205R e f e r e n c e s Alexandre, F., Guyot, F., Haton, J.-P., & Burnod, Y. (1991). The Cortical Column: A NewProcessing Unit for Multilayered Networks.

Neural Networks, 4, 15-25.Arbib, M. A. (1989).

The Metaphorical Brain 2: Neural Networks and Beyond. New York:Wiley-Interscience.Arbib, M. A. (1990). Programs, Schemas, and Neural Networks for Control of HandMovements: Beyond the RS Framework. In M. Jeannerod (Eds.),

Attention and

Performance XIII. Motor Representation and Control Hillsdale, NJ: Lawrence ErlbaumAssociates.Arbib, M. A., Bischoff, A., Fagg, A. H., & Grafton, S. T. (1995). Synthetic PET: AnalyzingLarge-Scale Properties of Neural Networks.

Human Brain Mapping, 2, 225-33.Arbib, M. A., Iberall, T., & Lyons, D. (1987).

Schemas That Integrate Vision and Touch for

Hand Control. Cambridge, Massachusetts: The MIT Press.Barbur, J. L., Watson, J. D., Frackowiak, R. S., & Zeki, S. (1993). Conscious VisualPerception without V1.

Brain, 116(6), 1293-302.Barto, A. G., & Bradtke, S. H. (1991). Real-Time Learning and Control using AsynchronousDynamic Programming (TR No. 91-57). Department of Computer Science, University ofMassachusetts, Amherst.Barto, A. G., Sutton, R. S., & Anderson, C. W. (1983). Neuron-like Adaptive Elements ThatCan Solve Difficult Learning Control Problems.

IEEE Transactions on Systems, Man, and

Cybernetics, SMC-5, 834-46.Bekey, G. A., Tomovic, R., & Zeljkovic, I. (1990). Control Architecture for theBelgrade/USC Hand. In T. Venkataraman & T. Iberall (Eds.),

Dextrous Robot HandsSprinter-Verlag.Brinkman, C. (1984). Supplementary Motor Area of the Monkey’s Cerebral Cortex: Short-and Long-term Deficits After Unilateral Ablation and the Effects of SubsequentCallosal Section.

Journal of Neuroscience, 4, 918-29.Brownell, G. L., Budinger, T. F., Lauterbur, P. C., & McGeer, P. L. (1982). PositronTomography and Nuclear Magnetic Resonance Imaging.

Science, 215, 619-26.Burnod, Y., Grandguillaume, P., Otto, I., Ferraina, S., Johnson, P. B., & Caminiti, R. (1992).Visuomotor Transformations Underlying Arm Movements Toward Visual Targets: aNeural Network Model of Cerebral Cortical Operations.

Journal of Neuroscience, 12,1435-1453.Colby, C. L., Duhamel, J. R., & Goldberg, M. E. (1993). Ventral Intraparietal Area of theMacaque - Anatomic Location and Visual Response Properties.

Journal of

Neurophysiology, 69(2), 902-14.

206Corkin, S. (1978). The Role of Different Cerebral Structures in Somesthetic Perception. In C.E. Carterette & M. P. Friedman (Eds.),

Handbook of Percpetion (pp. 105-55). New York:Academic Press.Cutkosky, M. R. (1989). On Grasp Choice, Grasp Models and the Design of Hands forManufacturing Tasks.

IEEE Transactions on Robotics and Automation, 5(3), 269-79.Dakin, G. (1986)

The Role of Motor Schemas in the Selection and Execution of Skilled

Prehensile Movements. Senior Honors Thesis, University of Massachusetts, Amherst.Decety, J., Perani, D., Jeannerod, M., Bettinardi, V., Tadary, B., Woods, R., Mazziotta, J. C.,& Fazio, F. (1994). Mapping Motor Representations with Positron EmissionTomography.

Nature, 371(6498), 600-2.Didday, R. L. (1976). A Model of Visuomotor Mechanisms in the Frog Optic Tectum.

Mathematical Biosciences, 30, 169-180.Dominey (1993)

Models of Spatial Accuracy and Conditinoal Behavior in Oculomotor

Control. Ph.D., University of Southern California.Dominey, P. F. (1995). Complex Sensory-Motor Sequence Learning Based on Recurrent StateRepresentation and Reinforcement Learning.

