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The Mediated Environment of
Heritage Recording and Documentation
SERRA AKBOY-İLK

ABSTRACT—The axiom of any heritage documentation project is to retrieve maximum information through recording. In this context, digital technologies have given the documenter a world in which graphic representations
have reached unforeseen heights, virtual surrogates have become accessible in any digital domain, inaccessible surfaces have become viable for recording, and documentation of exceptionally massive structures has become feasible.
Each digital technology seems to alter the way the documenter connects with cultural heritage, however. Traditionally, in order to produce a measured drawing of the historic asset, the documenter hand records the historic surface
and creates field notes on graph paper, and then produces the final drawings using these field measurements. On the
other hand, any technological medium such as a three-dimensional laser scanner reveals the documentation project with its own principles and procedures. The documenter has to supervise the parameters of the scanning system, as well as monitor the execution of the drawing. Thus, this article explains how documentation media transform
the act of drawing and hence the documenter’s bond with cultural heritage. The methodology used in this study included a literature review, participant observations, as well as in-depth interviews with Historic American Buildings
Survey (HABS) staff, heritage professionals, and academicians. Only when we identify the pros and cons of technological mediation in heritage documentation can we proceed to a successful integration with digital methodologies.

INTRODUCTION
As the cultural heritage is a unique expression
of human achievement, and as this cultural
heritage is continuously at risk, recording is one
of the principal ways available to give meaning,
understanding, definition, and recognition of the
values of the cultural heritage. (ICOMOS 1996)
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H

eritage documentation is a discipline characterized by continual change. Technological
shifts in heritage projects clearly demonstrate
how quickly new methodologies have spread throughout
the profession and how they have influenced the execution of documentation. In respect to the technological
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availabilities of the era, heritage professionals have been
using diversified technological tools, from pen, paper, and
tape measures, to nondestructive evaluation techniques.1
In the past two decades, digital technologies have been
utilized increasingly in historic preservation in an effort to
improve the quality and quantity of the products. Digital
tools’ ability to rapidly capture data, their capability of
collecting highly accurate field data, and their nonintrusive character have solidified their utilization in the field.
Elizabeth Lee, director of projects and development at
Cyark, asserted that digital data have significant advantages in documentation. Cyark is a nonprofit organization
working to digitally preserve cultural heritage sites
through collecting, archiving, and providing open access
to data created by laser scanning, digital modeling, and
other state-of-the-art technologies.2 Lee noted that once
the heritage professional collects the digital field measurements, then these data can be utilized in diversified
venues to create drawings, fly-throughs, digital-elevation
models, and the like, which can all be organized in a georeferenced database. Furthermore, in the particular case
of threatened buildings and sites, collecting digital data
becomes very important. During an interview in 2011,
Lee stated, “Archiving our heritage with digital means is
the only way to record them before they are lost forever.”3
Through digital models, future generations can experience the historic setting virtually and learn about cultural
heritage and history.
While professionals increasingly rely on digital tools to
define, treat, and interpret historic structures, however,
the quality of the documenter’s direct engagement with
the heritage environment has also been altered. According
to Robert B. Warden and David G. Woodcock (2005), the
seamless movement from data gathering to production
with no human intervention tends to diminish the depth
of the documenter’s involvement with the historic environment and the abstract architectural thinking skills
required by traditional methods. Warden is the current
director of the Center for Heritage Conservation (CHC)
at Texas A&M University, and Woodcock is the director
emeritus of the Center. CHC is a professional center for
interdisciplinary research and projects on all aspects of
built and natural heritage.4
As stated by the Historic American Engineering
Record (HAER) architect Dana Lockett, fieldwork is critical in heritage documentation. The National Park Service
(NPS) initiated HAER with the intention of documenting
America’s industrial and engineering achievements. The
HAER documentation projects included bridges, dams,
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canals, power plants, factories, ships, and missile silos,
among others.5 In this context, Lockett asserted that
digital technologies are crucial in heritage documentation, but digital means is not enough to determine the
characteristics of the structure.6 The documenter has to
“walk through and touch in order to know what is going
on” in the historic structure. Only by examining the
building will the documenter be able to know what to
show in the drawings. This level of analytical thinking
requires meticulous observation and intensive drawing
effort. This perception not only records and represents a
historic structure through an accurate drawing, but also
understands why and how the cultural scene was shaped.
Thus, this article explains how documentation media
transform the act of drawing and hence the documenter’s
bond with cultural heritage.7 Only when we identify the
pros and cons of technological mediation in heritage documentation can we proceed to a successful integration
of heritage documentation with digital methodologies.
The discussion of heritage documentation in the
United States requires the study of the Historic American
Buildings Survey (HABS) within this context. In 1933
HABS was established with the mission of creating a record
of the nation’s built history for posterity in case these
historic artifacts vanished. Since the inception of the program, the formal documentation methodology has been
measured drawings, large-format photographs, and written histories. HABS teams have recorded 40,000 historic
structures represented with 64,365 measured drawings,
along with later additions from HAER (1969) and the
Historic American Landscapes Survey (HALS 2000).8
HABS publicizes heritage information through
brochures, pamphlets, project reports, architectural
catalogues, books, and illustrations in diversified scholarly publications. A very important tool in developing a
consciousness of cultural heritage is the Built in America
website of the Library of Congress.9 Through this website,
HABS, HAER, and HALS publicize historic structures
with measured drawings, photography, and written
histories. Built in America became a leading avenue for
distributing copyright-free heritage information to the
public, with an average of 40,000 visitors to the site per
month (Lavoie 2010). In 2011 the Built in America website
was absorbed in the Prints and Photographs database at
the Library.
Over the years, HABS teams have adopted both analog
and digital documentation technologies, including
hand surveys, digital photography, photogrammetry,10
three-dimensional laser scanners,11 and computer-aided
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drafting (CAD)12 to produce measured drawings of
historic structures. The HABS architect Mark Schara
stated, however, that while HABS enjoys a rich repertoire of recording methodologies from hand measuring
to laser scanning in diversified projects, the organization
“focuses on a very basic end-product.”13 The deliverable is
a formulaic, two-dimensional, measured drawing (plan,
section, and elevation plotted on Mylar) that should
meet the archival standards of the Library of Congress.14
Therefore, HABS’s intensive efforts to utilize diverse
documentation technologies while focusing on the production of two-dimensional measured drawings makes
HABS a unique case study to use to address the issues
between documenter, drawing, and technology.
DRAWING AS AN EDUCATIONAL TOOL
IN HERITAGE DOCUMENTATION
Drawing constitutes a basic form of visual expression
and an invention of a specific time and place. Merriam
Webster’s says that it is “the art or technique of representing an object or outlining a figure, plan, or sketch by
means of lines.” In this course of thinking, architectural
drawings are any “drawings of architecture or drawings
for architectural projects, whether the project was executed or not. Drawing may also refer to any image in a
two-dimensional medium that serves this same purpose,
including prints and computer images.”15
Architects create drawings for versatile purposes.
Through drawing, they communicate ideas, that is,
develop design concepts, present project information to
the client, exchange ideas with peers, and show builders
what to do. These drawings constitute the documents by
which the design is realized and executed. The indispensability of drawing as a communication tool for architects,
clients, and builders only hints at the difficulty that might
be encountered if drawings were not used. Evans (1997, 155)
stated that drawing is necessary “for architecture, even
in the solitude of pretended autonomy, [because] there
is one unfailing communicant, and that is the drawing.”
In documentation projects, the typical deliverable is
an accurately measured drawing of the historic structure. Measured drawings are line drawings that portray
a three-dimensional structure or site in two dimensions
(Burns 2004). These drawings resemble the as-built architectural drawings in context as the latter are modified
construction drawings that are produced immediately
after construction. Measured drawings, however, are
generally made years after a structure was built.
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A comprehensive set of HABS measured drawings
includes site plans, plans, elevation drawings, and section drawings. If necessary, the set also consists of
large-scale and interpretive drawings. The site plan
includes enough of the surrounding area to establish the setting for the structure being recorded. Plan
drawings are horizontal cuts through a structure that
portray arrangement and progression of spaces. Elevation
drawings show facades, room elevations, and other
vertical elements of a structure projected into a vertical plane. Section drawings are vertical cuts through a
structure or site that show the vertical arrangement of
spaces and objects at a particular plane (Burns 2004).
Accordingly, the documenter is responsible for collecting field data using different technologies and
then translating these data into the measured drawings. Even though the documentation process seems
quite straightforward with a series of actions to delineate the measured drawings, the modus operandi
is embedded with implicit values and meanings.
In heritage documentation, drawing has many merits.
First, through drawing, the documenter develops observation skills. Drawing demands careful scrutiny and
a close regard for the parts as well as the whole. These
observation skills are beneficial for the documenter
to understand architectural sensibilities of the existing fabric, as well as develop design ideas. Second, the
documenter is immersed in the historic environment
and is able to develop an intimate knowledge of it. The
documenter acquires knowledge of traces of the building campaigns and changes to the structure over time
and develops an appreciation and passion for architectural heritage. Third, the documenter develops
appreciation of the structure’s design. Architects’ intellectual resources of design come from their experience
of the world and critical appreciation of the buildings
they have documented, visited, or studied in published
form. Fourth, drawing involves the relation of hand to
eye, and ultimately, their relation to the brain. Drawing
requires mediation in the setting with all three of these
senses. The fifth merit is in some ways a summation of
the prior four merits. Drawing requires time, attention,
and a focused acknowledgment of particular places.
That is why architects keep sketchbooks with them.
Drawing within the confines of a sketchbook encourages them to take more care, to learn from the previous
drawings, and to improve the next ones (Treib 2008).
Frascari (2009, 200) summarized the role of drawing in
architectural culture as follows:
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Architectural lines are material, spatial, cultural,
and temporal occurrences of refined multi-sensorial
and emotional understandings of architecture.
Architectural lines create a graphesis, a course of
actions based on factures by which architects actualize
future and past architecture into representations.

