
Q •;.LD.'I .85A400

C Technical Report
716

CY)

Lo)

0 I Selected Publications in ImageUnderstanding
- and Computer Vision fiOm 1,974 to 1983

J.G. Verly
C,

i4 .Aprit1985 .

Lincoln Laboratory
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

LFhXING TON, MAACISIdcuI,•r

underApeprone ~rpbic rys emes e divuibn C ontje unlimited. C-O 0

"•tE LECTE

LU ~Approved fcr public releaoe; disaribulion unlimited. JL04)5 086

I~A- G

685 06- 12 066



The work reported in ihiM doctim.nt •Aw pbe'rfoirplmed at Lin 9 'In lIhoratory, a
ce'fnter for re~carrh operated by Mfiuu.chiet~tlhwIntiitite ofTrihn logy. This work
was sponaored by the Delente Ad an.eJd J~e•eenr h Projects Age cy tinder Air

F~orce lContract F19%288.RS.(:.002 (AIWA Order -1881).

This report may be reproduced to slivfd .i-oed of '.,, Government ageneseu.

: I • 'The views and 'onc'hisiong conlained in t his dlocume.nt are those of the rontractor

•:' i. and| sho ,Ild not lie interpreted a% neccm.;iarily representing the official policies,

"either expressed or implied. of the United mtate tu rbovern orent.

The ESD Public Affairs Office hao re. iewed this repo t, and it is

releamahle to the Nat ional Terhnic•l Information Servi'.e, where
it will be iailable to the geoneral Illie, i s'. Inchlding forelgn

nationals.

This technical report has been reviewed and im approved for publication.

FOR TIlE COMMANDER

Thomas J. Alpert. Major. U'S.Y

(Chief, ESP Lincoln fAhoratorv Projeri Ofri.e

Nnrn-1 incoln Rpripionts

PLEASE DO NOT RETURN

Permis•nn s qirvn fn destrny this dnor.m !"nt
w ,i'pn it is ni Innq• r np r 'dp'

Reproduced From
Best Available Copy



MASSACHUSETTS INSTITUTE OF TECHNOLOGY

LINCOLN LABORATORY

SELECTED PUBLICATIONS IN IMAGE UNDERSTANDING
AND COMPUTER VISION FROM 1974 TO 1983

J.G. VERLY
Accession For

Group 21 NTIS GRA&I
DTIC TAB
Ulrniounced UJ

Justificatio

By
Distribution/
Availability Codes t

jAvail ad/
Dist special.

TECH NICAL REPORT 716 1
18 APRIL 1985

Approved for public release, (listibution unlimited.

LEXINGTON MASSACHUSETTS



TABLE OF CONTENT

INTRODUCTION 1

ABBREVIATIONS 3

APPENDIX A: 1983 A-i

APPENDIX B: 1982 B-I

APPENDIX C: 1981 C-I

APPENDIX D: 1980 D-I

APPENDIX E: 1979 E-1

APPENDIX F: 1978 F-I

APPENDIX G: 1977 G-I

APPENDIX H: 1976 H-I

APPENDIX I: 1975 I-i

APPENDIX J: 1974 J-I

iii



INTRODUCTION

_ This report contains a list of selected publications in image

understanding and computer vision. The list was compiled as part of our work

"for the DARPA-sponsored Autonomous IR Sensor Technology program, and the

choice of references was directly influenced by the needs of that program.

Therefore, emphasis has been placed on theories, techniques, and systems for

interpreting complex imagery; the more classical fields of image processing,

e.g., filtering, enhancement, restoration, coding, and reconstruction, have

not been included. The topics of edge detection and region segmentation

as well as the well-known scene analysis problems of shape recognition from

stereo, shading, texture, and motion have also been excluded.

The bibliography covers the last decade (1974-1983) and is based on the

yearly surveys published by A. Rosenfeld in the Journal initially called

-Computer Graphics and Image Processing (CGIP) and now Computer Vison,

Graphics, and Image Processing (CVGIP) . _The corresponding references are:

[1] A. Rosenfeld, "Picture Processing :1983," CVGIP 26, 1984, 347-393.

[2] A. Rosenfeld, "Picture Processing :1982," CVGIP 22, 1983, 339-387.

[31 A. Rosenfeld, "Picture Processing :1981," CGIP 19, 1982, 35-75.

[4) A. Rosenfeld, "Picture Processing :1980," CGIP 16, 1981, 52-89.

[54 A. Rosenfeld, "Picture Processing :1979," CGIP 13, 1980, 46-79.

-* [61 A. Rosenfeld, "Picture Processing :1978," CGIP 9, 1979, 354-393.

[7] A. Rosenfeld, "Picture Processing :1977," CGIP 7, 1978, 211-242.

[81 A. Rosenfeld, "Picture Processing :1976," CGIP 6, 1977, 157-183.

[9] A. Rosenfeld, "Picture Processing :1975," CGIP 5, 1976, 215-237.

[10] A. Rosenfeld, "Picture Processing :1974," CGIP 4, 1975, 133-155.

711 [9]-A .Roefl,"itr rcsig:95"CI 5, 16 , -1-3..

[I0] A.-Rosenfeld,-"Picture Prcesig .94, -I 4, .95 3-15. - . . . . .



These surveys contain a total of 7,486 references of which 1,254 were

selected for inclusion in this report. The table below shows the details of

the selection process on a yearly basis.

TOTAL NUMBER
YEAR REFERENCES SELECTED

"83 1,138 201
I 82 1,185 208

81 982 147
80 897 131
79 700 160
"78 819 153
77 609 ,03
"76 461 67

* 75 354 43
74 341 41

TOTAL 7,486 1,254

In this report, the references are organized by years, starting with

1983, and also by subjects within each year. The subject classes and titles

are those of Rosenfeld's surveys and the reference numbers have also been

kept unchanged to simplify the taak of comparing this bibliography with the

original source. Some editing was required to eliminate problems due to the

use of "ibid" in the surveys and to maintain the same set of Journal

abbreviations throughout the bibliography.

This report has been found extremely useful in the context of the

Automous IR Sensor Technology program, but it should be of interest to any

researcher involved in image understanding and computer vision. It can be

"read in a few hours and provides a fairly accurate view of the trends in the

fields over the last decade.

.To

L.....



ABBREVIATIONS

- AI Artificial Intelligence

BC Biological Cybernetics
CACM Communications of the ACM
CG Computer Graphics (ACM Quarterly)
CGA IEEE Computer Graphics and Applications
CGIP Computer Graphics and Image Processing
CS Computing Surveys
CVGIP Computer Vision, Graphics, and Image Processing
I&C Information and Control

* IFIP IFIP Congress Proceedings
IJRR International Journal of Robotics Research
IPL Information Processing Letters
IS Information Sciences
IVC Image and Vision Computing
JACM Journal of the ACM
J. CYBER Journal of Cybernetics
MI Machine Intelligence
PACM Proceedings of the ACM
"P-IEEE Proceedings of the IEEE
P-NCC Proceedings of the National Computer Conference
PR Pattern Recognition
PRL Pattern Recognition Letters
P-SPIE Proceedings of the SPIE
SFCS Symposium on Foundations of Computer Sciences
SIAM JAM SIAM Journal of Applied Mathematics
SIAM JC SIAM Journal of Computing
SP Signal Processing
STOC Symposium on Theory of Computing
T-AC IEEE Transactions on Automatic Control
T-ASSP IEEE Transactions on Acoustics, Speech, and Signal Processing
T-CAS IEEE Transactions on Circuits and Systems
T-COMP IEEE Transactions on Computers
T-IT IEEE Transactions on Information Theory
T-PAMI IEEE Transactions on Pattern Analysis and Machine Intelligence
T-SE IEEE Transactions on Software Engineering
T-SMC IEEE Transactions on Systems, Man, and Cybernetics

3



APPENDIX A: 1983

A. General References

A.I. Meetings

1. Army Research Office Workshop on Unsupervised Image Classification
(Providence, RI, April 14-16, 1983).

2. Proceedings: Trends & Applications, 1983: Automating Intelligent
Behavior-Applications and Frontiers (Gaithersburg, MD, May 25-26,
1983), IEEE Publ. 83CH1887-9.

t 3. Proceedings, CVPR '83: IEEE Computer Society Conference on Computer
Vision and Pattern Recognition (Washington, DC, June 19-23, 1983), IEEE
Publ. 83CH1891-1.

4. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop
(Arlington, VA, June 23, 1983), Science Applications, Inc., McLean, VA,
1983.

5. Proceedings of the National Conference on Artificial Intelligence
(AAAI-83, Washington, DC, August 22-26, 1983), American Association for
Artificial Intelligence, Palo Alto, CA, 1983.

6. Workshop on Sensors and Algorithms for 3D Machine Perception
(Washington, DC, August 22-23, 1983).

7. A. G. Tescher, Ed., Applications of Digital Image Processing VI (San
Diego, CA, August 23-26, 1983), P-SPIE 432.

8. (IEEE Computer Society) Workshop on Applied Imagery Pattern Recognition
(College Park, MD, September 27-28, 1983).

9. Thiid ASSP Workshop on Multidimensional Signal Processing (Lake Tahoe,
CA, October 19-21, 1983).

10. (Army) Workshop on Autonomous Ground Vehicles (Leesburg, VA, October
4 24-26, 1983).

>1. (Department of Energy) Workshop on Research Goals and Priorities in
Intelligent Machines (Leesburg, VA, November 2-4, 1983).

12. Symposium on Intelligence Applications of Artificial Intelligence
(Langley, VA, December 6-8, 1983).

13. lEE International Conference on Electronic Image Processing (York, UK,
July 26-29, 1982).
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14. R. M. Haralick, Ed., Pictoral Data Analysis (Proceedings of the NATO
Advanced Study Institute on Pictorial Data Analysis, Bonas, France,
August 1-12, 1982), Springer, Berlin, 1983.

15. A. Oosterlinck and A. G. Tescher, Eds., Applications of Digital Image
Processing (Geneva, Switzerland, April 19-22, 1983), P-SPIE 397.

16. Proceedings of the first IPA [Information Processing Association of
Israel] Conference on Image Processing, Computer Graphics, and Pattern
Recognition (Beersheva, Israel, June 1983).

17. P. Johansen and P. W. Becker, Eds., Proceedings of the Third
Scandinavian Conference on Image Analysis (Copenhagen, Denmark, July
12-14, 1983), Studentlittaratur, Lund, Sweden, 1983.

18. Alan Bundy, Ed., Proceedings of the Eighth International Joint
Conference on Artificial Intelligence (IJCAI-83, Karlsruhe, FRG, August
8-12, 1983), W. Kaufmann, Inc., Los Altos, CA, 1983.

19. Proceedings, AUTBILD '83 (Jena, DDR, September 5-10, 1983),
* Friedrich-Schiller-Universitat, Jena, 1983.

20. British Pattern Recognition Association Second International Conference
on Pattern Recognition (Oxford, UK, September 19-21, 1983).

. Muctercrkennung 1983 (Fifth DAGM Syuiposium, Karlsruhe, FRG, October

11-13, 1983).

A.2. Journals, Handbooks

22. K. Baker, Ed., Image and Vision Computing, Butterworths, UK, 1983.

23. R. M. Haralick, Guest Ed., [Special Issue on Computer Vision], CVGIP
22(1), April 1983, 1-203.

24. J. R. Ullmann, Guest Ed., Special Double Issue with papers for the
"Second International Conference on Pattern Recognition of the British
Pattern Recognition Association (see [201), PRL 1(5,6), July 1983,
275-505.

25. P. R. Cohen and E. A. Feigenbaum, Eds., The Handbook of Artificial
"Intelligence, Vol. 3, W. Kaufmann, Los Altos, CA, 1982. (Ch. 13:° Vision).

26. P. R. Krishnaiah and L. N. Kanal, Eds., Handbook of Statistics, Vol. 2:
Classification, Pattern Recognition, and Reduction of Dimensionality,
North-Holland, Amsterdam, 1982.
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A.3. Textbooks, Surveys

27. 0. D. Faugeras, Ed., Fundamentals in Computer Vision-An Advanced
Course, Cambridge University Press, Cambridge, UK, 1983.

29. A. Sloman, Image interpretation: the way ahead?, in [81], 380-401.

30. A. Rosenfeld, Why computers can't see (yet), Abacus 1(l), Fall 1983,
17-26.

31. M. Brady, Parallelism in vision, AI 21, 1983, 271-283.

32. A. Rosenfeld, Picture processing: 1982, CVGIP 22, 1983, 339-387.

A.4. Graphics

35. SIGGRAPH '83 Conference Proceedings (Detroit, MI, July 25-29, 1983),
CG 17(3), July 1983.

A.6. Perception

80. J. Beck, B. Hope, and A. Rosenfeld, Eds., Human and Machine Vision
(Proceedings of a Workshop, Denver, CO, August 10-12, 1981), Academic
Press, New York, 1983.

81. 0. J. Braddick and A. C. Sleight, Eds., Physical and Biological
Processing of Images (Proceedings of an International Symposium,
London, England, September 27-29, 1982), Springer, Berlin, 1983.

D. Hardware and Software

271. M. J. B. Duff, Ed., Computing Structures for Image Processing
(Proceedings of a Workshop held in Abingdon, UK, May 25-28, 1982),
Academic Press, London 1983.

276. IEEE Computer Society Workshop on Computer Architecture for Pattern
Analysis and Image Database Management (Pasadena, CA, October 12-14,
1983), IEEE Publ. 83CH1929-9.

D.1. Systems

290. M. D. Graham, The diff4: a second generation slide analyzer, in [271],
179-194.

302. K. Preston, Jr., and R. Ragusa, The TRO cellular logic computer, in
[276], 47-51.
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309. K. Preston, Jr., Cellular logic computers for pattern recognition,
Computer 16(l), 1983, 36-47.

317. T. J. Fountain, The developmnent of the CLIP7 image processing system,
PRL 1, 1983, 331-339.

D.2. Cellular Arrays, etc.

328. International Workahop on Parallel Processing by Cellular Automata
(Berlin, DDR, September 15-16, 1982).

341. S. L. Tanimoto, A Boolean matching operator for hierarchical cellular
logic, in [276], 152, 253-256.

D.3. Operations, Data Structures, Software, Databases

353. S. Levial~di, Neighborhood operators: an outlook, in [14], 1-14.

354. M. J. B. Duff, Neighborhood operators, in [81), 53-72.

355. T. Poggia, Visual algorithms, in (81], 128-153.

356. J. Naor and S. Peleg, Image compression and filtering using pyramid
data structures, in [18], 1086-1088.

357. P. J. Burt, Fast algorithms for estimating local properties, CVG1P 21,
* 1983, 368-382.

359. K. Preston, Jr., Gray level image processing by cellular logic
transforms, T-PAMI 5, 1983, 55-58.

360. K. Preston, Jr., Multidimensional logical transforms, T-PAMI 5, 1983,
539-554.

362. K. O'Mara, W. Gillespie, T. Fancott, J. P. J. de Valk, and H. F. P.

* v.d. Boogaard, The application of Godel numbers to image analysis and
pattern recognition, in [141, 87-106.

363. R. A. Messner and H. H. Szu, Coordinate transformation from an image
plane directly to an invariant feature space, in [3], 522-530.

370. C. Goad, Special purpose automatic programming for 3D model-based
vision, in [4], 94-104.

371. K. I. Laws, On the evaluation of scene analysis algorithms, in [4],
148-155.

A-4



"E. Pictorial Pattern Recognition

402. I. Aleksander, Emergent intelligent properties of progressively
structured pattern recognition nets, PRL 1, 1983, 375-384.

E.2. Industrial Automation

*433. A. Pugh, Robot Vision, IFS Publications, Bedford, UK, 1982.

449. T. N. Mudge and T. S. Abdel-Rahman, Case study of a program for the
" recognition of occluded parts, in [276], 56-60.

450. S. R. Sternberg and E. S. Sternberg, Industrial inspection by
morphological virtual gauging, in [276], 237-247.

471. B. J. Schachter and G. E. Tisdale, Robot vehicles: a survey and
proposed test-bed facility, in (4], 163-174.

472. H. P. Moravec, The Stanford cart and the CMU rover, P-IEEE 71, 1983,
872-884.

E.4. Remote Sensing, Reconnaissance, Cartography

503. L. F. Guseman, Jr., Ed., Proceedings of the NASA Symposium on
Mathematical Pattern Recognition and Image Analysis (Houston, TX, June
1-3, 1983).

506. Airborne Reconnaissance VII (San Diego, CA, August 23-24, 1983),
P-SPIE 424.

514. R. B. Cate, T. B. Dennis, J. T. Malin, K. S. Nedelman, M. H. Trenchard,
and R. M. Bizzel, A new approach to extraction of invariant scene
characteristics, in [2], 210-215.

