Figure 1 Observation-based model systems: (a) sequential modeling; (b) integral modeling ......................................................................................................2 Figure 2 The problem of resampling (black dots and grey squares are measurements in the sensor coordinates obtained from range sensor readings in different views)...........................................................................................................7 Figure 3 Distinct views of a free-form object with 20 mesh nodes and known connectivity..................................................................................................9 Figure 4 Deformable surface reconstruction at different iteration steps (dots are range data, solid lines are mesh models) (a) n=0 (start of deformation); (b) n=20; (c) n=50; (d) n=100 (end of deformation). ......................................13 Figure 5 Deformable surface. (a) with interpolated part; (b) without interpolated part ...................................................................................................................13 Figure 6 : One-to-one matching: (a) Valid correspondence between nodes; (b) Table of correspondences15 Figure 7 Effect of noise on the convergence of the PCAMD...................................23 Figure 8 Reconstructed error vs. number of matched views for a point ..................23 Figure 9 Comparison between sequential method and integral method with different matching orders..........................................................................................23 Figure 10 A sequence of images of a free-form object (peach) .................................24 Figure 11 Two views of a reconstructed peach model: (a) wireframe display; (b) shaded display............................................................................................24 Figure 12 Comparison between sequential reconstruction and WLS method: (a) sequential method using 8 views; (b) sequential method using 10 views; (c) WLS method using 10 views .....................................................................25 Figure 13 Comparison using cross-section display of model (solid line) and range data (dots) (a) sequential method; (b) PCAMD after 5 steps; (c) PCAMD after 10 steps (arrows show the places where the improvement is significant) .25 Figure 14 A sequence of images of a free-form object (Sharpei) ..............................26 Figure 15 Examples of deformable models from different views..............................27 Figure 16 Reconstructed models of Sharpei: (a) coarse resolution: 980 points (b) fine resolution: 3380 points (c) texture mapped display...................................28 Figure 17 Comparison between PCAMD and Sequential methods: two contours (small dots are range data, solid line is reconstructed model. (a) sequential method; (b) PCAMD (10 steps); (c) known transformation......................29 Figure 18 Comparison between PCAMD and Sequential methods: error at each mesh node (total number is 980). (a) sequential method; (b) PCAMD (10 steps)..

...............................................................................................................30 Figure 19 Calibration cube and its segmented patches. .............................................35 Figure 20 Representation of a rotation: rotation axis k located at q...........................35 Figure 21 (a) First image overlaid with cube model (solid lines); (b) Second image overlaid with model at initial pose; (c) Second image overlaid with model after 3DTM pose estimation. .....................................................................35