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Additions to the Glossary of Terms concerning Industrial Property Information and Documentation
Proposal prepared by the Trademark Standards Task Force
Materials related to WIPO Standard ST.67 proposed to be included in Part 8.1 of the WIPO Handbook on Industrial Property Information and Documentation – Glossary of Terms concerning Industrial Property Information and Documentation (Glossary).
Terms to be included in the Glossary, which are referred to in ST.67
The following terms are proposed for inclusion in Part 8.1 of the WIPO Handbook on Industrial Property Information and Documentation.

Image formats (relevant to WIPO Standard ST.67)

See JPEG, PNG, TIFF, and GIF.
JPEG (Joint Photographic Experts Group)

A commonly used method of compression for photographic images which specifies both the codec and the file format.  JPEG compression is used in a number of image file formats;  between them, JPEG/EXIF – the most common image format used by digital cameras and other photographic image capture devices, and JPEG/JFIF – the format used mostly for storing and transmitting photographs on the World Wide Web.  These format variations are often not distinguished and called JPEG.

JPEG is used for photos when file size must be kept small and some quality loss is acceptable in exchange for a significant reduction in file size.  It is best for full-color or grayscale images of real-world scenes.  Straight lines display considerable visual artifacts like ringing for too high compression ratios.  JPEG is not fully suitable for images with text, large blocks of color, or simple shapes.

Owner:  Joint Photographic Experts Group.

(See Appendix IV)
GIF (Graphics Interchange Format)

An 8-bit-per-pixel bitmap image format that is widely used on World Wide Web due to its wide support and portability.  CompuServe introduced the GIF format in 1987 to provide a color image format for their file downloading areas, replacing a format, which was black and white only.  GIF became popular because it used more efficient encoding so large images could be downloaded in a reasonable amount of time, with very slow modems.

The format uses a palette of up to 256 distinct colors from the 24‑bit RGB color space.  It also supports animations and allows a separate palette of 256 colors for each frame.  The color limitation makes the GIF format unsuitable for reproducing color photographs and other images with continuous color.  GIF images work best for a few solid color images like simple cartoons and line drawings.  In comparison to JPG, sharp edges in images, in particular text, are usually better when stored in GIF format.  GIFs are used for small animations and low resolution film clips.  In circumstances where speed is more important than reduced file size, uncompressed bitmap formats such as Windows bitmap are more commonly used than the GIF format, since uncompressed bitmaps contain raw pixel information and can be displayed very quickly.

GIF images are compressed using the LZW lossless data compression technique to reduce the file size without degrading the visual quality.

Owner:  CompuServe, Unisys (compression algorithm).

(See Appendix IV)
PNG (Portable Network Graphics)

A bitmapped image.  PNG was created to improve upon and replace the GIF format, as an image-file format not requiring a patent license.  The PNG format is becoming an increasingly popular replacement for GIF images since it uses better compression techniques and does not have a limit of 256 colors.  Typically the file size of a PNG is about 20% smaller then the same GIF image.  PNG was developed around 1995 and became a W3C recommendation in 1996, and has been widely implemented in most Web browsers since 1998.

PNGs do not support animations.  It is a universal format that is recognized by the World Wide Web consortium, and supported by modern web browsers.  PNG is commonly used in Macromedia Suite software application.

Owner:  World Wide Web Consortium.

(See Appendix IV)
TIFF (Tagged Image File Format)

A flexible, adaptable and editable file format.  It can handle multiple images and data in a single file through the inclusion of “tags” in the file header.  Tags indicate the basic geometry of the image, such as its size, or define how the image data is arranged and whether various image compression options are used.  For example, TIFF can be used as a container for JPEG and RLE (run-length encoding) compressed images.  A TIFF file can also include a vector-based Clipping path (an outline that crops or frames the main image).

TIFF is a file format for storing images, including photographs and line art.  It is a popular format for high color depth images and is used in print.  It is widely supported by image-manipulation applications used in desktop publishing and page layout applications such as Adobe Creative Suite, by scanning, faxing, word processing, optical character recognition.

Owner:  Adobe Systems.

(See Appendix IV)
Color claims

National and international legislation allows states to mandate verbal descriptions (including the usage of color codes) and/or color images for the applications of trade marks.  Verbal description and image should correspond.

It may happen in practice that in different process steps, e.g., during filing, processing, granting, in the file or in the publication the images of the same mark are slightly different, e.g., bad print, image only in grey scale filed or published.

In such cases no general claims about the relation between the verbal description and the colors of the image are possible;  the relation depends on the individual case and from the judicial body and the national legal environment.  The questions how to determine the claimed color or the allowed or accepted deviation tolerance between description and image depends on these same factors.  In the case of a pure color mark the requirements will usually be higher than in an ordinary mark with a color claim.