515. M. Goldberg, G. Karam, and M. Alvo, A production rule-based expert
Ssystem for interpreting multi-temporal LANDSAT imagery, in [3], 77-82.

518. B. Bhanu, A. S. Politopoulos, and B. A. Parvin, Intelligent autocueing
of tactical targets in FLIR images, in [3), 502-503.

525. L. Sevigny, G. Hvedstrup-Jensen, M. Bohner, E. Ostevold, S. Grinaker,
and J. Dehne, Discrimination and classification of vehicles In natural
scenes from thermal imagery, CVGIP 23, 1983, 229-242.

532. L. F. Pau and M. Y. El Nahas, An Introduction to Infrared Image
Acquisition and Classification Systems, Wiley, New York, 1983.

A-5
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E.5. Miscellaneous

541. D. Hogg, Model-based vision: a program to see a walking person, IVC 1,
1983, 5-20.

545. T. F, Schatzki, A. Grossman, and R. Young, Recognition of agricultural
objects by shape, T-PAMI 5, 1983, 645-653.

.•. Feature Detection, Segmentation, and Image Analysis

F.1. Features

553. A. B. Watson, Detection and recognition of simple spatial forms, in
[811, 100-114.

557. O. A. Zuniga and R. M. Haralick, Corner detection using the facet
model, in [3], 30-37.

560. J, F. Abramatic, P. Letellier, and M. Nadler, The "aesthetic" contour,
in [3], 159-160.

564. D. L. Tuomenoksa, G. B. Adams III, H. J. Siegel, and 0. R. Mitchell, A
parallel algorithm for contour extraction: advantages and
architectural implications, in [31, 336-344.

567. D. Kuan, Three-dimensional feature extraction, in [3], 388-390.

568. T. J. Laffey, R. M. Haralick and L. T. Watson, The topographic primal
sketch and its application to passive navigation, in [4], 304-317.

575. B. Gil, A. Mitiche, and J. K. Aggarwal, Experiments in combining
intensity and range edge maps, CVGIP 21, 1983, 395-411.

582. Z. Wu and A. Rosenfeld, Filtered pr'jections as an aid in corner
detection, PR 16, 1983, 31-38.

F.2. Segmentation

_ 601. R. M. Haralick, Image segmentation survey, in [27], 209-223.

610. 04 D. Faugaras, M. Hebert, and E. Pauchon, Segmentation of range data
into planar and quadric patches, in [3], 8-13.

625. K. Pra7dny, Waveform segmentation and description using edge preserving
smoothing, CVG1P 23, 1983, 327-333.

636. C. J. Oddy and A. J. Rye, Segmentation of SAR images using a local
sitmilarity rule, PRL 1, 1983, 443-449.

A-6
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642. T. C. Henderson, Efficient 3-D object representations for industrial
vision systems, T-PAMI 5, 1983, 609-618.

F.3. Image Analysis

645. J. C. Latombe and A. Lux, Basic notions in knowledge representation and
control fo-e computer vision, in (27], 325-371.

646. T. Kanade, Representation and control in vision, in [14], 171-197.

647. L. G. Shapiro, Computer vision systems: past, present, and future, in
[14], 199-237.

650. A. K. Mackworth, Constraints, descriptions and domain mappings in
computational vision, in [811, 33-40.

653. L. N. Kanal, B. A. Lambird, and D. Lavine, Structural methods in image
analysis and recognition, in (26], 361-382.

654. T. Kanade and R. Reddy, Computer vision: the challenge of imperfect
inputs, IEEE Spectrum 20(11), 88-91.

655. D. M. McKeown, Jr., and J. McDermott, Toward expert systems for photo
interpretation, in (2], 33-39.

658, T. E. Weymouth, J. S. Griffith, A. R. Hanson, and E. M. Riseman, rule
based strategies for image interpretation, in [41, 193-202.

659. J. Glicksman, Using multiple information sources in a computational
vision systems, in [181, 1078-1080.

660. A. Lux and V. Souvignier, PVV-a goal-oriented system for industrial
vision, in [18], 1121-1124.

661. F. Tomita, A learning vision system for 2D object recognition, in [18],
1132-1135.

663. T. E. Weymouth, J. S. Griffith, A. R. Hanson, and E. M. Riseman,
Rule-based strategies for image interpretation, in [5], 429-432.

665. W. Havens and A. Mackworth, Representing knowledge of the visual world,
Computer 16(10), 1983, 90-96.

G. Matching and Time-Varying Imagery

G.1. Matching

668. T. D. Williams and F. Glazer, Comparison of feature operators for use
in matching image pairs, in [720], 395-423.

A-7



669. D. J. Burr, Matching elastic templates, in (81], 260-270.

670. D. Cyganski, J. A. Orr, and Z. Pinjo, A tensor operator method for
identifying the affine transformation relating image pairs, in [3],
361-363.

"672. Z. Chen, P. HI. Chiu, and T. C. Chou, A simplified method for matching
"sensed planar scenes to reference scenes in a 3D space, in (3],
366-369.

673. F. Glazer, G. Reynolds, and P. Anadan, Scene matching by hierarchical
correlation, in (3], 432-441; also in [4], 233-242.

678. B. Bhanu, Recognition of occluded objects, in [18], 1136-1138.

, 680. A. Mitiche and J. K. Aggarwal, Contour registration by shape-specific
points for shape matching, CVGIP 22, 1983, 396-408.

684. C. Wang, H. Sun, S. Yada, and A. Rosenfeld, Some experiments in
relaxation image matching using corner features, PR 16, 1983, 167-182.

685. D. Lavine, B. A. Lambird, and L. N. Kanal, Recognition of spatial point
_ patterns, PR 16, 1983, 289-295.

* 692. H. Tsukune and K. Goto, Extracting elliptical figures from an edge
vector field, in [31, 138-141.

705. M. Potmesil, Generating models of solid objects by matching 3D surface
segments, in [18], 1089-1093.

716. H. Bunke and G. Allermann, Inexact graph matching for structural
pattern recognition, PRL 1, 1983, 245-253.

G.2. Motion

720. T. S. Huang, Ed., Image Sequence Processing and Dynamic Scene Analysis
"-' - (Proceedings of a NATO Advanced Study Institute, Braunlage/Harz, FRG,

June 21-July 2, 1982), Springer, Berlin, 1983.

"783. A. R. Eruss and B. K. P. Horn, Passive navigation, CVGIP 21, 1983,
3-20.

H. Shape and Pattern

H.I. Representation

805. T. C. Henderson, Feature-based 2-D shape models, in [27], 263-272.

806. A. Rosenfeld, Hierarchical representation: computer representations of
digital images and objects, in [271, 315-324.

A-8



815. J. L. Crowley, A multi-dimensional representation for shape, in (3],
326-335.

816. P. Flajolet and C. Fuech, Tree structures for partial match retrieval,
SFCS, 282-268.

827. J. Strackee and J. J. Nagelkerke, On closing the Fourier descriptor
presentation, T-PAMI 5, 1983, 660-661.

828. T. R. Crimmins, A complete set of Fourier descriptors for
two-dimensional shapes, T-SMC 12, 1982, 848-855.

H.2. Properties, Segmentation

830. L. Cheatham, D. Casasent, and D. Fettery, Distortion invariant
recognition using a moment feature space, in [3], 171-174.

831. D. Lucas, Moment techniques in picture analysis, in [31, 178-187.

832. F. Badi'i and B. 'Peikari, Invariant numerical shape modeling, in [3],
190-191.

836. J. S. Wiejak, Moment invariants In theory and practice, IVC 1, 1983,

79-83.

840. M. Pavel, "Shape theory" and pattern recognition, PR 16, 1983, 349-356.

843. J. F, Boyce and W. J. Hossack, Moment invariants for pattern
recogniton, PRL 1, 1983, 451-456.

844. D. Avis and H. Elgindy, A combinatorial approach to polygon similarity,
T-IT 29, 1983, 148-150.

846. S. K. Pal, R. A. King, and A. A. Hashim, Image description and

primitive extraction using fuzzy sets, T-SMC 13, 1983, 94-100.

11.4. Distance, etc.

876. F. M. Wahl, A new distance mapping and its use for shape measurement on
binary patterns, CVGIP 23, 1983, 218-226.

894. J. R. C. Fairfield, Segmenting blobs into subregions, T-SMC 13, 1983,
363-384.

1H.6. Convexity, etc.

941. H. Edelsbrunner, D. G. Kirkpatrick, and R. Seidel, On the shape of a
set of points in the plane, T-IT 29, 1983, 551-559.

A-9
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942. Re L. Kashyap and B. J. Oommen, Scale preserving smoothing of polygons,
T-PAMI 5, 1983, 667-671.

N3 I. Texture

943. R. M. Haralick, Image texture survey, in [27], 145-172; also in [26],
399-415.

J. Formal Models

J.1. Syntactic Pattern Recognition

978. T. C. Henderson, Syntactic and structural methods (I,1I), in (27],
273-282, 283-292.

979. K. S. Fu, A syntactic-semantic approach to pictorial pattern analysis,
in [14], 133-146.

981. A. Giordana and L. Saitta, A non-left-to-right parser for syntactic

shape recognition, in [2761, 143-150.

983, K. S. Fu, Applications of stochastic languages, in (261, 417-449.

984. G. C. Stockman, Waveform parsing systems, in [26], 527-548.

988. K. S. Fu, A step toward unification of syntactic and statistical
pattern recognition, T-PAMI 5, 1983, 200-205.

989. G. C. Stockman and L. N. Kanal, Problem reduction representation for
the linguistic analysis of wavefcrms, T-PAMI 5, 1983, 287-298.

"990. Q. Y. Shi and K. S. Fu, Parsing and translation of (attributed)
expansive graph languages for scene analysis, T-PAMI 5, 1983, 472-485.

J.2. Formal Languages

1016. M. Toda, K. Inoue, and I. Takanami, Two-dimensional pattern matching
by two-dimensional on-line tessellation acceptors, Theor. Comp. Sci.
22, 1983, 179-194.

K. Three-Dimensional Scene Analysis

1021. Special Collection on Surface Detection, T-PAMI 5(3), March 1983,
121-178.S

K.o. Representation, Geometry

1022. Symposium on Computer-Aided Geometry Modeling (Hampton, VA, April
20-22, 1983).

A-1



1023. Panel on Solid Modeling, in [35], 163-165.

1024. Panel on Solid Modeling: a User Ferspective, in [35], 357.

1025. Symposium on Solid Modeling by Computers: front Theory to Applications
(Warren, MI, September 25-27, 1983).

1026. J. N. Shoosmith and R. E. Fulton, Guest Eds., (Special Issues on]
Computer-Aided Geometry Modeling, OGA 3(7,8), October and November
1983, 6-66 and 58-83 (containing papers from [1022]).

1027. 0. D. Faugeras, 3-D shape representation, in (27]), 293-303.

"1028. 0. D. Faugeras, Conversion algorithms between 3-D shape
representations, in [271, 305-314.

1029. M. Brady, Criteria for representations of shape, in [80], 39-84.

1030. H. K. Nishihara, Recognition of shape in visible surfaces, in [81],
335-348.

1032. S. A. Shafer and T. Kanade, The theory of straight homogeneous
generalized cylinders, in [4], 210-218.

1033. R. Scott, An algorithm to display generalized cylinders, in [4]
219-223.

1034. H. Sakurai and D. C. Gossard, Solid model input through orthographic
views, in [35], 243-252.

1035. M. Mantyla and M. Tamminen, Localized set operations for solid
modeling, in [35], 279-288.

1037. A. L. Thomas, Geometric modeling and display primitives-towards
specialized hardware, in [35], 299-310.

1038. 0. D. Faugeras and J. Ponce, Prism trees: a hierarchical
"representation for 3-D objects, in [18], 982-988.

1039. K. A. Stevens, Slant-tilt: the visual encoding of surface orientation,
BC 46, 1983, 183-195.

1042. R. E. Barnhill, A survey of the representation and design of surfaces,
"CGA 3(7), 1983, 9-16.

1043. W. J. Gordon, An operator calculus for surface and volume modeling,
CGA 3(7), 1983, 18-22.
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1044. A. A. G. Requicha and H. B. Voelcker, Solid modeling: current status
and research directions, CGA 3(7), 1983, 25-37.

1046. B. Wordenweber, Surface triangulation for picture production, CGA
3(8), 1983, 45-51.

"1049. W. R. Franklin, Rays-new representation for polygons and polyhedra,
CVGIP 22, 1983, 327-338.

1054. E. Pervin and J. A. Webb, Quaternions in computer vision and robotics,
in [3], 382-383.

1055. N. Okabe, J. 1. Toriwaki, and T. Fukumura, Paths and distance
functions on three-dimensional digitized pictures, in [3], 384-386.

1057. G. H. Johansen and C. Gram, A simple algorithm for building the 3-D
convex hull, BIT 23 (Nordisk Tidskrift for Informationsbehandling,
Sweden), 1983, 146-160.

K.2. 3D from 2D

1068. A Rosenfeld, "Intrinsic images": deriving three-dimensional
information about a scene from single images, in [27], 185-195.

1069. E. Catanzariti, Satellite image understanding through synthetic
Images, in [14], 369-383.

1071. T. Kanade and J. R. Kender, Mapping image properties into shape
constraints: skewed symmetry, affine-transformable patterns, and the
shape-from-texture paradigm, in (80], 237-257.

1072. D. N. Perkins, Why the human perceiver is a bad machine, in [801,
341-364.

1076. B. Aldefeld, Automatic 3D reconstruction from 2D geometric part

"descriptions, in [31, 66-72.

1078. J. R. Kender, Surface constraints from linear extents, in [41, 49-53.

1079. J. Ketonen, Deducing facts about scenes from images, in [41, 182-183.

"1081. S. T. Barnard and A. P. Pentland, Three-dimensional shape from line
drawings, in [4], 282-284, also in [18], 1062-1064.

1082. M. Herman, Monocular reconstruction of a complex urban scene in the 3D
"MOSAIC system, in [4], 318-326.

1083. R. I. D. Cowie, The viewer's place in theories of vision, in [18],
952-958.
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1085. M. Brady and A. Yuille, An extremum principle for shape from contour,
in (181, 969-972.

1086. A. R. Bruss, Is what you see what you get? in [181, 1053-1056.

1087. K. A. Stevens, The line of curvature constraint and the interpretation
* of 3-D shape from parallel surface contours, in [18], 1057-1061.

1089. D. Terzopoulos, The role of constraints and discontinuities in
"visible-surface reconstruction, in [181, 1073-1077.

1091. M. Herman, T. Kanade, and S. Kuroe, The 3D MOSAIC scene understanding
system, in [18], 1108-1112.

1092. N. Abe, F. Itoh, and S. Tsuji, Toward generation of 3-dimensional
models of objects using 2-dimensionals and explanations in language ,
in [181, 1113-1115.

1094. J. R. Kender, Surface constraints from linear extents, in [51,
.,! 187-190.

1095. J. J. Little, An iterative method for reconstructing convex polyhedra
from extended Gaussian images, in [51, 247-250.

1096. J. J. Koenderink and A. J. van Doom, The singularities of the visual
mapping, BC 24, 1976, 51-59.

1098. H. C. Lee and T. S. Fu, 3-D shape from contour and selective
confirmation, CVGIP 22, 1983, 177-'193.

1099. J. R. Ullmann, An investigation of occlusion in one dimension, CVGIP
"22, 1983, 194-203.

1100. W. E. Grimson, Surface consistency constraints in vision, CVGIP 24,
"1983, 28-51.

1102. T. Kanade, Geometric aspects of interpreting images as a
three-dimensional scene, P-IEEE 71, 1983, 789-802.

1104. W. N. Martin and J. K. Aggarwal, Volumetric descriptions of objects
from multiple views, T-PAMI 5, 1983, 150-158.

1105. H. C. Lee and K. S. Fu, Generating object descriptions for model
retrieval, T-PAMI 5, 1983, 462-471.

1108. P. Thrift and C. H. Lee, Using highlights to constraint object size
and location, T-SMC 13, 1983, 426-431.
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K.3. Sensing, Planning, Recognition

1114. R. Bajcsy, Integrating vision and touch for robotics applications, in
[21, 193-197.

1115. T. C. Henderson and W. S. Fai, A multi-sensor integration and data
"acquisition system, in [31, 274-279.

1125. 0. D. Faugeras and E. Pauchon, Measuring the shape of 3-D objects, in
[31, 2-7.

1126. A. P. Reeves and B. S. Wittner, Shape analysis of three dimensional

objects using the method of moments, in [31, 20-26.

1127. M. J. Magee and J. K. Aggarwal, Intensity guided range sensing
:2' recognition of three-dimensional objects, in [3], 550-552.

