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FOREWORD

Under Executive Order 11593 signed May 13, 1971, the Secretary of the Interior was given
the responsibility for developing and disseminating “to Federal agencies and State and local
governments information concerning professional methods and techniques for preserving, im-
proving, restoring and maintaining historic properties.” To meet the Secretary’s responsibil-
ities, the Technical Preservation Services Division, Office of Archeology and Historic Preser-
vation, National Park Service, is preparing a series of publications on the technical aspects of
historic preservation for use by administrators, architects, and others at the Federal, State,
and local levels involved with the preservation and maintenance of cultural resources.

This preliminary report, “Photogrammetric Recording of Cultural Resources,” was written by
Professor Perry E. Borchers of the School of Architecture, the Ohio State University. It
was edited by H. Ward Jandl, Architectural Historian, Technical Preservation Services Divi-
sion. Also contributing to the preparation of this report was David W. Look, Architect,
Technical Preservation Services Division.

Comments and suggestions regarding additions or changes prior to final publication will be
welcomed, and should be sent to Lee H. Nelson, Preservation Handbook Editor, Technical
Preservation Services Division, Office of Archeology and Historic Preservation, National
Park Service, U.S. Department of the Interior, Washington, D.C. 20240.

W. BRowN MorToN III
Departmental Consultant for Historic Architecture
Chief, Technical Preservation Services Division
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Figure 2: Topographic drawing of archaic Greek
sculpture in Carlsberg Glyptothek, Copenhagen,
Denmark, plotted at the Ohio State University by
Perry E. Borchers and delineated by Eric DeLony,
1967, for Dr. Ilse Kleeman of West Germany.

If this sculpture were ever lost or damaged and
a reproduction was desired, this drawing and the two
stereopairs from which the sheet was prepared would
provide invaluable information.



WHAT IS PHOTOGRAMMETRY?

Photogrammetry is the science of measuring by
means of photography. Some of its applications
are as simple as this definition. Other applications
of photogrammetry, however, are complex and in-
genious: concerned always with the geometrical
relationships between photographic images and
the real objects and space recorded upon these
images. Photogrammetry employs mathematical
and mechnical procedures to determine and to
print in digital tabulation or to plot in ortho-
graphic projection the form, the dimensions, and
the location of objects from perspective views of
those objects recorded photographically.

Stereophotogrammetry is one commonly used
procedure, employing a pair of images—a stereo-
pair—to create a three-dimensional, projected or
mechanically viewed, “optical model.”” This model
can be visually examined and measured in detail
as if it were the real object it records.

Therefore, photogrammetry covers a broad
range of techniques and, as this report will show,
applies to rectified photography, reverse perspec-
tive analysis, and several other methods.

WHAT ARE THE APPLICATIONS OF
PHOTOGRAMMETRY TO CULTURAL
RESOURCES?

A major application of photogrammetry is the
recording of cultural resources. Photogrammetric
recording is a two-stage process, involving 1)
photography and survey control upon the site, and
2) orientation of the photographs and measure-
ment or plotting in the laboratory.

Introduction

Because all the data is secured in the first stage
of photography on the site, photogrammetry is an
efficient and quick method for recording struc-
tures before their imminent demolition or
collapse. A typical example of how quickly photo-
grammetry can be employed to record an en-
dangered structure is seen in the recording of the
ornate Spanish Revival Casa Loma Hotel in
Coral Gables, Florida. The recording project was
undertaken by students of Miami-Dade College
just one week before the hotel’s scheduled demoli-
tion.

When in 1959 it appeared that the molded
plaster ceiling in Congress Hall in Philadelphia
might collapse before restorers could save it, the
National Park Service commissioned the Ohio
State University to have a team photogrammetric-
ally record and draw the endangered portions.
During demolition of the Old Stock Exchange
Building in Chicago in 1971, original Louis Sulli-
van ornamentation was uncovered above a sus-
pended ceiling in the former Stock Exchange
Room. The Art Institute of Chicago commis-
sioned Perry and Myra Borchers to record the
room photogrammetrically, while demolition con-
tinued elsewhere, so that drawings could be
prepared for the reconstruction of the room in a
new wing of the Art Institute.

