Contents

Coniributors
Preface

1 Convolution and Related Concepis
Peter A. Jansson

I [ntroduction
I Definition of Convolution

III.  Properties
IV.  Fourier Transforms
V. The Problem of Deconvolution

References

2 Distortion of Optical Spectra
Peter A. Jansson

L. Inherent Line Breadth

I Contribution of Dispersive Spectrometer
III.  Resolution Criteria
References

3 Traditional Linear Deconvolution Methods
Peter A. Jansson

I. Direct Approach
II. Van Cittert’s Method
III. Matrix Inversion

iii

co wth W

12
32
39

42

45
52
71
74

76

78
81
82



iy Contents

V.

i’ Other Linear Methods »

Vi Overview of Linear Methods
References

4 Modern Constrained Nonlinear Methods

Peter A. Jansson

L Introduction
I The Meaning of Constraints
[Il. The Promise of Analytic Continuation
IV. Ratio Methods
V.  Schell’s Method
VI.  Jansson’s Method
VII. Biraud’s Method
VIII. Frieden’s Method of Maximum Likelihood
IX.  Alternating Projection Methods
X.  Howard’s Methods
XI.  Monte Carlo Methods
XII.  Neural Networks
XIIL.  Other Methods
XIV. Reviews and Reference Works
XV.  Concluding Remarks
References

5 Convergence of Relaxation Algorithms
Paul Benjamip, Crilly

L Introduction
:]ll Error Analysis
w. ?athemali(:s of Convergence
. * Experimengg Testing
. Cunc]usiun
Referenees
lnstrumen I Congjg
= lderat;
William Blass gp oy
| George W Hals
[i lmmductmn ?
€solutjq A

101
102
104

107

111
112
113
114
17
119
134
137
145
151
153
157
167
169
170
172

18

183

18
92
198
(98



Contents

Acquiring the Data: Dispersive Spcctrophotometers

ML .

[V. Details of Spectroscopic Experiments

V.  Preparing to Deconvolve a Data Set -

VL.  Deconvolving the Data: Constrained Deconvolution
References

Deconvolution Examples
Paul Benjamin Crilly, William E. Blass, and George W. Halsey

L. Introduction
IL Examining the Deconvolution Process
III.  Simulations
IV.  Deconvolution Examples
References

Application to Electron Spectroscopy for Chemical Analysis
Robert D. Davies and Peter A. Janssown

L Introduction
1L Distortions Present in ESCA Spectra
III.  Correction of Distortions
IV.  Applications
V. Concluding Remarks
References

Deconvolution in Optical Microscopy
Jason R. Swedlow, John W, Sedat, and David A. Agard

L Introduction
: Image Blurring in Optical Microscopy
. Data for Image Deconvolution

V. Constrained I i
» lterative Deconvolution of Microscopic Imapes
V. Other Methods R

VL Uses of Co i
nstrained, Iterative Deconvolution in C i
VIL  Future Directions B
VIII. Conclusions
References

204
221
228
231
234

236

237
238
239
246
263

264

265
267
271
275
281
282

284

286
287
292
294
301
303
305
307
307



vi

10 Deconvolution 0

11

12

tents
Conte Telescope Images and Spectra

Space v
{ Hubble SP 1o, and Ronald L. Gilliland

! 1
Robert J. Hanisch, Richard L. Wh

i [ntroduction

1. Hubble Spacc Te

. The Hubble Space

Iv. The Richardson-Lucy

v.  Phase Retrieval and .B

VI.  Spectral Deconvolution

VII. Other Algorithms

VIIl. Image Restoration and Photometry

IX. Post-Servicing Mission Performance

X.  Summary and Conclusions
References

lescope Data -
Telescope Point-Spread Function

Algorithm and Adaptations
lind Deconvolution

Maximum Probable Estimates of Spectra
B. Roy Frieden

L Introduction
1L Orientation
. Physical Model for the Object
IV. " Most Probable Object: Definition
Most Probable Object in the P
VL Object-Class Law
VIL  Caseofa “White”
VIL  Scenarios for Kno
IX.  Bstimators

How to Handle Noise
XL Test Cases
XIL  Conclusion

Refﬁr enCﬂs

1esence of Dat a

iject; Maximum Entropy
Wlﬂg p(ql, Sy qM)

um ontj
In

Samuel j Howarg Uation
;i Introduejq

; dvanty

. el Analyg
Iv d is

. Iscrete g o
V. ; ler t of )

© “oncludipg p m Tete Mhetion i oo

Referenc;es arks A

310

312
314
316
318
337
343
348
351
352
354
356

361

363
364
366
370
372
37
374
375
382
387
388
396
396

397

398
400
401
408
416
424
420



Contents vii

13 Minimum—Negativity-Constrained Fourier 427
Spectrum Continuation
Samuel J. Howard
L Theory 428
II.  Application 433
III.  Concluding Remarks 467
Appendix A 468
Appendix B 469
References 474
14 Alternating Projections onto Convex Sets 476
Robert I. Marks II
L Introduction 478
II.  Geometrical POCS 478
III.  Convex Sets of Signals 484
IV.  Examples 490
V.  Notes 497
VI.  Conclusions 498
References
499

Index
502