1129. R. P. Fisher, Using surfaces and object models to recognize partially
obscured objects, in [181, 989-995.

1130. 0. D. Faugeras and M. Hebert, A 3-D recognition and positioning
algorithm using geometrical matching between primitive surfaces,
in [181, 996-1002.

1131. H. Tropf and I. Walter, An ATN model for 3-D recognition of yolids in
single images, in [181, 1094-1098.

1132. R. C. Bolles, P. Horaud, and M. J. Hannah, 3DPO: A three-dimensional
part orientation system, in [181, 1116-1120.

1134. D. T. Kuan and R. J. Drazovich, Model-based interpretation of range
imagery, in [51, 210-215.

.'I4• J1135. R. A. Brooks, Model-based three-dimensional interpretation of
two-dimensional images, T-PAMI 5, 1983, 140-150.

1136. M. Oshima and Y. Shirai, Object recognition using three-dimensional
information, T-PAMI 5, 1983, 353-361.

1137. Y. Sato and I. Honda, Pseudodistance measures for recognition of
curved objects, T-PAMI 5, 1983, 362-373.

1138. D. H. Ballard and D. Sabbah, Viewer independent shape recognition,
T-PAMI 5, 1983, 653-660.
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APPENDIX B: 1982

A. General References

A.I. Meetings

1. J. E. Hayes, D. Michie, and Y. H. Pao, Eds., Machine Intelligence 10
(Cleveland, OH, November 1981), Wiley, New York, 1982.

2. Workshop on Pattern Analysis in the Marine Environment (Diamondhead,
MS, March 23-24, 1982).

3. NASA Workshop on Image Analysis (College Station, TX, April 28-30,
1982).

4. Proceedings, PRIP 82 (IEEE Computer Society Conference on Pattern
Recognition and Image Processing, Las Vegas, NV, June 14-17, 1982),
IEEE Publ. 82CH1761-6.

5. Workshop on Multiresolution Image Processing and Analysis (Leesburg,
VA, July 19-21, 1982).

6. Proceedings, AAAI-82 (National Conference on Artificial Intelligence,
Pittsburgh, PA, August 18-20, 1982).

7. Proceedings of the Workshop on Computer Vision: Representation and
Control (Rindge, NH, August 23-24, 1982), IEEE Publ. 82CH1793-9.

8. A. G. Tescher, Ed., Applications of Digital Image Processing IV (San
Diego, CA, August 24-27, 1982), P-SPIE 359.

9. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop (Palo
Alto, CA, September 15-16, 1982).

10. Eleventh Workshop on Applied Imagery Pattern Recognition (College Park,
RD, September 28-29, 1982).

11. J. Kittler, Guest Ed., PR 14 (1980 Conference on Pattern Recognition,
Oxford, UK, January 9-11, 1980), 1981.

12. J. Kittler, K. S. Fu, and L. F. Pau, Eds., Pattern Recognition Theory
and Applications (Proceedings of a NATO Advanced Study Institute,
Oxford, UK, March 24-April 10, 1981), Reidel, Dordrecht, Holland, 1982.

13. Autbild 81 (Automatische Bildverarbeitung, Jena, DDR, May 7-8, 1981).
Friedrich-Schiller Universitat, Jena, 1982.
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14. K. S. Fu and T. L. Kunii, Eds., Picture Engineering (Papers from the
IBM Japan Computer Science Symposium on Picture Engineering, Amagi,
Shizuoka, Japan, September 8-10, 1981, and from the IEEE Computer
Society Workshop on Computer Architecture for Pattern Analysis and
Image Database Management, Hot Springs, VA, November 11-13, 1981),
Springer, Berlin, 1982.

15. Radio Research Board Seminar on Image Processing (Sydney, Australia,
June 23-25, 1982).

16. ECAI-82 (European Conference on Artificial Intelligence, Orsay, France,
July 8-10, 1982).

17. NATO Advanced Study Institute on Pictorial Data Analysis (Bonas, Gers,
France, August 1-12, 1982).

18. International Symposium On Physical and Biological Processing of Images
(London, UK, September 27-29, 1982).

19. Proceedings, 6th International Conference on Pattern Recognition
(Munich, FRG, October 19-22, 1982), IEEE Publ. 82CH1801-0.

20. Second International Conference on Image Analysis and Processing (Selva

di Fasano, Italy, November 15-18, 1982).

21. Geobild 82 (Geometrische Probleme der Bildverarbeitung, Georgenthal,
DDR, December 13-17, 1982), Friedrich-Schiller Universitat, Jena, 1982.

A.2. Paper Collections, Journals

22. E. Backer and E. S. Gelsema, Managing Eds., Pattern Recognition
Letters, North-Holland, Amsterdam, 1982.

23. L. N. Kanal and A. Rosenfeld, Eds., Progress in Pattern Recognition I,
North-Holland, Amsterdam, 1982,

24. Y. H. Pao and G. W. Ernst, Eds., Context-Directed Pattern Recognition
and Machine Intelligence Techniques for Information Processing, IEEE
Publ. EHO19-3, 1982.

25. J. C. Stoffel, Ed., Graphical and Binary Image Processing and
Applications, Artech, Dedham, MA, 1982.

26. C. Y. Suen and R. DeMori, Eds., Computer Analysis and Perception
(Vol. 1: Visual Signals), CRC Press, Boca Raton, FL, 1982.
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A.3. Textbooks, Surveys

27. D. H. Ballard and C. M. Brown, Computer Vision, Prentice-Hall,
Englewood Cliffs, NJ, 1982.

28. W. B. Green, Digital Image Processing-A Systems Approach, Van
Nostrand-Reinhold, New York, 1982.

29. R. Nevatia, Machine Perception, Prentice-Hall, Englewood Cliffs, NJ,
1982.

30. T. Pavlidis, Algorithms for Graphics and Image Processing, Computer
Science Press, Rockville, MD, 1982.

31. A. Rosenfeld and A. C. Kak, Digital Picture Processing (2nd ed., two
vols.), Academic Press, New York, 1982.

32. J. Serra, Image Analysis and Mathematical Morphology, Academic Press,
London, 1982.

33. M. Brady, Computational approaches to image understanding, CS 14, 1982,
3-71.

34. M. Brady, Computer vision, AI 19, 1982, 7-16.

35. M. Brady, Artificial Intelligence approaches to image understanding in
[12], 205-264.

36. L. E. Druffel, Summary of the DARPA image understanding research
program, in [12], 265-281.

37. A. Rosenfeld, Image analysis: Progress, problems and prospects, in
[19], 7-15.

38. L. Mero and T. Vamos, Medium leve, vision, in [23], 93-122.

39. L. Uhr, Computer perception and scene analysis, in [26], 1-16.

40. A. Rosenfeld, Picture Processing: 1981, CGIP 19, 1982, 35-75.

A.4. Graphics

43. R. D. Bergeron, Ed., SIGGRAPH 82 Conference Proceedings (Boston, MA,
July 26-30, 1982). CG 16(3), July 1982.

D. Hardware and Software

260. K. S. Fu and T. Ichikawa, Eds., Special Computer Architectures for
Pattern Processing, CRC Press, Boca Raton, FL, 1982.
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261. K. Preston, Jr., and L. Uhr, Eds., Multicomputers and Image
* liProcessing-Algorithms and Programs (Madison, WI, May 27-30, 1981),

Academic Press, New York, 1982.

D.I. Systems

311. J. M. Herron, J. Farley, K. Preston, Jr., and H. Sellner,
A general-purpose high-speed logical transform image processor,
T-COMP 31, 1982, 795-800.

D.2. Algorithms, etc.

326. K. Preston, Jr., Cellular logic algorithms for graylevel image
processing, in (261], 135-147.

* 327. C. Guerra, Reflections on local computations, in [261], 221-229.

D.3. Software, etc.

368. D. Boreham and E. Edmonds, Extracting shapes from grey-scale images,
Intl. J. Man-Machine Studies 16, 1982, 315-326.

372. A. J. Hanson and M. A. Fischler, The DARPA/DMA Image Understanding
Testbed, in (91, 342-351.

374. R. R. Kohler and A. R. Hanson, The VISIONS image operating system, in
[19], 71-74.

386. T. Agui, M. Nakajima, and Y. Arai, An algebraic approach to the
generation and description of binary pictures, T-PAMI 4, 1982, 635-641.

389. P. W. Besslich, Transform processing of binary patterns for structural
classification, in [19], 331-334.

"D.4. Databases

394. A. Frank, MAPQUERY: Database query language for retrieval of geometric

data and their graphical representation, in [431, 199-207.

E. Pattern Recognition

E.I. General References

407. C. H. Chen, Guest Ed., Special Section on Digital Signal and Waveform
Analysis, T-PAMI 4(2), March 1982, 97-140.

423. B. Cohen and C. Sammut, Object recognition and concept learning with
CONFUCIUS,. PR, 15, 1982, 309-316.
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427. M. Pavel, Algebraic, topological, and categorical aspects of pattern
recognition: A survey, in [1i1, 117-120.

428. M. Pavel, The impact of categorical and shape theoretical formalism
"upon pattern recognition, in (19], 638-640.

E.3. Industrial Automation

507. Conference on Applied Machine Vision (Cleve)and, OH, April 7-8, 1982).

508. Conference Record, 1982 Workshop on Industrial Applications of Machine
Vision (Research Triangle Park, NC, May 3-5, 1982), IEEE Publ.
"82CH1 755-8.

509. A. Rosenfeld, Ed., Robot Vision (Arlington, VA, May 6-7, 1982), P--SPIE
336.

512. K. S. Fu, Guest Ed., (Special Issue on) Robotics and Automation,
Computer 15(12), December 1982, 13-96.

513. J. F. Jarvis, Research directions in industrial machine vision: A
workshop summary, in [512), 55-61.

517. R. Jakubowski, Syntactic characterization of machine parts shapes,
* Cybernetics Systems 13, 1982, 1-24.

528. M. J. Chen and D. L. Milgram, A development system for machine vision,
in [41, 512-517.

542. P. Rummel and W. Beutel, A model based image analysis system for

workpiece recognition, in [19], 1014-1017.

E.4. Medicine

567. E. Granum, Application of statistical and syntactical methods of
analysis and classification to chromosome data, in [12], 373-398.

E.5. Remote Sensing, Reconnaissance

597. P. Henkel, Ed., Airborne.Reconnaissance VI (San Diego, CA, August
24-25, 1982), P-SPIE 354.

603. A. Gorin, Aspect-based aircraft classification from dynamic imagery, in
[41, 141-143.

614. R. J. Godden, J. A. Fullwood, H. M. Green, and D. R. Corrall, A
knowledge-based technique for finding roads, in [19], 1189.
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E.6. Miscellaneous

619. H. T. Tai, C. C. Li, and S. P. Chiang, Application of Fourier shape
descriptor6 to classificacion of fine particles, in (19], 748-751.

62 1A. I. Suzuki. and T. Kaminuma, MOSA: A aystem for molecular shape
analysis, in (19], 1208.

F. Features, Matching, Motion

F.]. Features

660. L. Kitcheu and A. Rosenfeld, Gray-level corner detection, PRL 1, 1982,
93-102.

666. J. Q. Fang and T. S. Huang, A corner finding algorithm for image
* analysis and registration, in [6], 46-49.

668. D. H. Marimont, Segmentation in ACRONYM, in [9], 223-229.

675. S. Inokuchi, T. Nita, F. Matsuda, and Y. Sakurai, A three dimensional
edge-region operator for range pictures, in [191, 918-920.

678. V. Lattuati and D. TLemoine, Closed contour extraction application Lo
meteorological pictures, PR 15, 1982, 145-152,

679. P. Zamperoni, Contour tracing of grey-scale images based on 2-D

histograms, PR 15, 1982, 161-165.

F.2. Matching

699. R. L. Kashyap and B. J. Oommen, A geometrical approach to polygonal
dissimilarity and shape matching, T-PAMI 4, 1982, 649-654; also in
[191, 472-479.

700. A. Mitiche, B. Gil, and J. K. Aggarwal, On combining range and
intensity data, PRL 1, 1982, 87-92.

* 701. H. S. Baird and K. Steiglitz, A linear programming approach to noisy
template matching, in [4], 50-57.

702. N. C. Mohanty, Image enhancement and recognition of moving ships in[i cluttered background, in [41, 135-140.

S 704. P. E. Anuta and F. Davallou, Resolution matching for registration of
dissimilar images, in [4j, 327-332.

706. J. Sklansky, J. F. Gilmore, P. V. Sankar, and A. J. Spiessbach,
Perspective-insensitive matching of planar arrays of points, in [4],
685-687.

Ki 1B-6

*, . - ° ,- .° , -. .



711. L. F. Pau, Fusion of multisensor data in pattern recognition, in [12],
189-201.

712. R. Bajcsy and C. Broit, Matching of deformed images, in [19], 351-353.

733. A. 9. C. Wong and L. Goldfarb, Pattern recognition of relational
structures, in [12], 157-175.

734. A. Sanfeliu and K. S. Fu, A distance measure between attributed
relatiooal graphs for pattern recognition, in [19], 162-168.

737. L. Go Shapiro, Organization of relational models, in 119], 360-365.

G. Segmentation, Scene Analysis

G.1. Segmentation

794. R. Y. Wong and K. Hayrapetian, Image processing with intensity and
range data, in [4], 518-520.

799. B. J. Schachter, A survey and evaluation of FLIR target detection/
segmentation algorithms in [9], 49-57.

800. To H. Hong and M. Shneier, Extracting compact objects using linked
pyramids, in [91, 58-71.

803. R. L. Hartley, L. J. Kitchen, C. Y. Wang, and A. Rosenfeld,
Segmentation of FLIR images: A comparative study, in [9], 323-341;
also in T-SMC 12, 1982, 553-566.

810. M. Hebert and J. Ponce, A new method for segmenting 3D scenes into
primitives, in [19], 836-838.

816. C. H. Chen and C. S. Yen, Object isolation in FLIR images using
Fisher's linear discriminant, PR 15, 1982, 153-159.

818. K. A. Narayanan and A. Rosenfeld, Approximation of waveforms and
contours by one-dimensional pyramid linking, PR 15, 1982, 389-396.

G.2. 3D from 3D

833. K. Sugihara, Mathematical structures of line drawings of polyhedrons-
Toward man-machine communication by means of line drawings, T-PAMI 4, A

1982, 458-469.

834. L. T. Watson and L. G. Shapiro, Identification of space curves from
two-dimensional perspective views, T-PAMI 4, 1982, 469-475.
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837. R. J. Douglass, Computing occlusion with locally connnected networks of
parallel processors, in [261], 207-219.

-- P841. H. C. Lee and K. S. Fu, A compit:er vision system for generating object
description, in [4], 466-472.

842. J. C. Bocquet and So Tichkiewitch, An "expert system" for
reconstruction of mechanical object from projections, in [4], 491-496.

843,, B. Cernuschi-Frias, D. B. Cooper, and R. M. Bolle, Estimation of
"location and orientation of 3D surfaces, in [41, 605-610.

846. A. P. Pentland, Local computation of shape, in [6], 22-25.

850. H. C. Lee and K. S. nu, 3D shape from contour and selective
"confirmaLion, in [7], 162-170.

857. L. D. Harmon, Automated tactile sensing, IJRR 1(2), 1982, 3-32.

858. W. U. Hillis, A high-resolution imaging touch sensor, IJRR 1(2), 1982,
33-44.

860. H. Ozaki, S. Waku, A. Mohri, and M. Takata, Pattern recognition of a

grasped object by unit-vector distribution, T-SMC 12, 1982, 315-324.

S.G.3. Model Matching: "Relaxation"

861. R. C. Bolles and R. A. Cain, Recognizing and locating partially visible
objects: The local-feature-focus method, IJRR 1(3), 1982, 57-82.

862. W. S. Rutkowski, Recognition of occluded shapes using relaxation, CGIP
19, 1982, 111-123.

863. G. Stockman, S. Kopstein, and S. Bennett, Matching images to models for
registration and object detection via clustering, T-PAMI 4, 1982,
229-241.

866. B. Bhanu, Surface representation and shape matching of 3D objects, in
*q [4], 349-359.

867. P. G. Mulgaonkar, L. G. Shapiro, and R. M. Haralick, Recognizing
three-dimensional objects from single-perspective views using geometric
and relational reasoning, in [4], 479-484.

* 868. R. C. Bolles and R. A. Cain, Recognizing and locating partially visible
workpieces, in V4J, 498-503.
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871. B. Bhanu and 0. D. Faugeras, Shape matching of 2D objects using a
hierarchical stochastic labeling technique, in [41, 688-690.

872. K. Ikeuchi and Y. Shirai, A model based vision system for recognition
of machine parts, in [6], 18-21.

873. K. E. Price, Symbolic matching of images and scene models, in [71,
105-1i2; longer version in [9], 299-308.

875. P. G. Mulgaonkar, L. G. Shapiro, and R. M. Haralick, Using rough
relational models for geometric reasoning, in [71, 116-124.