HABS pursues the line of thinking of Frascari and
other educators who describe drawing as a unique
way of representation, communication, design, and
analysis. The drafted lines have become a permanent
record of many heritage assets; have communicated
cultural values; have promoted awareness of historic
preservation; have introduced student-architects to
the relationship between material, form, and function;
have embodied details for future design projects; have
constituted the infrastructure to scholarly work; and
have been used for the conservation of historic fabric.
Since the end of World War II, students have been
actively participating in HABS documentation projects
as interns. They undertake all recording and drawing under the supervision of professors and agents. In
this context, Schara notes that the focus of HABS is the
twelve-week summer recording programs, in which
interns are hired. 16 In fact, Schara considers HABS to
be a “training program.” Many students get their introduction to historic preservation through these HABS
summer programs, and for most of the students the
HABS summer recording program is their first job. The
HABS system encourages the students to “get out to the
field, get close to the building, and learn the building.”
Catherine C. Lavoie, current chief of HABS, stated
that HABS techniques of using measured drawings as a
learning tool is a continuation of the École Beaux-Arts
tradition.17 École Beaux-Arts was established in Paris,
France, in 1648. The students at École des Beaux-Arts
measured and drew classical precedents in order to
examine form, proportion, and building techniques
used in old buildings. Measured drawings became the
formalized deliverable of the education system that
utilized recording and documentation as a means of
understanding architectural precedents, learning construction details, and improving one’s individual skill
in the art of drawing (Warden and Woodcock 2005).
The École-Beaux-Arts has long influenced training in
the United States. Until the 1930s, architectural history
had not yet been established as a separate discipline from
that of architecture, and thus many in the profession were
considered architect-historians (Lavoie 2006). From the
formation of the first American architectural program
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at the Massachusetts Institute of Technology (MIT) in
1865 through the 1930s, students were encouraged to
study historical precedents in order to understand various styles and their potential for use in modern designs
(Lavoie 2008). The École doctrine also provided architectural thinking to the historical architects who “drew
both high style and vernacular buildings with increasing frequency” (Price 2011, 53). Architectural offices
circulated and accumulated measured drawing plates
to “serve as inspirational graphic standards” (Wilson
and Schara 2011, 69). The École Beaux-Arts drawing
style emphasized excellence in drafting and producing drawings detailed enough to allow reconstruction.
Drawing sheets contained plans, elevations, sections,
and details in addition to copious details, notes, and
excessive dimensions that filled much of the paper.
In this context, in 1937 HABS administrators heralded the benefits of the program’s educational work
to the architects and draftsmen they employed:
This [benefit] is not only in [gaining] knowledge of the
early structures themselves and of their architectural
details, but also in [their] draftsmanship and an
improved ability in designing both in the Colonial
styles and others because of a closer knowledge of the
functions of the different parts of the building and a
sense of proportion which the early architecture of this
country possessed to a remarkable degree, and which
is brought home to the field workers through the
measurements and drawings which they make.18

HABS documentation methodology requires intensive, hands-on work and analysis that culminates in the
production drawings (Lavoie 2010). In a typical HABS
project, the documenter is immersed in the historic
setting by hand measuring the structure and creating
field notes. For instance, in order to measure a door, the
documenter uses a tape measure, holds it against each
feature on the surface, and writes down the measurements on graph paper. In this case, a molding comb
or profile gauge is useful to capture the details of the
door such as the frame. The documenter presses the
comb against the frame. Once the documenter has the
outline captured on the comb, he can then place the
comb flat against a sheet of field note paper to trace it.
Mark Cowan, project reviewer at Texas Historic
Courthouse Preservation Program, asserted that in
order to understand a historic structure, a documenter
has to recognize all the epochs that the building has witnessed, and this level of intense engagement can only be
achieved through the act of drawing.19 He remembered
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owners were the “frontier of the community with all the
aspiration of high style.” CHC undertook the documentation project of the historic structure in 1995. Figure
1 illustrates a piece of the historic wallpaper that was
revealed during the fieldwork. Figure 2 shows the final
HABS drawing of the wallpaper. The CHC team was
awarded the fourth place in the Charles E. Peterson
student competition in 1996 with the drawing set.
REFLECTIONS ON HISTORIC AMERICAN BUILDINGS SURVEY
DOCUMENTATION AND THE USE OF TECHNOLOGIES
Fig. 1. The historic wallpaper from the Harris-Martin
House in Anderson, Texas. The wallpaper was revealed
during the CHC project in 1995. (Courtesy of the Center
for Heritage Conservation.)

