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PHOTOGRAMMETRY is the modern "min
ute-man" in the New Highway Pro

gram, ready for performing survey services
needed by highway engineers-ready to
make it possible for these engineers to keep
their surveys, designs, and preparation of
plans on schedule so that highway con
struction may proceed as planned, and as
made mandatory by the Federal-aid High
way Act of 1956.

For rapid accomplishment and for at
tainment of better results in highway en
gineering, photogrammetry has been
placed in an important and significant
position. By law, the Highway act gives
recognition to this significance in Section
121, titled MAPPING, which stipulates
"In carrying out the provisions of this title
the Secretary of Commerce may, wherever
practicable, authorize the use of 'photo
gram metric methods in mapping, and the
utilization of commercial enterprise for
such service."

Not only has the Secretary of Commerce
through the Bureau of Public Roads, done
that which the law authorizes, but he has
encouraged, and continues to encourage,
the States to make the fullest us-e possible
of photogrammetric methods in every
stage of highway engineering. This en
couragemen t is given because such meth
ods are efficient. save time and manpower,
and are sufficiently accurate and compre
hensive, when properly used, for obtaining
the qualitative information and the quan
titative (dimensional) data needed in high
way location and design, and in much of
the other engineering work required for
highways.

The Highway Act of 1956 went further
than merely recognizing photogrammetry.
I t added to the definition of highway con-

struction " ... the establishment of tem
porary and permanent geodetic markers in
accordance with specifications of the
Coast and Geodetic Survey in the Depart
ment of Commerce." Also, the Act
provides Federal funds to be matched by
the States in the usual Federal-aid manner
for making the basic control surveys to set
geodetic markers along highway routes,
and for mapping by photogrammetric
methods. Thus the control surveys essen
tial in all mapping by photogrammetric
methods and the large-scale mapping
necessary before any designs can be made
and highway construction plans prepared,
are amply provided for by the new high
way law.

There should be no need for devoting a
larger proportion of our efforts to persua
sion than to performance in order to prove
the usefulness and benefits of ample basic
control and full use of photogrammetric
methods in making surveys for highways.
Our future efforts should be largely de
voted to continuance of performance on
schedule and in the scope and to the ac
curacies required, and also devoted to im
provement of photogrammetric methods so
that these methods will serve the highway
engineering profession better than ever be
fore.

We all realize that much of the progress
made throughout the history of mankind
has been accomplished in consequence of
our outside pressures and our internal
urges. In both the photogrammetric and
highway engineering professions there are
no exceptions to this principle. This is
especially so with the two professions
working together. And the present stepped
up highway construction program, the
existing engineering manpower shortages,
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and the constant urge to continue making
progress are the combination of forces
which have contributed to the recent rapid
acceptance and use of aerial photogram
metry in highway engineering.

Now that its use in this field has become
a reality, it is appropriate to consider the
significance of photogrammetry in high
way engineering. This can be done by
making comparisons in a parallel manner.

Aerial photographs are perspective
views. Examination and interpretation of
aerial photographs provide the qualitative
information, and photogrammetric mea
surement provides the quantitative data
which are always required in highway en
gineering work. The type and quantity
of information and data transmitted by
the aerial camera for recording on photo
graphic negatives is restricted only by
scale and ground obscuring limitations.

Maps made from aerial photographs by
photogrammetric methods are ortho
graphic projections. They are accurate
dimensional representations, containing
whatever is placed on them.

As there are two general types of aerial
photographs, vertical and oblique, there
are also two general types of maps, topo
graphic and planimetric.

Whereas planimetric maps contain only
two dimensional representations, (length
and breadth), of the earth's surface, topo
graphic maps contain, in addition, a re
presentation of relief, usually by contours.

With certain advantages and limita
tions, assemblies of vertical photographs
to form photographic mosaics may be used
as substitutes for planimetric maps or the
planimetric features of topographic maps.
Maps orthographically indicate accurate
position of features; whereas photographic
mosaics indicate only approximate posi
tion, as they contain image displacements
caused by ground relief and the perspec
tive characteristics of the aerial photo
graphs used to compile them.

Aerial photographs are taken by instru
ments and are registered by the effect of
light on chemicals. If the laws of instru
mentation and chemical reaction are fully
complied with, reliable records are ob
tained. Thus, aerial photographs provide
the user of them with an adequate concept
of the topography, its characteristics and
condition, and the ground cover, drainage,
and all types of land use.

