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Introduction
Historically, digital font technology was developed including two major components: font rendering engine and the digital fonts themselves. Both components—the font and the rasterizer—are necessary for displaying and printing text on a computer system. It was the interaction between the fonts, the font rasterizer and the software application intelligence in which the fonts were used that determined the appearance of the letterforms in the text.

Scalable digital fonts have come in two basic flavors: PostScript®
 Type 1 and TrueType™
. Both of them were outline font formats for which the technical specifications were openly available. "Outline font" means that they describe letter shapes ("glyphs") by means of points, which when connected by lines and curves, represents the “outline” of each glyph. This representation is resolution independent, meaning that outlines, by their very nature, can be scaled to pretty much any arbitrary size. However, another important component – text layout support – has been traditionally delegated to software applications themselves, and the applications designed to process text supporting a number of complex languages had to employ their own knowledge of particular fonts (that utilized private use characters for special purpose glyphs) and writing scripts to be able to produce human-readable text with complex script support. As a result, quite often the content created in one particular application could not be easily exchanged with another application without text modifications. This situation has changed drastically with the advent of the Unicode Standard and the OpenType®
 font format [1].

Overview of Open Font Format
OpenType is the unification of the two most powerful and widely used font formats, PostScript and TrueType, into a single font format. Designed to handle languages and scripts with complex typographic requirements, such as Arabic and Indic scripts, it also provides support for complex text shaping and layout mechanisms such as ligatures, alternate glyphs and contextual substitutions – these features finally have support at the system level and need not to be addressed by individual software applications. Developed by Adobe and Microsoft, OpenType brings the two most popular font technologies together and extends them with new typographic and line layout capabilities. Users are no longer need to concern themselves over the flavor of their fonts – OpenType resolves these issues by putting both PostScript and TrueType into a single unified data structure.
The ISO/IEC 14496-22 "Open Font Format" specification (OFF) was originally based on the OpenType specification version 1.4 contributed to ISO by Adobe Systems Inc. and Microsoft Corp. The first edition of the standard was published in 2007, the updated second edition of the standard was published in 2009. The standard has been amended since the original publication in 2009 via the following documents:

· ISO/IEC 14496-22:2009/Cor.1 "Technical Corrigendum 1"

· ISO/IEC 14496-22:2009/Amd.1 "Support for many-to-one range mappings"

· ISO/IEC 14496-22:2009/Amd.2 "Additional script and language tags"

The work is currently underway to develop a third edition of the OFF standard that, in addition to incorporating all previously issued corrigendum and amendments, will extend the existing functionality adding support for new technologies such as color fonts and math formula layout. The text of the ISO/IEC 14496-22 OFF standard is publicly available from ISO/IEC website [2].

The SC29/WG11 has also completed the work on conformance requirements, test sequences and reference software implementation for ISO/IEC 14496-22 – the additional information can be found in the following ISO documents:

· ISO/IEC 14496-4/Amd.26 "Conformance levels and bitstreams for Open Font Format", and 
· ISO/IEC 14496-5/Amd.14 "Open Font Format reference software"

Scope and Objectives of the Open Font Format
The OFF specification addresses the following goals:

· High-quality scaling of glyphs, based on the advanced TrueType hinting capabilities

· broader multi-platform support 

· better support for international character sets and the Unicode standard
· broader support for advanced typographic features and text layout

· better protection for font data using digital signatures in font files
· smaller file sizes to make font distribution more efficient 

High quality glyph scaling

An outline font must be represented by the dots of the output device, whether it's screen pixels or the dots of a printer. The process of converting the outline to a pattern of dots on the grid of the device is called "rasterization". On low-resolution screens, when there aren't enough dots making up the glyph, there can be inconsistencies in the representation of certain letter features, due to different rounding based on how the outline happens to sit on the grid. A common example of this is shown below when stems of equal width are rendered with different pixel values at a single size. Worse, key features of the glyphs can disappear at small sizes [3]. 
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OFF fonts have means of dealing with these inconsistencies, called "hinting". This consists of additional instructions encoded in the font to help prevent these problems. Hinting instructions reshape the outline to insure that it is grid-fitted and that the rendered glyph is a faithful reproduction of the designer's original intent.
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Standardization of the OFF helped overcome the obstacles to using proprietary [and some patented] font hinting and other technologies, and enabled multiple software vendors to obtain licenses under reasonable and non-discriminatory conditions producing compliant font rendering solutions that are now universally supported in various software platforms including multiple OS solutions (such as Windows, iOS, Android) designed for wide variety of hardware platforms and devices.

