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If now the visible moon's surface is photo
graphed from our earth in two extreme libra
tion positions, two stereophotographs are ob
tained as if the photographic stations were
located at Land R, which determine a fairly
favorable stereoscopic base [b]. It is obvious
that the accuracy of the directions LM and
RNf must be extremely high due to the con
siderable distance between the moon and
earth, which amounts to about 240,000 miles.
Such a high directional accuracy can be
obtained only by making the photographs
through a high performance telescope with a

very long focal-length. Using the SO-foot
focal-length telescope of M t. \Vilson Observa
tory in California seems to be a feasible way.
If such photographs are available, it seems
possible that a planimetric and elevation ac
curacy of abou t 200 ft. can be reached by us
ing high-precision measuring devices. The
use of such devices and automatic plotting
procedures which would produce contour
lines on the moon's surface are at present
under investigation at The Ohio State Uni
versity, Princeton University and some other
universities.
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A GREAT expansion of the science of pho
togrammetry in the United States in the

last fifteen years has encouraged a release of
a large amount of information which has been
made available internationally through such
publications as the "PHOTOGRAMMETRIC EN
GINEERING," "Photogrammetria," and nu
merous other publications on various phases
of photogrammetry and its associated sci
ences. This information has dealt principally
with the activities of governmental bodies,
universities, and other quasi-official organi
za tions. I t has concerned descri ptions of new
techniques of mapping, new applications of
instrumentation and details of actual proj
ects which various public agencies have un
dertaken. All of this information has been
most important and interesting and abso
lutely essential to the growth of' the science
of photogrammetry. However, one aspect of
photogrammetry has been described very
lightly in the literature.

A review of recent publications indicates a
scarcity of information concerning the prac
tice of commercial photogrammetry in the
United States. This is most unfortunate for
a tremendous amount of effort and money is
now invested in the pursuance of photo
gram metric engineering by private com
panies. It can be assumed that these com
panies, working competitively, would be re
sponsible for developing new approaches,
techniques, and equipment to more efficiently
compete with their contemporaries. Of course
it should be recognized that not much infor
mation is available for exactly that reason.
A company which has developed an efficient
technique for producing maps is not en
thusiastic about revealing such information
to its competitors unless it can be pro
tected by legal methods such as patent or
copyright.

The author has been in the interesting posi
tion of having had during the past fifteen
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years, experience both with government agen
cies and commercial firms in the fields of both
research and development and actual produc
tion of maps. The comments in this paper
are derived from observations limited nec
essarily to a small segment of the entire pri
vate commercial practice of photogram
metry in the United States. Although the
statements herein are based on a limited
sample, nevertheless, it is felt that this sample
is quite typical and represents practices
which are most common. The paper is not in
tended to be a critique and does not assume
the responsibility for passing judgement on
practices now in use. The information is given
in a purely objective spirit and it is hoped
that it will provide information to the general
photogrammetric community which is not
readily available in the literature at this
time.

In March 1957 Prof. Charles Miller of the
Massachusetts Institute of Technology pub
lished in PHOTOGRAMMETRIC ENGI!\EERING a
report on the status of private photogram
metric mapping activity in the United
States. This fine and timely study revealed a
very interesting situation existing in 1956.
\i\iith Prof. Miller's very kind permission
there is, presented herewith a very brief sum
mation of some of the facts in the study. In
1945 there were four private companies en
gaged in the practice of photogrammetry.
This figure increased steadily until in 1955
there were 32 such firms. It is now estimated
that in 1959 there were at least 50 companies.
According to Prof. Miller's report, in 1955 all
private companies combined were responsible
for $14,700,000 worth of photogrammetric
services. In addition he also notes that there
was $8,300,000 spent for commercial aerial
photographic services, not including photo
grammetric work. It is interesting to note
that of this money spent in 1955, 33% came
from the U. S. Federal Government, 27%
from State and local governments and 40%
from private industry.

In 1955 there \\'as a relatively large num
ber of very small companies and a small num
ber of very large companies. Prof. Miller's
figures sho\\' five companies that did over
Sl,OOO,OOO volume of annual business and 21.
companies \\'hich did less than $100,000 an
nual business volume. It is believed that since
1955 the number of smaller companies has
grown considerably, whereas the number of
large com panies has more or less been mai n
tained or actually may have been reduced by
one or two.

