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ABSTRACT : Under President Eisenhower's "Open Skies" proposal, the 
United States and the Soviet Union would be allowed to make aerial 
photo-reconnaissance flights over each other's territory on an unre- 
stricted, but monitored basis. The American Society of Photogrammetry 
needs to be firlly cognizant of this program and its technical aspects, be- 
cause its membership will inevitably play a leading role i n  the program, 
should it materialize. Aerial photographic inspection provides a tre- 
mendous potential for revealing military preparations. At the same time, 
the program presents a number of dificult technical problems. The photo- 
grammetry profession needs to be ready with technical know-how so that, 
if the program becomes operative, it can make a great contribzrtion to- 
wards world peace. 

0 NE can scarcely pick up  a newspaper 
these days without encountering, 

somewhere in i t s  pages, phrases t h a t  reflect 
the tremendously significant role t h a t  the 
science of photogrammetry can play in  the  
world of today-phrases like "aerial in- 
spection," "mutual photo-reconnaissance," 
and "open skies." Opinions on  the pro- 
posed "open skies" program have welled 
forth like a mighty stream-sincere opinions 
of statesmen, politicians, editors, pundits, 
religious leaders, a n d  the man on  the  street. 
I believe t h a t  i t  is t ime for something t o  be 
said on  the  subject by the  people who 
would have t o  d o  the  work; and  t h a t  means 
people who .would inevitably be drawn 
from the  ranks of the  American Society of 
Photogrammetry. For  our  Society is  the  
nation's principal reservoir of personnel 
with the  experience and  know-how t h a t  
would be indispensable for putting a n  
"open skies" program into effect. While 
we wait in  the  wings, against the  possibility 
of being called on  stage t o  play this im- 
portant  role, i t  is  incumbent upon us t o  

become thoroughly familiar with the part,  
even if i t  turns out  tha t  the show never 
opens. 

What  aspects of the  "open skies" pro- 
gram should we, a s  practitioners in the 
field of photogrammetry, examine a s  a 
group? Certainly not  the  political pros and  
cons for, although each of us  is  entitled 
t o  his individual opinion, the political facet 
of the  program is  beyond the field of our 
collective competency. Rather, let us leave 
the  questions of International policy t o  our  
statesmen, with the fervent hope t h a t  they 
will indeed be statesmen i n  the  highest 
sense. I t  is  our  du ty ,  on  the  other hand, t o  
take a keen look a t  the scientific, engineer- 
ing, and  technical problems t h a t  would 
arise should the policy be activated. We 
need t o  be acutely aware of the tremendous 
potential of aerial inspection and  the 
possible techniques for realizing t h a t  
potential. A t  the same time, our  eyes must 
be open t o  the  limitations of the program; 
and above all, we must not allow the public 
o r  official mind t o  be deluded by overblown 
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DISCLOSURE 

FIG. 1. MUTUAL INSPECTION FOR PEACE-HOW IT WORKS. Exchange of "Bluepri~its" 
locating military units and facilities. 

ideas of photo-reconnaissance miracles. For  
though we can be certain t h a t  great ad-  
vances in  our  science lie just over the  hori- 
zon-and t h a t  we shall no t  hesitate to  
develop and exploit them-we have t o  
think also of the realities on  this side of the  
horizon. In  this paper, we shall, accord- 
ingly, be concerned primarily with things 
tha t  a re  a t  hand now, the  things t h a t  would 
come into play if action were necessary 
today. 

Our initial concern, if we a re  t o  make a 
sensible technical appraisal of the  program 
and  i t s  problems, is  t o  line u p  the  basic 
facts. Exactly what  is  the "open skies" 
policy and what has been done about  i t  so 
far? T h e  policy was quite clearly defined 
a t  the Summit  Conference in  Geneva, on 
July 21, 1955, when President Eisenhower 
proposed t h a t  the United States  and the 
Soviet Union take the following steps: 

EXCHAIGI  OF "BLUEPRIIIS" PROCftDS FROM 
LESS stnnnvt TO rout stnslnvt DATA 

"To give t o  each other a complete 
blueprint of our military establishments, 
from beginning t o  end, from one end of 
our countries to  the  other; lay o u t  the 
establishments and provide the  blue- 
prints t o  each other. 