878. E. Muhlenfeld, Pattern recognition by a hypothesis-guided analysis of a
contour graph structure, in [191, 357-359.

880. T. J. Fang, Z. H. Huang, L. N. Kanal, B. Lambird, D. Lavine,
G. Stockman, and F. L. Xiong, Three dimensional object recognition
using a transformation clustering technique, in [19], 678-681.

881. B. Bhanu, Snape matching of two-dimensional occluded objects, in [191,
742-744.

G.4. Scene Analysis

892. R. L. Haar, Sketching: Estimating object positions from relational
descriptions, CGIP 19, 1982, 227-247.

893. R. Jain and S. Haynes, Imprecision in computer vision, Computer 15(8),
1982, 39-48.

894. M. D. Levine and A. Nazif, An experimental rule-based system for
testing low level segmentation strategies, in [2611, 149-160.

895. M. A. Fischler, S. T. Barnard, R. C. Bolles, M. Lowry, L. Quam,
G. Smith, and A. Witkin, Modeling and using physical constraints in
scene analysis, fn [61, 30-35; longer version in [9], 286-298.

1 899. H. P. Moravec, The CMU rover, in [6], 377-380.

900. S. L. Tanimoto, Paradigms for control of vision using inference in
networks, in [71, 3-13.

901. L. P. Wesley and A. R. Hanson, The use of an evidential-based model for
representing knowledge and reasoning about images in the VISIONS
system, in [71, 14-25.

903. B. L. Bullock, G. R. Edwards, D. N. Keirsey, D. Y. Teeng, F. M.
Vilnrotter, D. H. Clese, J. F. Bogdanowlcz, H. A. Parks, D. R.
Partridge, and E. P. Preyss, Image understanding application project:

Status report, in [91, 29-41.

B-9



905. M. Herman, T. Kanadc, and S. Kuroe, Incremental acquisition of a
three-dimensional scene model from images, in [9], 179-192.

907. S. I. Shaheen and M. D. Levine, Some experiments with the
interpretation strategy of a modular computer vision system, in [11],
87-100.

908. R. K. Moore, A multilevel approach to pattern processing, in [fi],
26 1-165.

909, Me Nadler, Hybrid pattern recognition: A synthesis of the numerical
and qualitative approaches, in [12], 177-187.

910. W. Kestner, Segmentation and abstract interpretation in an image
understanding system, in [19], 1011-1013.

911. M. G. Thomason and R. C. Gonzalez, Database representations in
hierarchical scene analysis, in [231, 57-91.

912. T. 0. Binford, Survey of model-based image analysis systems, IJRR 1(1),

1982, 18-64.

"913. M. Nagao, Control strategies in pattern analysis, in [19], 996-10C6.

H. Shape and Pattern

iH.1. Topology, Distance, Skeletons

9J.9. J. K. Udupa, Interactive segmentation and boundary surface formation
for 3D digital images, CGIP 18, 1982, 213-235,

941. D. T. Lee, Medial axis transformation of a planar shape, T-PAMI 4,
1982, 363-369.

"955. G. Garibotto and R. Tosini, Description and classification of 3D
objects, in [19]1 333-835.

957. C. Arcelli and G. Sanniti di Baja, Shape splitting using maximal
neighborhoods, in [19], 1106-1108.

H.Z. Lyout, Packing, etc.

970. D. E. W1llard, Polygon retrieval, SIAdi JC 11, 1982, 149-165o

991. G. T. Toussaint, Computational geometric problems in pattern
recognition, in [121, 73-91.
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H.3. Convexity, Straightness, etc.

1007. K. R. Sloan, Jr., Analysis of "dot product" shape descriptions, T-PAMI
4, 1982, 87-90.

1012. C. Guerra and G. G. Pieroni, A graph-theoretic method for

decomposing two-dimensional polygonal shapes into meaningful parts,
T-PAMI 4, 1982, 405-408.

1013. A. J. Nevins, Region extraction from complex shapes, T-PAMI 4, 1982,
500-511.

H.4. 2D Shape

1024. F. P. Kuhl and C. R. Giardina, Elliptic Fourier features of a closed
contour, CGIP 18, 1982, 236-258.

1027. S. Mori and M. Doh, A sequential tracking extraction of shape features
and its constructive description, CGIP 19, 1982, 349-366.

1031. S. P. Smith and A. K. Jain, Chord distributions for shape matching,
CGIP 20, 1982, 259-271.

1033. S. Ranade, A. Rosenfeld, and H. Samet, Shape approximation using
quadtrees, PR 15, 1982, 31-40.

1036. S. K. Parui and D. Dutta Majumder, A new definition of shape
similarity, PRL 1, 1982, 37-42.

1038. G. Y. Tang, A discrete version of Green's theorem, T-PAMI 4, 1982 ,

242-249.

1039. J. D. Boissonat, Stable matching between a hand structure and an
object silhouette, T-PAMI 4, 1982, 603-612.

r 1040. T. C. Hsia, A note on invariant moments in image processing, T-SMC 11,
1981, 831-834.

1041. H. Samet and R. E. Webber, Line quadtrees: A hierarchical data
structure for encoding boundaries, in [41, 90-92.

1042. R. Chellappa and R. Bagdazian, Optimal Fourier coding of image
boundaries, in [4], 172-175.

1045. T. C. Henderson and E. Triendl, Storing feature descriptions as 2D
trees, in [4), 555-556.

1047. D. D. Hoffman and W. A. Richards, Representing smooth plane curves for
recognition: Implications for figure-ground reversal, in [6], 5-8.
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1048. H. Mori, Picture interpretation language for silhouette, in (19],
19-22.

1049. Go Hartmann, Recognition of continuous line structures by a
hierarchical system, in (19], 195-200.

1051. G. We Zack, Finding local boundary characteristics by wave extraction,
in [19], 458-460.

1053o To Kasvand and N. Otsu, Regularization of piece-wise linear digitized
plane curves for shape analysis and smooth reconstruction, in [19],
"468-471.

1054. T. C. Henderson and E. Triendl, The K-D tree representation of edge
descriptions, in [19], 806-807.

1055. S. Mardesic and J. Segal, Eds., Shape Theory and GeometriL Topology,
Springer, Berlin, 1981.

1056. M. Pavel, An invitation to "shape theory", PRL 1, 1982, 31-35.

H1.5._ 3D Shape

1057. A. A. G. Requicha and H. B. Voelcker, An introduction to geometric
"modeling and its applications in mechanical design and production,
"Advances in Info. Syst. Scis. 8, 1981, 293-328.

1058. J. K. Aggarwal, L. S. Davis, W. N. Martin, and J. W. Roach, Survey:
Representation methods for three-dimensional objects, in [23], 377-391.

1059. S. N. Srihari, Representation of three-dimensional images, CS 13, 1981,

399-424.

1060. Re Bajcsy, Three-dimensional object representation, in [12], 283-295.

1061. H. Voelcker and A. Requicha, Guest Eds., (Special Issue on) Solid
"Modeling, CGA 2(2), March 1982, 1-97.

1062. A. A. G. Requicha and H. B. Voelcker, Solid modeling: A historical

summary and contemporary assessment, in [1061], 9-24.

1064. J. J. Koenderink and A. J. Van Doorn, The internal representation of

solid shape with respect to vision, BC 32, 1979, 211-216.

* 1065. Y. T. Lee and A. A. G. Requicha, Algorithm for computing the volume
and the other integral properties of solids, CACM 25, 1982, 635-650.
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1066. J. W. Boyse and J. E. Gilchrist, GMSolid: Interactive modeling for
design and analysis of solids, in [1061], 27-40.

1067. R. Hillyard, The Build group of solid modelers, in (10611, 43-52.

1068. C. M. Brown, PADL-2: A technical summary, in (1061], 69-84.

1069. W. Myers, An industrial perspective on solid modeling, in (1061],
86-97.

1070. M. Mantyla and R. Sulonen, GWB: A solid modeler with Euler operators,
CGA 2(7), 1982, 17-31.

1071. R. F. Sarraga, Computation of surface areas in GMSolid, CGA 2(7),
65-70.

1072. S. D. Roth, Ray casting for modeling solids, CGIP 18, 1982, 109-144.

1073. D. Meagher, Geometric modeling using octree encoding, CGIP 19, 1982,
129-147.

1074. I. Gargantini, Linear octtrees for fast pr9cessing of
three-dimensional objects, CGIP 20, 1982, 365-374.

1078. C. A. McPherson, J. B. K. Tio, F. A. Sadjadi, and E. L. Hall, Curved
surface representation for image recognition, in [4], 363-369.

1079. D. J. Meagher, Efficient synthetic image generation of arbitrary 3D
objects, in [4], 473-478.

1080. S. N. Srihari, Hierarchical data structures and progressive refinement
of 3D images, in [41, 485-490.

1082. 0. D. Faugeras, M. Hebert, P. Mussi, 4 and J. D. Boissonnat, Polyhedral
approximation of 3-D objects without holes, in [4], 593-598.

1083. M. Mantyla, An inversion algorithm for geometric models, in [43],
51-59.

1084. S. Ganapathy and T. G. Dennehy, A new general triangulation method for
planar contours, in [431, 69-75.

1085. P. M. Hanrahan, Creating volume models from edge-vertex graphs, in
[43], 77-84.

1086. W. E. Carlson, An algorithm and data structure for 3-D object

synthesis using surface path intersections, in [43], 255--263.
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1088. C. Lin and M. J. Perry, Shape description using surface triangulation,
in [7], 38-43.

1090. H. Enomoto, N. Yonezaki, and Yo Watanabe, Application of structure
lines to surface construction and 3-dimensional analysis, in

., [141, 106-137.

1091. C. Dane and R. Bajcay, An object-centered three-dimensional model
builder, in [19], 348-350.

4,4 1092. J. D. Boissonat, Representation of objects by triangulating points in
3-D space, in [191, 830-832.

I. Texture

1.2. Analysis, Recognition

1117. K. Hirota, The bounded variation quantity (B.V.Q.) and its application
to feature extraction, PR 15, 1982, 93-101.

J. Formal Models

J.1. Syntactic Pattern Recognition

1140. K. S. Fu, Syntactic Pattern Recognition and Applications,
Prentice-Hall, Engelwood Cliffs, NJ, 1982.

1141. M. G. Thomason, ayntactic/semantic techniques in pattern recognition:
K A survey, J. Comp. Info. Scis. 11, 1982, 75-100.

1142. Q. Y. Shi and K. S. Fu, Efficient error-correcting parsing for
(attributed and stochastic) tree grammars, IS 26, 1982, 159-188.

1147. H. Bunke, Attributed programmed graph grammars and their application
to schematic diagram interpretation, T-PAMI 4, 1982, 574-582.

1148. K. S. Fu, Recent progress in syntactic pattern recognition, in [23],
1-31.

1149. K. S. Fu, Attributed grammars for pattern recognition-A general
(syntactic-semantic) approach, in [41, 18-27.

1151. M. G. Thomason, Stochastic syntax-directed translations in syntactic
pattern processing, in (11], 187-190.

1152. J. Pik, A hierarchical pattern description in the syntactic approach
to pattern recognition, in [11], 191-196.
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1153. T. C. Henderson and L. S. Davis, Hierarchical models and analysis of
shape, in [11], 197-204.

1154. R. E. Blake, Software support of the construction of syntactic pattern
recognisers by a research engineer, in [11], 205-210.

1155. M. G. Thomason, Syntactic methods in pattern recognition, in [12],
119-137.

1156. K. S. Fu, Hybrid approaches to pattern recognition, in [12], 139-155.

1157. K. S. Fu, A general (syntactic-semantic) approach to picture analysis,
in (141, 56-74.

1158. J. W. Tai and K. S. Fu, Semantic syntax-directed translation for
pictorial pattern recognition, in [19], 169-171.

1159. R. E. Blake, An approach to multi-sensor syntactic pattern recognition
using affix grammars, in [19], 175-177.

1160. Q. Y. Shi and K. S. Fu, Parsing and translation of (attributed)
expansive graph languages for scene analysis, in [19], 684-687.
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6.' APPENDIX C: 1981

A, General References

A.1, MeetingE

1. Image A'alysis Techniques and Applp'cations (Soci.ety of Photographic
Scieatists and Engineers: Tuscon, AZ, January e-9, 1981).

2. J. J. Pearson, Ed., Techniques and Applications of Image Understanding
(Washington, DC, April 21-22, 1981), P-SPIE 281, 1981.

3. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop
(Washington, DC, April 23, 1981).

4. B. R. Altschuler, Ed., 3-D Machine Perception (Washington, DC, April
23-24, 1981), P-SPIE 283, 1981.

5. Proceedings, PRIP 81 (IEEE Computer Society Conference on Pattern
Recognition and Image Processing, Dallas, TX, August 3-5, 1981; IEEE
Publ. 81CH1595-8).

6. Proceedings of the Seventh International Jnitt Conference on Artificial
Intelligence (IJCAI-81, Vancouver, BC, Canada, August 24-28, 1981).

7. W. H. Carter, Ed., Processing of Images and Data from Optical Sensors
(San Diego, CA, August 25-26, 198'), P-SPIE 292, 1931.

8. J. L. Mannos, Ed., Design of Digital Image Processing Systems (San
Diego, CA, August 27-28, 1981), P-SPIE 301, 1981.

9. Tenth Workshop on Applied Imagery Pattern Recognition (College Park,
MD, September 21-22, 1981).

10. Second ASSP Workshop on Two-Dimensional Signal Processing (New Paltz,
NY, October 5-7, 1981).

I1. H. Freeman and G. G. Pieroni, Eds., Map Data Processing (Proceedings of
a NATO Advanced Study Institute, Maratea, Italy, June 18-29, 1979),
Acaiemic Press, NY, 1980.

"12. J. C. Simon and R. M. Haralick, Eds., Digital Image Processing
(Proceedings of a NATO Advanced Study Institute, Bonas, France, June
23-July 4, 1980), D. Reidel, Dordrecht, Holland, 1981.

13. V. Cantoni, Ed., Proceedings, International Conference on Image
Analysis and Processing (Pavia, Italy, October 22-24, 1980).
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14. E. Oja and 0. Simula, Eds., Proceedings of the Second Scandinavian
Conference on Image Analysis (Helsinki, Finland, June 15-17, 1981).

15. B. Radig, Ed., Modelle und Strukturen (DAGM Symposium, Hamburg, Federal
Republic of Germany, October 6-8, 1981), Springer, Berlin, 1981.

A.2. Paper Collections, Journal Issues

16. S. Tanimoto and A. Klinger, Eds., Structured Computer Vision: Machine
Perception through Hierarchical Computation Structures, Academic Press,
NY, 1980M

S17. L. Bolc and Z. Kulpa, Eds., Digital Image Processing Systems, Springer,
Berlin, 1981.

18. T. S. Huang, Ed., Image Sequence Analysis, Springer, Berlin, 1981.

19. R. Bajcsy, Guest Ed. (Special issue containing papers from PRIP 79),
CGIP 15(2), February 1981, 101-166.

20. B. R. Hunt, Guest Ed., 'Special Issue on Image Processing, P-IEEE 69(5),
May 1981, 499-657.

21. S. Levialdi, Guest Ed., Special Issue on Image Analysis and Processing
SP 3(3), July 1981, 215-284.

22. M. Brady, Guest Ed., Special Volume on Computer Vision, AI 17(1-3),
"August 1981, 1-508.

23. Special Issue: Shape Analysis in Image Processing, PR 13(2), 1981,

97-187.

24. Special Issue: Polygons and Color, PR 13(6), 1981, 389-441.

A.3. Textbooks, Surveys

25. H. Kazmiercz~k, Erfassung and maschinelle Verarbeitung von
Bilddaten-Grundlagen und Anwendungen, Springer, Berlin, 1980.

26. H. Niemann, Pattern Analysis, Springer, Berlin, 1981.

27. H. G. Barrow and J. M. Tenenbaum, Computational vision, in [20],
572-595.

S28. A. Rosenfeld, Image pattern recognition, in [201, 596-605.

29. J. M. Brady, Preface-the changing shape of computer vision, in [22J,
1-15.
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30. T. M. Cannon and B. R. Hunt, Image processing by computer, Scientific

American 245(10), 1981, 214-225.

31. A. Rosenfeld, Picture Processing: 1980, CGIP 16, 1981, 52-89.

35. H. Fuchs, Ed., SIGGRAPH 81 Conference Proceedings (Dallas, TX, August
3-7, 1981). CG 15(3), August 1981, 1-325.

D. Hardware, Software

D.I. General References

257. M. Onoe, K. Preston, Jr., and A. Rosenfeld, Eds., Real-Time/Parallel
Computing: Image Analysis (Based on the U.S.--Japan Seminar on Research
Towards Real-Time Parallel Image Analysis and Recognition, Tokyo,
Japan, October 31-November 4, 1978), Plenum Press, NY, 1981.

