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The computer specialist Russel A. Kirsch is Director of
the “Sturvil Corporation”, an American non-profit, public
interest research organization. He is a specialist in computer
image processing and pattern recognition. In his article, Kirsch
points out that these future oriented areas will, one day, also be
of prominent importance for art history.

Art critics, historians, and stu-
dio artists can all make use of descrip-
tions of art objects, the descriptions
serving as surrogates of the art works
for purposes of storing, searching, and
analyzing them. Classically, these de-
scriptions were in the form of verbal
statements. Usually, these verbal state-
ments were integded for use by other
scholars. In recent years, it became pos-
sible to use these verbal descriptions as
input data for computers that were in-
tended to serve as aids in the analysis
process. This enabled the extensively de-
veloped tradition of verbal analysis to
be exploited for computer aided stor-
age, search, and analysis of these sur-
rogates.

For the past three decades,
however, it has become increasingly
possible to use computers for mani-
pulating art work descriptions that are
closer to the art than are verbal descrip-
tions. These descriptions assume several
forms that are pictorial in nature. The
research underlying this capability oc-
curs in the computer science fields of
image processing, pattern recognition,
and computer graphics. *

Whereas a verbal description is
one-dimensional, a computer scanned
image of an art work is two-dimen-
sional. It may be stored in computer
form, reproduced for visual inspection,
and may be searched in two ways : by as-
sociating verbal description with the
stored image, and by using automatic
pattern recognition methods for in-
specting the image to elicit the verbal de-

* Computer image processing and pat-
tern recognition as a field of research
goes back to (Kirsch 1). Its current
status is summarized in texts like
(Pratt 2) and (Rosenfeld 3). Com-
puter graphics goes back to (Suther-
land 4). Its current status is repre-
sented by the text (Foley and Van
Dam 5). Journals reporting current
research in image processing and pat-
tern recognition are (IEEE-PAMI 6)
and (Computer Vision, Graphics, and
Image Processing 7) and the annual
(IEEE-CVPR 8). For computer
graphics the appropriate journals are
(IEEE Computer Graphics 9) and the
annual (ACM-Siggraph 10).

scription used in searching. Video disc
and optical digital disc images are com-
mon examples of two-dimensional de-
scriptions commonly used to refer to art
works.

Another pictorial form of de-
scription of art works is the three-di-
mensional model. A description of a
sculpture may be constructed for
storage in a computer. If suitably pre-
pared (from two or more stereo photo-
graphs, for example), this description
may be used to reconstruct any number
of two-dimensional views of the sculp-
ture as seen from different viewpoints.
These different views may be automati-
cally produced by the computer. Then,
the two-dimensional views may be ma-
nipulated in the same way as more or-
thodox two-dimensional views.

For both two - and three - di-
mensional images stored in a computer,
automatic pattern recognition can be
used to save some effort in encoding the
verbal descriptions used to index the
images. The trouble with this approach
is that the pattern recognition techno-
logy has not yet advanced to the stage
where subtle analysis of art works are
possible. The kind of pattern recogni-
tion now possible, ranges from that of
the common image scanners used in
supermarkets for recognizing encoded
symbols on packages, to that of the in-
dustrial inspection devices used on as-
sembly lines to detect departures from
standard images in objects being in-
spected. The beneficiaries of pattern re-
cognition technology are the industrial,
commercial, and military users who
have invested protracted effort in re-
search on automated pattern recogni-
tion for their tasks. If art scholars were
to perform comparable research (strict-
ly in art scholarship), we could expect to
see the benefits of automated pattern re-
cognition accrue to the field of analysis
of art works.

For purposes of analysis of art -

works, it is, fortunately, not necessary
to be restricted to one-dimensional
(verbal) descriptions for automated an-
alysis, nor is it necessary to use the (un-
developed) pattern recognition methods
with two-dimensional and three-dimen-
sional images. Instead, we may use a
kind of one and one half dimensional
form of description of art works, in-
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Fig. 1 Albrecht Durer, Melencolia I, l
1514, Engraving, 240 X 187 mm.

Fig. 3 Computer enhanced detail
of Fig. 1 showing edge direction
information.

Fig. 2 Computer scanned and i
reproduced detail with a scanning |
resolution of 50 micrometers. '
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volving the use of computer graphics.
Such a description is prepared in the
form of a drawing made on a special
tablet connected to a computer. The
drawing may be a sketch or a tracing of
an art work. The drawing is stored in
the computer as a sequence of many
points in the order in which they are
made in the drawing. As each part of
the drawing is completed, it may be de-
scribed to the computer with whatever
verbal description is appropriate. It may
also be associated with a corresponding
two - or even three - dimensional
image. The computer graphic descrip-
tion may then be stored, searched, and
analyzed just as the images may be.
Since it is already manually decomposed
(during the drawing process), the pat-
tern recognition problem is avoided.
Descriptions that may be associated
with parts of the computer graphic
image may be as elaborate as desired by
the art scholar producing the descrip-
tions. The computer graphic description
thus provides the advantages of deep
analysis by the scholar with automatic
processing by the computer, all in the
context of graphic images which are
more descriptive of the art work than
purely verbal descriptions.