Unicode Conformance
Unicode is a universal standard for character encoding [4, 5], which separates the semantics of a text content from its presentation form, thus allowing the exchange of documents set in different or multiple languages and scripts. With Unicode, each character in each script used in the world is given a unique identifier. This means that the letter ‘a’ will always have the same character code, no matter what system you are working on. A Unicode compliant font would ensure that a Unicode compliant document would display and print properly, regardless of the system being used. This is an important step in making global computing, multimedia encoding and publishing feasible.
It is important to mention that recent advances in developing the Unicode Standard and the addition of new characters that represent most of the world's languages and writing systems have resulted in a significant increase of the Unicode character repertoire to more than 100,000 characters, and this process is likely to continue in the future. However, due to the finite size of many bitfields, the limitations of the existing font format allow a single font to implement support for only up to 64K glyphs. This limitation had become a significant impediment (because it made creating a single font with at least one glyph per Unicode character impossible), and the problem has been solved by developing a new Composite Font Representation format [8].
Enhanced Typography

Many non-Latin scripts, such as Indic or Arabic, require complex layout and typography in order for them to be properly rendered. For example, Arabic characters change their shape depending upon where they are in a word. 
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OFF provides font developers with the ability to add line layout information to fonts in the form of advanced layout tables. OFF savvy applications will use these tables to take advantage of advanced line layout features. In the following example, BASE table entries, defined relative to the em height, are used to adjust the vertical position of lines of text composed with glyphs of different scripts and point sizes. The dominant script is Latin, and the single kanji character needs to be moved down in order to align it correctly with the Latin text [6].
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Traditional Latin fonts may also contain line layout tables, which allow the automatic insertion of ligatures, swashes and ornaments. OFF improves the way users create professional looking documents by replacing the cumbersome process of using several expert sets and swash fonts, dramatically facilitating use.
Font Embedding

Document portability becomes possible by embedding fonts directly within documents and multimedia presentations. Font embedding is lossless, which means that content creators can be assured that users will see the fonts as they were intended, complete with the original hinting, and that the fonts will not be replaced by system fonts or synthetic reproductions of a font. Font embedding is also more efficient than transmitting large image files of stylized text in the form of pre-rendered graphics (e.g. GIFs). Recently, support for OFF solutions in multiple different browsers and deployment of the universally supported web font solution [9] have fuelled a rapid adoption of the OFF fonts on the web.
Open Font Format data can be efficiently compressed using the technology defined in ISO/IEC 14496-18 [7], either during the production process or when a user chooses to embed a font. This compression, if applied, may significantly reduce the time necessary to transmit a font. An OFF font can also be subsetted during embedding to contain only those characters, which are used in the document. This subsetting reduces the data size and the time spent in transmitting fonts to MPEG-4 terminals, greatly enhancing the speed and bandwidth consumption. Most importantly, with embedded fonts, users are assured of high quality type, no matter where the font is rendered.
Target applications

A wide range of applications that utilize advanced text and graphics capabilities – these include any content on the web, digital publishing solutions, newscast, commercial broadcasting and advertisement, e-learning, games, interactive TV and Rich Media, multimedia messaging, Digital Cinema sub-titling; document processing; etc.
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� PostScript is a registered trademark of Adobe Systems Incorporated.


� TrueType is a trademark of Apple Computer Incorporated.


� OpenType is a registered trademark of Microsoft Corporation.