Fig. 2. A drawing sheet from the final HABS set. The drawing was produced by the CHC documentation team in
1996. Note the depiction of the wallpaper on the right lower
corner of the sheet. (Courtesy of the Library of Congress.)
that in the documentation project of the Harris-Martin
House located in Anderson in Grimes County, Texas,
the team found nineteenth-century wallpaper. In order
to figure out the wallpaper design, however, the team had
to undertake some “detective work.” They took photographs of remains of the historic wallpaper, printed them
on different scales, traced little bits from the original
design, overlaid the traces with other photographs, and
were then able to reconstruct the entire pattern. Cowan
stated that the process of drawing the reconstruction of
the wallpaper provided him with “a lot of time to think
about the design, aesthetics, and aspirations of the folks
who lived there.” He described the Harris-Martin House
as an unusual type of structure in a modest town. Yet,
the craftsmanship of the wallpaper indicated that the
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When projects involve issues of logistics, time, cost,
and field contingencies, HABS professionals utilize a host
of methodologies as a means to collect field data and to
produce measured drawings. Even though large-format
photography has remained the official documentation,
Lavoie stated that HABS recording methods have always
been relevant to the current data-gathering methodologies,
as well as to experimenting with innovative technologies.20
For example, in the 1950s HABS was one of the first
organizations in the United States to experiment with
photogrammetry to record historic structures, including the Plum Street Temple, a fancy Moorish-style
building in Cincinnati. Charles Peterson supported
the use of photogrammetry in architectural documentation, and wrote that the savings of time in fieldwork
and the accuracy of the results were striking (1958).
Furthermore, the recording of the intricate minarets of
the Temple resulted in a spectacular drawing for HABS
that would have been impossible using conventional
methods (Peterson 1976). Years later, in 1983, Peterson
wrote, “HABS successfully pioneered historical photogrammetry in this century ... I am proud of this project.”
During the 1970s, HABS carried out projects using
aerial photogrammetry21 to record historic sites such as
Native American villages in Arizona and New Mexico
(Borchers 1975). The 1980s witnessed the introduction
of CAD to produce measured drawings (Burns 2004). In
this era, HABS explored the adaptation of photogrammetric data with CAD in projects such as the Washburn
A. Mill project in Minneapolis, Minnesota; Mesa Verde
National Park in Colorado; and Charleston Battery
in Charleston, South Carolina (HABS 1994). In 1991
HABS completed the documentation of the Lincoln and
Jefferson Memorials in Washington, D.C., using CAD.
It was the first comprehensive in-house CAD project
undertaken by HABS (Schara 2004). The 1990s saw the
introduction of laser technologies22 to HABS projects.
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During the 2000s, NPS experimented with the feasibility of the utilization of laser-scanning technologies in
a series of projects such as the Statue of Liberty in New
York City (2001) and the Bodie Island Lighthouse in
South Carolina (2002). Following the purchase of a Leica
laser scanner, HABS now conducts in-house scanning
campaigns such as Castle Pinckney in Charleston (2011).
Schara stated that “new technologies have certainly
changed the ability of HABS to undertake big documentation projects.”23 The scale of the structures and sites and
the irregular and organic forms create difficulties for hand
recording. These conditions are often found in the historic
resources such as very large buildings, like cathedrals
or state capitols, or very organic vernacular structures,
like cliff dwellings or archaeological ruins. New technologies retain significant advantages over traditional
methods regarding these typologies (Warden 2009).
One of the latest additions to the documenter’s armory
is the three-dimensional laser scanner.24 Time-of-flight
laser scanners use the two-way travel time of a pulse of laser
energy to calculate a range. The scanning device sends a
rapid series of laser pulses toward the structure and waits
for its return. The time it takes to reach to the object and
come back is calculated by the sensor in the scanner and
it provides the distance to the object from the scanner. As
the scanner moves across the surface of the structure it
records millions of points, converting all this information
to measured points each possessing three-dimensional,
x, y, z Cartesian coordinates, intensity, and RGB values.
With the laser scanner, measurements are taken
remotely at a speed impossible to match, a rate of up to
a million of points per second. In this context, Schara
stated that in projects such as the HABS documentation of the Milwaukee Soldiers Home, the vast scale of
the complex necessitated laser scanning that involved
collecting data automatically. In these types of projects, traditional means of data gathering requires an
extended fieldwork, which is not feasible within the
limited project budget.25 On the other hand, the documentation staff can scan the entire complex in a couple of
days’ labor compared to the weeks-long hand-recording
campaigns.26 The interpretation of the scan data into
measured drawings, however, still remains a difficult
and time-consuming task (Louden and Hughes 2005).
The translation to drawn form requires many hours of
skillful interpretation of the point-cloud (Woodcock
2006). In fact, the length of time to download and translate the scan data to measured drawings nearly equals the
time required to produce drawings from hand recording.
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THOUGHTS ON THE DISCOURSE OF TECHNOLOGY
HABS professionals have enjoyed immense improvements in technological instrumentation since 1933.
The role of digital technologies has become so vast
that now it is impossible to imagine a HABS project without using computers, cameras, surveying
devices, and drafting software. In this context, the
purpose of this section is to define technology, as well
as is to provide a review of the discourse of technology. This discussion constitutes a useful frame to map
the relation between the documenter and technologies.
Merriam-Webster’s defines technology as the practical
application of knowledge, especially in a particular area.
This definition hints that any technology should be an
application. This definition is not sufficient to identify the
phenomenon of technology, however. Does technology
only correspond to the application of knowledge? Ihde
(1993) answered this question by characterizing the phenomenon of technology using three components. First, a
technology must have a concrete component, some material content, to be reckoned as a technology. Second, a
technology must enter some set of praxes, or uses. Third,
a relation between technology and humans must exist in
the course of application, design, production, or modification. MacKenzie and Wajcman (1985) discussed a fourth
layer to the definition of technology: the use of technologies also requires skilled knowledge for enactment.
McLuhan, McLuhan, and Staines (2003) define technologies as extensions of human bodies, such as clothing,
housing, cars, and the like. The need to amplify human
powers in order to cope with various environments
expedites technological extensions, whether of tools or
furniture. The wheel becomes an extension of feet, and
tools for hands, backs, and arms. This new human environment has an invisible character. It can be felt although not
noticed in changing sensory ratios and sensory patterns.
Every human action is mediated one way or another,
much the same as documentation activities are mediated.
In cultural heritage projects, technological instruments
simulate, exaggerate, and fragment the documenter’s
physical powers through the recording of data and the
speed of action and association. A tape measure acts as an
extension of human hands by allowing the documenter
to obtain measurements. Pen, pencil, and computer all
extend the documenter’s capacities, thereby enhancing
the practices of writing, drawing, and thinking.
Heidegger (1977) discussed technology as a mode
of revealing. Modern technologies reveal the forces in
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nature as a supply of energy that is extracted and stored
on command; the earth is converted into a coal-mining
district and soil is a mineral deposit. As human beings
enter the world in action and interact with the world, the
world is revealed and ordered in a definite manner with
technology. Humans’ contact with the world is technically mediated. What they experience is not the pure
immediate interaction, but rather what is lived at the limit
of technology.
In heritage documentation, the concept of revealing is
evident in many examples such as the use of laser scans.
This recording methodology is limited to what the scanner
can see. Only what appears in a scan can be measured and
drawn. Accordingly, the level of details covered in scans
determines the accuracy and content of the drawings.
In other words, what is captured in the scans dominates
how the documenter sees and knows the heritage asset.
Technology, by its sheer mastery of certain aspects of
nature, has made unprecedented advances in humans’
lives possible. According to Heidegger, technology is not
neutral, and it is imbued with many values. Consequently,
the very existence of recording technologies imparts a real
value (Silman 2007). For example, using a laser scanner
to record tall structures without the need of any scaffolding possesses a significant value because it is feasible to
include buildings with difficult or dangerous access in
documentation projects.
Ihde (1979) stated that technology mediates experience,
and through this mediation, it alters the experience of
phenomena. For instance, when a documenter examines
the surface of a historic structure, he experiences the surface through the tip of his fingers. When he uses a pair of
plastic gloves, however, the smoothness or roughness of
the surface can only be felt through the gloves. Therefore,
his experience of the surface changes with medium that
is used.
According to Ihde (1979), technological mediation
amplifies humans’ experience with their surroundings;
it also reduces other features of the object. For example,
a microscope reveals micro-features of an object that are
not visible to the naked eye. In order to amplify these features, however, the device filters out the rest of the physical
qualities of the object. Hence, the observer cannot acquire
the real scale of the object through the microscope.
Ihde’s account of technology also included reflections on “instrument-embodied science.” Today, all the
scientific explorations are made possible through the
development of technological systems and embodiment
of knowledge gathering through instruments. Scientists
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have come to depend on instrumentation such as electron
microscopes, spectrographs, and information-processing
computers for all their work. Hence, Ihde (1979) argued
that when scientists use these instruments to expand
and enhance their cognitive and sensorial capacities and
thereby gain true knowledge of the world, they are no
longer relying on their own direct empirical observations
and are depending on these mediating instruments to
tell them about the world. An example of an intermediate instrument includes binoculars. These technological
devices are extremely important to view distant objects
that are otherwise inaccessible to the naked eyes. The
documenter does not actually climb to the structure to
collect physical data, but observes the conditions from
meters away. In this way, the documenter develops a symbiotic relationship with the binoculars because he trusts
the tool’s readings of the historic surface.
STRATEGIES TO CAPTURE THE HISTORIC ENVIRONMENT
In an effort to discover how the utilization of technologies transforms the documenter’s perception of cultural
heritage, this section delves into the documenter’s experience through different technologies, and explains how the
act of drawing is embedded in each strategy. Even though
the examination of a series of recording and documentation methodologies could be considered for individual
case studies, due to physical constraints of the article,
this section focuses on an analog and a digital strategy:
hand recording and three-dimensional laser scanning.
HAND RECORDING
Hand recording is the manual acquisition of accurate measurements of structures using conventional
tools. Hand measuring requires basic technologies
such as graph paper, pen, clipboard, steel tape, folding carpenter’s rule, plumb bob, and molding comb.27
Sketching the building is the first step for hand recording. The documenter walks around the building as well
as inside, to get a feeling for the general shape. The documenter takes account of windows, doors, any rectangular
block, bay, ell, wing, irregular addition, porch, or exterior
stairs. Then the documenter starts sketching the structure
on paper. The sketch should resemble the actual structure as much as possible, and maintain a decent sense
of scale. During this phase, the documenter sketches
all the plans, sections, and elevations as well as details.
When the documenter is done sketching the entire structure, then he can proceed with gathering measurements.
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Bob Brinkman, coordinator of the Historical Markers
Program, suggests that in order to record systematically, the documentation team should start working at
the outside of the building, and begin to record clockwise. First, they should record the perimeter, and then
continue with the walls. Once the entire exterior is
represented, then the team should proceed to the interior. After all the documentation is complete, then they
should go over the measurements and look around
the building to see if they have missed anything. 28
The first step in gathering measurements is to establish datum lines and planes from which to locate the
measurement points geometrically. In hand measuring,
all measurements are assumed to be in either horizontal or vertical planes (Burns 2004). In some structures,
it may be possible to use the floor as a datum plane
if it is found to be level. If the floor is level, a convenient height for measuring is at waist level. If the floor
is not level, then the team has to establish a datum
line. For most small structures, a horizontal datum
line can be established by leveling a taut string with a
carpenter’s spirit level. By repeating the process, the
documenter can carry the datum line around a structure.
Cowan recalled that during the CHC project of
Union Trading Company in Fort Davis, Texas, in
1996, in order to tie the structures together, the team
had dropped the datum line around some buildings due to the topographic inconsistencies. He said,
We set up level lines with strings in all the buildings
to tie them together. Several buildings were already
arranged on the line. But some of the other ones were
isolated. We tried to project the same level line to
all the buildings. We connected the line through the
windows and doors. [Due to the elevation variations
of the topography], in some structures we determined
a lower level line. We determined the major building
line and dropped the individual line four feet down
accordingly. Then we tied them altogether. We ended
up in five drawings, in the sections showing all the
topography differences.29