D.3. Hardware

320. S. L. Tanimoto, Systolic cellular logic: inexpensive parallel image
processors, in [5], 306-309.

321. S. R. Sternberg, Architectures for neighborhood processing, in [51

374-380.

D.4. Software, Algorithms

366. G. Nagy, What is a "good" data structure for 2-D points, in [11],
119-1 35.

367. L. G. Shapi.ro and R. M. Haralick, A spatial data structure, Geo-
Processing 1, 1980, 313-337.

374. R. M. Haralick, Some neighborhood operators, in [257], 11-35,

375. B1 Zavidovique knd G. Stamon, "Bilevel" processing of "multilevel"
pictures, in [5], 310-313.

*D379. K. Preston, Jr., Some notes on cellular logic operators,, T-PAMI 3,

1981, 476-481.

D.5. Databases

390. E. M. Knap, Spatial data integration, in [11), 47-61.

391. L. G. Shapiro, Design of a spatial information system, in [11),
101-117.
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E. Pattern Recognition

E.1. General References

408. C. H. Chen, Ed., Digital Waveform Processing and Recognition, CRC
"Press, Boca Raton, FL, 1981.

"416. Report of the Workshop on Structural and Syntactic Pattern Recognition
(Saratoga Springs, NY, June 22-24, 1981).

E.3. Industrial Automation, Robotics

438. H. Moravec, Robot Rover Visual Navigation, UIMI Research Press, Ann
Arbor, MI, 1981.

-: 440. G. Hirzinger and K. Landzettel, A fast technique for segmentation and

recognition of binary patterns, in [51, 360-364.

442. H. P. Moravec, Rover visual obstacle avoidance, in [61,. 785-790.
* 448. L. Mero, An algorithm for scale- and rotation-invariant recognition of

two-dimensional objects, CGIP 15, 1981, 279-287.

E.4. Medicine

457. J. W. Bacus and P. H. Bartels, Guest Eds., Special Issues on Pattern
Recognition of Cell Images (Selected Papers from the Proceedings of the
1979 International Conference on Pattern Recognition of Cell Images,
Chicago, IL, May 21-23, 1979), PR 13(1), 1-93, and (4), 277-329,

E.5. Remote Sensing, Reconnaissance

490. P. M. Narendra, Ed., Infrared Technology for Target Detection and
Classification (San Diego, CA, August 2.5-26, 1981), P-SPIE 302, 1981.

491. R. J. Bannach, Ed., Airborne Reconnaissance V (San Diego, CA, August
27-28, 1981), P-SPIE 309, 1981.

494. D. L. Milgram and A. Rosenfeld, Object detection in infrared images, in
[171, 228-353.

496. B. J. Schachter and G. E. Tisdale, Evaluation and real-time
implementation of image understanding algorithms, in [31, 178-183.

* 499. L. G. Minor and J. Sklansky, The detection and segmentation of blobs in
infrared images, in [51, 464-469; also in T-SMC 11, 1981, 194-201.

502. T. R. Husson and A. M. Abdalla, Real-time infrared image processing, in
[51, 478-480.

"* 504. R. J. Drazovich, F. X. Lanzinger, and T. 0. Binford, Radar target
classification, in [51, 496-501.
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E.6. Miscellaneous

516. H. Freeman, Lines, curves, and the characterization of shape, IFIP,

629-639,

F. Features, Matching, Motion

F.I. Features

535. D. G. Lowe and T. 0. Binford, The interpretation of geometric structure
from image boundatles, in [3], 39-46.

556. D. H. Ballard, Generalizing the Hough transform to detect arbitrary
shapes, in [231, 111-122.

559. J. D. Dessimoz, Specialized edge-trackers for contour extraction and
line thinning, SP 2, 1980, 71-73.

561. J. D. Dessimoz, Contour processing in visual pattern recognition.
Application in robotics, SP 3, 1981, 193-194.

Fo2. Matching

572. W. E. L. Grimson, From Images to Surfaces-A Computational Study of the
Human Early Visual System, MIT Press Cambridge, MA, 1981.

577. T. Pell, An algorithm for reco nition and localization of rotated and
scaled objects, P-IEEE 69, 1981, 483-485.

578. L. G. Shapiro and R. M. Haralick, Structural descriptions and inexact
matching, T-PAMI 3, 1981, 504-519.

587. D. Lavine, B. A. Lambird, and L. N. Kanal, Recognition of spatial point
patterns, in [5], 49-53.

588. P. M. Narendra, J. J. Grabau, and B. L. Westover, Symbolic pattern
matching for target acquisition, in [5], 481-486.,

590. J. K. Cheng and T. S. Huaug, Image recognition by matching relational
structures, in [5], 542-547.

592. Y. H. Yang and T. W. Sze, A simple contour matching algorithm, in [51,
562-564; also in T-PAMI 3, 1981, 676-678.

593. S. Sakane, An algorithm for scale invariant segment matching, in [5],
565-571.

594. B. V. Funt, Multi-processor rotation and comparison of objects, in [6],
218-220.
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596. R. C. Bolles and M. A. Fischler, A RANSAC-based approach to model
fitting and its application to finding cylinders in range data, in (6],
637-643.

597. H. H. Nagel and B. Neumann, On 3D reconstruction from two perspective

views, in [61, 661-663.

598. D. B. Gennery, A feature-based scene matcher, in [6], 667-673.

600. P. A. V. Hall and G. R. Dowling, Approximate string matching, CS 12,
1980, 381-402.

F.3. Motion

622. W. N. Martin and J. K. Aggarwal, Occluding contours in dynamic scenes,
T-ASSP 29, 1981, 189-192.

627. M. 0. Ward and Y. T. Chien, Occlusion analysis in time-varying imagery,
T-ASSP 29, 1981, 504-507.

641. W. N. Martin and J. K. Aggarwal, Occlusion in dynamic scene analysis,
in [12], 579-590.

647. H. Hubschman and S. W. Zucker, Frame-to-frame coherence and the hidden
surface compatation: constraints for a convex world, in [35], 45-54.

G. Segwentation, Scene Analysis

G.I. Segmentation

663. H. C. Lee and K. S. Fu, The GLGS image representation and its
application to preliminary segmentation and pre-attentive visual
search, in [5], 256-261.

664. C. H. Chen, On the statistical image segmentation techniques, in [5],
"262-266.

670. S. D. Pass, Segmentation by shape discrimination using spatial
filtering techniques, in [121, 231-243.

674. K. S. Fu and J. K. Mui, A survey cn image segmentation, in [ 4 57a],
3-16.

675. M. P. C. McQueen, A generalization of template matching for recognItion
of real objeccs, in [23], 139-145.

G.2. Relaxation

695. A. J. Danker and A. Rosenfeld, Blob detection by relaxation, T-PAMI 3,
1981, 79-92.
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G.3. Multiresolution Representations

721. M. Shne.er, Calculat!ona of geometric properties using quadtrees, CGIP
16, 1981, 296-302.

723. D. H. Ballard, Strip trees: a hierarchical representation for curves,
CACM 24, 198J, 310-321.

127. T. Ichikawa, A pyramidal representation of images and its feature
extraction facility, T-PAMI 3, 1981, 257-264.

G.'. 31) from 2D

729. S. Liebes, Jr., Geometric constraints for interpreting images, or,
common structural elements: orthogonal trihedral vertices, in [31,
168-174.

730. D. G. Lowe and T. 0. Binford, The interpretation of three-dimensional
structure from Image curves, in [61, 613-618.

735. H. G. Barrow and J. M. Tenenbaum, Interpreting line drawings as
three-dimensional surfaces, in [221, 75-116.

737. K. Ikeuchi and B. K. P. Horn, Numerical shape from shading and
occluding boundaries, in [221, 141-184.

738. T. 0. Binford, Inferring surfaces from images, In [221, 205-244.

739. T. Kanade, Recovery of the three-dimensional shape of an object from a
single view, in [221, 409-460.

743. R. J. Douglass, Interpreting three-dimensional scenes: a model
building approach, CGIP 17, 1981, 91-113.

744. H. A. Martins, J. R. Birk, and R. B. Kelley, Camera models based on
data from two calibration planes, CGIP 17, 1981, 173-180.

745. V. Marik, Algorithms of the complex tactile information processing,

in [61, 773-774.

G.5. Scene Analysis

749. R. A. Brooks, Model--based three dimensional interpretations of two
dimensional images, in [31, 136-143; also in [61, 619-624.

750. D. L. Waltz, Toward a detailed model of processing for language
describing the physical world, in [61, I-6.

752. M. Oshima and Y. Shirai, Object recognition using three-dimensional
information, in [61, 601-606.
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753. A. K. Mackworth, Structuring domain knowledge for visual perception,
in (6], 625-627.

754. T. E. Weymouth, Experiments iu knowledge,-driven interpretation of
"natural scenes, in (6], 628-630.

755. Z. Zdrahal, A structural method of scene analysis, in (6], 680-682.

759. C. C. Parma, A. R. Hanson, and E. M. Riseman, Experiments in
schima-driven interprctation of a natural scene, in (12], 449-509.

V-, 76G. R. A. Brooks, Symbolic reasoning among 3-D models and 2-D images, in
"[221, 285-348.

762. G. Y. Taag and T. S. Huang, Using the creation machine to locate
airplanes on aerial photos, PR 12, 1980, 431-441.

764. M. D. Levine and D. Ting, Intermediate level picture interpretation
using complete two-dimensional models, CGIP 16, 1981, 185-209.

765. M. Do Levine and S. I. Shaheen, A modular computer vision system for
- picture segmentation and interpretation, T-PAMI 2, 1981, 540-556.

770. J. A. Barnett, Computational methods for a mathematical theory of

evidence, in (6], 868-875.

H. Shape and Pattern

H.1. Connectedness, Distance, Borders, Skeletons

779. E. Artzy, G. Frieder, and G. T. Herman, The theory, design,
_ implementation and evaluation of a three-dimensiona! surface detection

algorithm, CGIP 15, 1981, 1-24.

790. G. Tourlakis, Homological methods for the classification of discrete
Euclidean structures, SIAM JAM 33, 1977, 51-54.

H.2. Packing, Layout, etc.

820. Z. Zdrahal, I. Bratko, and A. Shapiro, Recognition of complex patterns
"using cellular arrays, Computer J. 24, 1981, 263-270.

H*3. Location, Intersection, Covers, Convexity, etc.

S825. A. Klinger, Searching images for structure, in [16], 151-167.

H.4. 2D Shape

845. G. Y. Tang, A discrete version of Green's theorem, in [5], 144-149.
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846. S. P. Smith and A. K. Jain, Chord distributions for shape matching,
in (5], 168-170.

847. A. P. Reeves and A. Rostampour, Shape analysis of segmented objects
using moments, in (51, 171-174.

848. L. Van Eycken, P. Wambacq, J. De Roo, A. Oosterlinck, and H. Van den
Berghe, Two fast, orientation determining algorithms, well suited for
hardware tmplementation, in [5], 297-299.

852. T. Pavlidis, Shape description, in (12], 289-310.

853. T. C. Henderson, Shape grammar compilers, in [12], 327-336.

857. W. S. Rutkowski, Shape segmentation using arc/chord properties, CGIP
"17, 1981, 114-129.

858. G. Grant and A. F. Reid, An efficient algorithm for boundary tracing
and feature extraction, CGIP 17, 1981, 225-237.

864. E. Bribiesca, Arithmetic operations among shapes using shape numbers,
in [22), 123-137.

869. S. S. Reddi, Radial and angular moment invariants for image
identification, T-PAMI 3, 1981, 240-242.

870. L. S. Davis and T. C. Henderson, Hierarchical constraint processes for
shape analysis, T-PAMI 3, 1981, 265-277.

871. W. Si Rutkowski, S. Peleg, and A. Rosenfeld, Shape segmentation using
relaxation, T-PAMI 3, 1981, 368-375.

872. T. P. Wallace, Comments on "Algorithms for shape analysis of contours
and waveforms," T-PAMI 3, 1981, 593.

873. A. V. Shubnikov and V. A. Koptsik, Symmetry in Science and Art, Plenum,
NY, 1974.

H.5. 3D Shape

874. D. Marr and H. K. Nishihara, Representation and recognition of the
spatial organization of three-dimensional shapes, Proc. Royal Soc.
B200, 1978, 269-294.

* 875. K. R. Sloan, Jr., and L. M. Hrechanyk, Surface reconstruction from
sparse data, in [5), 45-48.

876. C. Dane and R. Bajcsy, Three-dimensional segmentation using the
Gaussian image and spatial information, in [51, 54-56,
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877. D. H. Ballard and D. Sabbah, Detecting object orientation from surface
normals, in (5], 63-67.

878. L. G. Shapiro, J. D. Moriarty, R. M. Haralick, and P. G. Mulgaonkar,
Matching three-dimensional models, in [5], 534-541.

879. K. Ikeuchi, Recognition of 3-D objects using the extended Gaussian

image, in [6], 595-600.

880. D. H. Ballard and D. Sabbah, On shapes, in (6], 607-612.

881. B. W. York, A. R. Hanson, end E. M. Riseman, 3D object representation
"and matching with B-splines and surface patches, in [6J, 648-651.

882. J. D. Boissonnat and 0. D. Faugeras, Triangulation of 3-D objects, in
[6], 658-660.

883. J. O'Rourke, Polyhedra of iAnimal areas as 3D object models, in [6],
664-666.

885. G. E. Hinton, Shape representation in parallel systems, in [61,
1088-1096.

886. L. G. Shapiro, Structural shape description for two-dimensional and
three-dimensional shapes, in (12], 311-326r

890. J. K. Udupa, Determination of 3-D shape parameters from boundary
information, CGIP 17, 1981, 52-59.

891. A. A. G. Requicha, Representation for rigid solids: theory, methods,
and systems, CS 12, 1980, 437-464.

894. T. P. Wallace, 0. R. Mitchell, and K. Fukunaga, Three-dimensional
shape analysis using local shape descriptors, T-PAMI 3, 1981, 310-323.

895. C. M. Brown, Some mathematical and representational aspects of solid
modeling, T-PAMI 3, 1981, 444-453.

J. Formal Models

J.1. Grammars

942. K. S. Fu, Syntactic Pattern Recognition and Applications,
Prentice-Hall, Englewood Cliffs, NJ, 1982.

946. N. S. Chang and K. S. Fu, A study on parallel parsing of tree languages
and its application to syntactic pattern recognition, in [257],
107-129.

C-10



960. W, H. Tsai and K. S. Pu, Attributed grammar-a tool for combining
syntactic and statistical approaches to pattern recognition, T-SMC 10,
1980, 873-885.

961. G. K. Papaolonstantinou, An interpreter of attribute grammars and its

application to waveform analysis, T-SE 7, 1981, 279-283.

J.2. Automata

981. A. Y. Wu, T. Dubitzki, and A. Rosenfeld, Parallel computation of
contour properties, T-PAMI 3, 1981, 331-337.
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"APPENDIX D: 1980

A, General References

A.1. Meetings and Collections

1. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop (College
Park, MD, April 30, 1980).

2. Proceedings of the First Annual National Conference on Artificial
Intelligence (Stanford, CA,.August 18-21, 1980).

3. Proceedings of the Workshop on Picture Data Description and Management
(Pacific Grove, CA, August 27-28, 1980; IEEE Publ. 80CH1530-5).

4. Abstracts of IEEE Computer Society Ninth Workshop on Applied Imagery
Pattern Recognition (College Park, MD, September 22-23, 1980).

- 5. Proceedings, 5th International Conference on Pattern Recognition (Miami

Beach, FL, December 1-4, 1980; IEEE Publ. 80CH1499-3).

6. R. M. Haralick and J. C. Simon, Eds., Issues in Digital Image
Processing (Proceedings of the NATO Advanced Study Institute on Digital
Image Processing and Analysis, Bonas, France, June 1978), Sijthoff &
Noordoff, Groningen, 1980.

7. W. E. Gardner, Ed., Machine-Aided Image Analysis, 1978 (Invited and
contributed papers from the International Conference on the
Applications of Machine-Aided Image Analysis, Oxford, England,
September 4-6, 1978), The Institute of Physics, Bristol and London,
1979.

8. P. Stucki, Ed., Advances in Digital Image Processing--Theory,
Application, Implementation (Proceedings of an International Symposium,
Bad Neuenahr, Federal Republic of Germany, September 26-28, 1978),
Plenum, New York, 1979.

9. Reconnaissance des Formes et Intelligence Artificielle (2'me Congres
AFCET-IRIA, Toulouse, France, September 12-14, 1979).

10. British Pattern Recognition Association 1980 Conference on Pattern
Recognition (Oxford, England, January 9-11, 1980).

