
SUBJECT INDEX 

Aberrations, 176 
Acoustic imaging, 199,215,301-

304 
Acousto-optical processor, 

166-172 
Active optics, 175 
Adaptive error removal, 47-50 
Akaike's Information Criterion, 

206,279 
Aliasing, 11 
Analogue processors, see 

Processors. 
Analytic signal, 4 
Antenna blocking, 44 
Antenna crosstalk, 44 
Apparent brightness distribution, 

7 
A priori knowledge, see 

Brightness distribution. 
A priori probability, see 

Bayes Theorem. 
A posteriori probability, see 

Bayes Theorem. 
Array processor, 114 
ART algorithm, 224,319 
ARTIST algorithm, 319 
Atmosphere 

atmospheric errors, 36,39-43, 
48,49,67,68,293 

seeing, 175,187,188 
turbulence, 175,300 
wavefront distortion, 12 

Autocorrelation function,5,187 
Autoregressive process, 202-209, 

223 

Bandwidth (received radiation) 
quasi-monochromatic radiation, 

8,11,116,200, 
wide-band radiation, 11,118 

radial image smearing, 11, 
118,200 

Barrier functions, 229 
Bayes Theorem, 219-221,229,289 

application to Maximum Entropy 
Method, 219,220,230 

Beam 
beamformer, 209-211 
beampattern, 30,211. 
beamscanning, 61-63. 
beam switching, 272. 
dual beam observations, 293. 
error beam, 31, 
multiple beam technique, 293 

Bose-Einstein statistics,224,231, 
250 

Bracewell's principal solution, 
310 

Brightness distribution, 6-9,15. 
apparent brightness 

distribution, 7 
a priori knowledge (assumptions) 

10,13,47,55,83,93,97,197,198, 
227-229,237,238,241,287,291, 
306,322. 
autoregressive model, 

202-209,223 
Gaussian model, 93, 278. 
limited source extent, 55, 

198,309 
parametrized models, 198, 

278 
positivity, 55,74,83,198,212, 

213,229,237,238,241-246, 
278,287,289,291,309,322 

a priori (posteriori) 
probability, 220,229,230, 
289 

use of brightness models, see 
Image reconstruction 

Burg's algorithm, see Maximum 
Entropy Method 

Cinematographic display, 151 
van Cittert-Zernike Theorem, 5, 

17,18,201, see also Fourier 
transform. 

Fourier inversion, 8-11,19-26, 
121,117-119 
1-dimensional, 7,10,129,136, 
200,245 

2-dimensional, 8,19-26,30 
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3-dimensional, 7,15,19,20,26, 
30,117,118,127 

reduction of dimensionality, 
8,19-26 

Non-Fourier inversion, 10, 
197-216,219-224,227-232,235, 
237,238,249-251,257,280, 
287-289,291. 

Classification of errors (rot. 

synth.), 33,34. 
CLEAN, 13,50,53,55,85-87,93,120, 

121,229,249,261-272 
application to: 
beam switching obs., 272 
extended sources, 270,271 
limited phase accuracy, 271 
point-like sources, 265-267 
VLBI, 271 

convergence, 13,261-264,268 
errors, 265-267. 
extrapolation of visibility 

function, 267,269 
maximum likelihood 

interpretation, 229 
resolution increase, 269 
window CLEAN, 77,82,87 

Closure phase method, 14,15,47, 
84,90,93,110. 

Coherence, see also Visibility 
function, 
coherence properties (radiation) 

4,5 
coherent optical processor, 

130,131,166-170. 
mutual coherence function, 5,9 
spatial coherence function, 5 

Coincident events, 319 
Colour display, see Display 
Methods. 

Computers, see Processors. 
Configurational entropy, 222 
Contour display, 145 
Correlators, 159,162,166 
Crosstalk, 44 
Covariance function, 201 

covariance (coherence) matrix, 
212,215 

Deconvolution, 13,198,293-297, 
309 

Detector (light), 131,132,168 
Digital processors, see 
Processors. 

Display Methods, 143-155,167 
cinematographic display, 151 
colour displays 

false-colour display, 149, 
153 

pseudo-colour display, 149, 
153 

true-colour display, 153 
grey display, 145 
interactive display, 154 
ruled surface display, 145 

Dual beam observations, 293 
Dynamic range, 28,206 

Electron beam processor, 129 
Entire functions, 83,96-98 
Entropy, see Maximum Entropy 
Method. 

