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FRANCISCO UTRAY, BELEN RUI1Z, JOSE ANTONIO MOREIRO

Maximum font size for subtitles
in Standard Definition Digital Television:
Tests for a font magnifying application

This article discusses the results of the tests conducted by the Centro Espafiol
de Subtitulado y Audiodescripcién (CESYA) to establish the maximum ac-
ceptable font size for subtitles in standard definition digital television (SDTV).!
The screen space taken up by texts was measured in pixels when establishing
the specifications for a subtitle magnifying application. This application will
allow wusers to optionally increase character size.

1. Introduction

Subtitles provide access to audiovisual contents and are used by a wide
group of viewers who require this service either because of hearing dis-
abilities or to gain access to contents in a foreign language that they do not
know or master (Dfaz Cintas, 2003). Bur the size of subtitle fonts can be
an obstacle to people who are unable to distinguish text on screen clearly.
In digital television this problem can be addressed by developing a charac-
ter magnifying application with the option of increasing character size in
order to improve text legibility. This is a requirement that representatives
of visually impaired people have been calling for worldwide (CERMI,
2006; RNIB-BBC, 2004) but the requirement also caters to the needs of a
wider group of people who would benefit from it. The application is al-

1 The CESyA (Spanish Centre for Subtitling and Audio Description) is a Public Refer-
ence Institution dependent on the Royal Board on Disabilicy — Ministry of Labour
and Social Affairs. It was created to promote wider accessibility in the audiovisual
media environment through the services of subtitling and audio description.
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ready available in PC environments but has not yet been incorporated
into European digital TV broadcasting systems.

Orero (2007) highlights the multidisciplinary nature of current stud-
ies covering content accessibility as well as the technology involved. Our
article focuses on an extremely specific technological aspect, namely, the
maximum size applicable in Europe to subtitle charactets on 4:3 standard
definition television screens. It describes the methodology followed and
the results of the tests carried out by the CESyA.

In Europe, subtitles are currently broadcast on digital television via
teletext services or in digital DVB sub format (ETSI, 2002, 2003; Martin
Edo, Jiménez, Cisneros & Menéndez, 2007). In the case of teletext, the
broadcaster transmits subtitles in text format, displaying the ASCII codes
of the characters,? and the graphics are created in the receiver. However, in
the case of the DVB sub formar, subtitles are broadcast as a bitmap image,
thereby ensuring a homogeneous graphical presentation on all receiver sets.
In this case, typographical decisions are made by broadcasters and their
subtitle production centres. Therefore, we are faced with two different
scenarios for the specification of a font magnifying application, depending
on whether subtitles are broadcast in text formar or image format.

The first scenario deals with possible subtitles in text format: the font
magnifying application needs to be developed by equipment manufactur--
ers and it must be transparent for the broadcaster. In order to increase font
size, receiver systems must be equipped with the necessary typeface options.
Each receiver model will thus offer the user its own characteristics for
subtitle display. The advantages of this method are that broadcast band-
width is optimised and each manufacturer can differentiate itself from its
competitors through the graphic features of subtitling.

The second scenario deals with possible subtitles in bitmap image for-
mat. In this case, typographical decisions are to be taken by broadcasters.
In order to provide a font magnifying option, the broadcasters will need to
broadcast two subtitle channels, one with the standard font size and an-
other with magnified characters.” The advantage of this format is that it
allows broadcasters to monitor the ways in which subtitles are displayed in

2 The ASCI code {(American Standard Code for Informarion Interchange) is a code of
characters used by computer systems to display texts.

3 Broadcasting of a subtitle channel in DVB Sub involves the use of a 50-120 lbit/s
bandwidth, which is not always available for this purpose.
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any receiver on the market. Subtitles in bitmap image format are also used
for DVDs.

The following section analyses the conditioning factors that limit the
possibility of increasing font size for PAL standard definition television in
both scenarios referred to above.

2. Limits on increasing font size

The font magnifying application is subordinate to the main subtitle chan-
nel and must abide by the editorial decisions of the subtitler and observe
che [imits of the safe caption areas while ensuring interoperability with all
receivers on the market. Each of these aspects is analysed below.