Although these last two projects were carried out
at some risk to the photogrammetric teams,
there is generally less personal danger to members
of photogrammetric teams than to teams em-
ploying hand measurements. Tall buildings and
structures with difficult or dangerous access are
especially appropriate for photogrammetric re-
cording. Physical contact with unstable structures
can be avoided. Scaffolding can be eliminated.

INTRODUCTION 1



The second stage of photogrammetric record-
ing is the orientation of the photographs and their
measurement and plotting in the laboratory. This
is the more costly stage of photogrammetric re-
cording and one that may be postponed, awaiting
available funds or the immediate need for detailed
drawings.

The exterior of the OIld Stock Exchange Build-
ing in Chicago was recorded by an Ohio State Uni-
versity photogrammetric team in 1963, and at that
time two drawings were prepared. In 1971 one of
the original glass-plate stereopairs was reoriented
and plotted at a much larger scale to provide a
drawing that the City of Chicago commissioned to
aid in storing and future reassembly of the great

entrance archway of the Stock Exchange (figure
24).

The orientation of the photographs or stereo-
pairs in the laboratory establishes a coordinate
system for measuring and drawing the optical
model. Hence, photogrammetry is an efficient sys-
tem for recording buildings and groups or por-
tions of buildings that are architecturally ornate,
complex, or irregular, in situations where it is dif-
ficult to recognize or establish a coordinate system
for measurement on the site. Photogrammetry
was used, for example, in 1961 to record and draw
the facades of Thomas Alva Edison’s ornate Vic-
torian home, “Glenmont,” in East Orange, New
Jersey. These drawings established the major
dimensions and heights on which to base more
detailed drawings used in the restoration, repair,
and strengthening of the structure. The Indian
pueblos of the American Southwest—built upon
irregular sites, with house clusters irregularly
aligned, and with occasional sculptural masses of
buttresses or collapsed structure—have been ideal
subjects for photogrammetry.

This same coordinate system of the photogram-
metric plotting instrument is readily employed in
topographic contour drawings. Such drawings are
regularly used to express ground forms, and can
be used as easily to record deformations, sags and
bulges in walls, domes, and vaults that disturb the
geometry of architectural structures. Topographic
drawing is often used to convey the form of sculp-
ture, as shown in figure 2. Prepared in 1966 at the
Ohio State University for Dr. Ilse Kleeman of

Germany, this drawing illustrates the first step in
the transition from the rigid symmetry of Egyp-
tian sculpture to the natural forms of classical
Greece.

Other major applications of photogrammetry to
architecture are concerned with structural prob-
lems and exploit the advantage of recording
thousands of points upon a structure simultane-
ously. Measuring the changes occurring from one
moment of photography to another can determine
the rate of erosion associated with ‘“stone dis-
ease.” With special care, even the small move-
ments caused by thermal change can be recorded,
discovered, and measured in complex archi-
tectural structures. Structural problems in
monuments become obvious. A recent photo-
grammetric survey of the Pantheon in Paris has
shown how the distortions produced in the lower
portions (during construction between 1764 and
1790) were compensated for by the architect in
the upper portions of the building.

When a Federal, federally assisted, or federally
licensed undertaking appears likely to substan-
tially alter or demolish a property listed,
or eligible for listing, in the National Register, it
becomes the responsibility of the involved Federal
agency, under Executive Order 11593, to make
records, including measured drawings, photo-
graphs, and maps, of the property. Because these
documents may be eventually deposited in the
Library of Congress for permanent reference, as
a part of the Historic American Buildings Survey
(HABS) or the Historic American Engineering
Record (HAER), it is important they meet Na-
tional Park Service standards. Photogrammetry
can provide Federal agencies with a quick and
efficient means of recording cultural resources un-
der their jurisdiction or control; it has been used
successfully in several cases. In late 1974, prior to
its demolition using federal funds, St. Mary’s
Seminary Building in Baltimore, part of a Na-
tional Historic Landmark complex, was recorded
by Perry and Myra Borchers and a photogram-
metric team.

National Park Service principles and standards
for recording historic architecture are discussed
in detail in Harley J. McKee, Recording Historic
Buildings (Washington, D.C.: National Park
Service, 1970).
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