"Next, to  provide within our countries 
facilities for aerial photography t o  the  
other  country-we to provide you the 
facilities within our  country, ample 
facilities for aerial reconnaissance, where 
you can make all the pictures you choose 
and  take them t o  your own country t o  
s tudy;  you to provide exactly the same 
facilities for us and we t o  make these 
examinations; and  by  this s tep to  con- 
vince the world t h a t  we are  providing a s  
between ourselves against the possibility 
of great surprise at tack,  thus  lessening 
danger and relaxing tension. Likewise, 
we will make more easily attainable a 
comprehensiveand effective system of in- 
spection and disarmament, because what 
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FIG. 2. MUTUAL INSPECTION FOR PEACE-PROGRESSES IN STAGES-DATA. Exchange of 

"Blueprints" proceeds from less sensitive to more sensitive data. 



FIG. 3. MUTUAL INSPECTION FOR PEACE-HOW IT WORKS. Aerial Inspection Flights plus ground 
observers at key locations continuously report findings and verify accuracy of blueprints. 

I propose, I assure you, would be but a tries in which there are overseas bases. 
beginning." The evaluation phase (Figure 5 )  would 

be performed by photo-interpretation and 
Five ~ e e k s a f t e ~  this proposal was made, data-analysis specialists a t  ten- 

the United States presented to the United ters. The aerial photographs and ground 
Nations Disarmament Sub-committee an  ,ports would be carefully studied for 
outline plan for implementing the Presi- possible evidence of surprise attack or of 
dent's proposal. In a brochure distributed mobilization. 
a t  the time this plan was submitted, the ~h~ theory of this three-fold operation 
mutual inspection program was envisioned is that it provides a built-in warning sys- 
as a three-phase operation: disclosure, in- tem ( ~ i ~ ~ ~ ~  6) against massive all-out 
spection, and evaluation. surprise attack. Such an attack requires 

The disclosure phase (Figure 1) calls for massive preparations which could hardly 
the exchange of blueprints armed escape detection and early warning under a 
strength and military facilities. This ex- mutual inspection system. ~~~h of the 
change lay the groundwork for an three phases is a potential source of warn- 
inspection system to guard against surprise ing ., ~i~~~~ 6 clearly shows. ~h~ stu- 
attack. The exchange proceed in pendous amount of falsification, deception 
stages (Figure 2). Sch~du'es be and camouflage that would be required to 
drawn phasing all exchanges to assure achieve surprise in the face of open inspec- 
delivery of similar types of information by tion would certainly be a powerful deter- 
each government. The exchange would rent. 
proceed from the less sensitive to the more 
sensitive data. 

The inspection phase (Figure 3) provides 
for both aerial and on-the-ground inspec- 
tion. The ground observers would be sta- 
tioned a t  key locations from which they 
could continuously report their findings 
and verify the accuracy of the exchanged 
blueprints. The aerial reconnaissance 
would be conducted by each inspecting 
country of an  unrestricted, but monitored 
basis. Each inspecting country would 
utilize its own aircraft and related equip- 
ment. Liaison personnel of the country be- 
ing inspected would be aboard each re- - - 
connaissance aircraft. Once the plan is in FIG. 4. MUTUAL INSPECTION FOR PEACE- 
'peration between the U. S. and the PROGRESSES IN STAGES-AREA. After bilateral 
U.S.S.R. i t  could then be extended to other plan is in operation it can be extended to include 
countries (Figure 4) including those coun- other countries. 
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EVALUATION 

FIG. 5. MUTUAL INSPECTION FOR PEACE- 
How IT WORKS. Technicians interpret aerial 
and ground reports for possible evidence of sur- 
prise attack preparations or of mobilization. 

On December 16, 1955, the United Na- 
tions General Assembly passed a resolution 
urging the States concerned to implement 
a program for exchanging military blue- 
prints, mutual aerial inspection and es- 
tablishing control posts a t  strategic cen- 
ters. 

At various times since the President 
made his proposal, the Soviets have stated 
that they were prepared to accept aerial in- 
spection, although not as expressed in the 
President's original plan. On April 30, 
1957, they offered to open approximately 
one-third of their territory to the "Open 
Skies" program, if in return the United 
States would permit Soviet air inspection 

of Alaska and the territory west of the 
Mississippi River. 