11. R. Cederberg, Ed., Proceedings of the First Scandinavian Conference on
Image Analysis (Linkoping, Sweden, January 14-16, 1980),
Studentlitteratur, Lund, Sweden, 1980.
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12. E. S. Gelsema end L. N. Kanal, Ede., Pattern Recognition in Practice
(Proceedings of an International Workshop, Amsterdam, Holland, May
21-23, 1980), North-Holland, Amsterdam, 1980.

13. S. J. Poppl and H. Platzer, Eds., Erzeuging und Analyse von Bildern und
Strukturen (DGaO-DAGM Tagung, Essen, Federal Republic of Germany, May
27-31, 1980), Springer, Berlin, 1980.

14. International Conference on Image Analysis and Processing (Pavia,
Italy, October 22-24, 1980).

15. S. D. Shapiro and R. M. Haralick, Guest Eds., Special Issue: Pattern
Recognition and Image Processing (Selected papers from the Proceedings
"of the 1979 IEEE Computer Society Conference, Chicago, IL, August 6-8,
1979), PR 12(5), 1980, 279-347.

A.2. Surveys

16. A. Rosenfeld, Recent developments in image and scene analysis, in [7),
42-49.

"17. T. S. Huang, Trends in digital image processing research, in [81,
21-30.

18. H. Niemann, Digital image analysis, iJn [81, 77-122.

19. K. S. Fu, A. Rosenfeld, and J. J. Wolf, Recent developments in digital
pattern recognition, in K. S. Fu, Ed., Digital Pattern Recognition
(second edition), Springer, Berlin, 1980, 208-232.

20. E. J. Lerner, Computers that see, IEEE Spectrum 17(10), 1980, 28-33.

21. A. Rosenfeld, Picture Processing: 1979, CGIP 13, 1980, 46-79.

D. Hardware and Software

Dol. Hardware, Systems

"237. G. R. Nudd, Image understanding architectures, NCC, 377-390.

= 246. R. M. Lougheed, D. L. McCubbrey, and S. R. Sternberg, Cytocomputers:
"architectures for parallel image processing, in [3], 281-286.

248. M. J. B. Duff, Future trends in cellular logic image processing,

in [31, 294-297.

D.2. Software, Data Structures

278. G. Brodin, R. B. Johansson, I. Gustavsson, 0. Arnholt, E. Oscarsson,
T. Abramczuk, F. Bjork, L. G. Lundblad, and L. Andersson, Computer
vision systems - a practical approach, in [121, 289-298.
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280. M. J. B. Duff, Propagation in cellular logic arrays, in [3], 259-262.

284. D. A. Bourne, On automatically generating programs for real time
computer vision, In [5], 759-764.

302. G. M. Chaikin and C. F. R. Weiman, Conformal computational geometry for
machine vision, in [5], 1106-1110.

D.3. Data Management

303. S. K. Chang and K. S. Fu, Eds., Pictorial Information Systems,
Springer, Berlin, 1980.

306. C. C. Yang and S. K. Chang, Convex polygons, hypercubes, and encoding

techniques, in [303], 75-85.

E. Pictorial Pattern Recognition

E.I. General References

336. J. Kulikowski, Algebraic Methods in Pattern Recognition, Springer,
Berlin, 1971.

338. V. A. Kovalevsky, Image Pattern Recognition, Springer, Berlin, 1980.

344. K. S. Fu, Recent developments in pattern recognition, T-COMP 29, 1980,
845-854.

345. S. N. Srihari, On choosing measurements for invariant pattern
recognition, IS 21, 1980, 1-11.

E.3. Industrial Automation

399. H. Tropf, Analysis-by-synthesis search for semantic segmentation
applied to workpiece recognition, in [5], 241-244.

401. W. H. Tsai and K. S. Fu, A syntactic-statistical approach to
recognition of industrial objects, in [5j, 251-259.

E.5. Remoting Sensing, Reconnaissance, Navigation, Cartography

440. L. G. Minor, Ed., Proceedings of the Open Sessions of the Workshop on
Imaging Trackers and Autonomous Acquisition Applications for Missile
Guidance (Huntsville, AL, November 19-20, 1979).

442. T. F. Wiener and J. J. Pearson, Eds., Image Processing for Missile
Guidance (San Diego, CA, July 29-August 1, 1980), P-SPIE 238,
1980.
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443. D. F. Barbe, P. Van Atts, W. D. Baker, and R. Breckenridge, Eds.,
Smart Sensors II (San Diego, CA, July 31-August 1, 1980), P-SPIE 252,
1980.

445. M. Nagao and T° Matbuyama, A Structural Analysis of Complex Aerial
Photographs, Plenum, New York, 1980.

462. D. Guentri and L. Norton-Wayne, Automatic guidance of vehicle using
visual data, in [5], 146-149.

' 466. D. Brown and W. Frei, Target segmentation in infrared images, in (5],
957-960.

E.6. Miscellaneous Applications

473. M. M. Rahman, E. A. Quincy, R. G. Jacquot, and M. J. Magee, Pattern
recognition techniques in cloud research, Part I: Feature extraction
and selection; Part II: Application, in [5], 464-469, 470-474.

476. K. Rao and K. Balck, Type classification of fingerprints: a syntactic
approach, T-PAMI 2, 1980, 223-231.

480. B. Borovsky and G. Gotchsv, Computer analysis and recognition of
two-dimensional linear geometrical pictures, Computers & Graphics 5,
1980, 83-86.

482. M. Herman, Computer interpretation of human stick figures, in [2],
174-177.

486. R. Mohr and G. Masini, Knowledge directed recognition: a syntactical
approach, in [5], 337-339.

F. Feature Detection, Matching, Time-Varying Imagery

F.o. Feature Detection

492. M. James, Feature detection using the general linear model, PR 11,
1979, 137-140.

509. S. Inokuchi and R. Nevatia, Boundary detection in range pictures,
in [5], 1301-1303o

F.2. Image Matching

512. R. M. Haralick, Scene matching methods, in [6], 221-243.

513. J. R. Ullmann, The pattern matching problem, in [7], 50-66.

514. B. K. P. Horn and B. L. Bachman, Registering real images using
synthetic images, in [640], 129-159.
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517. D. G. Lowe, Solving for the parameters of object models from image
descriptions, in [1], 121-127.

525. H. Freeman and I. Chakravarty, The use of characteristic views in the
* .recognition of three-dimensional objects, in [12], 277-288.

526. R. Y. Wong, Intensity signal processing of images for optical to radar
scene matching, T-ASSP 28, 1980, 260-263.

530. S. M. Rubin, Natural scene recognition using locus search, CGIP 12,
1980, 298-333.

531. S. Ranade and A. Rosenfeld, Point pattern matching by relaxation, PR
12, 1980, 268-275.

532. R. C. Bolles, Locating partially visible objects:. the local feature
focus method, in [21, 41-43.

535. D. C. Suraqui, Study of a model for description classification and
identification of bidimensional contour edges, in [5], 41-44.

"F.3. String and Graph Matching

559. L. G. Shapiro and R. M. Haralick, Algorithms for inexact matching, in
[51, 202-207.

560. H. Niemann, Hierarchical graphs in pattern analysis, in [5], 213-216.

F.4. Time-Varying Imagery

582. J. A. Webb, Static analysis of moving jointed objects, in [2], 35-37.

G. Segmentation and Scene Analysis

G.1. Segmentation

602. P. C. Chen and T. Pavlidis, Image segmentation as an estimation
problem, CGIP 12, 1980, 153-172.

"G.3. Scene Analysis

640. P. d. Winston, Ed., Understanding Vision, in Artificial Intelligence:
an MIT Perspective, MIT Press, Cambridge, MA, 1-208.

642. R. A. Brooks and T. 0. Binford, Representing and reasoning about
partially specified scenes, in (11, 95-103.

646. C. C. Parma, A. R. Hanson, and E. M. Riseman, Experiments in
schema-driven interpretation of a natural scene, in [3], 237-245.
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641. W. Kestner, Considerations about knowledge-based image interpretation,
in [5], 330-332.

648. H. Ogawa, S. Kurioka, T. Kitahashi, and K. Tanaka, An application of
knowledge base for image analysis, in [5], 340-342.

649. T. D. Garvey and Me A. Fischler, The integration of multi-sensor data
for threat assessment, in [5], 343-347.

650. T. A. Binford, R. A. Brooks, and D. G. Lowe, Image understanding via
geometric models, in [5], 364-369.

653. J. M. Tenenbaum, M. A. Fischler, and H. Go Barrow, Scene modeling: a
structural basis for image description, CGIP 12, 1980, 407-425.

G.4. Three-Dimensional Analysis

654. T. Kanade, A theory of origami world, AI 13, 1980, 279-311.

655. R. M. Haralick, Using perspective transformations in scene analysis,
CGIP 13, 1980, 191-221.

657. K. A. Stevens, Representing and analyzing surface orientation, in
[640], 101-125.

660. B. K. P. Horn, Derivation of invariant scene characteristics from
images, P-NCC, 371-376.

662. J. R. Kender and T. Kanade, Mapping image properties into shape
constraints: skewed symmetry, affine-transformable patterns, and the
shape-from-texture paradigm, in (21, 4-6.

663. H. G. Barrow and J. M. Tenenbaum, Interpreting line drawings as

three-dimensional surfaces, in [2], 11-14.

664. E. C. Freuder, Information needed to label a scene, in [2], 18-20.

665. T. Kanade and J. R. K nder, Mapping image properties into shape
constraints: skewed symmetry and affine-transformable patterns, in
[3], 130-135.

667. D. L. Milgram and C. M. Bjorklund, Range image processing: planar
surface extraction, in [5], 912-919.

669. K. Ikeuchi, Shape from regular patterns (an example of constraint
propagation in vision), in [5], 1032-1039.

670. S. Ishikawa, Guessing shape of a polyhedron from an imperfect line
drawing, in [5], 1044-1048.
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671, R. Bajcsy, Three-dimensional scene analysis, in [5], 1064-1074.

L672. M. Idesawa and T. Yatagai, 3-D shape input and processing by Moir4
technique, in [51, 1085-1090.

H. Pattern and Shape

H.I. Texture: Models, Synthesis

S675. A. Getis and B. Boots, Models of Spatial Processes--An Approach to the
Study of Point, Line, and Area Patterns, Cambridge University Press,
Cambridge, England, 1978.

H.2. Texture: Analysis Perception

706. L. Alexander and H. Kritikos, An investigation of the relation between
radar images and visible texture, in [5], 795-799.

H.3. Representation

723. H. Samet, Region representation: quadtrees from boundary codes,
CACM 23, 1980, 163-170.

724. C. R. Dyer, A. Rosenfeld, and H. Samet, Region representation:
boundary codes from quadtrees, CACM 23, 1960, 171-179.

725. H. Samet, Region representation: quadtrees from binary arrays, CGIP 13,
1980, 88-93.

726. C. L; Jackins and S. L. Tanimoto, Oct-trees and their use in
representing three-dimensional objects, CGIP 14, 1980, 249-270.

732. J. R. Kender, The Gaussian sphere: a unifying representation of surface
orientation, in [1], 157-160.

735. Ls G. Shapiro, P. G. Mulgaonkar, J. D. Moriarty, and Ro M. Haralick,
Sticks, plates, and blobs: a three-dimensional object representation
for scene analysis, in [21, 28-30.

739. L. G. Shapiro, P. G. Mulgaonkar, J. D. Moriarty, and R. M. Haralick,

A generalized blob model for three-dimensional object representation,
in [31, 109-116.

740. S. L. Tanimoto and C. L. Jackins, Geometric modelling with oct-trees,
in [3], 117-123.

741. B. W. York, A. R. Hanson, and E. M. Riseman, A surface representation
for computer vision, in [3], 124-129.
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H.4, Distance, etc*

752. M. A. vischler end P. Barrett, An iconic transform for sketch
completion and shape abstraction, CGIP 12, 1980, 334-360.

" 766. Fs Meyer, Mathematical morphology used for quantitative cytology, in
B. Rybak, Ed., Advanced Tachnob..o~logy, Sijthoff & Noordhoff, Groni.ngen,

*] 1979, 65-95.

66 767. J. Serra, Principles, criteria and algorithms in mathematical
morphology, in [6), 73-105.

768. C. Lantuejoul, Skeletontzation in quantitative metallography, in [6],
107-135.

H.5. Layout, Packin•. Intersection

783. K. Weller, Polygon comparison using a graph representation, in [23],
10-18.

* H.6. Shape: Parts, Convwxtv

806. E. Artzy, G. Frieder, and G. T. Herman, The theory, design,
implementation and evaluation of a three-dimensional surface detection
algorithm, in [23], 2-9.

809. K. Sakaue and M. Takagi, Separation of overlapping particles by
iterative method, in [5], 522-524.

817. B. G. Batchelor, Hierarchical shape description based upon convex hulls
of concavities, J. CYBER 10, 1980, 205-210.

818. B. G. Batchelor, Shape descriptions for labeling concavity trees,

J. CYBER 10, 1980, 233-237.

H.7. Shape: Properties

824. T. P. Wallace and P. A. Wintz, An efficient three-dimensional aircraft
{ recognition elgorithm using normalized Fourier descriptors, CGIP 13,

1980, 99-126.

826. J. T. Tou, An approach to understanding geometrical configurations by
. - computer, Int'l. J. Computer Information Sciences 9, 1980, 1-13.

827. E. T. Lee, Applications of fuzzy set theory to image sciences,
J. CYBER 10, 1980, 127-136.
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828. E. Bribiesca and A. Guzman, How to describe pure form and how to
measure differences in shapes using shape numbers, PR 12, 1980,
101-112.

829. L. 0. Shapiro, A structural model of shape, T-PAMI 2, 1980, 111-126.

"830. F. A. Sadjadi and E. L. Hall, Three-dimensional moment invariants,
T-PAMI 2, 1980, 127-136.

832. H. Rix and J. P. Malenge, Detecting small variations in shape, T-SMC
10, 1980,,90-96.

" 836. M. Brady, W. E. L. Grimson, and D. J. Langridge, Shape encoding and
subjective contours, in [2], 15-17.

838. M. Leroi and M. Bourton, Structural encoding of linear outline in scene
analysis, in [5], 358-360.

839. R. Lopez de Mantaras and J. Aguilar Martin, Learning, assisted
learning, and self-learning procedures in shape classification, in (5.,
455-458.

840. I. K. Sethi and G. P. R. Sarvarayudu, Boundary approximation using
Walsh series expansion for numeral recognition, in [51, 879-881.

842. G. Radack and N. Badler, A new boundary encoding with applications to
jigsaw puzzles, in [5], 1029-1031.

843. 1. Dinstein and T. Silberberg, Shape discrimination with Walsh
descriptors, in [5], 1055-1061.

844. S. V. Fogel and R. J. P. de Figuereido, A method for construction of
complete invariant systems of features for scene analysis, in [5],
1223-1227.

847. T. Pavlidis, Algorithms for shape analysis of contours and waveforms,
T-PAMI 2, 1980, 301-312.

848. G. T. Toussaint, Pattern recognition and geometrical complexity, in
[5], 1324-.1347.

I. Formal Models

1.1. Grammars

849. K. S> Fii, Syntactic image modeling using stochastic tree grammars, CGI?
12, 198.ý, 136-152.
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850. K. C. You and K. S. Fu, Distorted shape recognition using attributed
g-ammars and error-correcting techniques, CGIP 13, 1980, 1-16.

859. A. J. Filipski, A least mean-squared error approach to syntactic
classification, T-PAMI 2, 1980, 252-255.

860. W. H. Tsai and K. S. Fu, A pattern deformational model and Bayes
error-correcting recognition system, T-SMC 9, 1979, 745-756.

861. W. H. Tsai and K. S. Fu, Error-correcting isomorphisms of attributed
relational graphs for pattern analysis, T-SMC 9, 1979, 757-768,

862. T. Pavlidis, Structural descriptions and graph grammars, in [303],

86-103.

863. K. S. Fu, Picture syntax, in [303], 104-127.

864. K. S. Fu, Syntactic models in pattern recognition and applications, in
(6], 303-314.

866. A. C. Sanderson and J. Segen, A pattern-directed approach to signal
analysis, in (5], 613-617.

868. P. S. P. Wang, A new syntactic representation of two-dimensional
patterns, in [51, 985-987.

875. G. Rozenberg and A. Salomaa, The Mathematical Theory of L Systems,
Academic Press, New York, 1980.
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APPENDIX E: 1979

A. General References

A.I. Meetins and Collec1ions

1. A. R. Hanson and E. M. Riseman, Eds., Computer Vision Systems
(Proceedings of a workshop , Amherst, MA, June 1-3, 1977), Academic
Press, NY, 1978.