Maps are compiled and reproduced by

trained and experienced people, using
special equipment. Results of their work
are comparable in detail to the work of
artists who make still-life representations
with the pen or paint brush. Like an
artist's landscape, maps reflect the intent
and ability of the mapper who makes them;
their completeness is dependent upon the
type and amoun t of information he has at
hand and chooses to see and use.

In their intricacies and scope maps, both
topographic and planimetric, provide their
users with only the details selected by the
map compiler from the photographs and
placed on the maps. If the compiler omits
something, then the map users do not have
it available unless they go to the source
aerial photographs or the ground-to fill
in missing information. On the other hand,
aerial photographs are pictures obtained
in consequence of the extent to which light
is available and used, and to the extent its
impression is fully and reliably transmitted
by a lens and captured by a photographic
emulsion. Thus, aerial photographs are
nearly all-inclusive, and maps are not.

When examined stereoscopically, aerial
photographs provide a true concept of the
three dimensional features of the ground.
Topographic maps give a representation
of relief. And only an experienced user of
such maps can get any concept approach
ing that which is made possible by stereo
scopic examination of photographs. The
maps and photographs together, however,
are companions which will provide com
plete qualitative information and quan
titative data.

From small-scale photographs, broad
and large topographic and land-use char
acteristics are easily determined and rep
resented on small-scale maps with con
tours at large intervals. Finite details can
be obtained only through taking large
scale photographs and preparing large
scale topographic maps with contours at
small intervals. As a substitute for topo
graphic maps, however, large-scale plani
metric maps can be prepared; the third
dimension required in highway design can
be measured photogrammetrically and re
corded and plotted as the vertical dimen
sion of profile and cross sections of the
route zone or band along which large-scale
three-dimensional data are required.

Aerial photographs have adaptableness.
They serve in times of need and where
speed and reliability in attaining results
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are of the essence. They will substitute for
maps, and can be used with little or no
equipment for attainment from them of
most of the qualitative information which
they will supply through stereoscopic
examination and interpretation. They
alleviate many of the difficulties of access
and permit unrestricted traversing of any
area to the extent required.

Maps are accurate to the extent pre~
cision is attained in compiling and repro
ducing them for use. The preparation of
maps requires time, training, special ex
perience and equipment, and knowledge of
details needed in maps according to the
purpose for which they are to be used.
Many of the difficulties encountered in
compiling and using maps cannot be cir
cumvented except by going on the ground
to verify conditions, or by examining aerial
photographs which are the reliable com
prehensive source of qualitative informa
tion and dimensional data lacking on maps.

Aerial photographs are not an end in
themselves, but indirectly, when properly
used, they are an exact means to an end.
Maps, both planimetric and topographic,
can be thought of as dimensional data only
-ascertained to an exactness by either
ground or photogrammetric surveys but
having practical limitations-limitations
caused by lack of understanding on the
part of the map compiler of the purposes
for which the maps are required, and will
be used, and caused by the inadequacies of
photogrammetric equipment and inac
curacies of ground surveys.

Maps of the earth and the things on it
can be made from photographs through
employment of proper techniques. But
photographs of the earth and the things on
it cannot be made from maps.

Aerial photographs, especially those
taken in sequential periods of time, are an
accurate record of conditions at the times
taken, representable by shadows or lack of
shadows, foliage, form and composition of ,
the ground and land use, season of the
year and climate, and photographic char
acteristics, patterns, and texture.

Maps are only relative measures of time
periods and changes occurring as time
passes. Changes in topography by the
forces of nature are slow and limited.
Changes in cultural features (land use) are
varied and often fast-ahvays occurring
because of improvements or retrogression
and decay. Topographic changes are nat-

ural. Land use changes are caused by the
activities of man and nature.

Most of the topographic and land-use
changes are not easily represented on, or
interpreted from, maps of the usual se
quential dates of preparation. This is so
because of the time interval between sep
arate map compilations, whereas the time
interval between sequentially taken sets of
aerial photographs is short or long as con
venient, with inconsequential expense in
volved. The only requirement is proper
planning and execution of photography.
Consequently, aerial photographs are the
means of accurately and conveniently
measuring changes in a small interval or a
large interval of time, but maps usually
measure changes only at large intervals of
time. Sequentially taken then, separate
sets of aerial photographs are reliable sub
stitutes for both place and time interval,
either large or small.

