Introduction to the UltracodeTM and Color UltracodeTM Symbologies





The Ultracode linear matrix symbologies are intended as 4th generation linear symbologies, where a moderate amount of data can be encoded in any natural language within a Reed-Solomon error-correcting barcode. The Ultracode symbologies differ from most two-dimensional, error-correcting bar codes in that they have a long, thin aspect ratio similar to existing linear barcodes and are not positioned as high-capacity symbologies. In addition, they have some unusual properties that most existing linear and 2-D symbologies do not have.





The Ultracode linear matrix symbologies also differ in that the same encoded symbol codewords can be formatted for printing as either a black and white  monochrome Ultracode symbol, or as a Color Ultracode symbol based on the standard process color printing methods used today both on-press and in computer color printers.





Symbol structure


Each Ultracode symbol consists of a sequence of symbol characters placed adjacent to each other in order from left to right. Each symbol character is formed of constant-height cell columns of nominally rectangular cells. Each cell is colored either black or white (monochrome standard or 2-color Ultracode symbols) or colored one of several specified colors (Color Ultracode symbols).





Monochrome Ultracode symbols are made up of a variable number of rectangular, constant-height cell columns 7 cells high. Though primarily shown and described in this document as a black symbol on white background, monochrome Ultracode symbols can also be printed in reverse as white on black. 





Color Ultracode symbols use multicolored 9-cell columns are approximately one-half the length of monochrome Ultracode symbols. Cell column colors alternate between the additive color set (red, green and blue) and the subtractive color set (cyan, magenta, and yellow). Both color sets can be printed using any standard color printer. 
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A monochrome Ultracode symbol and a Color Ultracode symbol both encoding the same data, “Ultracode 4” at error correction level 1 are illustrated in Figure 1A. Note that the Color Ultracode symbol is two cell columns taller but approximately half the length of the monochrome Ultracode symbol. Aside from being shorter, Color Ultracode symbols are even more distortion and damage resistant than monochrome Ultracode symbols.





Language Capabilities


Monochrome Ultracode and Color Ultracode symbols each can encode either 8-bit or 16-bit character sets. Because of the unique way in which characters are encoded, there is little difference in symbol length when either 8-bit or 16-bit encoding is used with either Latin or non-Latin alphabet languages. The 16-bit mode additionally permits encoding ideographic languages such as Chinese, Japanese and Korean.





Eight-bit encodation is primarily based on ISO/IEC 4873 and the ISO 8859 series of 256-character alphabets. In addition, the restricted character sets of most popular non-error correcting linear and stacked barcodes are available, permitting low-level emulation of these bar codes in Ultracode symbols. This permits easy upgrade of older bar code applications to the use of error-correcting Ultracode symbols with little or no impact on the surrounding applications software.





Sixteen-bit encodation is based on a 1 million character subset of the 32-bit ISO 10646-1 character standard. It encodes all natural languages, including 16-bit Unicode 2.0 as the default subset. It is especially efficient for encoding ideographic languages such as Chinese and mixed alphabetic-ideographic languages such as Japanese.  Unicode 2.0 is the 16-bit character set on which new computer operating systems such as Windows NT are based.





Applications


Both monochrome and Color Ultracode symbols incorporate both Reed-Solomon error correction methods for data correction and structural rules for symbol damage correction. The Ultracode symbologies are extremely distortion and damage resistant. Ultracode symbols are designed for use in:





Standard thermal transfer and direct thermal-printed barcode label, ticket and tag applications encoding Chinese, Japanese, Korean, Russian, Thai, etc., and other non-Latin alphabet languages


Rough-service applications where the printed symbol is subject to heavy damage or distortion


Precision printing applications in electronics and medicine where extremely small symbols are needed


Future applications utilizing low quality printing or direct marking processes











Standardization


Manufacturers of bar code equipment and users of the technology require publicly available standard symbology specifications to which they can refer when developing equipment and application standards. To support this, Zebra Technologies Corporation has placed the technology of  Ultracode and Color Ultracode in the public domain.





On June 12, 1997, Ultracode and Color Ultracode were accepted for standardization by the AIM USA Technical Symbology Committee. AIM USA also agreed to be the Sponsoring Affiliate for development of an AIMI International Technical Standard. A complete Working Draft of the specification is available.  Further information may be obtained from the author, Dr. Clive Hohberger, Vice President of Technology Development, at Zebra Technologies Corporation, by E-mail (cphohber@zebra.com) or by FAX  at +1.847.913.2274
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