Biological Cybernetics, 73(3), 265-74.Evarts, E. V., Shinoda, Y., & Wise, S. P. (1984).

Neurophysiological Approaches to Higher

Brain Function. New York: Wiley-Interscience Press.Fagg, A. H. (1993). Developmental Robotics: A New Approach to the Specification of RobotPrograms. In G. A. Bekey & K. Y. Goldberg (Eds.),

Neural Networks in Robotics (pp.459-86). Norwell, Massachusetts: Kluwer Academic Publishers.Fagg, A. H., & Arbib, M. A. (1992). A Model of Primate Visual-Motor Conditional Learning.

Journal of Adaptive Behavior, 1(1), 3-37.Fagg, A. H., Lotspeich, D., Hoff, J., & Bekey, G. A. (1994). Rapid Reinforcement Learningfor Reactive Control Policy Design in Autonomous Robots. In

Proceedings of World

Congress on Neural Networks, San Diego, California:Fagg, A. H., Lotspeich, D. L., Hoff, J., & Bekey, G. A. (1996). Rapid Reinforcement Learningfor Reative Control Policy Design for Autonomous Robots. In T. Shibata & T. Fukuda(Eds.),

Artificial Life in Robotics IEEE Press.Fogassi, L., Gallese, V., Fadiga, L., Luppino, G., Matelli, M., & Rizzolatti, G. (1995).Coding of Peripersonal Space in Inferior Premotor Cortex (Area F4).

Journal of

Neurophysiology, submitted.Gentilucci, M., Daprati, E., Toni, I., Chieffi, S., & Saetti, M. C. (1995). UnconsciousUpdating of Grasp Motor Program.

Experimental Brain Research, to appear.Gentilucci, M., Fogassi, L., Luppino, G., Matelli, M., Camarda, R., & Rizzolatti, G. (1988).Functional Organization of Inferior Area 6 in the Macaque Monkey I. Somatotopy andthe Control of Proximal Movements.

Experimental Brain Research, 71, 475-490.

207Gentilucci, M., Toni, I., Chieffi, S., & Pavesi, G. (1994). The Role of Proprioception in theControl of Prehension Movements - A Kinematic Study in a Peripherally DeafferentedPatient and in Normal Subjects.

Experimental Brain Research, 99(3), 483-500.Georgopoulos, A. P., Ashe, J., Smyrnis, N., & Taira, M. (1992). The Motor Cortex and theCoding of Force.

Science, 256(5064), 1692-5.Georgopoulos, A. P., Kalaska, J. F., Caminiti, R., & Massey, J. T. (1982). On the RelationsBetween the Direction of Two-Dimensional Arm Movements and Cell Discharge inPrimate Motor Cortex.

Journal of Neurophysiology, 46, 1527-37.Gibson, J. J. (1950).

The Perception of the Visual World. New York: Houghton MifflinCompany.Giszter, S. F., Mussaivaldi, F. A., & Bizzi, E. (1993). Convergent Force-Fields Organized inthe Frog’s Spinal-Cord.

Journal of Neuroscience, 13(2), 467-91.Goodale, M. A. (1993). Visual Routes to Knowledge and Action.

Biomedical Research, 14(4),113-23.Goodale, M. A., Jakobson, L. S., Milner, A. D., Perrett, D. I., Benson, P. J., & Hietanen, J. K.(1994a). The Nature and Limits of Orientation and Pattern Processing SupportingVisuomotor Control in a Visual Form Agnosic.

Journal of Cognitive Neuroscience, 6(1),46-56.Goodale, M. A., Meenan, J. P., Bulthoff, H. H., Nicolle, D. A., Murphy, K. J., & Racicot, C.I. (1994b). Separate Neural Pathways for the Visual Analysis of Object Shape inPerception and Prehension.

Current Biology, 4(7), 604-10.Grady, C. L., Haxby, J. V., Horwitz, B., Schapiro, M. B., Rapoport, S. I., Ungerleider, L. G.,Mishkin, M., Carson, R. E., & Hescovitch, P. (1992). Dissociation of Object and SpatialVision in Human Extrastriate Cortex - Age-Related-CHanges in Activation of RegionalCerebral Blood-Flow Measured with O-25 Water and Positron Emission Tomography.

