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Chapter 1. Introduction

What is the problem of sensorimotor integration?

integration

coordinate transformation

How does the CNS solve the problem of sensorimotor integration?




redundancy

Complementary information

More timely information
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signal level

feature level

symbol level
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Auditory Localization
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Visual Localization
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2.2. Background

Multisensory Integration

The “McGurk effect.”
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The “ventriloquism effect.”
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Visuo-Auditory Adaptation
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Multisensory Neurons
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The Superior Colliculus
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2.3. The Computational Model

Independent noise
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2.3. The Computational Model

Temporal integration

The Kalman Filter.
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state



2.3. The Computational Model

linear
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learning rate




2.3. The Computational Model

weighted delta rule

other

variance-weighted delta rule
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Competitive integration

cooperative

competitive winner-take-all



2.3. The Computational Model

Stochastic integration

stochastic integration
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2.4. Overview of the Experiments
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visuo-motor

Subjects

Apparatus



2.5. Experiment 1: Localization of Visual, Auditory, and Visuo-auditory Stimuli

Calibration
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projected image
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2.5. Experiment 1: Localization of Visual, Auditory, and Visuo-auditory Stimuli

Paradigm
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2.5. Experiment 1: Localization of Visual, Auditory, and Visuo-auditory Stimuli

Analysis

error
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2.5. Experiment 1: Localization of Visual, Auditory, and Visuo-auditory Stimuli
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2.5. Experiment 1: Localization of Visual, Auditory, and Visuo-auditory Stimuli

Model predictions

Minimum variance integration.
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2.5. Experiment 1: Localization of Visual, Auditory, and Visuo-auditory Stimuli

Competitive integration.

Stochastic integration.
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2.6. Experiment 2: Adaptation to a Visuo-Auditory Remapping

Analysis

post-exposure

Time course of adaptation
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2.6. Experiment 2: Adaptation to a Visuo-Auditory Remapping
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2.6. Experiment 2: Adaptation to a Visuo-Auditory Remapping
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Delta Rule.

Weighted Delta Rule.



2.6. Experiment 2: Adaptation to a Visuo-Auditory Remapping

Variance-Weighted Delta Rule.

least
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2.7. Experiment 3: Adaptation to Visuo-Auditory Variance
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2.7. Experiment 3: Adaptation to Visuo-Auditory Variance
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Model predictions



2.7. Experiment 3: Adaptation to Visuo-Auditory Variance
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generalization



2.8. Experiment 4: Generalization of the Visuo-Auditory Map

Subjects

Paradigm
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2.8. Experiment 4: Generalization of the Visuo-Auditory Map
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2.9. Controls

left
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2.10. Discussion
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2.10. Discussion
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3.2, Experiment: Propagation of Errors in Sensorimotor Integration
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3.2, Experiment: Propagation of Errors in Sensorimotor Integration
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3.2, Experiment: Propagation of Errors in Sensorimotor Integration
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3.3. Appendix A: Paradigm
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3.4. Appendix B: Simulation



Chapter 3. An Internal Model for Sensorimotor Integration












Chapter 4. Representation of the Visuomotor Coordinate Transformation



4.2. The Visuomotor Coordinate Transformation
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4.3. Experiment 1: Visuomotor Generalization to a One-Point Displacement
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Apparatus



4.3. Experiment 1: Visuomotor Generalization to a One-Point Displacement
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4.3. Experiment 1: Visuomotor Generalization to a One-Point Displacement



Chapter 4. Representation of the Visuomotor Coordinate Transformation

a) b)
Perceived g o o Actual__
Finger Position Finger Position
a §—> o
c)
[m] a [m]




4.3. Experiment 1: Visuomotor Generalization to a One-Point Displacement
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4.3. Experiment 1: Visuomotor Generalization to a One-Point Displacement
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4.3. Experiment 1: Visuomotor Generalization to a One-Point Displacement
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4.4. Experiment 2: Visuomotor Generalization to a Two-Point Displacement
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4.4. Experiment 2: Visuomotor Generalization to a Two-Point Displacement
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4.5. Experiment 3: Contextual Generalization of the Visuomotor Map A



Chapter 4. Representation of the Visuomotor Coordinate Transformation

Subjects

Apparatus

Procedure



4.5. Experiment 3: Contextual Generalization of the Visuomotor Map A



Chapter 4. Representation of the Visuomotor Coordinate Transformation
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4.5. Experiment 3: Contextual Generalization of the Visuomotor Map A
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4.6. Experiment 4: Contextual Generalization of the Visuomotor Map B

Analysis



Chapter 4. Representation of the Visuomotor Coordinate Transformation

a) 5cm

@/@@@@ @ (» control

RN R LY PP opennsnin

1 2 3 4 5 6 7

Start Point

b) 1.5,

X adaptation (cm)

0.5

-0.5

-1.54

-2.5-

Control O~+0O
Open X B#—1

-17.5 -10.0 -2.5 5.0 12.5 20.0 27.5
X start point (cm)



4.6. Experiment 4: Contextual Generalization of the Visuomotor Map B
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5.3. Topographic Mutual Information
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5.4. Experiment: Polar and Cartesian Coordinates
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