� 1997 Marc LevoyImage-based rendering¥classic representations—textures, sprites, shadow maps, reflectance maps, range images, disparity maps, optic flow fields, panoramas, movie maps, density volumes, epipolar volumes, etc.¥recent additions—arrays of images, light fields / Lumigraphs, inconsistent arrays of range images, hierarchical image caches, etc.�The study of image-based modelingand rendering is the study ofsampled representations of geometry.�

� 1997 Marc LevoyTaxonomy of IBR techniques¥no model—environment map—QuickTime VR (QTVR)¥camera pose—sprite compositing—light fields¥image correspondences—plenoptic editing¥inconsistent range images—view interpolation ¥ full model — volume rendering

� 1997 Marc LevoyApple QuickTime VROutward-looking—panoramic views taken at regularly spaced pointsInward-looking—views taken at points on the surface of a sphere

� 1997 Marc LevoyLight field renderingKey ideas—construct new views by rebinning old views—robust because it never builds a 3D model—must stay outside the convex hull of the object—fixed scene geometry and lighting

� 1997 Marc LevoyThe scalar light fieldRadiance as a function of positionand direction in a static scenewith fixed illuminationFor general scenes� 5D functionL ( x, y, z, q, f )In free space � 4D function

� 1997 Marc LevoyThe vector light field¥amplitude gives irradiance at point x¥direction tells which way to orient a surface for maximum brightness¥history—vector field (Gershun, 1936)—photic (scalar) field (Moon, 1981)—plenoptic function (Adelson and Bergen, 1991)—irradiance vectors and tensors (Arvo, 1995)

F ( ) ( , ) x x S=�w w w L d 2

� 1997 Marc LevoyA practical light field rendering algorithmTwo-plane parameterizationA light field is an array of imagesuvst

s t

u v

u v

s t

� � � � � � � � � � � � � �

�AdvantagesLimitations & solutions

Related research (in our lab)