At the London Conference in August 
1957, the delegations of Canada, France, 
the United Kingdom, and the United 
States proposed a number of partial meas- 
ures of disarmament including several 
alternate proposals for opening certain 
specifically designated areas i n  both the 
Western and Soviet orbits to aerial inspec- 
tion. The proposals ranged from limited 
inspection on a modest experimental basis 
to wide-open inspection of all areas, with 
the choice left to the Soviets. These pro- 
posals were summarily rejected by the 
Soviet delegation, and there the matter 
now rests. But in the words of Secretary 
of State Dulles, speaking of the Soviet re- 
jection of the over-all joint disarmament 
proposals, "let us not fatalistically assume 
the Soviet response is their last word. . . . 
I t  is not impossible that  those principles 
will yet obtain universal acceptance. Since 
the stakes are so high, no chance, however 
slight, should be left untried." 

In the meantime, eight task forces were 
commissioned by Harold E. Stassen, then 
Special Assistant to the President for Dis- 
armament, to design in specific terms a 
practical, effective, and comprehensive 
armament and armed forces inspection sys- 
tem. One of these task forces, under the 
capable leadership of General James H. 



Doolittle, was assigned to the preparation 
of a detailed study of the problems involved 
in the development and operation of a se- 
cure, dependable aerial inspection system. 
The work of the Doolittle task force has led 
them into such complex prob!ems as  in- 
spection and military capability; civilian 
and legal considerations; the possible 
objects of inspection, such as airfields, air- 
craft and missile plants, missile test ranges; 
air defense and air traffic control installa- 
tions; air research and development facil- 
ities; an operational plan, and personnel 
and communications requirements. 

I t  is not intended that this paper state 
specific answers to specific questions such 
as we can confidently expect from General 
Doolittle and his associates. Rather i t  is 
intended to discuss technical aspects tha't 
are innate in the program, whether opera- 
tions are conducted according to a plan 
developed by the Roolittle group or ac- 
cording to any other plan. For if the pro- 
gram is ever activated, members of the 
American Society of Photogrammetry are 
bound to be drawn into key technical posi- 
tions, regardless of the character of the 
specific operational plan. We ought to be 
thinking about this; indeed, we must think 
about it. 

Let us consider the photogrammetric 
aspects of an "open skies" program from 
two standpoints: first, what can be done; 
and second, what are the tough problems 
that will have to be licked. 

To begin with, we can all agree that, 
given good photographs, a t  a suitable 
scale, expert photo-interpreters can ex- 
tract a marvelous amount of information. 
This fact has been well-documented for 
popular understanding in articles such as 
the one appearing in Life magazine, 
October 28, 1957; this article described how 
skillful photo-reconnaissance work by the 
British during World War I1 led to the 
destruction of launching sites for German 
V-bombs on the continent, and thus 
averted a long-range attack which might 
have been catastrophic. 

The United States, of course, also has 
this capability, as has been shown by the 
wartime work of such groups as the Mili- 
tary Geology Unit of the U. S. Geological 
Survey. As an example, we can consider 
the intelligence studies prepared by this 
group for the Corps of Engineers in connec- 

tion with campaigns in the Western Pacific 
area. For years before World War 11, the 
Japanese had released practically no in- 
formation about the Mariana Islands. But 
in March 1944, the Navy furnished the 
geologists with some excellent low-oblique 
24-inch photographs taken on a combat 
mission. Knowing the general geologic 
makeup of such i s l a n d s t h a t  they are 
composed of coral and volcanic rock-the 
geologists were able to predict where under- 
ground installations were most likely to be 
found, where the best areas were for air- 
fields (these were subsequently developed 
for B-29's), what the water supplies would 
be, and where an attacking force could 
most safely land. 

We must remember, however, that the 
problems of general inspection of a vast 
area are quite different from the problems 
of inspecting specific installations in a 
limited area. This leads to the premise that 
two kinds of aerial photography are 
needed: (1) general coverage a t  a relatively 
high altitude, from which clues such as 
transportation lines, airfields, and con- 
struction activities can be derived to give 
leads on the localities where pin-point 
photography is needed; and (2) intensive 
coverage of special-interest areas a t  low 
altitudes or with long-focal-length cameras. 

