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IEEE Standards documents are developed within the Technical
Committees of the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Board. Members of the committees
serve voluntarily and without compensation. They are not necessar-
ily members of the Institute. The standards developed within IEEE
represent a consensus of the broad expertise on the subject within the
Institute as well as those activities outside of IEEE that have
expressed an interest in participating in the development of the
standard. :

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to produce,
test, measure, purchase, market, or provide other goods and services
related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to
change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard
is subjected to review at least every five years for revision or reaffir-
mation. When a document is more than five years old and has not
been reaffirmed, it is reasonable to conclude that its contents, al-
though still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest
edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE.
Suggestions for changes in documents should be in the form of a pro-
posed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the
meaning of portions of standards as they relate to specific applica-
tions. When the need for interpretations is brought to the attention of
IEEE, the Institute will initiate action to prepare appropriate re-
sponses. Since IEEE Standards represent a consensus of all con-
cerned interests, it is important to ensure that any interpretation has
also received the concurrence of a balance of interests. For this reason
IEEE and the members of its technical committees are not able to
provide an instant response to interpretation requests except in those
cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be
addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE Standards documents are adopted by the Institute of Electrical
and Electronics Engineers without regard to whether their adoption
may involve patents on articles, materials, or processes. Such adop-
tion does not assume any liability to any patent owner, nor does it
assume any obligation whatever to parties adopting the standards
documents.
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Foreword

(This Foreword is not a part of the IEEE Std 1180-1990, Standard Specifications for the Implementations of 8x8 Inverse
Discrete Cosine Transform.)

The Discrete Cosine Transform (DCT) is considered to be the most effective transform coding
technique in practice for image and video compression. Using this technique, blocks of video data
are converted into the transform domain for more efficient data compression. An Inverse Discrete
Cosine Transform (IDCT) is used to convert the transform-domain data back to the spatial
domain. An often used block size is 8x8 pixels since it represents a good compromise between
coding efficiency and hardware complexity. Because of its effectiveness, the CCITT H.261-1990,
Video Codec for Audiovisual Services at px64 kbit/s, developed by the CCITT SGXV (Specialist
Group XV), and the still-image compression standard developed by the ISO JPEG (Joint
Photographic Experts Group) all include the use of 8x8 DCT in their algorithms. It is anticipated
that different manufacturers may implement the IDCT using different architectures, which have
different numerical accuracy. Therefore, for a set of given inputs, the outputs of IDCTs from
various manufacturers will likely be slightly different. In hybrid DCT/DPCM (Differential
Pulse Code Modulation) video coding systems, such as the one described in CCITT H.261-1990,
Video Codec for Audiovisual Services at px64 kbit/s, the IDCT results are used in the reconstruction
loop in both the encoder and the decoder to reconstruct pictures. When different IDCTs are used in
the encoder and the decoder, the difference between the two IDCT outputs, referred to as the IDCT
mismatch error, will accumulate. The mismatch error appears as an additional noise in the
reconstructed pictures and causes quality degradation. Due to the nature of error accumulation,
even a slight IDCT mismatch may cause severe picture quality degradation. To alleviate this
mismatching problem, the CCITT SGXV has gone through a long period of studies and discussions
and developed a set of specifications for the required accuracy of 8x8 IDCT. The CCITT H.261-1990,
Video Codec for Audiovisual Services at px64 kbit/s, has been finalized. Since a timely and widely
accepted IDCT standard is needed for this important application, the CCITT SGXV has requested
the IEEE CAS (Circuits and Systems) Standards Committee to sponsor it as an IEEE standard.
This standard is a direct result of this request.

In many other applications, such as the ISO JPEG still-image compression, since the IDCT
results are not used in a reconstruction loop, the requirements of the IDCT are different from those
specified for the CCITT H.261-1990, Video Codec for Audiovisual Services at px64 kbit/s.
Furthermore, the desired quality of the reconstructed picture in the still-picture application is
much higher than that in the low bit-rate visual telephony application. Therefore, the accuracy of
the Forward DCT is also important to insure high quality reconstruction. To fulfill the needs for
this type of high-quality still-image compression, the IDCT may have to be specified jointly with
the DCT. In recognition of this, in the future we intend to revise this standard to include both
CCITT and ISO JPEG specifications if JPEG develops another set of DCT/IDCT specifications.
This would make this standard a two-level standard, one level for JPEG-like algorithms and
another for CCITT H.261-1990, Video Codec for Audiovisual Services at px64 kbit/s, -like
algorithms.

The following members of the IEEE CAS Standards Committee, which served as the working
group for this standard, balloted and approved this standard for submission to the IEEE Standards
Board:

Ming-Ting Sun, Chair

D. Y. Fong S.M. Kang M. Snelgrove
A_M. Gottlieb A. Ligtenberg H. Sun
D. Graupe K. Mondal T. Thong
D. Hein P. Pirsch K. H. Tzou
R. T. Hsing S. A. Rajala M. Vetterli
K.R. Rao
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Special thanks to the following individuals for also contributing to the development of this

document:
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When the IEEE Standards Board approved this standard on December 6, 1990, it had the
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Marco W. Migliaro, Chair James M. Daly, Vice Chair
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*Member Emeritus
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