Contents

1 Introduction

2 Three Steps for the Analysis of Transinformation

2.1 Imtroduction . . . . . ... .. ... ... ...
22 Methods . . . . ... . .
2.2.1 Step 1: Deterministic response model . ... ........
2.2.2  Step 2: Coordinate transformation . . . .. .. .......

2.2.3  Step 3: Transinformation based on signal-to-noise ratios . .
23 Results. . ... ... ..
24 Discussion. . . ... ... e
25 Appendix . . ... ...

2.5.1 Transinformation for AR noise signal and additive GWN .

2.5.2 Transinformation for noise with distribution of sinusoid

2.5.3  Transinformation for random phase sinusoid . ... .. ..
2.5.4 Transinformation for epoch aligned impulse response . . . .
2.5.5 Entropy estimation by means of density estimation . . . . .
2.5.6 Decorrelation by means of PCA - an example . . . . .. ..
2.5.7 Relation between irrelevance and equivocation . . . . . . .
2.5.8 Noise from two perspectives . . . . . .. ..........
2.5.9 Coherence and gain with regard to effective noise . . . . . .

Encoding of Stimulus Attributes

3.1 Imtroduction . . ... ... ... ... . .
32 Methods . . . . . . . . . .
33 Results. . . . . . o e
34 DISCUSSION . . . v v v v i e e e e e e e e e e

Temporal, Spatial, and Intensity Resolution

4.1 Introduction . . . ... ... ... . ...
42 Methods . . . . . . . ...
43 Results. . . . . . . . . it i e e e
4.3.1 Discretestimulation ... ..................
4.3.2 Continuous stimulation . . . . ... ... ... .......

44 DISCUSSION . . . . v v o v e e e e e e e e e e e e e



4.4.1 Temporalresolution . ....................
442 Intensityresolution . . ... ... ..............
443 Spatialresolution . . . . .. ... ... .. ... ...,
444 Conclusion . . .. ... ... ... e

4.5 Appendix . . .

............................

4.5.1 Transinformation for discrete stimuli . . ... .......
4.5.2 Transinformation in case of identical stimuli . ... .. ..
4.5.3 Decorrelation by means of Schmidt’s orthogonalization . .

4.5.4 Spatially joint transinformation . . ... ..........

Conclusion and Outlook
5.1 Summary of methodsandresults . . . . ... ............
52 Avisionforblinds . ... .. ..... ... ... ... ...

5.3 Ethical remarks

Appendix

............................

A.1 Lower bound of transinformation . . . . . . ... ..........
A.2 Development of a laser projectiondevice . . . .. ... .......
A.3 Development of miniature current sources . . . . . ... ... ...

Bibliography
Abbreviations
Glossary

Index

131

132

134