Journal of Cognitive Neuroscience, 4(1), 23-34.Grafton, S. T., Arbib, M. A., Fadiga, L., & Rizzolatti, G. (1996). Localization of Implicitand Explicit Grasp Representations in Humans by PET. in press.Grafton, S. T., Fagg, A. H., Woods, R. P., & Arbib, M. A. (1995). Functional Anatomy ofPointing and Grasping in Humans.

Cerebral Cortex, to appear.Heppreymond, M. C., Husler, E. J., Maier, M. A., & Qi, H. X. (1994). Force-RelatedNeuronal-Activity in 2 Regions of the Primate Ventral Premotor Cortex.

Canadian

Journal of Physiology and Pharmacology, 72(5), 571-9.Hoff, B., & Arbib, M. A. (1993). Models of Trajectory Formation and Temporal Interaction ofReach and Grasp.

Journal of Motor Behavior, 25(3), 175-92.Hoff, B. R. (1992)

A Computational Description of the Organization of Human Reaching and Prehension. Dissertation, University of Southern California.

208Horwitz, B., Grady, C. L., Haxby, J. V., Schapiro, M. B., Rapoport, S. I., Ungerleider, L. G.,& Mishkin, M. (1992). Functional Associations Among Human Posterior ExtrastriateBrain-Regions During Object and Spatial Vision.

Journal of Cognitive Neuroscience,4(4), 311-22.Iberall, A. R. (1987)

A Neural Model of Human Prehension. Ph.D. Dissertation, Universityof Massachusetts, Amherst.Iberall, T. (1988). A Neural Network for Planning Hand Shapes in Human Prehension. In

Proceedings of the 1988 Automatic Controls Conference, (pp. 2288-93).Iberall, T., Bingham, G., & Arbib, M. A. (1986). Opposition Space as a Structuring Conceptfor the Analysis of Skilled Hand Movements. In H. Heuer & C. Fromm (Eds.),

Generation and Modulation of Action Patterns (pp. 158-73). Berlin: Springer-Verlag.Jeannerod, M. (1994). The Hand and the Object - the Role of Posterior Parietal Cortex inForming Motor Representations.

Canadian Journal of Physiology and Pharmacology,72(5), 535-41.Jeannerod, M., Arbib, M. A., Rizzolatti, G., & Sakata, H. (1995). Grasping Objects: theCortical Mechanisms of Visuomotor Transformation.

Trends in Neuroscience, 18(7), 314-20.Jeannerod, M., Decety, J., & Michel, F. (1994). Impairment of Grasping MovementsFollowing a Bilateral Parietal Lesion.

Neuropsychologia, 32(4), 369-80.Kalaska, J. F., & Crammond, D. J. (1992). Cerebral Cortical Mechanisms of ReachingMovements.

Science, 255(5051), 1517-23.Kandel, E. R., Schwartz, J. H., & Jessell, T. M. (Ed.). (1991).

Principles of Neuroscience.Elsevier.Kang, S. B., & Ikeuchi, K. (1995). Toward Automatic Robot Instruction from Perception -Temporal Segmentation of Tasks from Human Hand Motion.

IEEE Transactions on

Robotics and Automation, 11(5), 670-81.Katayama, M. (1993)

A Computational Understanding of Motor Learning Control Using

Neural Internal Models for a Multi-Joint Arm. University of Tokyo.King, S. M., & Cowey, A. (1992). Defensive Responses to Looming Visual-Stimuli inMonkeys with Unilateral Striate Cortex Ablation.

Neuropsychologia, 30(11), 1017-24.Kurata, K., & Hoffman, D. S. (1994). Differential-Effects of Muscimol Microinjection intoDorsal and Ventral spects of the Premotor Cortex of Monkeys.

Journal of

Neurophysiology, 71(3), 1151-64.Kurata, K., & Wise, S. P. (1988). Premotor Cortex of Rhesus Monkeys: Set-Related ActivityDuring Two Conditional Motor Tasks.

Experimental Brain Research, 69(2), 327-43.Logothetis, N. K., & Pauls, J. (1995). Psychophysical and Physiological Evidence forViewer-Centered Object Representations in the Primate.

Cerebral Crotex, 5(3), 270-88.

209Logothetis, N. K., Pauls, J., & Poggio, T. (1995). Shape Representation in the InferiorTemporal Cortex of Monkeys.