Color management

In digital imaging systems, color management is the controlled conversion between the color representations of various devices and corresponding media.

The core problem when digitally processing color images is that colored images - without special measures - are differently captured by each input device (scanner or digital camera) and differently displayed on every output device (screen, printer).  They are also differently perceived depending on the light, background, context and the media they are presented on.

Color management means that input devices and output devices are matched to each other. The goal is that the side-by-side comparison of the paper original of an image, its display after the scanning procedure on a monitor, and the printout of the scanned image should reveal little or no difference.

This issue has an important impact on the trademark domain.  Certain issues when working with color should be brought to the awareness of offices and applicants, namely:

Color representation can differ from device to device.  Some devices can represent colors which others can not.

Certain widely used color models do not define colors in absolute terms (i.e. RGB).  Therefore, the appearance of the image's colors will differ, depending on the display unit and method (print, monitor, etc.)

Color management can help, but it is not a solution of all problems.

Color management will not define or reflect in more detail the legal protection range of colors in a mark.

Note:

Currently and in the near future no “global” CMS (Color Management System) will be available for electronic color images in the field of intellectual property (IP).  The following recommendations are intended as an intermediate step for the meantime:

(a)
IPOs as well as applicants/holders, representatives and the public should be aware of the problems described above regarding color representation.  Use of ICC profiles and a calibrated environment can help to obtain comparable representations on different devices.  For certain problems like extreme colors, however, there is no full and acceptable solution.
(b)
IPOs should emphasize the use of color claims as critical in clarifying color parts of marks, especially as some publications of marks may be printed in grey scale.  The necessity or importance of an accompanying color publication of an image still depends heavily on the kind of the color claims.  When a color claim merely lists the colors in a mark without more detail about the location of the particular colors and to which elements of the mark each color applies, a publication in color with the color claim is preferred.  A more complex color claim, which includes such greater detail, may obviate or lessen the need for an accompanying publication in color.
(c)
A possible scenario would be that offices transform images to an absolute color space, i.e., sRGB and include an ICC profile.  If problems occur during the transformation, the office should inform the applicant, showing the applicant the transformation result.  The applicant can then decide whether the representation is sufficient.  Information regarding possible problems during transformation should be posted on an office's website.
(d)
IPOs should be allowed to require that documents/images they received in electronic form are based on normalized sRGB with an included ICC profile.
Color space

See Color model and Color space

Color model and Color space

A color model is an abstract model describing how colors are described as tuples of numbers. RGB and CMYK are examples of color models.  Both describe colors in amounts of primary colors.  Color models don't necessarily define color in terms of other colors.  The HSV‑model, for instance, defines color as hue (the color type, like red), saturation (the color intensity), and value (brightness). 

The associated color space is the set of colors which can be represented by a color model.  Note that often the terms color model and color space are used interchangeably.

ICC profile

ICC profile is a set of data that characterizes a color input or output device, or a color space, according to standards promulgated by the International Color Consortium (ICC).  It describes the distance of the colors in a device's gamut to a generic color space called profile connection space (PCS).

Lossless data compression

As being contrasted to lossy data compression, a class of data compression algorithms that allows the exact original data to be reconstructed from the compressed data.

LZW compression

A lossless data compression technique for reducing file size.  Until 2004, the use of this option was limited because the LZW technique was the subject of several patents.  However, these patents have now all expired.

sRGB

A color model designed to match typical home and office viewing conditions.  sRGB is an absolute color model based on defined and measured primaries red, green, and blue.  It is well suited for editing and saving images intended for publication on the Internet.  Due to its limited gamut, however, it is not suited for professional printing.

Pantone color system

A color system used in the context of color printing.  Colors are defined by their numbers, which can be chosen from cards.  The color space of this system is by far larger than CMYK, as metallic and fluorescents can also be defined.

RGB

A color model which uses red, green and blue as primary colors.  The color model is strongly related to CRT monitors as output device, which use these primary colors to produce colored display.  Due to the fact that colors in CRT monitors can vary widely, and the colors red, green and blue are not specified in terms of chromaticity, the resulting color is not defined in absolute terms (relative color model).

Lossy data compression

A technology where compressing data and then decompressing it retrieves data that may be different from the original, it brings the loss of visual quality through the compression process.

CMYK
An abbreviation for cyan, magenta, yellow, and key (Black) is a color model used in color printing, and also used to describe the printing process itself.  This color model is also often referred to as process color or four color model.

