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How to partition between hardware and software


to maximize performance and  minimize cost


The present solutions use video compression chips and DSPs on PC backplanes 


In the future,


    processors will perform real-time compression and decompression in software








Implementations of Compression Algorithms:








1. Single-function processors  (the first generation of compression chips)


 Implement the most demanding operations of algorithms 


 such as DCT, motion estimation and quantization


 Examples include compression chips from C-Cube, LSI Logic, and SGS-Thompson


2. Multi-standard compression chips (the second generation of compression chips)


 Integrate programmable processors


 Examples include compression chips from IIT, Array Microsystems, and C-Cube


3. Software solution and a general purpose processor


 Maximize flexibility and reduce cost


 Examples include Apple Video, Microsoft Video, and Intel Indeo








Software JPEG Systems
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 The best performance in terms of speed was achieved with the Optivision 5250


 Autograph International (AGI) 


 offers JPEG compression software called EasyTech/Codec
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 Various JPEG compression programs for DOS and Windows have been tested in [Rau92]


 The best results were obtained using Alice-DOS utility from Telephoto


 The best pure software JPEG has been LeadView 1.7 from Lead Technologies
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The block diagram of the AT&T video encoder AVP- 4310E
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Multimedia system developed by Production Catalysts uses AT&T chip set
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Video Compression Software


Intel Indeo uses the following software compression techniques:


Color subsampling 


 Reduction from 24 bits/pixel to an average of 9 bits/pixel


Pixel differencing 


 Elimination of redundant data between two frames by comparing  their  pixels 


Run length encoding-RLE 


 RLE is used only when resulting difference between adjacent  pixels is zero


 RLE encodes the zero value and a count of consecutive zero values


Vector quantization-VQ 


 VQ is used when the difference between adjacent pixels is very close to zero


     5. Variable content encoding-VCE is a statistical compression technique


 VCE compresses the difference values by assigning variable length codes to them





General-purpose processors’ 


 support for MPEG decoding


 Design for asymmetric multimedia applications


 Designed to support real-time MPEG decoding and other multimedia functions


 Examples include three advanced processors: 


      1. UltraSPARC V9 (SUN)


      2. PA-RISC 7100LC (Hewlett-Packard)


      3. PowerPC 620 (Motorola)


 PowerPC 620


      - Specifically designed for distributed multimedia systems


      - Supports both CPU-intensive and I/O-intensive applications


      - Can be used both for multimedia servers and multimedia workstations 








UltraSPARC V9 and Its Visual Instruction Set (VIS)


 Supports new data types:  


    1. Pixels (four 8-bit unsigned integers contained in a 32 bit word)


    2. Fixed data (four 16-bit fixed point components contained in a 64-bit word)


 New classes of instructions:


    1. Conversation instructions (convert between various formats) 


    2. The motion estimation instruction-PixelDISTance


        - Computes the sum of the absolute differences between two 8 pixel vectors


        - Accumulating the error for 16x16 block 


           requires 32 PDIST or 1500 conventional instructions 


 VIS provides four times or higher speed-up for most of the time-critical computations


 UltraSPARC


    is capable of decoding MPEG-2 video of 720x480 pixels with resolution of 30 frames/sec 
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 The implementation of the motion estimation instruction in SuperSPARC processor