Current Biology, 5(5), 552-63.Luppino, G., Matelli, M., Camarda, R., & Rizzolatti, G. (1993). Corticocortical Connectionsof Area F3 (SMA-Proper) and Area F6 (Pre-SMA) in the Macaque Monkey.

Journal of

Comparative Neurology, 338, 114-40.Luppino, G., Matelli, M., & Camarda, R. M., Gallese, V., Rizzolatti, G. (1991). MultipleRepresentations of Body Movements in Mesial Area 6 and the Adjacent CingulateCortex: An Intracortical Microstimulation Study in the Macaque Monkey.

Comparative Neurology, 311, 463-82.Luppino, G., Matelli, M., & Rizzolatti, G. (1990). Cortico-Cortical Connections of TwoElectrophysiologically Identified Arm Representations in the Mesial AgranularFrontal Cortex.

Experimental Brain Research, 82(1), 214-18.MacKenzie, C. L., & Iberall, T. (1994).

The Grasping Hand. North Holland.Matelli, M. (1994). personal communicationMitz, A. R., Godshalk, M., & Wise, S. P. (1991). Learning-Dependent Neuronal Activity inthe Premotor Cortex.

Journal of Neuroscience, 11(6), 1855-72.Miyashita, Y., Date, A., & Okuno, H. (1993). Configurational Encoding of Complex VisualForms by Single Neurons of Monkey Temporal Cortex.

Neuropsychologia, 31(10), 1119-31.Murata, A. (1995). personal communicationMurata, A., Gallese, V., Kaseda, M., Kunimoto, S., & Sakata, H. (1993). Hand-Manipulation-Related Neurons of the Parietal Cortex of the Monkey: Further Analysisof Selectivity in Shape, Size, and Orientation of Objects for Manipulation. In

Neuroscience, Washington D.C.:Napier, J. R. (1956). The Prehensile Movements of the Human Hand.

Journal of Bone and

Joint Surgery, 38B, 902-13.Paulignan, Y., Jeannerod, M., MacKenzie, C., & Marteniuk, R. (1991a). SelectivePerturbation of Visual Input During Prehension Movements. 2. The Effects of ChangingObject Size.

Experimental Brain Research, 87, 407-20.Paulignan, Y., MacKenzie, C., Marteniuk, R., & Jeannerod, M. (1991b). SelectivePerturbation of Visual Input During Prehension Movements. 1. The Effects of ChangingObject Position.

Experimental Brain Research, 87, 407-20.Picard, N., & Smith, A. M. (1992a). Primary Motor Cortical Activity Related to theWeight and Texture of Grasped Objects in the Monkey.

Journal of Neurophysiology,68(5), 1867-81.Picard, N., & Smith, A. M. (1992b). Primary Motor Cortical Responses to Perturbations ofPrehension in the Monkey.

Journal of Neurophysiology, 68(5), 1882-94.

210Pons, P. T., Garraghty, P. E., & Mishkin, M. (1992). Serial and Parallel Processing ofTactual Information in Somatosensory Cortex in Rhesus Monkeys.

Journal of

Neurophysiology, 68(2), 518-27.Quintana, J., & Fuster, J. M. (1993). Spatial and Temporal Factors in the Role of PRefrontaland Parietal Cortex in Visuomotor Integration.

Cerebral Cortex, 3(2), 122-32.Rizzolatti, G. (1987). Functional Organization of Inferior Area 6. In

Motor Areas of the

Cerebral Cortex (CIBA Foundation Symposium 132), (pp. 171-186). Chichester: JohnWiley and Sonns.Rizzolatti, G., Gentilucci, M., Camarda, R. M., Gallese, V., Luppino, G., Matelli, M.,Fogassi, L. (1990). Neurons Related to Reaching-Grasping Arm Movements in theRostral Part of Area 6 (area 6aB).

Experimental Brain Research, 82, 337-50.Rizzolatti, G. (1995). personal communication.Rizzolatti, G., Camarda, R., Fogassi, L., Gentilucci, M., Luppino, G., & Matelli, M. (1988).Functional Organization of Inferior Area 6 in the Macaque Monkey II. Area F5 and theControl of Distal Movements.