Appendix IV to the Glossary “Digital image formats”
Comparative description of digital image formats referred to in WIPO Standard ST.67
	
	JPEG
	GIF
	PNG
	TIFF

	Version
	JPEG, JPEG2000, JPEG XR
	GIF87A, GIF89A
	PNG1.0, PNG1.2, joint W3C and ISO/IEC version (ISO/IEC 15948:2004)
	TIFF6.0

	Compression
	The compression method is usually lossy although there are variations of the JPEG which are lossless.  A useful property of JPEG is that the degree of lossiness can be varied by adjusting compression parameters.  JPEGs can store full color information:  24 bits/pixel (16 million colors) and use aggressive, lossy compression which has a less noticeable effect on photographs.  A disadvantage of lossy compression is that repeated compression and decompression reduces image quality each time.
	GIF images are actually stored in two kinds of compressed formats, lossless (LZW) compression and uncompression process.  The standard allows a coder to insert a “clear” code at any time in the image data.  This can be used to create GIF files without LZW compression.
	PNG employs lossless data compression.  PNG offers better compression and more features than GIF.  The format is more suitable than GIF in instances where true color imaging, alpha transparency, or a lossless data format is required.  However, PNG does not support animation, so the GIF format is still used for simple animations.
	TIFF stores image data in a lossless format, making it a useful method for archiving images.  TIFF files can be edited and resaved without compression loss and it has an option to use LZW compression.  Compression types include Raw uncompressed, PackBits, Lempel-Ziv-Welch (LZW), CCITT Fax 3 & 4.

	File Extensions
	The most common file extension for this format is .jpg.  Others are .jpeg, .jpe, .jfif and .jif.  It is also possible for JPEG data to be embedded in other file types, such as TIFF format images.  Alternate formats are as follows:  (1) “JPEG File Interchange Format (JFIF)” is a minimal version of the JPEG format that was deliberately simplified so that it could be widely implemented.  Most image editing software programs that write to a “JPEG file” are actually creating a file in JFIF format. (2)  “JPEG Interchange Format” is an interlaced “progressive” format of JPEG, in which data is compressed in multiple passes of progressively higher detail.  This is used for large images that download over a slow connection, allowing for an on-screen preview before all the data has been retrieved.  It is not widely supported.
	.gif
	PNG files nearly always use file-extension “PNG” or “png” and are assigned MIME media type “image/png”.
	Due to extensibility, many extensions are available. Examples include .tiff, GeoTIFF and RichTIFF.  The TIFF file format is unusual in comparison to other image formats, in that it is composed of small descriptor blocks containing offsets into the file which point to the actual pixel image data.  This means that incorrect offset values can cause programs to attempt to read erroneous portions of the file or attempt to read past the physical end of file.  Like most other image file formats, improperly encoded packet or line lengths within the file can cause poorly written rendering programs to overflow their internal buffers.  Properly written image rendering programs generally avoid such pitfalls.  Furthermore, the file structure makes TIFF unsuitable for streaming (continually load and process data from a source, i.e. via the internet).

	Compatibility
	PC or Mac or UNIX workstation compatible.  Almost all browsers can view JPEG.
	All browsers can read this format.
	New web browsers support the PNG format and GIF images can usually be replaced by PNG images if desired.  However, Internet Explorer versions 6 and earlier do not support PNG's alpha channel transparency feature without using Microsoft-specific HTML extensions.  Therefore, using standard HTML <img> tags for PNG images in Internet Explorer can produce a look different from that intended. 
MNG, a variant of PNG that supports animation, reached version 1.0 in 2001, but few applications support it.  Animated GIF remains widely used as many applications are capable of creating the files, and it remains the only animated image format capable of being rendered in nearly all modern web browsers without the use of a plug-in.
	Although it is a widely accepted standard format today, when TIFF was first introduced, its extensibility led to compatibility problems.  Programmers were free to specify new options, but not all programs supported all the newly created tags.  Currently, byte order can cause compatibility issues between Apple Macintosh and Windows programs, which typically use different byte order for TIFF files.  Some programs offer the option of saving in Mac or Windows byte order so files can be used across platforms.

TIFF format is standard in document imaging and document management systems.  In this environment it is normally used with CCITT Group IV 2D compression, which supports black-and-white images.  In high-volume environments, documents are typically scanned in black and white to conserve storage capacity.  Because TIFF format supports multiple pages, multi-page documents can be saved as single TIFF files rather than as a series of files for each scanned page.  The inclusion of the Sample Format tag in TIFF 6.0 allows TIFF files to handle advanced pixel data types making it a viable format for scientific image processing where extended precision is required.