Wherever possible, linear measurements should be
taken as running dimensions rather than a series of
separate measurements to successive points of detail.
This procedure reduces cumulative error, as each individual dimension will usually be rounded up or down
to the nearest 10 mm. Taking running dimensions is
also a quicker procedure that facilitates rapid and more
accurate plotting (Swallow, Watt, and Ashton 1993).
Establishing the datum line and acquiring running
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dimensions from irregular surfaces, however, constitute
a challenge for the documenter. In some cases such as the
Casa Mesa Diablo Pueblito in New Mexico, the structure
does not have well defined edges. The pueblito consists
of a sandstone masonry structure built on the terminus
of the mesa bench on both the top and along the side of
the monolithic sandstone outcrop. Figure 3 demonstrates
the pueblito during the CHC documentation campaign
in 1999. The surveyor has to take into consideration at
which point on the surface to start measuring. Each decision where to place the zero end of the tape culminates in
the acquisition of slightly different field data. If the documenter determined different reference points on the stone
surfaces, the final drawing would have included slightly
different measurements than the final HABS drawing.
Figure 4 shows a photo from the CHC documentation
project of the Indian Creek Pueblitos in New Mexico.
The image depicts the control lines located around the
historic structure.
Carefully prepared field notes facilitate the production of final measured drawings, as well as estimate the
accuracy of the completed drawing. For example, Figure
5 demonstrates the field notes produced during the documentation work of the St. Andrews Episcopal Church,
Bryan, Texas, in 2008. The field note includes the total
station surveyed points. In this project a combination of
methodologies such as hand recording, total station30 surveying, and three-dimensional laser scanning were used.
Figure 6 shows the documentation team hand-recording
the entrance of the sanctuary with a tape measure. Figure
7 illustrates the finished measured drawing derived from
the field notes. As these two drawings indicate, the field
notes contain many more dimensions and annotations
than are labeled on the final drawing.
Producing measured drawings from field notes is a
skilled work. The documenter carefully transforms the
field measurements into drawings. In selecting the details
to be drawn and selecting the lines to record them, the
documenter is testing the fit of patterns and seeking the
forms that define architecture (Andrews et al. 2009).
In other words, the documenter is amplifying certain
aspects of the historic structure that convey the significance of architecture.
Following Ihde’s discussion of amplification/reduction,
however, the documenter is also reducing the accuracy of
the documentation project. While the mediated environment of drawing amplifies certain heritage information,
this representation allows only a certain level of depiction. The final drawings represent the documenter’s
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Fig 3. Casa Mesa Diablo Pueblito in New Mexico consists
of a sandstone masonry structure built on a monolithic
sandstone outcrop. CHC documented the pueblito in 1999.
(Courtesy of the Center for Heritage Conservation.)