2. C. H. Chen, Ed., Pattern Recognition and Signal Processing (Proceedings
of a NATO Advanced Study Institute, Paris, France, June 25-July 4,
1978), Sijthoff and Noordhoff, The Netherlands, 1978.

3. Proceedings, AISB/GI Conference on Artificial Intelligence (Hamburg,
German Federal Republic, July 18-20, 1978).

4. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop (Palo
Alto, CA, April 24-25, 1979).

5. Proceedings, PRIP 79 (IEEE Computer Society Conference on Pattern
Recognition and Image Processing, Chicago, IL, August 6-8, 1979), IEEE
Publ. 79CH1428-2C.

6. IJCAI-79 (Proceedings of the Sixth International Joint Conference on
Artifical Intelligence, Tokyo, Japan, August 20-23, 1979).

7. A. G. Teacher, Ed., Applications of Digital Image Processing III (San
Diego, CA, August 27-29, 1979), P-SPIE 207, 1979.

8. C. Clark, Ed., Image Understanding Systems II (San Diego, CA, August
20-30, 1979), P-SPIE 205, 1979.

9. J. P. Foith, Ed., Angewandte Szenenanalyse (DAGM Symposium, Karlsruhe,
German Federal Republic, October 10-12, 1979), Springer, NY, 1979.

10. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop (Los
Angeles. CA, November 7-8, 1979).

11. Y. T. Chien and T. Pavlidis, Eds., Special Issue on Sele-ted Papers
from the 1978 Princeton Workshop on Pattern Recognition and Artificial
Intelligence, T-PAMI 1, April 1979, 125-235.

12. K. S. Fu, Ed., Special Issue on Pattern Recognition and Image
Processing, P-IEEE 67, May 1979, 707-859.
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A.2. Texts and Surveys

13. K. R. Castleman, Digital Image Processing, Prentice-Hall, Englewood
Cliffs, NJ, 1979.

14. E. L. Hall, Computer Image Processing and Recognition, Academic Press,
W1, 1979.

, 15. H. C. Andrews, Digital image processing, IEEE Spectrum 16(4), 1979,
38-49.

16. A. Rosenfeld, Picture processing, in J. Belzer, A. G. Holzman, and
A. Kent, Eds., Encyclopedia of Computer Science and Technology, Vol.
12, Dekker, NY, 1979, 90-110.

17. A. Rosenfeld, Image processing and recognition, in M. C. Yovits, Ed.,
Advances in Computers, Vol. 18, Academic Press, NY, 1979, 1-57.

18. A. Rosenfeld, Picture processing: 1978, CGIP 9, 354-393.

D. Hardware and Software

D.2. Software, Data Structures

213. G. Nagy and S. G. Wagle, Approximation of polygonal maps by cellular
maps, CACM 22, 1979, 518-525.

E. Pictorial Pattern Recognition

"" E.I. General References

244. G. Shafer, A Mathematical Theory of Evidence, Princeton Univ. Press,
NJ, 1976.

E.3. Industrial Autokition

272. Y. Nakagawa and A. Rosenfeld, A note on polygonal and elliptical
approximation of mechanical parts, PR 11, 1979, 133-142.

E.4. Medicine

312. Seventh Engineering Foundation Conference on Automated Cytology
(Pacific Grove, CA, November 25-30, 1979).

E.5. Remote Sensing, Reconnaissance, Navigation, Cartography

315. G. I. Agin, Knowledge-based detection and classification of vehicles
and other objects in aerial road images, in [4], 66-71.
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316. O Firschein, D. Gennery, D. Milgram, and J. J. Pearson, Progress in
navigation using passively sensed images, In [4], 139-144.

317. R. K. Aggarwal,, D. P. Panda, M. E. Bazakos, and T. Wittenburg, Context
dependent automatic image recognition system, in [4], 145-150.

322. M. Nagao, T. Matsuyama, and H. Mori, Structural analysis of complex
aerial photographs, in [6], 610-616.

324. M. A. Fischler, J. M. Tenenbaum, and H. C. Wolf, Detection of roads and
linear structures in aerial imagery by computer, in [10], 87-100.

325. O. Firschein, M. J. Hannah, D. L. Milgram, C. M. Bjorklund, R. Loe,
A. DeCarli, and J. J. Pearson, Passive navigation: Recent activities,
in [10], supplement.

327. M. Nagao, T. Matsuyama, and Y. Ikeda, Region extraction and shape
analysis in aerial photographs, CGIP 10, 1979, 195-223.

330. Workshop on Applications of Image Understanding and Spatial Processing
to Radar Signals for Automatic Ship Classification (New Orleans, LA,
February 21-22, 1979).

331. C. W. Handy and D. Jarvis, Eds., Airborne Reconnaissance IV
(Washington, DC, April 17-18, 1979), P-SPIE 175, 1979.

332. D. F. Barbe, Ed., Smart Sensors (Washington, DC, April 17-18, 1979),
P-SPIE 178, 1979.

337. Workshop on Imaging Trackers and Autonomous Acquisition Applications
"for Missile Guidance (Huntsville, AL, November 19-20, 1979).

E.6. Miscellaneous

338. L. D. Harmon, S. C. Kuo, P. F. Ramig, and U. Raudkivi, Identification
of human face profiles by computer, PR 10, 1978, 301-312.

A 342. A. M. Lesk, Detection of three-dimensional patterns of atoms in
chemical structures, CACM 22, 1979, 219-224.

344. Fifth International Congress for Stereology (Salzburg, Austria,
September 3-8, 1979).

F. Local Feature Detection, Matching, Time-Varying Imagery

F.1. Edge Detection, Peaks

358. P. V. Sankar and A. Rosenfeld, Hierarchical representation of
waveforms, T-PAMI 1, 1979, 73-80.
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F.2. Linear Featurest Contours

361. B. Neumann, Best-first interpretation of imperfect object contours,
in [31, 222-228.

362. R. A. Brooks, Goal-directed edge linking and ribbon finding, in [4],
:.2 72-78.

367. M. Yachida, M. Ikeda, and S. Tsuji, A knowledge directed line finder
for analysis of complex scenes, in [6], 984-991.

F.3. Matching, Stereo

375. K. Price and R. Reddy, Matching segments of Images, T-PAMI 1, 1979,
110-116.

"376. R. Y. Wong and E. L. Hall, Performance comparison of scene matching
techniques, T-PAMI 1, 1979, 325-330.

378. R. M. Hord, Digital image shape detection, NCC, 243-254.

380. D. J. Burr, A technique for comparing curves, in [5], 271-277.

395. R. M. Haralick, Scene analysis, arrangements, and homomorphisms, in

[1], 199-212.

1 G. Segmentation and Scene Analysis

G.1. Segmentation

I. 422. S. Hsu and J. L. Mundy, Regionalization of image data using surface
approximation, in [5], 314-317.

426. P. Nagin, R. Kohler, A. Hanson, and E. Riseman, Segmentation,
evaluation, and natural scenes, in [5], 515-522.

428. M. Shneier, Using pyramids to define local thresholds for blob
detection, in [10], 31-35,

430. G. E. Lowitz, Stability and dimensionality of Karhunen-Loeve
multispectral image expansions, PR 10, 1978, 359-363.

431. Y. Nakagawa and A. Rosenfeld, Some experiments in variable
thresholding, PR 11, 1979, 191-204.

437. P. M. Shankar and H. M. Gupta, Image detection in the presence of
speckle, P-IEEE 67, 1979, 326-328.

438. A. Rosenfeld apd L. S. Davis, Image segmentation and image models,
P-IEEE 67, 1979, 764-772.
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441. P. Lemkin, The boundary trace transform: An edge and region

enhancentent transform, CGIP 9, 1979, 150-165.

G.2. Three-Dimensional Analysis

447. H. G. Barrow and J. M. Tenenbaum, Recovering intrinsic scene
characteristics from images, in [1], 3-26.

448. D. A. Huffman, Surface curvature and applications of the dual
representation, in [1), 213-222.

453. H. Freeman and M. Potmesil, Curved surface representation utlizing data
extracted from multiple photographic images, in [503], Section H.

455. M. L. Rhodes, An algorithmic approach to controlling search in
three-dimensional image data, in [191, 134-142.

457. Mo J. Brooks, Surface-normals from closed paths, in [61, 98-101.

459. T. Kanade, A theory of the origami world, in [61, 454-456.

462. K. Sugihara, Automatic construction of junction dictionaries and their
exploitation for the analysis of range data, in [6], 859-864.

463. R. J. Woodham, Relating properties of surface curvature to image
intensity, in [6], 971-977.

464. H. G. Barrow and J. M. Tenenbaum, Reconstructing smooth surfaces from
partial, noisy information, in [10], 76-86.

465. M. Oshima and Y. Shirai, A scene description method using
three-dimensional information, PR 11, 1979, 9-17.

466. D. Nitzan and G. J. Agin, Fast methods for finding object outlines,
CGIP 9, 1979, 22-39.

"467. I. Chakravarty, A generalized line and junction labeling scheme with
applications to scene analysis, T-PAMI 1, 1979, 202-205.

468. R. 0. Duda, D. Nitzan, and P. Barrett, Use of range and reflectance
data to find planar surface regions, T-PAMI 1, 1979, 259-271.

469. R. Jain and J. K. Aggarwal, Computer analysis of scenes with curved
±J1 objects, P-IEEE 67, 1979, 805-812.

, 470. K. Sugihara, Range-data analysis guided by a junction dictionary,

Al 12, 1979, 41-69.

471. R. Shapira and H. Freeman, The cyclic order property of vertices as an
aid in scene analysis, CACM 22, 1979, 368-375.
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G.3. Relaxation Processes

475. A. Rosenfeld, A. Danker, and C. R• Dyer, Blob extraction by relaxation,
in [4], 61-65.

"1 482. D. R. Smith, Search strategies for the ARGOS image understanding system
in [10], 42-46.

483. R. M. Haralick and L. G. Shapiro, The consistent labeling problem:
Part 1, T-PAMI 1, 1979, 173-184.

484. F. R. Do Velasco and A. Rosenfeld, The application of relaxation to

waveforms with ambiguous segmentation, T-SMC 9, 1979, 420-428.

O.4. Scene Analysis: Issues

490. Workshop on Control Structures and Knowledge Representation for Image
"and Speech Understanding (College Park, MD, April 3-4, 1979).

491. B. L. Bullock, The necessity for a theory of specialized vision, in
[1), 27-35.

494. R. Nevatia, Characterization and requirements of computer vision

systems, in [1], 81-87.

495. R. Reddy, Pragmatic aspects of machine vision, in [11, 89-98o

496. S. L. Tanimoto, Regular hierarchical image and processing structures in
machine vision, in [1], 165-174.

497. D. H. Ballard, C. Mo Brown, and J. A. Feldman, An approach to
knowledge-directed image analysis, in [1), 271-281.

500. B. K. P. Horn, Vision, in [3], 147-163.

501. A. Sloman, D. Owen, G. Hinton, F. Birch, and F. O'Gorman,
Representation and control in vision, in [3], 309-3144

G.5. Scene Analysis: Representation

"503. Workshop on the Representation of Three-Dimensional Objects
(Philadelphia, PA, May 1-2, 1979).

505. D. Marr, Representing visual !nformation--A computational approach,
*. in [1], 61-80.

506. G, J. Agin, Hierarchical representation of three-dimensional objects
using semantic models, in [503], Section A.
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508. J. F. Blinn, Geometric representations in computer graphics Part I,
in (503], Section D.

509, J. W. Boyse, Data structure for a solid modeller, in [503], Section E.

510. C. M. Brown, Some issues and answers in geometric modelling, in (503],
Section F.

511. G. T. Herman, Representation of 3-D surfaces by a large number of
simple surface elements, In (503], Section I.

512. L. I. Lieberman, D. 0. Grossman, M. A. Lavin, T. Lozano-Perez, and
M. A. Wesley, Three-dimensional modeling for automated mechanical
assembly, in [503], Section J.

513. M. E. Newell, Geometric representations in computer graphics Part II,
in [503], Section K.

514. H. K. Nishihara, Intensity, visible surface, and volumetric
representations, in [503], Section L.

515. R. N. Shepard, Connections between the representations of shapes and of
their spatial transformations, in (503], Section N.

520. P. H. Winston et al., MIT's representation techniques, in [10],

128-135.

521. T. 0. Binford, Spatial representation, in [101, 140-144.

522. R. Nevatia and K. E. Price, Symbolic representation: USC IU system,
in [10], 145-148.

523. D. H. Foster and R. J. Mason, Transformation and relational-structure
schemes for visual pattern recognition, BC 32, 1979, 85-93.

G.6. Scene Analysis: Systems

524. R. Bajcsy and A. K. Joshi, A partially ordered world model and natural
outdoor scenes, in (1], 263-270.

525. A. R. Hanson and E. M. Riseman, VISIONS: a computer system for
interpreting scenes, in [1], 303-333.

526. M. D. Levine, A knowledge-based computer vision system, in [1),
335-352. 0
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527. C. S. Clark, A. L. Luk, and C. A. McNary, Feature-based scene analysis
and model matching, in [21, 251-276.

528. F. Birch et al., A (self-adapting) network for recognition of visual
K structures, in (3], 28-32.

529. T. O. £inford and R. A. Brooks, Geometric reasoning in ACRONYM, in [4],
-•- 48-54.

* 530. R. A. Brooks, R. Greiner, and T. O. Binford, Progress report on a
model-based vision system, in (503], Section C.

531. R. T. Chien and J. M. Selander, On the use of graph models for
representation and object recognition, in [503], Section G.

532. M. D. Levine and S. I. Shaheen, A modular computer vision system for
picture segmentation and interpretation, in [51, 523-539.

533. R. A. Brooks, R. Greiner, and T. O. Binford, The ACRONYM model-based
4•, vision system, in [6], 105-113.

534. G. Giralt, R. Sobek, and R. Chatila, A multi-level planning and
navigation system for a mobile robot; a first approach to HILARE,
in [6], 335-337.

537. Y.-I. Ohta, T. Kanade, and T. Sakai, A production system for region
analysis, in [6], 684-686.

539. T. Vamos, M. Bathor, and L. Mere A knowledge-based interactive
robot-vision system, in [6], 920-922.

H. Pattern and Shape

H.1. Texture Analysis

542. A. Apostolico, E, R. Cainiello, E. Fischetti, and S. Vitulano, An
application of C-calculus to texture analysis: C-transforms, PR 10,
1978, 389-396.

543. E. R. Caianiello, A. Gisolfi, and S. Vitulano, A technique for texture
analysis using C-calculus, SP 1, 1979, 159-173.

547. L. S. Davis, S. A. Johns, and 1. K. Aggarwal, Texture analysis using
generalized cooccurrence matrices, T-PAMI 1, 1979, 251-259.

H.2. Image Modelling and Texture Synthesis

569. W. Dungan, Jr., A terrain and cloud computer image generation model, in

[19], 143-150.
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570. C. I. Yessios, Computer drafting of stones, wood, plant, and ground

materials, in [19], 190-198.

572. Workshop on Image Modelling (Chicago, IL, August 6-7, 1979).

H.3. Topology and Spatial Pattern

573. F. Veillon, One pass computation of morphological and geometrical
properties of objects in digital pictures, SP 1, 1979, 175-189.

577. D. L. Milgram, Constructing trees for region description, CGIP 11,
1979, 88-99.

578. S. Kawai, A boundary curve criterion, CGIP 11, 1979, 281-289.

580. D. S. Hirschberg, A. K. Chandra, and D. V. Sarwate, Computing
connected components on parallel computers, CACM 22, 1979, 461-464.

H.4. Shape: Segmentation, Description, Matching

596. F. L. Bookstein, The Measurement of Biological Shape and Shape Change,
Springer, NY, 1978.

597. I. Rock, Form and orientation, in [503], Section M.

598. R. Osserman, Bennesen-style isoperimetric inequalities, Amer. Math.
Monthly 86, 1979, 1-29.

599. L. G; Shapiro and R. M. Haralick, Decomposition of two-dimensional
shapes by graph-theoretic clustering, T-PAMI 1, 1979, 10-206

600. L. S. Davis, Shape matching using relaxation techniques, T-PAMI 1,
1979, 60-72.

601. T. Pavlidis, The use of a syntactic shape analyzer for contour
mAtching, in [601], 307-310.

602. S. Maitre, Moment invariants, P-IEEE 67, 1979, 697-699.

603. T. Pavlidis, Hierarchies in structural pattern recognition,
P-IEEE 67, 1979, 737-744.

604. A. Bykat, On polygon similarity, IPL 9, 1979, 23-25.

605. T. P. Wallace, 0. R. Mitchell, and K. Fukunagaý Three-dimensional shape
analysis using local shape descriptors, in [5], 292-299.
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606. F. A. Sadjadi and E. L. Hall, Object recognition by three dimensional
• -moment invariants, in [5], 327-336.