Experimental Brain Research, 71, 491-507.Roland, P. E., Larsen, B., Lassen, N. A., & Skinh¿f, E. (1980). Supplementary Motor Areaand Other Cortical Areas in Organization of Voluntary Movements in Man.

Neurophysiology, 43, 118-36.Rolls, E. T. (1995). Learning-Mechanisms in the Temporal Lobe Visual-Cortex.

Behavioral

Brain Research, 66(1-2), 177-85.Rolls, E. T., & Tovee, M. J. (1995). Sparseness of the Neuronal Representation of Stimuli inthe Primate Temporal Visual-Cortex.

Journal of Neurophysiology, 73(2), 713-26.Sakata, H. (1991). personal communication.Sakata, H. (1994). personal communication.Sakata, H., Taira, M., Murata, A., & Mine, S. (1995). Neural Mechanisms of VisualGuidance of Hand Action in the Parietal Cortex of the Monkey.

Cerebral Cortex, 5(5),429-38.Shadmehr, R. (1993). Control of Equilibrium Position and Stiffness through PosturalModules.

Journal of Motor Behavior, 25(3), 228-41.Shadmehr, R., Mussiavaldi, F. A., & Bizzi, E. (1993). Postural Force-Fields of the HumanArm and Their Role in Generating Multijoint Movements.

Journal of Neuroscience.Silverman, I. E., Grossman, M., Galetta, S. L., Liu, G. T., Rosenquist, A. C., & Alavi, A.(1995). Understanding Human Visual-Cortex - The Role of Functional Imaging.Stein, J. F. (1992). The Representation of Egocentric Space in the Posterior Parietal Cortex.

Behavioral and Brain Sciences, 15, 691-700.

211Sutton, R. S. (1988). Learning to Predict by the Methods of Temporal Differences. In

Machine Learning 3 (pp. 9-44). Boston: Kluwer Academic Publishers.Taira, M., Mine, S., Georgopoulos, A. P., Murata, A., & Sakata, H. (1990). Parietal CortexNeurons of the Monkey Related to the Visual Guidannce of Hand Movement.

Experimental Brain Research, 83, 29-36.Talairach, J., & Tournoux, P. (1988).

Co-planar Stereotaxic Atlas of the Brain. New York:Thieme Medical Publishers.Tanaka, K. (1993). Neuronal Mechanisms of Object Recognition.

Science, 262(5134), 685-8.Tanji, J. (1994). The Supplementary Motor Area in the Cerebral Cortex.

Neuroscience

Research, 19, 251-68.Toni, I. (1994). personal communication.Uno, Y., Fukumura, N., Suzuki, R., & Kawato, M. (1993). Integration of Visual andSomatosensory Information for Preshaping Hand in Grasping Movements. In

Advances in Neural Information Processing Systems, 5 (pp. 311-8).Weiskrantz, L., Warrington, E. K., Sanders, M. D., & Marshall, J. (1974). Visual Capacityin the Hemianopic Field Following a Restricted Occiptital Ablation.

Brain, 97, 709-28.Widrow, B. (1962). Generalization and Information Storage in Networks of Adaline"Neurons". In M. Yovits, G. Jacobi, & G. Goldstein (Eds.),

Self-Organizing Systems (pp.435-461). Washington: Spartan Books.Wise, S. P., & Mauritz, K. H. (1985). Set-related Neuronal Activity in the Premotor Cortexof Rhesus Monkeys: Effects of Changes in Motor Set. In

Proceedings of the Royal Society of London, 223 (pp. 331-354).Wolpert, D. M., Ghahramani, Z., & Jordan, M. I. (1995). Are Arm Trajectories Planned inKinematic or Dynamic Coordinates - An Adaptation Study.

Experimental Brain

Research, 103(3), 460-70.Woods, R. P., Cherry, S. R., & Maxxiotta, J. C. (1992). Rapid Auomated Algorithm forAligning and Reslicing PET Images.

Journal of Computer Assisted Tomography, 115, 565-87.Woods, R. P., Mazziotta, J. C., & Cherry, S. R. (1993). MRI-PET Registration withAutomated Algorithm.

Journal of Computer Assisted Tomography, 17, 536-46.Young, M. P., & Yamane, S. (1992). Sparse Population Coding of Faces in the InferotemporalCortex.

Science, 256(5061), 1327-31.