Private photogrammetric and mapping or-

ganiza tions are commercial en ti ties and as
such are predicated on showing a profit as
the reason for their existence. In the past few
years this field has become more and more
competitive. There are practically no gen
eral rules or regulations governing the be
havior of private mapping companies other
than those rules applicable to the operation
of any commercial corporation. Several of
the state governments do attempt to control
mapping companies by insisting that such or
ganizations have their \\'ork certified by
registered professional engineers. However,
this is not as yet a corn mon practice. The
governing dictum is usually the specification
for the particular project as prepared and de
cided by the client. The choice of method and
procedure is very often left to the mapping
organization and is not included in the speci
fication. Of course in a very competitive
situation this can be extremely dangerous be
cause the mapping companies may be
tempted to work at the very limit of their
technical capabilities in order to be in a posi
tion to quote the lowest possible price. Some
clients have attempted to avoid this situa
tion by actually specifying the technical pro
cedure to be followed.

The clientele for private mapping organi
zations is very much as categorized by Prof.
Miller in his report; that is, the Federal gov
ernment, State and local government and
private industry. Since Prof. 1VI iller's latest
figures (1955), it is quite likely that the per
centage of work requested by State and local
governments and private industry has in
creased and the work required by the Fed
eral government has decreased. This trend
has taken place in spite of the fact that some
State governments are now establishing their
own photogrammetric organizations.

The mapping work accomplished by pri
vate organizations is predominately of the
very large-scale type. This ranges from
scales of 1: 12,000 to 1: 600, with the most
common scales at 1:2,400,1:1,200, and
1: 600, with 5', 2', and l' con tours respec
tively. These maps are prepared principally
for engineering studies and public work~,

such as highway design, drainage studies,
city planning, public utility projects, and
the like.

The actual work assign men t is obtai ned
in contract form by one of three methods.
These are open competitive bidding, limited
competitive (pre-qualified) bidding, or
straight closed negotiations. The Federal
government and many State ahd local gov
ernments will announce a project and request
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all and any interested companies to submit
proposals. The lowest bidder will receive the
contract unless for obvious reasons the com
pany is not qualified. The limited competitive
bidding is usually resorted to by some local
governments and by many commercial en
gineering organizations. Under this proce
dure several firms are selected which are con
sidered to be acceptable to the client. These
firms submit their bids and the successful
bidder is selected, but not necessarily only on
the basis of the lowest bid. Consideration
may also be given to the technical plan
which is to be used. The third procedure, a
straight negotiation between the client and
the photogrammetric company, is not nor
mally used by any public organization but is
used by commercial or private companies
that prefer to assign all their mapping work
to one particular company with whom they
have had satisfactory relations.

There has been much public discussion and
argument concerning the virtues and faults of
the various systems for obtaining work. Each
of the three methods mentioned above has its
advocates and its critics. This paper does not
presume to discuss this question.

The type of personnel that staff the organi
zation of these private mapping companies is
of interest. There is a very definite scarcity of
academically trained geodesists, photogram
metrists, or photogrammetric engineers in the
United States. This is due to the fact that
this science is a relatively new one in the
United States, and has undergone a tremen
dous expansion in a few short years. The few
universities that do offer study in these fields
cannot possibly meet the demands of both
government service and industry. It is, there
fore, most common to find that the great ma
jority of supervisory personnel have ob
tained their knowledge of mapping and pho
togrammetry through practical experience
and their own personal readings and research.
A surprisingly small percentage of the man
agement group in the private photogram
metric field has had formal academic train
ing as engineers or possess university degrees
in associated fields. When they do it is not at
all surprising to find that the study has been
in such areas as mechanical, electrical, or
chemical engineering or in one of the sciences.
This is by no means meant to be a criticism
or implication that these men are not ade
quate for the task. On the contrary, the wide
and varied backgrounds which these men
have, bring to the science of photogram
metry a flow of fresh thought which could
not possibly come from the more orthodox

thinking of the men trained in the specialty.
Of course such situation also has its disad
vantages as well, which are quite obvious.
Actually a tendency exists under such a setup
for extremes in management; that is, the
good men tend to be exceptionally good and
the poorer men tend to be unsatisfactory.

With the growth of private photogram
metry and the development of a competitive
spirit, there has also risen a unique type of
profession or occupation known as the pho
togrammetric or mapping salesman. The
basic function of this personality is to obtain
mapping work for his organization. He ac
complishes his objective by visiting various
potential clients and alerting them to the
capabilities of his own organization and how
it can meet the desires of the potential client.
Although this particular personality may be
considered as a salesman or a sales engineer,
aside from his commercial worth to his com
pany he accomplishes a valuable service to
the photogrammetric community at large,
often sometimes to his own detriment and
dismay. Many times he visits organizations
that are completely unfamiliar with the capa
bilities and advantages of the photogram
metric method of mapping and he will spend
considerable time and effort in educating
these people in the field of photogrammetry.
However, after he has done an excellent
job in educating the client, it will often turn
around and either award the project to an
other company or ask for competitive bids
which do not always yield the project to the
original salesman. Sometimes these salesmen
in their zeal overstate the capabilities of
photogrammetry and the resultant project,
when completed, is the cause of disappoint
ment to the client. In such cases the science of
photogrammetry receives a definite setback.
However, in general, the photogrammetric
salesman gives a valuable and creditable
service to the introduction of this science in
areas where it is not known or is not well
understood.