	Color Spaces
	JPEG uses RGB color space, and supports ICC profiles, which allow the RGB values to be interpreted as sRGB and related to spectroscopically defined colors.  The JPEG compression algorithm involves a color compression step, which makes use of the human visual system being less receptive to relative differences in color than to intensity values. High quality JPG does not include this color compression step and should therefore be used in all applications where exact color information is important.  First, convert image from RGB into the YCbCr color space.  This conversion to YCbCr is specified in the JFIF standard, and should be performed for the resulting JPEG file to have maximum compatibility.  However, many “high quality” JPEG images do not apply this step and instead keep them in the sRGB color space, where each color plane is compressed and quantized separately with similar quality levels.
	GIF is palette based:  although any palette selection can be one of millions of shades, the maximum number of colors that can be used in a frame is 256.  These are stored in a “palette”, a table that associates each palette selection number with a specific RGB value.  The limitation to 256 colors seemed reasonable at the time of GIF's creation because few people could afford the hardware to display more.  Simple graphics, line drawings, cartoons, and grey-scale photographs typically need fewer than 256 colors.  In addition, one of the colors in the palette can optionally be set as fully transparent.  GIF stores colors as RGB values and does not support ICC profiles.  RGB colors, however, are device dependent, which means that the same GIF image will be displayed with slightly different colors on different devices.  The exact color values are not defined.  This makes GIF unsuitable for use in color managed environments or in applications where exact color values matter.

In the early days of graphical web browsers, graphics cards with 8‑bit buffers (allowing only 256 colors) were common and it was fairly common to make GIF images using the web safe palette which was based on the common subset of the standard Windows and Macintosh palettes.  This ensured predictable display but severely limited the choice of colors.  Now that 24‑bit graphics cards are the norm, optimized palettes make less sense when creating images, though there are still many sites on web design that advice the use of the web safe palette.
	PNG supports palette-based colors (24-bit, RGB, sRGB or CIE x,y,z color model), greyscale or RGB images.  As PNG was not designed for printing purposes it does not support the CMYK, or other print-related color models.  As PNG supports embedded ICC-profiles, it is particularly suited for use in color managed environments and for applications where exact color specification matters.
	Grayscale, Pseudocolor (any size), RGB, YCbCr, CMYK, and CIELab.

	Suggested restriction
	The primary disadvantage with the JPEG format apart from its lack of animation support is that its compression method may actually loose information.  JPEG is facing new limitations due to the evolution of technology;  therefore, JPEG must advance with current trends.  JPEG 2000 follows initial compression that is able to decompress into a wide variety of methods, such as, image decompression:  (1) maximum quality and resolution, (2) at a lower rate with optimal rate-distortion performance, (3) at reduced resolution with optimal performance, (4) for only spatial regions of the image, and (5) for only a number of selected components.  The last alternative is to extract information from the codec stream to create a new codec stream with different quality/ resolution without need of decompressing the original codec stream.

JPEG does not fit every compression need.  Images containing large areas of a single color do not compress well.  JPEG will introduce “artifacts” into such images that are visible against a flat background, making them considerably worse in appearance than if conventional lossless compression method was used. 

JPEG can be slow when implemented only in software.  If fast decompression is required, hardware-based JPEG solutions are best.  JPEG is not trivial to implement.  Writing a JPEG encoder/decoder is complex.  JPEG is not supported by very many file formats.  The formats that do support JPEG are all fairly new and can be expected to be revised at frequent intervals.  An interlaced/progressive image increases file size.  Can't index colors to set palettes.  Doesn’t support transparency.  Lossy compression.  24‑bit color doesn't display consistently across all hardware.  Blockiness visible in images with high compression ratios is a general phenomenon in JPEG images.  The human visual system is very acute to sharp edges such as those at the block boundaries.
	The main disadvantage of the GIF format is that it is lossy. This means some image detail is lost when converted to JPEG format.  Not good at compressing complex, natural images.  Not suitable for large file sized pictures (about 400 by 400 pixel), because the compression algorithm delivers a big data (2‑3 times bigger than JPEG does).  Requires decompression on the part of any program that uses it.  Can't control the rate of compression.  Because of color limitations, not suitable for continuous tone images.  Only supports up to 256 colors (this is known as 8‑bit color and is a type of indexed color image), whereas computers have up to sixteen million colors.
	Stores only one picture per data therefore cannot be animated.  Not good at compressing complex, natural images.  Does not compress well.  Not yet widely used (only recently available as a native format in browsers, meaning it can only be read by a small audience).  Incompatible with some older browsers.
	Difficult to store, large file format.  It is difficult to write a fully compliant TIFF decoder you may see some programs that will not load certain TIFF files but will load others.  Files for photo images are large.  Uncompressed TIFF files are about the same size in bytes as the image size in memory.  The greatest disadvantage is that TIFF offers only one compression option which is not as efficient (both in file size and the amount of time it takes to compress) as other file formats now support.


Suggested Usage of image types by Offices according to WIPO Standard ST.67
	Image type
	Suggested main format (for internal storage)

	
	PNG
	JPEG
	TIFF

	b/w images
	++
	+
	+

	greyscale images
	++
	+
	+

	color images
	++
	+
	+


· + = suitable

· ++ = optimal format
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