2.1. Safe Caption Areas

Digital television pictures for SDTV broadcasting are 720 pixels wide and
576 pixels high. According to the professional standards adopted by the
industry (BBC, 2007; Ofcom, 2006}, the text labelled on the image must
be confined to a safe caption area, which decreases the available space by
twenty per cent. Therctore, only 576 pixels are left horizontally for subti-
tles, as shown in Figure 1.

720 px.

576 px

Figure 1. Safe caption area for a PAL SDTV image.
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2.2. Structure of subtitle screens

During the subtitle production and editing processes, professionals comply
with a number of criteria concerning reading speed (d'Ydewalle & Van
Rensbergen, 1987) and grammatical arrangement of the sentences, depend-
ing on the space available (Dfaz Cintas, 2003; Neves & Lorenzo, 2007). These
criteria have resulted in the establishment of professional codes and stand-
ards of good practice that take into account the limirtations of the Teletext
system for analogue television (AENOR, 2003; I'TC, 1999; Ofcom, 2006).
In the digital environment, these codes and standards, which have already
proved efficient in teletext, should be maintained to ensure compatibility
with the catalogue of existing subtitles and with the receivers already installed
in European homes. These standards establish a limit of 32 o 37 characters
per line for teletext subtitling and recommend using only two lines of text.
on each subtitle screen (AENOR, 2003; ITC, 1999; Karamitroglou, 1998
Ofcom, 2006). This criterion is considered to set the limit for enlarging
characters. Otherwise, when increasing font size, a point would be reached
when three or four lines would be required to display the text, breaking the:
structure of the subtitle as designed during the production process.

2.3. Interoperability

Digital television reception is possible both on modern television sets with
integrated digital receivers and on older television sets that require exter-
nal set top boxes. The font magnifying application for subtitles should be
available for all television sets in European homes. Therefore, it is impor-
tant to comply with the safe caption areas, whether the subtitles are in an
image format or a text format.

This requirement does not apply when the application is produced by
a manufacturer for a specific screen, for example, in the case of a television
set with a 16:9 flat widescreen and an integrated DTT receiver incorporat-
ing an application for magnifying subtitles in text format. The manufac-
turer is aware of the restrictions of these particular screens and can freely
incorporate any changes to accommodate these restrictions, as the applica-
tion will run only on that equipment and according to particular technical
specifications. However, in the case of an external receiver, the manufac-
turer is unfamiliar with the characteristics of the screen to which the re-
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ceiver will be connected and will therefore need to develop the application
in accordance with the aforementioned specifications to ensure that the
receiver will function propetly on older 3:4 tube (CRT) television sets.

3. Technical tests to establish maximum font size

Technical tests were conducted to establish the maximum permitted font
size, taking into consideration the different typographical styles available
for subtitles. A reference text was selected for the tests, and measurements
for each font were made in pixels.

3.1. Font selection

Regarding the choice of fonts, visually impaired user organisations recom-
mend the use of fonts which are called sans serif fonts (Kitchel, 2006;
ONCE, 2006; RNIB-BBC, 2004). Sans serif fonts climinate all flour-
ishes or serifs, which are the small decorative ornaments generally actached
to the ends of the main character strokes. As pointed out by Ivarsson and
Carroll (1998: 42), “embellishments like serifs might make the type more
attractive and legible on paper, but tend to impair legibility on the screen”.
Figure 2 shows the difference between sans serif and serif fonts.

sans serif serif

Figure 2. Example of sans serifand serif font types.

Of the sans serif fonts specifically designed to maximise legibility on elec-
tronic screens, the Tiresias font was created in 1998 by a team led by John
Gill to meet the requirements of visually impaired people (Tiresias, 2007).
t is the font recommended for digital television in the UK by the Royal
National Institute of Blind People (RNIB) and by the regulator Ofcom
2006). A critical analysis of the Tiresias font performed by Clark (2005)
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points out a few flaws in its design and in the research conducted with
users with a view to its validation.

In Spain, the national organisation for blind people (Organizaciin
Nacional de Ciegos Espasioles (ONCE)) published a report in 2006 on
captioning characteristics for visually impaired people, recommending the
use of the Arial font (ONCE, 2006). Although the organisation fails to
indicate how this conclusion was reached, it is along the same lines as
the research on font legibility conducted by Bernard, Liao, Chaparro and
Chaparro (2001), who consider Arial and Verdana to be the sans serif
fonts best suited for computer screens. A major advantage of these
typefaces is that they are available in most computer operating systems
and on electronic equipment. However, the use of specific fonts for sub-
titles requires that the fonts be installed in production equipments and
also in the receivers when broadcasting is performed in text format.