Fig. 4. The control lines around the historic structure.
Documentation project of the Indian Creek Pueblitos in
New Mexico, United States, 1994. (Courtesy of the Center
for Heritage Conservation.)
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manifestation of what to record and to draw, and thus do
not comprise all the physical qualities of the structure.
The measured drawing is a surrogate for the real place,
portraying what needs to be known about the asset such
as the layout of the building, elevations, or the roof truss
system. The documenter selects important architectural
information; gathers field measurements that he feels are
significant for the project; and compiles them in plans,
elevations, sections, and other detailed drawings accordingly. While the documenter amplifies certain aspects
of the structure, he, in fact, eliminates the rest of the
measurements from the project. Thus, some parts of the
structure are never be portrayed in drawings because no
data were collected during the fieldwork.
The quality of the record typically relies on both the
drawing standards and the documenter’s drafting skills
and ability to interpret detailing within a graphical form.
Today, the data collected from a hand survey most likely
will be transcribed directly to computer as a CAD file.
Schara notes that as long as the level of details and
accuracy of drawings correspond to the HABS standards, HABS does not have to be concerned with how
the drawing component is executed.31 In other words,
HABS accepts hand-drawn measured drawings as well
as those done with digital drafting programs. The student-architects learn how to use a series of digital drafting
conventions at architecture schools. Furthermore, architectural firms use a host of drafting software. Given this,
HABS does not require or recommend the use of any

Fig. 5. The field notes are fundamental for the HABS
documentation methodology. This sketch demonstrates
the field notes that the CHC team produced during the
documentation work of the St. Andrews Episcopal Church,
Bryan, Texas, in 2008. (Courtesy of the Center for Heritage
Conservation.)
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particular CAD software or of any specific file format.
HABS does recommend that drafters use the CAD
Layer Guidelines developed by the American Institute
of Architects (AIA), as adapted to the specific needs of a
particular project.
THREE-DIMENSIONAL LASER SCANNER SURVEYING

Fig. 6. The documentation team is hand-recording the
entrance door of the St. Andrews Episcopal Church with a
tape measure. Bryan, Texas, 2008. (Courtesy of the Center
for Heritage Conservation.)

Fig. 7. This HABS drawing demonstrates that the documenter does not label all the field measurements on the
final version. The CHC team completed the north elevation drawing of the St. Andrews Episcopal Church, Bryan,
Texas, in 2010. (Courtesy of the Library of Congress.)
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Laser scanner surveying is the science of obtaining
three-dimensional measurements of a surface using
steered laser beams followed by a distance measurement.
Without a doubt, laser scanning has revolutionized heritage documentation. Heritage professionals can now
comfortably scan almost all types of surfaces that were
not amenable to hand recording. Cultural resources from
artifacts to single structures and historic landscapes can
be measured, and accurate base information is provided with increased accuracy and safety. Furthermore,
laser technologies have changed the pace of recording.
Scanning survey reduced the weeks-long fieldwork to a
couple of days’ labor.
The scanning equipment includes a laser scanner, an
extra battery, a laptop computer, a digital camera, and
targets. If the project requires tying the scanned data with
a real coordinate system, then the documenter can utilize a total station and GPS. Figure 8 shows a LMS-Z390i
Riegl Scanner, which is a long-range terrestrial threedimensional scanner used to document buildings, sites,
and medium to large objects.
The first condition of scanning is to determine the
scan plan. The scan plan involves determining the scanner positions and organizing the layout of the targets on
the site. Before scanning, the team members strategically position the targets on the site, creating at least four
targets from each scan position. Targets constitute the
reference points to mesh each scan together (Louden and
Hughes 2005).
The scanner should be located facing each elevation
as well as around the corners of the structure. This way,
when two adjacent scans are being fused, the merge gives
the depth information of the architectural details. To
obtain an accuracy of 3 to 6 mm, the scanner should be
located 2 to 100 meters away from the structure (Barber
and Mills 2007). After the exterior scans, the documenter
can commence with the interior ones. A medium-size
structure such as St. Andrews Episcopal Church can be
scanned in one to two days.
One of the key factors in scanning is being aware of what
point density (sampling resolution) and measurement
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Fig. 8. A LMS-Z390i Riegl Scanner is a long-range terrestrial three-dimensional scanner used to document buildings,
sites, and medium to large objects. This scanner utilizes the
two-way travel time of a pulse of laser energy to calculate a
range. (Courtesy of the Center for Heritage Conservation.)
accuracy is required to generate the level of “deliverable”
the documenter requires in the project. Point density
describes the number of laser points that hit the surface.
In other words, it is the distance between neighboring
range measurement points. Resolution refers to the smallest possible distance between points on the surface of
the object being scanned and is limited by the accuracy
of the ranging device (the timing device), as well as the
accuracy of the scanner angular-measurement devices
(Louden and Hughes 2005). Accuracy relates directly
to the scanned object’s optical qualities or reflectivity.
Due to the refraction effect of the laser beam traveling
through different media such as air and glass, high-gloss
surfaces and rust-covered exteriors excessively disperse
the beam. This deficiency becomes problematic when surveying glass or reflective metal surfaces; it creates “noise”
in the scan or, in cases such as the gilded torch on the
Statue of Liberty in New York City, no information at all
can be collected. Accuracy and resolution influence the
quality of the acquired data. Using a point density of less
than the quoted measurement accuracy generally will
not provide useful information. For example, sampling

