Figures

Figure 1-1 Foundation Libraries and Application Programming Interfaces 6 Figure 1-2 Directory Structure of XIL Developer�s Kit. . . . . . . . . . . . . . . . 9 Figure 3-1 Digitized Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 Figure 3-2 Memory Format for a 3- Band Image Containing 8-Bit Data Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 Figure 3-3 Memory Format for a 3- Band Image Containing 16-Bit Data Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 Figure 3-4 Memory Format for a 3- Band Image Containing 1-Bit Data Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 Figure 3-5 Copying Data from a Temporary Image to the Display (Not Necessary) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 Figure 3-6 Writing the Output of an Operation to a Display Image . . . . . 45 Figure 3-7 Image Origins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 Figure 3-8 Regions of Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 Figure 3-9 Regions of Interest and Origins . . . . . . . . . . . . . . . . . . . . . . . . . . 49 Figure 6-1 Lookup Table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 Figure 7-1 XIL Lookup Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 Figure 7-2 Dithering an Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Figure 7-3 Colorcube for Dithering a True- Color Image to a Pseudocolor Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 Figure 7-4 Error-Distribution Kernel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116 Figure 7-5 Using xil_error_diffusion() to Dither an Image . . . . . 116 Figure 7-6 Error Diffusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 Figure 7-7 Dither Mask Replicated over a Source Image . . . . . . . . . . . . . . 120 Figure 8-1 List of Error Handlers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 Figure 8-2 Adding to the List of Error Handlers . . . . . . . . . . . . . . . . . . . . . 138 Figure 10-1 Conceptual Model of a General Interpolation . . . . . . . . . . . . . . 153 Figure 10-2 Determining the Kernel to Use for a General Interpolation . . 156 Figure 10-3 Zooming the Upper-Left Corner of an Image . . . . . . . . . . . . . . 163 Figure 10-4 Zooming the Center of an Image . . . . . . . . . . . . . . . . . . . . . . . . 163 Figure 10-5 Subsampling Bit Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 Figure 10-6 Rotating an Image Around Its Default Origin . . . . . . . . . . . . . 168 Figure 10-7 Rotating an Image Around Its Center . . . . . . . . . . . . . . . . . . . . 169 Figure 10-8 Shearing an Image Along Its x Axis . . . . . . . . . . . . . . . . . . . . . . 172 Figure 10-9 Flipping and Rotating Images Using xil_transpose(). . . 176 Figure 11-1 Boundary Fill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184 Figure 11-2 Convolution Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 Figure 11-3 High- Pass Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189 Figure 11-4 Low-Pass Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190 Figure 11-5 Filters Used by the XIL_EDGE_DETECT_SOBEL Algorithm . 193 Figure 11-6 Dilating and Eroding Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 Figure 11-7 Dilating an Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 Figure 11-8 Eroding an Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196 Figure 11-9 Single Lookup Table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

Figures xix

Figure 11-10 Interband Linear Combination . . . . . . . . . . . . . . . . . . . . . . . . . . 208 Figure 11-11 Linear Combination Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 Figure 11-12 RGB-to-CMY Conversion Using xil_band_combine(). . . 210 Figure 11-13 RGB-to-Y Conversion Using xil_band_combine() . . . . . . 210 Figure 11-14 Calculating the Normalized Sum of an Image . . . . . . . . . . . . . 211 Figure 11-15 Blending Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213 Figure 11-16 Painting on an Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214 Figure 11-17 Replicating a Source Image . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218 Figure 12-1 Compressing and Decompressing XIL Images . . . . . . . . . . . . . 219 Figure 12-2 Decompressing and Dithering a Frame of Video . . . . . . . . . . . 237 Figure 14-1 Cell Compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273 Figure 15-1 Cell Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298 Figure 15-2 Vectors in Chrominance Table . . . . . . . . . . . . . . . . . . . . . . . . . . 299 Figure 15-3 Vectors in Luminance Table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299 Figure 16-1 JPEG Baseline Sequential Compressor . . . . . . . . . . . . . . . . . . . . 306 Figure 16-2 Output of the Discrete Cosine Transform . . . . . . . . . . . . . . . . . 307 Figure 16-3 Quantization in the JPEG Encoder . . . . . . . . . . . . . . . . . . . . . . . 308 Figure 16-4 Zigzag Sequencing in JPEG Encoder . . . . . . . . . . . . . . . . . . . . . 309 Figure 17-1 JPEG Lossless Compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328 Figure 17-2 Predicting Values in the JPEG Lossless Compressor . . . . . . . . 329 Figure 18-1 Macroblock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 Figure 18-2 Flow Diagram for H.261 Encoding . . . . . . . . . . . . . . . . . . . . . . . 341 Figure 18-3 Motion Compensation in H.261 . . . . . . . . . . . . . . . . . . . . . . . . . 343 Figure 18-4 Encoding of YC_bC_r or Difference Values in H.261 . . . . . . . . . . 344 Figure 19-1 An MPEG-1 Bitstream Containing I and P Pictures . . . . . . . . . 361

Figure 19-2 MPEG-1 Display Order Versus Decoding Order . . . . . . . . . . . 362 Figure 19-3 Bidirectional Prediction in MPEG-1 . . . . . . . . . . . . . . . . . . . . . . 363 Figure 19-4 Zigzag Ordering of Quantization Table Values . . . . . . . . . . . . 373 Figure 19-5 Sample Group of Pictures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377 Figure 21-1 Stored Atomic Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396 Figure 21-2 Replacing Atomic Functions with a Molecule . . . . . . . . . . . . . 397 Figure D-1 Cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 464 Figure D-2 Encoding a Cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 466 Figure D-3 Default CellB Chrominance Quantization Table . . . . . . . . . . . 476 Figure D-4 Default CellB Luminance Quantization Table . . . . . . . . . . . . . 478