Errors 
classification of errors (rot. 

synth.), 33,34 
error beam, 31 
error map, 67 
error models, 27-44,47,50 
error patterns in maps, 27-44, 

47-52 
measurement errors, 27-44 

atmospheric errors, 36, 
39-43,48,49,67,68 

gain errors, 30,67,68 
instrumental errors, 34-39, 
44,50-52 

phase errors, 12,14,30,67-81, 
83-91,103-110,161,177,192, 
271,288,289,291 

statistical errors, 12,28,58, 
99,199,206,220,222,228,249, 
278 

Extrapolation (visibility 
function), 198,293,213,243-
245,267-269 

False-colour display, 151,153 
Filters 

autoregressive filter, 203 
filtering of phase noise,103-

110 
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Kalman filter, 106-108 
Fourier transform, see also 
van Cittert-Zernike Theorem. 
FFT (Cooley-Tukey), 113-117 
FFT (Winograd), 116 
polar coordinates, 31,32,127 
scaling theorem, 32 
weighting, 16,117,118,197,198, 

200 
Fresnel diffraction, 26,287 

Gain errors, 30,67,68 
Gaussian brightness model, 93, 

278 
Gerchberg-Saxton algorithm, 252 
Grey display, 145 

High Resolution Method, 209-216 
Holography, 175-178,135 
Human judgement, 232,322 
Hybrid map, 69-75 
Hybrid processors, 126-127 

Image reconstruction via: 
adaptive removal of error 
patterns, 47-52 

ART algorithm, 224,319 
Bayes Theorem, 219-221,229,289 
CLEAN, 261-272 
closure phase method, 84,90, 

93 
coincident events, 319 
crystallographic-type 
processing, 187 

deconvolution, 198,293-298 
extrapolation of visibility 
function, 198,203,213,243, 
244, 267-269 

Fourier inversion, 8-11,19-26, 
121 

Gaussian model fit, 93,278 
High Resolution Method, 209-

210 
hybrid maps, 69-75 
information measure criterion, 

249-251 
interpolation of visibility 
function, 55-59 

Maximum Entropy Method, 10-14, 

219-224,202-209,229,230,235, 
237,238 

Maximum Likelihood Method, 228, 
229 

Minimum variance 2nd 
differences, 287 

phase referencing, 67,69,177, 
47-50 

projections, 317-322 
sharpness criterion, 232,291 
Simplex algorithm, 291 
speckle mask processing, 292 
strip scan processing, 10,136 
superresolution, 199,306 

Incoherent holography, 175-178 
Incoherent optical processor, 130 
Indeterminacy Theorem, 321,322 
Information 
Akaike's Information Criterion, 

206,279 
information measure of image, 

237,238,249-251 
Interactive display, 154 
Interactive processing, 124-126 
Interpolation (visibility 

function), 55-59 
Iterative procedures, associated 
with: 
CLEAN, 13, 261-264 
closure phase, 83,93 
hybrid maps, 76-79 
interpolation of visibility 
function, 56 

Maximum Entropy Method, 223-
224, 252 

minimum variance 2nd 
differences, 287 

model fitting, 280,281 

Kalman filter, 106-108 
Kneading, 47-52 

Light detector, 131,132,168 
Light modulator, 132-135,167,168 
Limited source extent, 55,198, 

199,309 
Loop gain (CLEAN), 268 

Main frame computer, 114 
Markov processes, 202-209 
Maximum Entropy Method, 10,14,121, 

202-209,219-224,229,230,235 
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237,238,245,249,257,288,289, 
291 
application of Bayes Theorem 

to M.E.M., 219,230 
application of photon 

statistics to M.E.M., 223, 
224,231,250 

application to missing phase 
data, 100 

application to VLBI, 224 
autoregressive assumption, 

202-209,223 
Burg's algorithm, 202,220,222 
configurational entropy, 222. 
entropy expressions, 208,209, 

221-223,227,235,238 
influence of white noise, 257 
relation with positivity 
assumption, 245 