Vo l u m e 6

every 1 mm when the measurement accuracy is 5 mm
is not going to provide information. When preparing
a scanning survey, the documenter should know the
smallest-sized feature that needs to be detected. In a site
plan, the smallest feature could be the overall structures
in situ. In a building survey, architectural elements such
as the masonry bricks, roof shingles, and flooring could
be the smallest. In a detail scan, the wallpaper pattern or
wooden carvings could be the smallest detected. Hence,
the point density and accuracy may not be the same over
the entire survey, and the documenter should employ different point densities in different areas (Barber and Mills
2007). It is a useful exercise to begin the survey with a
panoramic scan to capture the overall site, and continue
with building and detail scans.
After scanning, the documenter has to register a
number of separate scans from different scanner locations to acquire the full coverage of the structure. The
scanner software either links the targets or matches coordinate points in the surface geometry to combine the
individual point-clouds.
Some inhomogeneities of accuracy reside in the registration phase, however. During registration, the surveyor
works with statistical data and accepts some standard
deviation value to mesh the scans. Standard deviation
shows the amount of dispersion from the average value.
A low standard deviation indicates that the data points
tend to be very close to the mean, whereas high standard
deviation indicates that the data points are spread out
over a large range of values. In scanning applications,
the standard deviation depends on the distance of the
scanner to the measured surface. The scan points for
registration are typically not distributed in the maximal
measuring distance of scanner, however, since that will
make the standard deviation too big. Not integrating the
distant measured points to the calculation of the standard
deviation leads to decreased accuracy of the scan data.
Furthermore, each registration methodology alters
the standard deviation of the scan data, which leads to
a slightly different three-dimensional model. In other
words, the documenter’s decision of overlapping individual scans or using mutual targets in the scans alters
the accuracy of the model. In most cases, the documenter
has to accept a standard deviation value--for example, a
single measured distance standard deviation is about 5
mm--which usually does not meet the level of accuracy
of a documentation project. Thus, the documenter has
to monitor how closely the scan data represent the real
world measurements.
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In order to cross-check the accuracy of the scan data,
the documenter generally combines different recording
methodologies. The documenter often surveys the critical
points on the structure with a total station. Doing so, the
documenter compares the point information gathered
with the scanner and the total station. If a total station is
not available, the documenter can also collect some measurements manually from the historic surface.
The product of the registration process is a threedimensional point-cloud that includes the entire
individual scans. This final point-cloud represents a measurable representation of the scanned object, structure, or
site. Figure 9 illustrates the point-cloud for St. Andrews
Episcopal Church. Most scanners are provided with standard software for registration, visualization, treatment,
and manipulation of the data. These software programs
display the x, y, z coordinates of surface points already
scanned and represent them according to the intensity of
the return of the laser beam. A variety of software such
as RISCAN PRO, Cyclone, and Raindrop Geomagic allow
the user to put the scans together, view the point-cloud,
perform many modeling and management operations on
the scanned points (i.e., convert points to surfaces, take
measurements, and create dimension lines), or export the
points to other formats.
The point-cloud can be used to retrieve measurements
and it is the foundation for many project deliverables
such as two-dimensional measured drawings, rendered
models, animated fly-throughs, digital terrain models,
contour maps, visual analysis, environmental assessments, documentation reports, and mitigation surveys.
The point-cloud cannot be used in its original form,
however. Mainstream packages (AutoCAD, GIS, or threedimensional modeling) may not be designed to handle
such massive scanned data, so interphase software such
as Leica CloudWorx can be used. The last generation of
drafting software (i.e., Autodesk), however, does include
tools that import, display, and edit scanned data.
In heritage projects, the utilization of the laser scanner
has substantially transformed the process of the delineation of the measured drawings. Once the laser scanner
captures the heritage site, the scanned data have millions
of points. The user clips the three-dimensional pointcloud to represent the desired two-dimensional view such
as the plan, section, or elevation. Documenters often use
AutoCAD (or other drafting software) to trace each element of the structure on the point-cloud and meticulously
generate the measured drawing. The major challenge of
any documentation project lies in the translation of the
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Fig. 9. The image illustrates the point-cloud of the St. Andrews Episcopal Church, 2008. (Courtesy of the Center for
Heritage Conservation.)
three-dimensional point-cloud to two-dimensional measured drawings. The labor cost of translating the data into
drawings is still significantly higher than the actual cost
of scanning (Louden and Hughes 2005).
CONCLUDING REMARKS ON DRAWING,
TECHNOLOGY, AND HISTORIC AMERICAN
BUILDINGS SURVEY DOCUMENTATION
Measured drawings are made for learning. They are
snapshots in time that record details of the built fabric at
the time of documentation. They convey conditions of the
building, as well as additions, alterations, and deletions
made to the original structure.
The hands-on aspect of producing drawings involves
the engagement of the body and of all the senses. It both
forces and allows the documenter to understand the reality of architecture. Immersion in the historic setting of
a structure and producing drawings of the environment
provides the documenter information about architecture,
structure, and construction. The act of drawing forces the
documenter to realize details. Therefore, the skill of being
able to portray architectural description is vital for heritage professionals.
Traditional technologies such as drafting equipment,
tape measures, and plumb bobs are still part of the toolbox
needed for documentation projects. On the other hand,
heritage professionals are now comfortable with a host of
digital technologies for recording historic assets. It is vital
to remember, however, that the various recording and
documentation media--such as hand recording and threedimensional laser scanning discussed in the case studies
above--directly alters how information is understood and
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how reality is perceived. The different form, arrangement,
or ratio of each medium cultivates the documenter’s
senses in a distinct manner, which creates new forms of
awareness. These perceptual transformations happen
regardless of the content of the documentation media. In
order to understand the context of the heritage environment, the documenter needs to start exploring what the
medium is and move it from the invisible background
into the foreground. Only by developing an awareness of
media can documenters analyze the powers of perception and capacity for understanding and begin to realize
the different worlds that each different medium provides.
Ihde (1979), in particular, was concerned with the
intense technological instrumentation needed in scientific research. Scientists use and depend on technologies
for all their work, much as documenters depend on digital
tools, to gain true knowledge of the world. If the documenter is no longer depending on his own empirical
observations, however, and relies solely on instruments,
then how can he be sure of the quality of the information
being filtered by the instrument? Every form of documentation media has a field of possibility that is also its
limitation. Therefore, in order to proceed to a prolific
integration with digital technologies in any project, the
documenter should be aware of what has been filtered out
in the representation--what he does not see. This understanding involves a shift from seeing documentation
technologies as simply functional tools, to seeing them
as a part of the process that involves context of use. Such
contexts limit the range of possible expression or action
allowed by that tool or media. For instance, a drawing can
only depict those things that can be rendered through its
two-dimensional system of projection. A camera can only
record what falls in its field of view. A laser scanner does
not capture any information beyond its range.
All types of documentation media profoundly change
the documenter’s bond with cultural heritage. For example, during the course of hand recording, the documenter
is mediating between his senses and the surface being
recorded. The recording process becomes a means of the
documenter’s deepening involvement and understanding of the existing conditions of space. At the same time,
hand recording also provides a detachment and a posture of un-involvement with the surface. The documenter
predetermines the gist of drawings (location of the section drawings, content of detail drawings, etc.), prior to
the fieldwork, and collects measurements in the field
accordingly. Hence, the documenter is physically separated from the part of the structure from which no data
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were acquired. On the other hand, laser scanning allows
the practice of recording the entire context of the heritage environment while constraining the documenter’s
immersion in the historic setting. The documenter can
improve the accuracy of the field data, increase his ability to edit and share heritage information, and enable
repeated use of existing work. Still, the documenter gives
up a lot of personal investment in the craft of experiencing the structure through his empirical observations.
The mediation of technologies influences how the
documenter conceptualizes cultural heritage, and how
he translates his experience into a drawing. For instance,
during hand recording, the documenter concentrates
on the object dimension. The point positions in the field
notes are always relative to building elements and other
important dimensions on the surface of the structure
(Warden 2009). These geometric points and line segments, which are taken from the control line, describe
the material and dimensional information on the historic surface. The documenter uses these points and
linear dimensions as the primary elements of the drawing. On the other hand, digital surveying methodologies
have reversed this relationship between the documenter
and the drawing methodology based on dimensionality.
The documenter’s perception of the cultural heritage has
evolved from defining the historic asset with line segments to determining the absolute position of points.
The change in data hierarchy, from acquiring dimensions from the surface to collecting absolute points, has
diverted the documenter’s attention from “the target
being measured to the measuring tool” (Warden 2009, 9).
Consequently, the new form and arrangement of
scanned data has created a need for a new type of expertise
among heritage professionals because they face a host of
new kinds of decisions when planning and implementing
a documentation project. In order to generate a drawing,
the documenter has to know how to operate the scanning system as well as how to “read” the scanner software.
The documenter has to monitor accuracy and resolution
issues while manipulating the three-dimensional coordinate points. Only when the system parameters of the
software are met can drawing information from the data
be extracted.
The HABS professionals who were interviewed for
this study felt digital technologies enhanced their ability to document. They concurred that digital applications
should be integral to the documentation projects. Lockett
summarized the situation, stating, “Digital tools have a
home in historic preservation.”32
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The direct connection with a heritage asset constitutes
the axiom of HABS culture of documentation. In this
context, HABS accentuates the act of drawing as a mediating conversation between the artifact and documenter.
Lavoie emphasized, however, that the challenge of technological mediation lies in maintaining the documenter’s
involvement with the historic fabric. She warned,
As we go into the digital age, the stress and need
should be about getting engaged with the building. I
think, technology is a good tool and has values, but
we spend less time in the field and more time in the
office.33

