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Abstract  Screen content coding (SCC) is a key technology for many popular applications in
traditional and emerging market sectors, such as cloud computing, remote desktop, screen sharing,
etc. Typical computer screen content has very different characteristics from traditional camera-
captured content. Therefore, in recent years, SCC has become a hot topic in multimedia applications
and has attracted increasing researcher attention from both academia and industry. Two international
video coding standards include efficient SCC capability. One is High Efficiency Video Coding
(HEVC)., a joint effort of the ISO/IEC MPEG and ITU-T SG16 WP3 Q6. The other is the
second-generation AVS (AVS2), a joint effort of the Audio Video Coding Standard (AVS)
Workgroup of China and the IEEE. Repeated identical patterns (i. e. , matching patterns) are often
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observed on the same picture of screen content. Two major SCC tools in HEVC SCC developed in
recent years to exploit those repeated identical patterns with a variety of sizes and/or shapes are:
Intra Block Copy (IBC), palette coding (PLT). IBC is efficient for coding repeated identical
patterns with a few fixed sizes and shapes. PLT can code repeated identical patterns of two simple
cases called LEFT run and ABOVE run inside a CU using two modes (LEFT and ABOVE) of
intra-CU. Beyond the HEVC-SCC extension, another tool String Matching(SM) can code general
matching patterns with a variety of sizes, shapes, and positions efficiently. Each of the three
tools plays an indispensable role in coding some types of screen content. AVS2 is the second-
generation video coding standard developed by the Audio and Video Coding Standard (AVS)
Working Group of China. Compared to HEVC, AVS2 can achieve significant coding efficiency
improvement for scene video coding by adopting intelligent coding tools. In recent years, AVS is
developing an AVS2 Screen and Mixed Content Coding (SMCC) extension (AVS2-SMCC). In
the early stage of the development, a pixel string matching technique was proposed for AVS2
SMCC extension. Although the technique provided significant coding gain for screen content, it
was still less efficient than HEVC SCC extensions for some screen and mixed contents. To fully
exploit both local and non-local, both general and special, and both complex and simple matching
patterns with a variety of sizes and/or shapes and/or positions in a wide range of commonly seen
screen content, a universal string prediction (USP) approach and its key technologies with three
modes: general string (GS) mode, constrained string 1 (CS1) mode, and constrained string 2
(CS2) mode are proposed, which have been adopted by the AVS2-SMCC extension draft version.
The three constrained string modes are implemented with one of the three types of strings: offset
string, coordinate string, and unpredictable pixel, or its combination of them. When using USP
algorithm to code a coding unit, one of the three constrained modes which gets the minimum rate
distortion value is selected to code the CU. Compared with the latest HEVC-SCC extension,
experimental results show that, for text and graphics with motion of AVS2-SMCC test
sequences, the proposed algorithm achieves the average BD-rate reduction of 23. 2%, 18. 3% and
19.4% for Y, U and V, respectively in All Intra configuration at about the same degree of the
encoding and decoding complexity percentage increase.

Keywords  high efficiency video coding; audio video coding standard; screen and mixed content;

string matching; universal string prediction; constrained string mode
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