Bibliography

1. R. A. Kirsch, L. Cahn, C. Ray,
and G. H. Urban, “Experiments in Pro-
cessing Pictorial Information with a
Digital Computer,” Proc. Eastern Joint
Computer Conf., Dec. 9-13, 1957, Inst.
Radio Eng., Assn. Comp. Mach.

2. W. K. Pratt, Digital Image
Processing, New York : Wiley, 1978
3. A. Rosenfeld, “Survey, Pic-

ture Processing : 1982,” Computer Vi-
sion Graphics, and Image Processing
22:3 (1983) pp. 339-387

4. 1. E. Sutherland,
“SKETCHPAD - a Man-Machine
Graphical Communications System,”
Proc. Joint-Computer Conf., Detroit,
Mich. May, 1963), Assn. Comp. Mach.
pp- 335-352

5. J. D. Foley and A. Van Dam,
Fundamentals of Computer Graphics,
Reading, Mass. ;: Addison Wesley, 1982
6. IEEE Trans. on Pattern An-
alysis and Machine Intelligence

Research in Computer Science
for automatic processing of images is
progressing rapidly, especially in certain
areas like medical image processing
(11). The use of descriptive methods
(largely drawn from modern linguistics)
has developed since 1964 (12-15) with
outstanding developments in iconics
(16) and architecture (17, 18).

7. Computer Vision, Graphics,
and Image Processing
8. Proceedings of Annual Com-

puter Vision and Pattern Recognition
Conference, IEEE Computer Society

9. IEEE Computer Graphics and
Applications, IEEE Computer Society
10. Computer Graphics, Assn. for
Computing Mach. Special Interest
Group on Computer Graphics, quart-
erly

11. G. N. Hounsfield, “Computed
Medical Imaging,” Science 210:4465
(Oct. 1979) pp. 22-28

12. R. A. Kirsch, “Computer
Interpretation of English Text and Pic-
ture Patterns,” IEEE Trans. EC-13
(Aug. 1964) pp. 363-376

13. A. Rosenfeld, Picture Lan-
guages, Formal Models for Picture Re-
cognition, New York: Academic Press,
1979
14.

K. S. Fu, Syntactic Pattern Re-

We may see examples of how
these descriptive methods are used in
Figs. 1-3 which show computer scanned
two-dimensional images of a Diirer en-
graving. Examples of three-dimensional
computer reconstructions of a sculpture
are shown in Figs. 4-7. The procedure
that a computer uses in doing automatic
pattern recognition is illustrated in Figs.
8-12 in which we see the successive
stages that an image undergoes in being’
abstracted by automatic methods. Fi-
nally, in Figs. 13-16, we see examples of
the kind of computer graphic methods
that can be used to analyze a composi-
tion like the Cezanne painting analyzed
(19) before computer descriptive meth-
ods were available.

The few uses of computers in
analyzing art works have largely de-
veloped out of a tradition that has
treated art works as susceptible to
verbal description and analysis. It is
now clear, however, that much more
powerful methods may deal more di-
rectly with images of art works. As art
critics, historians, archivists, and studio
artists contribute more research in their
own specialties, becoming fully cogni-
zant of the opportunities offered by
computers, we can expect to see power-
ful new insights developing to benefit
the deeper understanding of art.

cognition and Applications, Englewood
Cliffs, N. J.: Prentice Hall, 1982

15. S. Kaneff (ed.), Picture Lan-
guage Machines, New York: Academic
Press, 1970

16. W. C. Watt, “What is the
Proper Characterization of the Al-
phabet ? II Composition,” Ars Semio-
tica 3: pp. 3-46 -

17. H. Konig and J. Eizenburg,
“The Language of the Prairie: Frank
Lloyd Wright’s Prairie Houses,”
Environment and Planning B 8: (1981)
pp. 295-323

18. G. Stiny, “Introduction to
Shape and Shape Grammars,” Environ-
ment and Planning B 7: (1980) pp. 343~
351

19. E. Loran, Cezanne’s Com-
position, Berkeley, CA : Univ. of Calif.
Press, 1943




Fig.4 Left member of stereo photo pair
of sculpture with texture superimposed.
Fig. 5 Right member of stereo photo
pair of sculpture with texture super-

imposed.
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Fig. 7 Computer generated view from

above sculpture of Fig. 4
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Fig. 6 Computer generated view from

beneath sculpture of Fig. 4-5.
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Fig. 8 Computer display of linear ' Fig. 9 Computer generated outline of Fig. 10 Computer generated thickness

objects. Fig. 8. vectors along strikes.

Fig. 11 Computer synthesized image Fig. 12 Computer abstracted image

with constant stroke width. from Fig. 8.

Fig. 13 Graphic tablet drawing of Fig. 14 Time sequence of drawing of Fig. 16 Computer-aided edited version
Loran’s diagram showing tracing components of Fig. 13. of Fig. 13.

points.
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Fig. 15 Computer generated line //
qualities.
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