Maximum Likelihood Method, 228, 
229,278,279 

Measurement errors, see errors. 
Microprocessor, 114 
Minicomputers, 114 
Minimum variance criterion, 287 
Models 

brightness models, see 
Brightness, a priori 
knowledge 

error models, 27-44, 47-50 
model fitting, 10,47-52,83,84, 

93,198,202,203,223,277-285 
phase noise model, 104,105 

Modulator (light), 132-135, 
167-168 

Multiple beam technique, 293 

Optical processors, 126,127,130, 
131,166-170,175-178 
active optics, 175 

Parametrized brightness models, 
198,278 

Periodic sampling (aliasing), 11 
Phase (visibility function) 

absence of phase data, 67-81, 
95-100,188,289 
application of Maximum 
Entropy Method, 100 

filtering of phase noise, 

103-110 
phase closure method, 14,15, 

47,48,50,84,90,93,110 
phase errors in visibility 

data, 12,14,30,67-81,83-91, 
103-110,161,177,192,271,288, 
289,291 
application of CLEAN, 271 

phase noise model, 104,105 
phase referencing (point 

source), 14,47-52,68,69,84, 
177 

phase zero map, 71 
Photon statistics, 224,231,250 
Point source 

phase referencing, 14,47-52, 
68,69,84,177 

detection via High Resolution 
Method, 215. 

Polar coordinates (Fourier 
transform), 31,32,127 

Poles (of spectrum), 204 
Positive function (Fourier 

transform), 96-99,242-245 
Positivity assumption (brightness) 

55,74,83,198,212,213,229,237, 
238,241-246,278,287,289,291, 
309,322 

Principal solution (Bracewell), 
310 

Projections (reconstruction 
from), 317-322 

Processors 
analogue processors, 126,127, 

157,165, 
acousto-optical processor, 

166-170. 
active optics, 175 
coherence interferometer, 

175-178 
electron beam processor, 129 
holographic processor, 

175-178,135,136 
optical processor, 126,127, 

130,131,166-170,175-178 
radio-frequency processor, 

127 
speckle mask processor, 188, 

189 
ultrasonic processor, 128 
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correlators, 159,162,166 
digital processors, 113-117, 

121,156 
array processors, 114 
digital speckle interferon!, 

188 
FFT (Cooley-Tukey), 113-117 
FFT (Winograd), 116 
main frame computers, 114 
microprocessors, 114 
mini computers, 114 

interactive processing, 124-
126 

hybrid processors, 126,127 
Pseudo-colour display, 149,153 

Quasi-monochromatic radiation, 
11, 118,200 

Radiation 
coherence properties, 4,5 
quasi-monochromatic, 11,118, 

200 
wide-band, 11,128 

radial smearing, 11,128,130 
Radio-frequency processor, 129 
Redundant sampling (visibility 

function), 14,160,161 
Resolution enhancement, 197,198, 

219,288,306-311 
Rotational synthesis, 27-44,121, 

127,216, 
Ruled surface display, 145 

Sampling, see Visibility 
function. 

Scaling Theorem (Fourier 
transform), 32 

Scanning (primary beam), 61-63 
Seeing, 175-177,187,188 
Sharpness criterion, 232,291 
Simplex algorithm, 291 
Single dish observations, 59 
Sound waves, 299-301 , 
Spacings (visibility function), 

short spacings problem 
solution via interpolation, 
55-59 

solution via scanning primary 
beam, 61-63 

solution via single dish 
observations, 59 

Speckle inferometry, 175,187-192 
Speckle mask processing, 188 
Spectrum 
all-pole, 204 
all-zero, 204 
mixed pole-zero, 204. 

State space analysis, 106-108 
Statistical errors, 12,28,58,99, 

199,206,220,222,228,249,278. 
Strip-scan processing, 10,136,138 
Superresolution, 199,306 

Tomography, 317-322 
Turbulence, 300 

Ultrasonic processor, 128 
Undersampling (visibility 

function), 9. 

Van Cittert-Zernike Theorem, see 
under ' C . 

VLBI observations, 14,93,224,271 
application of CLEAN, 271 
application of closure phase 
method, 93 

application of Maximum Entropy 
Method, 224 

Visibility function, see also 
Coherence, 
absence of phase data, see 

Phase, 
extrapolation, 198,203,213,243, 
244,267-269, 

interpolation, 55-59 
phase errors, see Phase 
sampling, 11. 
missing short spacings, 55-

59,61-63 
periodic sampling, 11 
redundant sampling, 13,160, 

161 
undersampling. 7,291 

2-dimensional representation 
of 3-dimensional data, 19-26 

zeroes, 97-99,101 

Weighting (Fourier transform), 
16,118,119,197 
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grading, 21 
natural weighting, 16 
smooth weighting, 16 
uniform weighting, 16 

Wiener-Khintchine Theorem, 5,201 
Winograd FFT, 116 

X-ray image reconstruction, 
317-319 

Zeroes 
zeroes of spectrum, 204 
zeroes of visibility function, 

97-99,101. 
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