The photogrammetric equipment used by
the private companies more or less reflects the
competitive spirit under which they operate.
The highest premium is placed upon a maxi
mum output per dollar of equipment in
vested. A minimum amount of required oper
ator training is desired. Recognition is taken
of the fact that skilled labor is a very expen
sive commodity and, therefore, machines
must be so designed that the human operator
can work under optimum conditions. By far
the most common class of plotting instrument
utilized is the dichromatic anaglyphicdouble
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projection type, particularly that which
yields a projected stereo model which is a
five-time enlargement of the aerial negative
scale. It is more or less accepted by most com
mercial mapping organizations that such
type of instrument, when in good calibration
and well cared for, is capable of yielding
stereo plotting accuracies very close, if not
equal, to the accuracies obtained with the
more complex and expensive optical train
universal type instruments. The universal
plotters, of which there are a considerable
number in the United States, are utilized
principally for aerial triangulation or special
cadastral type mapping where horizontal
coordinate data of points in the stereo model
are required with a high degree of precision.
Operators of such type equipment naturally
require a higher degree of training and are
relatively scarce. They are quite naturally
paid a higher salary than the operators of the
anaglyphic projection type equipment.

With respect to actual equipment that is
now being used by commercial mapping or
ganizations in the United States, it is esti
mated that there are approximately 300 to
400 anaglyphic direct projection type plotters
in use. The large majority of these project the
stereo model at five ti mes the scale of the
aerial negative. The anaglyphic projection
equipment consists principally of the Bausch
& Lomb Multiplex, the Balplex, the Kelsh
plotter, and the Nistri Photomapper. The lat
ter two instruments have been modified oc
casionally to be used at six and seven time en
largements as well as the cust Jmary five.
Compilation of the stereo model with this
type of equipment is usually directly at the
scale of the projected stereo model, partiClI
larly for large scale mapping. Very little use
is made of pantographs, coordinatographs, or
other devices for changing the scale of the
stereo model.

The universal type optical train stereo
plotters are much less common than the
anaglyphic projection type. Their possession
is restricted principally to the very l<lrge com
panies who can afford the necessary invest
men t. Among these instru men ts in actual
commercial use at this time can be found ex
amples of production of Zeiss, vVild, Santoni
and Nistri. It is interesting to note that in the

greatest majority of instances where com
panies use this type of equipment, it is
usually used in conjunction with the ana
glyphic dou ble projection type.

The principal types of aerial photography
used by private commercial firms in the
United States today are the 6" or 152 mm.
wide-angle metrogon and 6" wide-angle dis
tortion free type. The format of such pho
tography is pretty well standardized at
9"X9". A small amount of aerial photog
raphy with the St" (210 mm.) focal-length
with a 9"X9" square format is obtained and
is used mainly for mapping in extremely
mountainous or heavily forested areas. Film
cameras are used almost exclusively. A wide
variety of aerial cameras is used including
not only all commercial makes now available
but also a number of surplus U. S. Air Force
type mapping cameras.

Private photogrammetrists in the United
States now face a stimulating challenge. A
tremendous amount of "'ork is yet to be ac
complished. It is well known that the United
States is not well mapped at very large
scales. The government agencies are prin
cipally concerned with large-scale mapping
at scales of 1: 10,000 or smaller. The very
large-scale maps at scales of 1: 10,000 or
larger are relatively scarce except in very
heavily populated areas. Of course such very
large-scale maps are absolutely essential for
intelligent community planning as well as
sound engineering. The large population ex
pansion in recent years, and no doubt in fu
ture years, will increase the size of communi
ties and result in more and more demand for
mapping services. These the government can
not readily supply without heavily overtax
ing its existing facilities. Therefore, it will
fall to the private commercial photogram
metrists to satisfy these demands. It is to be
hoped and expected, because of the competi
tive spirit of these private companies, that
we can look for development of better,
faster mapping techniques but at a lower
cost per uni t area mapped. Of course develop
men t of these new proced ures and eq ui pmen t
will ultimately be of universal benefit to the
private photogrammetrist and the govern
ment photogrammetrist, both in the United
States and internationally_


