CARNEGIE MELLON

Department of Electrical and Computer Engineering__

Additive Versus Multiplicative
Combination of Differences

of Interaural Time and Intensity

Samuel H. Tao

1992

egie

0110




Additive Versus Multiplicative Combination of
Differences of Interaural Time and Intensity

Samuel H. Tao

Submitted to the Department of Electrical and Computer Engineering
in Partial Fulfillment of the Requirements for the Degree of
Master of Science at

~ Carnegie Mellon University
Pittsburgh, Pennsylvania 15213

May 1992



Table of Contents

Abstract
Acknowledgments

Chapter 1

Introduction
1.1 Background .
1.2 Report Content .

Chapter 2
Review of Position-Variable Model
2.1 The Position-Variabie Model . .
2.1.1 Peripheral Processing of the Audltory System
2.1.2 Binaural Display . .
2.1.3 Distribution of Coincidence- Countmg Umts
2.1.4 Weighting of Interaural Intensity Differences .
2.1.5 Lateralization Using the Centroid Measure .
2.2 Comparison of Predictions with Experimental Data .
2.2.1 Review of Successful Model Predictions.
2.2.2 Lateralization of Tones Versus Frequency .
2.2.3 Lateralization of Tones Versus ITD and [ID .
2.3 Summary .

Chapter 3
Incorporation of Straightness Weighting
3.1 Motivation Behind Straightness Weighting
3.1.1 Lateralization of Bandpass Noise
3.1.2 Interaction Between Centrality and Stralghtness
3.1.2.1 Analysis of (1500, 0) Stimulus Condition . . . .
3.1.2.2 Analysis of (0, 270) and Other Stimulus Condmons
3.1.3 Implementation of Straightness Weighting . .
3.2 Consideration of Active Fiber Proportions. .
3.2.1 Straightness and the Role of Active Fibers .
3.2.2 Simplifying the Straightness Algorithm .
3.3 Comparison of Predictions to Bandpass Noise Experlment
3.4 Comparison of Predictions to Tones Experiments

3.4.1 Effect of Straightness Weighting on Domnitz and Colburn Data.

3.4.2 Eftect of Stra|ghtness We|ght|ng on Schiano et al. Data .
3.5 Summary . e

Chapter 4
Effects of Interaural Intensity Differences
4.1 Interaction Between Straightness andiiD . . . .
4.1.1 Lateralization of Noise over ITD, IPD, Bandwudth and IID
4.1.2 Interaction Between Weighting of Straightness and 11D .
4.1.2.1 Analysis of (1500, 0) Stimulus Condition .
4,1.2.2 Analysis of (0, 270) Stimulus Condition
4.2 Overcoming the Straightness/Centrality Conflict .
4.2.1 Narrowing the Width of the Intensity-Weighting Pulse
4.2.2 Changing the Shape of the Intensity-Weighting Pulse

4.2.3 Making Width of the Intensity Function Dependent on Location

4.2.4 Decreasing the Region of Calculation .
4.2.5 Reversing the Wenghtmg Operatlons .
4.3 Summary . .

AW W

16

. 16
.16
17
.17
.18
.19
.21
.21
.23
.24
.25
. 26
. 26
.27

28

. 28
. 28
.30
. 30
. 31
.32
.32
. 33
. 33
. 34
. 34
. 34



Chapter 5
Implementation of the Model Using Additive Intensity Welghtmg
5.1 Alternative Form of Intensity Weighting .
5.2 Predictions Using the Additive Position-Variable Model
5.2.1 Predictions for the Buell and Trahiotis Experiment .
5.2.2 Predictions for the Schiano et al. Experiment .
5.2.3 Predictions for the Domnitz and Colburn Experiment .
5.3 Summary .

Chapter 6

Summatry
6.1 Summary of Findings
6.2 Future Work .

Appendix A
Generating Predictions Using the Additive Model
A.1 Choosing Weighting Parameters .
A.1.1 Straightness Parameters
A.1.2 Intensity Parameters .
A.1.3 Compression Parameters .
A.2 Using the PVModel Program

References

35

.35
. 36
. 36
. 38
.39
.39

40

. 40
. 40

41

.41
.4
. 41
. 41
. 42

46