Nature, in her processes of composition
and in forming the shape and character
istics of the world, has provided an infinite
number of patterns and forms. There are
no symbols. Natural patterns are plentiful.
Together, these patterns and forms con
stitu,te a universal language which must be
understood and read to obtain all the in
formation aerial photographs make avail
able. This is equally true with regard to
man's land-use developments and changes.
An experience gained by diligent photo
graphic interpretation will gradually and
surely span differences in patterns caused
by nature and man in their various pro
cesses of development and change.

In contrast, maps are only symboliza
tions of nature's forms and patterns, and
of the various land uses of men. Maps with
their symbols are the best representations
devised by men to substitute for the uni
versal language of forms and patterns.
Map symbols are only indicative of na
ture's works and man's land use, and such
symbols are as limited as man is limited in
portraying all intricacies in the natural
forms and patterns.

The amount and kind of qualitative in
formation and the dimensional data ob
tainable from aerial photographs are com
prehensive, that which is actually obtained
from them is restricted only by the ability,
methods, and desires of the user of the
photographs. His ability to glean the in
formation and data from the photographs
is usually no greater than his interest.
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training, experience, and conscientiousness.
The amount and kind of information that
can be obtained from maps, however, is
restricted by the impossibility of repre
senting on maps everything which is con
tained on photographs; by the purpose for
which the maps were prepared; and by the
abilities of those who contribute to prep
aration of the maps (surveyors, map com
pilers and cartographers) and users of the
maps. Thus, there are many sources of
variables in maps which means there are
omissions and uncertainties in true repre
sentation and interpretation.

Aerial photographs, both oblique and
vertical, are excellent illustrative mediums,
particularly the obliques, because they pro
vide a comprehensive view in perspective
of the land and the things on it-the view
to w'hich we are all accustomed. Maps,
even though they may contain contours to
outline the shape of the ground at intervals
to represent its successive levels, are still
flat and unrealistic to most people. They
only convey proper concepts to the experi-

enced user.
With such comparisons in mind, it is

possible for all of us to agree today that in
the highway engineering field, photogram
metric methods of using aerial photo
graphs, and of using maps compiled and
measurements made photogrammetrically
by use of the photographs are inseparable
companions for supplying highway engi
neers with nearly all the information and
data they require. And, to attain this full
use of photogrammetry, highway engi
neers and photogrammetric engineers must
have full mutual understanding of require
ments, possibilities, and limitations in each
profession.

I am sure that the panel members are
well qualified to amplify these comparisons
and give specific applications in many, if
not all, of the specialites in highway en
gineering where photogrammetry and aer
ial surveys will serve efficiently, save time
and manpower, and comprehensively pro
vide, to the accuracies required, what is
needed for the engineering of highways.

Photogrammetric Engineering Firms'
Contribution to the New
Highway Program*

KENDALL B. WOOD,

K. B. Wood & Associates, Inc.,
Portland, Oregon

T HIS paper will be somewhat provoca
tive. I did not travel 3,000 miles

merely to relate statistical data available to
anyone in Joumals and recorded legal doc
uments. Such statistical material as I have
is largely taken from the Federal Aid High
way Act of 1956, and from a paper by
C. L. Miller, entitled "A Study of the Pri
vate Photogrammetric Mapping Activity
In the United States."t Also I have made

t PHOTOGRAMMETRIC ENGINEERING, March,
1957, vol. XXIII, no. 1.

some slide-rule calculations and have
drawn some conclusions. The prevailing
context, however, will be largely the per
sonal opinion of a practicing engineer-a
man who has spent the last twelve years in
pioneering, financing, undertaking, and
completing some two-and-a-half million
dollars worth of engineering project map
ping by photogrammetric methods. This
opinion may be representative of the pro
fessionally-staffed, medium-sized, photo
gram metric engineering firm in the United
States. I am sure it represents opinions of

* Presented at 23rd Annual Meeting of the Society, Shoreham Hotel, Washington, D. c.,
March 3, 1957. This paper is a part of the Panel on Photogrammetry in the New Federal Highway
Program.