Hand recording remains vital in heritage documentation because it is a very rapid method requiring few
tools and minimal training, and often provides sufficient
information with which to carry out conservation activities (Bryan 2010). Hand survey also helps documenters
become intimately familiar with the artifact by allowing the discovery of subtle aspects. Acquiring direct
measurement using conventional tapes and scale bars
may seem simple, but a well-done hand survey, efficient
and accurate, is a highly skilled work. When tackling
any form of heritage recording project, the use of hand
survey and drawing techniques improves the ability to
observe and interact directly with the object, and these
techniques retain significant advantages over many other
survey methods.
Hand survey methods necessitate direct access to
the object, however, which can sometimes be difficult
to achieve and expensive to facilitate when faced with
recording high-level detailing of very large sites or tall
structures (Bryan 2010). It is difficult to maintain accuracy when measuring high or vertical elements from
ladders or scaffolding. In large areas, hand survey methods can become too labor intensive as well.
On the other hand, the use of digital technologies such
as a three-dimensional laser scanner allows the documenter to collect field data that was impossible with hand
recording. Moreover, the scanned data inherently contain
detailed material, ornamental, structural, and weathering information that cannot be included in a sketch
without great effort. Because of systematic scanning
the documenter can acquire building information with
minimal time on-site and then extract this information
from the point-cloud later in more controlled conditions.
The process of documentation represents a social desire
to give a clear statement of the significance of cultural
heritage. The curatorial selection of what is significant to
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document, what should be remembered and forgotten,
what categories of meaning are given, and how the deliverable can be used signify the cultural asset. In this context,
hand survey techniques as well as scanning technologies act entirely in the service of the heritage asset. Both
strategies merge in the operational scheme of a documentation project, as well as the meaning of cultural heritage.
The professional merits of the documenter determine the quality of the deliverables, however. Without
a skilled person, the laser scanner is just another technological tool that collects mathematical data. By the
same token, the process of hand recording culminates in a compilation of dimensions that would be
useless if the documenter does not know how to use
them. It is crucial to remember that heritage professionals are the specialists who seek the answers for
intellectual inquiries, not the technologies themselves.
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ENDNOTES
1. Non-destructive techniques include a wide group of analysis
methodologies used in science and industry to evaluate the
properties of a material, component, or system without causing
damage. These techniques are useful to detect, locate, and evaluate
defects; they are also suitable for assessing micro-structures and/
or mechanical properties. The techniques generally rely on the use
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of electromagnetic radiation, sound, and inherent properties of
the material to be examined. For further information about nondestructive techniques, see Raj, Jayakumar, et al. 2002.
2. For further information, see the Cyark website: http://archive.
cyark.org/.
3. Elizabeth Lee, director of projects and development at Cyark,
interview, June 6, 2011. Interviews are archived at Center for
Heritage Conservation, Texas A&M University, College Station; they
were transcribed by the author.
4. For further information, see the CHC website: http://chc.arch.
tamu.edu/.
5. For further information, see the HAER website: http://www.nps.
gov/history/hdp/haer/index.htm.
6. Dana Lockett, HAER architect, interview, August 17, 2010.
7. The methodology used in this study included a literature review,
participant observations, and an analysis of documentation projects,
as well as in-depth interviews with HABS/HAER staff, heritage
professionals, and academicians. I conducted thirteen interviews
between June 2010 and November 2011. All the interviewees
confirmed that I could use excerpts from the interviews in this
study.
8. Mark Schara, HABS architect, email correspondence, November
22, 2011.
9. For further information, see the Library of Congress website:
http://www.loc.gov/pictures/collection/hh/.
10. Photogrammetry is the art and science of acquiring
measurements from photographs. This method was first applied
to building surveying as early as the 1870s. The modern use of
photogrammetry for architectural survey dates from the late 1930s
through the 1950s, and it has been used substantially since then.
Traditionally, a documenter had to use special equipment, including
a metric camera, where the geometric properties of the body-lens
combination were determined through a process called calibration,
and the photogrammetric plotter to generate useable output. With
digital advancements, the documenter can now utilize any type of
digital camera because software such as PhotoModeler allows the
user to execute camera calibration automatically, and it facilitates
orientation, viewing, and the generation of a wide variety of outputs,
including drawings, contour plots, orthophotographs, digital
surface models, and three-dimensional animations.
11. I discuss three-dimensional laser scanner extensively in the
“Three-Dimensional Laser Scanner Surveying” section.
12. CAD describes the process of drafting with a computer. CAD
is a database type. CAD software, or environments, provides
the user with input-tools for the purpose of streamlining design
processes, drafting, documentation, and manufacturing processes.
CAD output is often in the form of electronic files for print or
machining operations. Through CAD the documenter can display,
edit, and present the survey data, as well as produce drawings and
animations. CAD enables users to view drawings, zoom in and
out, add and delete information, prepare specifications, print, and
transmit information via the Internet. It is an immensely powerful
tool now used in almost all aspects of documentation.
13. Schara, interview, August 18, 2010.
14. The Library of Congress does not accept any medium or format
that does not meet the five hundred-year durability standard. The
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digital data are not reliable for archival purposes due to unsolved
issues of digital data preservation. In this context, the hardware
and software necessary to recognize digital files have a limited
lifespan that makes them unacceptable for use in the Library. In the
case of HABS/HAER/HALS documentation, the Library stores the
actual drawings, large-format photographs, and historical reports
accompanied with negatives on safety film. In addition, the Library
digitizes these tangible records and then puts them on the website.
All the respondents consulted in this study asserted that the sector
is in desperate need of industry standards and guidelines for
digital mediums, in particular for laser scanners. The interviewees
emphasize the need to establish some protocols to streamline the
archival process, and incorporate all institutions, businesses, and
agents in this process.
The preservation of digital data is paradoxical. The advantages
of digital media over analog in fact cause the problems. “Ease of
creation” creates information excess; it is not clear which one is the
original or the copy. “Independence of media” means that it seems
hardly worth keeping the physical artifact. “Constant improvement
in hardware and software” promotes obsolescence.
Until now, professionals have developed four important
preservation strategies: paper, museums, emulation, and migration.
None of these suffices for long-term preservation of digital data,
however. The first two options define printing the document on
paper and preserving that technology in museums. Emulation
involves keeping the documents in exactly the same form as they
are, copying the functionality of the original, and keeping the
original software as well as the hardware. For example, current
incarnations of Microsoft Word can read most of the old Word
documents. Microsoft or Word may not be around in the coming
decades, however; therefore, the user will have to emulate crucial
parts of Word’s functionality on then-current hardware to read
and display old documents. To preserve the physical bit-stream, the
user has to apply error detection to determine whether degradation
is occurring, and to write codes to ensure that new generations are
faithful copies of the original. Emulation is problematic, however,
if the format is proprietary, as is Microsoft Word. One cannot write
software without inside knowledge. Migration involves translating
the document from the old format (or near-obsolete format) to one
that is accepted by new software. Migration involves copying the
physical bit-stream to new media as well as transcribing it to a new
logical format. For example, one can go through the Microsoft files,
open them in Word, and save them in the latest version of format.
Even though this strategy seems very straightforward, the user may
lose some features during the translation of data. In other words, the
document is reconstituted.
The general practice among heritage professionals is to migrate
digital data to newer formats. Migration requires continual
operational expense, however, which includes personnel to update
the documents constantly, technological infrastructure to maintain
the upgrade, and every version of the software. In most cases, a
cultural institution does not have the resources to undertake such
a rigorous task. Considering the fact that there is no particular
industry standard for migration and the future of digital mediums is
unknown, “to keep the data alive” becomes problematic.
For more further information about preservation of digital data, see
Rothenberg 1999, 7; Kuny 1998, 4; Witten and Bainbridge 2003, 459.
15. Art and Architecture Thesaurus Online, “architectural
drawing,” (2004), http://www.getty.edu/vow/AATFullDisp
lay?find=drawing&logic=AND&note=&english=N&prev_
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page=1&subjectid=300034787, accessed July 18, 2012.

