. Anaiuz gynxyull nepeeoda
8 COBPEMEHHOM 00ujecmee noKasvleaem, 4mo nepeeoo npeocmag-
asem cobou npexcoe 6ceeo cpedcmeo 0becneveHUs 603MONCHOCU
KOMMYHUKAUUU MeNCcOy AH00bMU, 2080PAUUMU HA PA3HBIX A3bIKAX.
Dmo kacaemces, cpedu npoue2o, Maxol CneyupuUeckoll HUlU, Kax
nepeeoo epaguueckux pomMaHos, KOMUKcoé u Maneu. B coepemen-
HOM Mupe KOMUKC CIMan HeomseMAeMOl YaCmbi0 MACCO80U Kyab-
mypol, 00HAKO 6 YKpauHe Kyavmypa umeHus u nepeeooa KOMUKCo8
HAX00UMCS MOABKO HA CMAaduu aKkmuero2o gopmuposanus. Lleavio
0anHOl pabombl A6A€MCs CO30aHUE NPOSPAMMHO20 00ecneyeHus,
Komopoe 004%cHO 004e24amb pabomy ¢ 6KAIOUEHUEM NePeeOeHH020
mekcma 6 Coomeemcmeyuue oHUueHHble UANCMpayuu. JJemon-
cmpupyemcs, 4mo cyuecmeyloujee npoepammHoe obecneyerue,
BKAIOYASL KAK 2paghuueckue pedaKmopyl 00ue20 HA3HA4eHUs, MaK U
CReYUANU3UPOBaHHble NPOSPAMMBbL 0151 ABMOMAMUHECK020 PACHO3-
HABaHUS U nepegooa KOMUKCO8 U MAH2U, UMEIOM HedoCmamKi om-
HOCUMENbHO Peulaemoti 3a0a4u U He MO2ym PacCMampuéamsCs KaK
NOAHBII AHAN02 PA3PAOAMbIEAEMO20 NPOSPAMMHO20 00€CHeHeHUs.
Dynryuu, Komopuvie 00ANCHA GbINOAHAMY NPOSPAMMA GKAOHUAIOM:
omKpbeimue gaiing uz00padiceHus, pasmeujeHe meKkcma 6 gblopaH-
HYI0 30HY, YEHMPUPOBAHUE MEKCMA OMHOCUMENbHO 00AaKaA, KOM=
NOHOBKA MeKCMA, KOPPEeKMHbI NEPEHOC CA08A C UCHOAb308AHUEM
Memo0oe agmomamu4ecKol pacCmaHo8Ky NepeHoCcos8, COXPaHeHUe
usobpaxcenus 6 ain. Ilpuseden ananus 603MONCHbIX Mem0o008
KOMNOHOBKU meKcma npu 3anoiHeHud mekcmoebix 004aKoe pasz-
AUMHOU opmel. Paccmampugaemcs: npoeKmupoeaHus npoepamm-
Hoeo obecneuenus ¢ nomoupro sazvika Unified Modeling Language
(Ouaepamma npeuyedenmos, duazpamma coCMOsHUL, Juazpamma
JdessmenvHoCmu noAb308amMens) U e20 papabomka ¢ UCNOAb308aAHU~-
em sazvica npoepammuposanus CH. [lpusedenvt uaniocmpayuu pa-
b6ombl NPOSPAMMbL, OeMOHCMpPUpPYIOuUe ee uHmep@eic u npuMepbl
nepeHoca u KOMHOHOBKU MeKCMAa ¢ NOMOWbI0 6blOPAHHBIX Memo-
doe. JlaHHas npoepamma-nomMoWHUK UMeem npaKmuvecKoe 3Have-
Hue U Moycem ObiMb UCHOAb308AHA 8 U30AMENbCNEAX KOMUKCO8 U
Maueu, a makice 045 AOUMeNbCK020 nepesoaa.

Keywords: text processing, comics, text layout, UML, C#.
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The paper discusses the development of a helper program
«TypesetHelper», designed to facilitate the process of creating and
translating comics. An analysis of functions of translation in modern
society shows that translation, currently, is primarily a means of
enabling communication between people who speak different
languages. This applies, among other things, to such a specific niche
as the translation of graphic novels, comics and manga. In the modern
world, comics have become an integral part of popular culture, but
in Ukraine, the culture of reading and translating comics is only at
the stage of active formation. The purpose of this work is to create
software that would facilitate the process of work with the inclusion
of translated text in corresponding cleared illustrations. It is
demonstrated that the existing sofiware, including both general-purpose
graphic editors like Adobe Photoshop and specialized programs for
automatic recognition and translation of comics and manga, has
disadvantages with respect to the problem being solved and can not
be considered as a complete analogue of the sofiware being developed.
The functions that the program should perform include opening an
image file, placing a text in a selected area, centering a text relative
to a cloud, creating text layout, creating correct word division using
automatic hyphenation methods, saving the image to a file. An analysis
of possible methods of text layout when filling text clouds of various
forms is given. The paper consider sofiware design using the Unified
Modeling Language (Use Case diagram, State Diagram, User Activity
diagram) and its development using the C# programming language.
lllustrations of the program operation process are given, which
demonstrate its interface and examples of text division and layout
using the selected methods. The developed helper program has
practical value and can be used in comics and manga publishing
houses, or for amateur translation.
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