VIRTUAL BODY MODELS AND 3D ANATOMY ATLASES

Andreas Pommert, Thomas Schiemann Institute of Mathematics and Computer Science in Medicine (IMDM) University-Hospital Hamburg-Eppendorf, Germany

Louis Collins, Alex Zijdenbos McConnell Brain Imaging Centre Montreal Neurological Institute McGill University, Canada

Contents

I The VOXEL-MAN Project: Methods and Applications

1 A New Representation of Knowledge Concerning Human Anatomy and Function

reprinted from Nature Med., vol. 1, no. 6, pp. 506-511, 1995. 5

2 Symbolic Modeling of Human Anatomy for Visualization and Simulation

reprinted from Visualization in Biomedical Computing, Proc. SPIE 2359 (R. A. Robb, ed.), (Rochester, MN), pp. 412-423, 1994 18

3 Segmentation of the Visible Human for High Quality Volume based Visualization

reprinted from Med. Image Anal., vol. 1, no. 4, pp. 263-271, 1997. 29

II Probabilistic Atlases of Human Neuroanatomy: Methods and Applications

4 Surface Deformation Review

reprinted from J.D. MacDonald A Method for Identifying Geometrically Simple Surfaces from Three Dimensional Images, Ph.D. Thesis, McGill University, 1998 44

5 Sulcus Extraction and Automatic Labelling (SEAL): I. Method for Mapping of Sulcal Neuroanatomy reprinted from Proceedings of the Fourth International Conference on Functional Mapping of the Human Brain, Montreal, Quebec, Canada, 1998 66

6 Sulcus Extraction and Automatic Labelling (SEAL): II. Generation of Frontal Sulci Probabilistic 3D Maps reprinted from Proceedings of the Fourth International Conference on Functional Mapping of the Human Brain, Montreal, Quebec, Canada, 1998 69

7 Automatic 3D regional MRI segmentation and statistical probability anatomy maps

reprinted from Quantification of Brain Function using PET: Tracer kinetics and image analysis in brain PET, (T. Jones, ed.), pp. 123-130. Academic Press, 1995. 72

8 Pipelines: Large Scale Automatic Analysis of 3D Brain Data Sets

presented at Fourth International Conference on Functional Mapping of the Human Brain, Montreal, Quebec, Canada, 1998 (poster text). 87

9 ANIMAL: validation and applications of non-linear registration-based segmentation

reprinted from International Journal of Pattern Recognition and Artificial Intelligence, 11(8):1295-1315, 1997 94

Part I

The VOXEL-MAN Project: Methods and Applications