32. Lockett, interview, August 17, 2010.

16. Schara, interview, August 18, 2010.

33. Lavoie, interview, August 17, 2010.

17. Catherine Lavoie, chief of HABS, interview, August 17, 2010.
18. Memo (author unknown), Historic American Buildings Survey,
“Need for the Program,” August 14, 1937, HABS File, RG 69,
National Archives, cited in Lavoie 2008.
19. Mark Cowan, project reviewer at Texas Historic Courthouse
Preservation Program, interview, May 13, 2010.
20. Lavoie, interview, August 17, 2010.
21. Aerial photogrammetry is a branch of photogrammetry in which
photographs are taken from a high point, usually an airplane.
22. Laser technologies define electronic devices that control
the laser beam and systems that focus on the laser’s light. Laser
technologies are very common in every section of modern society
such as industry, law enforcement, medicine, and the military. Some
examples of these technologies include laser scanners, laser printers,
laser discs, laser guns, and laser surgical devices. In this essay, I
use the term “laser scanning” to define “three-dimensional laser
scanning.”
23. Schara, interview, August 18, 2010.
24. There are three major types of three-dimensional laser scanners:
optical triangulation, light wave time-of-flight, and laser phase
comparison technology. In this article I focus on time-of-flight
scanners.
25. In the documentation practice, experimenting with new
surveying strategies is not always possible, considering the high cost
of advanced tools, limited project budget, and restricted time that is
required to implement new technologies. For a simple comparison,
today, terrestrial laser scanners cost from $100,000 to $200,000,
while total station devices are priced in the range of $2,000 to
20,000$; and photogrammetric tools cost from $500 to $25,000.
26. Schara, interview, August 18, 2010.
27. According to the Historic American Buildings Survey Guide
to Field Documentation (2011), the surveying equipment for hand
recording as:
Necessary Equipment:
Metal measuring tapes in 35-inch and 50-inch (or 100-inch) lengths,
ideally one tape for each team member (fiberglass and cloth tapes
stretch over long distances and are therefore unreliable), 17-inch
x 22-inch graph paper (bond), eight divisions per inch, nonreproducible grid, oversized clipboard, pencils (HB or harder) and
erasers, molding comb/profile gauge (fine-toothed), digital camera
Recommended Equipment:
Red pens with archival ink (for writing dimensions), large 30-60-90
degree drafting triangle, flashlights/headlamps, plumb bob, line
level and string, ladders, directional compass
28 Bob Brinkman. coordinator of the Historical Markers Program,
interview, June 10, 2011.
29. Cowan, interview, May 13, 2010.
30. Total station is a surveying instrument to read angle and
distances of a particular point on the surface being recorded.
31. Schara, interview, August 18, 2010.
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