*607. L. G. Shapiro, Structural shape description and matching, in (5],
413-420.

608. E. Bribiesca and A. Guzman, How to describe pure form and how to
measure differences in shapes using shape numbers, in [51, 427-436.

609. H. Freeman, Use of incremental curvature for describing and analyzing
* two-dimensional shape, in [5], 437-444.

610. C. M. Bjorklund and T. Pavlidis, Global shape decomposition using the
k-syntactic similarity approach, in [5], 445-452.

i.611. T. Pavlidis and D. J. Sakrison, Applications of a simple statistical
model for curves, in (5], 599-603.

H.5. Shape: Convexity, Intersections

612. I. M. Yaglom and V. G. Boltyanskii, Convex Figures, Holt, Rinehart &
Winston, NY, 1961.

616. P. J. Green, Constructing the convex hull of a set points in the plane,
Computer J. 22, 1979, 262-266.

622. D. T. Lee and F. P. Preparata, An optimal algorithm for finding the
kernel of a polygon, JACM 26, 1979, 415-421.

623. B. Chazelle and D. Dobkin, Decomposing a polygon into its convex parts,
STOC, 38-48.

H.6. Shape: Skeletons, Symmetry, etc.

632. J. Dydak and J. Segal, Shape Theory, Springer, NY, 1978.

633. H. Wechsler, A structural approach to shape analysis using mirroring
axes, CGIP 9, 1979, 246-266.

638. J. O'Rourke and N. Badler, Decomposition of three-dimensional objects
into spheres, T-PAMI 1, 1979, 295-305.

644. B. Shapiro, J. Pisa, and J. Sklansky, Skeletons from sequential
boundary data, in [5], 265-270.

645. N. I. Badler and C. Dane, The medial axis of a coarse binary image
using boundary smoothing, in [5], 286-291.
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646. B. I. Soroka, Generalized cylinders from parallel slices, in [5],
421-426.

I. Formal Models

. I.i. Syntactic Pattern Recognition

" i 650. K. S. Fu, Syntactic pattern recognition and its applications to signal
processing, in [2], 1-21.

651. S. Y. Lu, Error-correcting matching and parsing for syntactic pattern
recognition, in [2], 23-39.

652. L. G. Shapiro, Inexact matching of line drawings in a syntactic pattern
recognition system, PR 10, 1978, 313-321.

653. N. S. Chang and K. S. Fu, Parallel parsing of tree languages for
syntactic pattern recognition, PR 11, 1979, 213-222.

654. V. V. Mottl and I. B. Muchnik, Linguistic analysis of experimental
S I curves, P-IEEE 67, 11)79, 714-736.

65). K. C. You and K. S. Fu, A syntactic approach to shape recognition using
attributed grammars, T-SMC 9, 1979, 334-345.

. 658. T. Pavlidis and F. Ali, A hierarchical syntactic shape analyzer,
T-PAMI 1, 1979, 2-9.

659. G. Y. Tang and T. S. Huang, A syntactic-semantic approach to image
* understanding and creation, T-PAMI 1, 1979, 135-J44.

661. S. Peleg, Maximal derivations for probabilistic strings in stochastic
languages, I&C 42, 1979, 290-304.

- 664. A. Rosenfeld, Picture Languages: Formal Models for Picture
Recognition, Academic Press, NY, 1979.

1.2. Multidimensional Grammars and Automata

666. L. S. Levy and K. Yueh, On labelled graph grammars, Computing 20, 1978,
109-125.

668. M. Yannakakis and T. Pavlidis, Topological characterization of
families of graphs generated by certain types of graph grammars,

=I l&C 42, 1979, 72-86.

671. V. Claus, H. Ehrig, and G. Rozenberg, Eds., Craph-Grammars and their
Application to Computer Science and Biology, Springer, NY, 1979.
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"646. B. I. Suroka, Generalized cylinders from parallel slices, in [5],

421-426.

I. Formal Models

I.1. Syntactic Pattern Recognition

* 650. K. S. Fu, Syntactic pattern recognition and ito applications to signal
processing, in [2], 1-21.

651. S. Y. Lu, Error-correcting matching and parsing for syntactic pattern
recognition, in [2], 23-39.

652. L. G. Shapiro, Inexact matching of line drawings In a syntactic pattern
recognition system, PR 10, 1978, 313-321.

653. N. S. Chang and K. S. Fu, Parallel parsing of tree languages for
syntactic pattern recognition, PR 11, 1979, 213-222.

654. V. V. Mottl and I. B. Muchnik, Linguistic analysis of experimental
curves, P-IEEE 67, 1979, 714-736.

657. K. C. You and K. S. Fu, A syntactic approach to shape recognition using
attributed grammars, T-SMC 9, 1979? 334-345.

658. T. Pavlidis and F. Ali, A hierarchical syntactic shape analyzer,
T-PAMI 1, 1979, 2-9.

659. G. Y. Tang and T. S. Huang, A syntactic-semantic approach to image
understanding and creation, T-PAMI 1, 1979, 135-144.

S661. S. Peleg, Maximal derivations for probabilistic strings in stochastic
languages, I&C 42, 1979, 290-304.

664. A. Rosenfeld, Picture Languages: Formal Models for Ficture
Recognition, Academic Press, NY, 1979.

1.2. Multidimensional Grammars and Automata

666. L. S. Levy and K. Yueh, On labelled graph grammars, Computing 20, 1978,
109-125.

668. M. Yannakakis and T. Pavlidis, Topological characterization of
families of graphs generated by certain types of graph grammars,
I&C 42, 1979, 72-86.

671. V. Claus, H. Ehrig, and G. Rozenberg, Eds., Graph-Grammars and their
Application to Computer Science and Biology, Springer, NY, 1979.
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699. K. Preston, Jr., Me J. B. Duff, S. Levialdi, P. E. Norgren, and
J. I* Torlwaki, Basics of cellular logic with some applications in
medical imatge processing, P-IEEE 67, 1979, 826-856.

700. k. Vollmer, Algorithmen in Zellularautomaten, Teubneir, Leipzig,
Germany, 1979.
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APPENDIX F: 1978

A. General References

A.1. Meetings

1. K. S. Fu and A. B. Whinston, Eds., Pattern Recognition Theory and
Application (Proceedings of a NATO Advanced Study Institute, Bandol,
France, Sept. 1975), Noordhoff, Leyden, 1977.

2. J. C. Simon and A. Rosenfeld, Eds., Digital Image Processing and
Analysis (Proceedings of a NATO Advanced Study Institute, Bonas,
France, June 1976), Noordhoff, Leyden, 1977.

3. R. D. Leighty, Ed., Data Extraction and Classification from Film
(San Diego, CA, Aug. 23-24, 1977), P-SPIE 117, 1977.

4. S. Horvitz and A. G. Tescher, Eds., Applications of Digital Image
Processing (San Diego, CA, Aug. 25-26, 1977), P-SPIE 119, 1977.

"5. Re A. Kirsch and Re N. Nagel, Eds., Eighth Annual Automatic Imagery
7•: Pattern Recognition Symposium Proceedings (Gaithersburg, MD, April 3-4,

1978), Electronic Industries Assoc., Washington, DC, 1978.

"6. Summaries of Presentations, IEEE Computer Society Workshop on Pattern
"Recognition and Artificial Intelligence (Princeton, NJ, April 12-14,
1978).

"7. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop
(Cambridge, MA, May 3-4, 1978), Science Applications, Inc., Arlington,
VA, 1978.

8. Proceedings, IEEE Computer Society Conference on Pattern Recognition
and Image Processing (Chicago, IL, May 31-June 2, 1978), P-SPIE 149,

- .• IEEE, New York, NY, 1978.

9. A. G. Tescher, A. Habibi, and J. R. Parsons, Eds., Applications of
Digital Image Processing (San Diego, CA, Aug. 28-29, 1978),
P-SPIE 149, 1978.

10. E. Triendl, Ed., Bildverarbeitung and Musterekennung (DAGM Symposium,
Oberpfaffenhofen, DFR, Oct. 11-13, 1978), Springer, Berlin, 1978.

11. Proceedings of the Fourth International Joint Conference on Pattern
* Recognition (Kyoto, Japan, Nov. 7-10, 1978).
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. 12. L. S. Baumann, Ed., Proceedings: Image Understanding Workshop
(Pittsburgh, PA, Nov. 14-15, 1978), Science Applications, Inc.,
Arlington, VA, 1978).

13. Engineering Foundation Conference on Algorithms for Image and Scene
Analysis, Monterey, CA, Feb. 20-24, 1978.

14. NATO Advanced Study Institute on Digital Image Processing and Analysis,
Bonas, France, June 19-30, 1978.

15. International Conference on Applications of Hachine-Aided Image
Analysis, Oxford, England, Sept. 4-6, 1978.

16. U.S.-Japan Seminar on Research Towards Real-Time Parallel Image
Analysis and Recogniton, Tokyo, Japan, Oct. 31-Nov. 4, 1978.

A.2. Texts, Collections, Surveys

"17. T. Pavlldis, Structural Pattern Recognition, Springer, Berlin, 1977.

18. W. K. Pratt, Digital Image Processing, Wiley, New York, 1978.

19. B. G. Batchelor, Ed., Pattern Recognition--Ideas in Practice, Plenum,
New York, 1978.

20. H. C. Andrews, Ed., Tutorial and Selected Papers in Digital Image
Processing, IEEE, New York, 1978.

21. H. A. Spang, Ed., Special Section on Image Processing, T-AC 23, Oct.
1978; 800-855.

"22. J. R. Ullmann, A review of optical pattern recognition techniques, in
[191, 17-39.

23. J. A. G. Hale and P. Saraga, Digital image processing, in [19],
177-202.

"24. B. R. Hunt, Digital image processing, in A. V. Oppenheim, Ed.,
Applications of Digital Signal Processing, Prentice-Hall, Englewocd
Cliffs, NJ, 1978, 169-237.

25. A. Klinger, Data structures and pattern recognition, in J. T. Tou, Ed.,
Advances in Information Systems Science, Vol. 7, Plenum, New York,

* 1978.

26. A. Rosenfeld and J. S. Weszka, Picture processing, in [1], 215-247.

27. . A. Rosenfeld, Picture processing: 1977, CGIP 7, 1978, 211-242.
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A.3. Graphics

28. R. L. Phillips, Ed., SIGGRAPH '78 Proceedings (Atlanta, GA, Aug. 23-25,
1978), CG 12(3), Aug. 1978 (plus a special issue containing two
additional papers). [See also J. George, SIGGRAPH '77 Proceedings (San
Jose, CA, July 20-22, 1977), CG 11(2), Summer 1977.]

D. Hardware and Software

D.1. Input, Storage, Nondigital Processing

213. H. Fuchs, J. Duran, and B. Johnson, A system for automatic acquisition
of three-dimensional data, P-NCC, 1977, 49-53.

231. M. J. B. Duff, Geometrical analysis of image parts, in (2], 101-124.

243. M. J. B. Duff, Review of the CLIP image processing system, P-NCC, 1978,
1055-1060.

244. S. Levialdi, M. Duff, K. Preston, Jr., P. Norgren, and J. I. Toriwaki,
Theoretical and practical considerations in the application of
neighborhood logic to image processing, in [11], 139-145.

254. G. R. Allen and P. G. Juetten, SPARC--Symbolic Processing Algorithm
Research Computer, in [12], 182-190.

D.3. Software, Data structures

267. J. A. Feldman, Systems support for advanced image understanding, in
[71,-31-35.

E. Pictorial Pattern Recognition

277. C. Negoita, L. A. Zadeh, and H. J, Zimmermann, Eds., Fuzzy Sets and
Systems, North-Holland, Amsterdam, 1978.

E.2. Automation, Assembly, Inspection, etc.

322. R. Nevatia, Ed., Image Understanding Systems and Industrial
Applications (San Diego, CA, Aug. 30-31, 1978), P-SPIE 155, 1978.

323. International Symposium on Computer Vision and Sensor-Based Robots,
Warren, MI, Sept. 25-26, 1978.

338. K. Nakamura, K. Edamatsu, and Y. Sano, Automated pattern inspection
based on "boundary length comparison method," in [11], 955-957.
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"344. M. L. Baird, SIGHT-I: a computer vision system for automated IC chip
manufacture, T-SMC 8, 1978, 133-139.

345. W. A. Parkin*, A model-based vision system for industrial parts,

T-COMP 27, 1978, 126-143.

E.3. Medicine

350. Sixth Engineering Foundation Conference on Automated Cytology, Schloss
Elmau, FRG, April 23-29, 1978.

356. K. Preston, Jr., Applications of the Golay transform to image analysis

in cytology and cytogenetica, In [2], 401-412.

359. D. RutoviLz, D. K. Green, A. S. J. Farrow, and D. C. Mason,
Computer-assisted measurement in the cytogeneiic laboratory, in [19],
303-329.

E.4. Remote Sensing, Cartography, etc.

391.. T. C. Freitag, E. W. Frasher, and H. Lapp, Eds., Airborne
Reconnaissance--Tactical/Real Time (Reston, VA, April 18-19, 1977),
P-SPIE 101, 1977.

392. T. C. Freitag and J. H. Smith, Eds., Airborne Reconnaissance III
(Washington, DC, March 28-31, 1978), P-SPIE 137, 1978.

398. L. F. Pau, Infrared source classification system, in [2], 343-345.

401. 0. Rb Mitchell, A. P. Reeves, S. G. Carlton, R. M. Ward, and J. M.
Nelson, Segmentation and classification of targets in FUR and video
imagery, in [5], 43-54.

405. 0. R. Mitchell, Target/background segmentation and classifcation in
FLIR imagery, in [7], 115-117.

406. D. L. Milgram, Results in FUR target detection and classification,
"in [7], 118-124.

-H1 418. L. M. Rubin and D. Y. Tseng, Automatic target cuieing, in [11, 774-779.

421. M. A. Fischler, G. J. Agin, H. G. Barrow, R. C. Bolles, L. H. Quam,
J. Me Tenenbaum, and H. C. Wolf, The SRI road expert: an overview, in
[121, 13-19.

422. R. K. Aggarwal and T, M. Wittenburg, Syntactic recognition of tactical
targets, in [12], 48-58.
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on-board navigational update system utilizing pattern recognition,
in (8], 91-95.

458. E. Barrett, Quantitative methods for selecting reference imagery for
correlation guidance applications, Photographic Science and
Engineering 22, 1978, 46-52.
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G. Segmentation and Scene Analysis

538. A. K. Mackworth, How to see a simple world: an exegesis of some
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G.1. Segmentation: Clustering, etc.
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G.5. Scene Analysis: Examples
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H.5. Shape Properties and Descrlptora
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measurement for two-dimensional regions, in [11], 608-612.

718. F. Veillon, One pass computation of morphological and geometrical
properties of objects in digital pictures, in [11], 672-674.
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H.6. Convexity, Decomposition, etc.
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into spheres, in [6], 157-159.

751. R. Kelley, J. Birk, and R. Silva, Identification of object symmetry
from multiple views, in [8], 327-330.

752. B. I. Soroka and R. K. Bajcsy, A program for describing complex
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841-854.

755. K. Sugihara, Picture language for skeletal polyhedra, CGIP 8, 1978,
382-405.

756. C. M. Brown, A. A. G. Requicha, and H. B. Voelcker, Geometric modeling
systems of mechanical design and manufacturing, PACM, 1978, 770-778.
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*I. Formal Models

I.l. Syntactic Pattern Analysis
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Introduction, Addison-Wesley, Reading, MA, 1978.

760. K. S. Fu, Syntactic methods in pattern recognition, in [1], 99-132.
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14. 3. K. Aggarwal, R. 0. Duda, and A. Rosenfeld, Eds., Computer Methods in
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15. Re C. Gonzalez and P. A. Wintz, Digital Image Processing,
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graphics approach to surface representation, CACM 20, 1977, 703-712.

40. R. Shaw, Ed., Image Analysis and Evaluation, Society of Photographic
Scientists and 3ngineers, Washington, DC, 1977. (Proceedings of an
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271. K. S. Fu, Ed., Syntactic Pattern Recognition, Applications,
Springer-Verlag, New York, 1977.
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309. M. Yachida and S. Tsuji, A versatile machine vision aystem for
industrial parts, T-COMP 26, 1977, 882-894.

310. R. Jakubowski and A. Kasprzak, A syntactic description and recognition
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424. G. Y. Gardner, J. Mendelsohn, and M. R. Wohlers, Extraction of an
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in [41, 329-342.

Segmcntation and Scene Analysis

434. J. Prager, P. Nagln, R. Kohler, A. Hanson, and E. Riseman, Segmentation
processes in the VISIONS system, in [2], 642-.643.
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[61, 65-70.
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by moment invariants, T-COMP 26, 1977, 39-46.
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