Four sans serif fonts were chosen for measurement: Arial Regular, Arial
Narrow, Verdana and Tiresias. With the Arial Narrow font, letter spacing
is substantially reduced and the shape of the characters is condensed so
that the font also takes up less space on screen. In contrast, Verdana has
wide interspacing,. Tiresias was chosen because of its widespread use in the
UK. The maximum permitted size was tested for each of these fonts in
accordance with the aforementioned limitations.

3.2. Selection of a reference text for measurement purposes

The alphabet includes wide characters (such as M or W) that take up
many pixels and narrow characters (such as I or L) that take up less room.
Therefore, it is not possible to determine the exact length in pixels of a line
of 32-37 characters as it depends on the arrangement of the characters
that make up the subtitle line and on the language used for subtitling
(Ivarsson & Carroll, 1998).

In the following examples, two lines of 37 characters were taken from
the Latin text Lorem ipsum, which has been used for typographical tests
since the invention of the printing press: Lorem ipsum dolor sit amet, consectet
and Quisque molestie cursus sem. Maecenas. This text has been considered a
useful reference for measuring the pixels required, since it contains the
maximum number of characters permitted by the standards consulted (sec
2.2) and an average combination of short and long letters.
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3.3. Measurements in pixels of the reference text for each typeface

As mentioned above, in an SDTV image only 576 pixels are available
horizantally {sce 2.1) for subtitle texts. Measurements were carried out on
the four selected fonts to establish the size beyond which the chosen text
exceeds the 576 pixels available on the screen. The resulting figure for each
of these fonts is the maximum font size recommended for a subtitle mag-
nifying application in SDTV screens.

Figure 3 provides an example of subtitles in Arial Regular font. Above
31 points, texts may exceed the safe caption area. Therefore, 31 is the
maximum size recommended.

Arnal regular 31 pt.

Lerern ipsum dolor sit amet, consactet
Cuisque molestie cursus sem. Maecenas

Figure 3. Example of subtitles in Arial Regular 31.

As shown in Figure 4, Arial Narrow characters are narrower and the maximum
size in this case is 39 points, It should be noted that the characters of this
typeface are taller and thus take up a larger area of the picture.

Arial Narow regular 39 pt

Lorem ipsum dolor sit amet, consectet
Quisque molestie cursus sem Maecenas

igure 4. Example of subtitles in Arial Narrow 39.
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Figure 5 shows the same example using Verdana typeface. In this case, the
maximum recommended size for character magnification is 28 points.

Verdana ragular 28 pl.

Lorem ipsurm dolor sit #met, consectet
Quisque molestie cursus sem., Magrenas

Figure 5. Example of subtitles in Verdana 28

And lasty, the tests conducted using Tiresias typeface in Figure 5 point to
a maximum recommended size of 30 points.

Tiresias PCfont reguiar 30 pt

forem ipswin dotor sit amet, consectat
Quisque niotestie cursus sem Maecenas

Figure 6. Example of subtitles in Tiresias 30.

4. Conclusions

Character magnifying applications for subtitles in digital television need
to be compatible with all receivers installed in homes, including older
television sets which cut off the edges of the picture. It is therefore neces-
sary to comply with caption safety areas as defined by industry standard:
and quality standards of subtitling for people who are deaf and hard o
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hearing. In this respect, subtitles should take up fewer than 576 pixels
horizontally.

Sans serif fonts, which have no ornamental details at the ends of the
strokes, are the most legible fonts on screen. Arial, Tiresias and Verdana
are examples of the fonts recommended by users for television screens.

According to the measurements carried out, the maximum recom-
mended sizes for SDTV screens are as follows: Arial Regular 31, Arial
Narrow 39, Verdana 28 and Tiresias 30, Above these sizes, there is a risk
that the texts may not always fit on the screen.

The measurements were made on PAL Standard definition 4:3 screens.
Therefore, they do not apply to future high definition television channels
or to modern 16:9 screens. This is an important issue for the immediate
future of television in Europe, which needs to be debated and researched,
also paying attention to retrocompatibility for users who still have old
television sets from the analogue era.
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