As an example of what can be done in 
the way of general photographic coverage, 
consider the feat accomplished by Captain 
Robert Sweet of the Air Force in Novem- 
ber 1957. Flying a sweptwing Voodoo jet, 
a t  about 47,000 feet, Capt. Sweet flashed 
across the country from Los Angeles to 
New York and back in six hours and 42 
minutes, photographing a strip of terrain 
all the way. We know that a 134-mile-wide 
strip can be photographed a t  an altitude of 
9 miles with a standard 6-inch wide-angle 
mapping camera such as  the T-12, in 
vertical orientation. If the usual base- 
height ratio of 0.63 were used, the exposure 
stations would by 5 miles apart. For a 
ground speed of 750 miles per hour, the 
cycling time would be 24 seconds. Now, 
this is a practical, already attainable, 
procedure. I t  means that given good 
weather and other propitious conditions, 
general photographic coverage of some- 
thing like 65,000 square miles could be ob- 
tained in one day using one jet aircraft. 
Allowing for an overlap of 20-25 per cent, 
the net gain per aircraft per day would be 
about 50,000 square miles. At this rate, 
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the entire 8% million square miles of the 
U.S.S.R. could be covered with vertical 
photography in some 170 aircraft-days, a t  
a scale of 1 :94,000. If transverse twin low-. 
oblique photography were used instead of 
vertical, the coverage could be obtained in 
half the time, although there might be dis- 
advantages outweighing the speed factor. 

Photography a t  a scale of 1:94,000 
would certainly not reveal fine details of 
military installations, but i t  might give 
effective clues, by means of visible trans- 
portation facilities or construction activ- 
ities, as  to where a closer look is needed. 
I am not recommending particularly that 
photography be obtained a t  this scale, but 
merely citing an example of what is already 
demonstrated to be feasible. 

Unfortunately, there appears to be a 
widespread notion, strengthened by a re- 
cent widely-observed television program, 
that high-altitude photography can be en- 
larged and re-enlarged and re-enlarged 
again, with a gain in visible detail accom- 
panying each enlargement. The example 
cited begins with a single 9-inch-square 
photograph showing all of Manhattan, half 
of New York Bay, and parts of Brooklyn, 
Queens, and New Jersey; from this small- 
scale photograph there is ostensibly ex- 
tracted, through successive enlargement, a 
clear picture of 3 persons sitting in easy 
chairs and drinking tea on their patio. This 
notion should be filed with the story of the 
fellow who took a picture of the whole 
world, but i t  didn't come out because 
somebody moved. 

Anyone who is a t  all familiar with 
photogrammetry knows that if an object 
is not imaged on the original negative, we 
cannot produce its image by enlargement. 
And the fineness of detail that can be 
imaged on the negative is limited by the 
grain size of the photographic emulsion, 
the resolving power of the lens, and the 
scale of the photograph. On the other hand, 
we do have reason to hope for better res- 
olution of fine detail than we now have; 
manufacturers of aerial film have recently 
developed a new micro-file emulsion which 
promises to resolve objects too small for 
the naked eye to detect, so that enlarge- 
ment will actually bring out details to a 
degree never before possible. At the present 
time, however, small-scale photography 
can not be considered as  an effective means 
of obtaining detailed intelligence. 

I t  is also pertinent to mention a t  this 

time the widely circulated statement that 
one plane can photograph a t  490-mile-wide 
strip across the entire United States in 
less than 4 hours, and that this photog- 
raphy can be used to determine such data 
as the approximate capacity of oil refineries 
and steel mills. The reference here is ap- 
parently to horizon-to-horizon trimetrbgon 
photography a t  an altitude of 40,000 feet. 
Anyone who has ever worked with trimet- 
rogon obliques can well imagine what 
success he would have in determining the 
capacity of an oil refinery 245 miles from 
the flight track. More likely, the best that 
could be done would be to identify the gray 
spot on the horizon as  probably Omsk 
rather than Tomsk. 

Once an area has been spotted as  a 
special-interest area, either from ground- 
observer reports or from study of the gen- 
eral coverage photographs, the next step 
would be to obtain large-scale photo- 
graphs for an intensive study of details. 
This can be done by low-altitude flying, the 
use of long-focal-length cameras, or a 
combination of the two. I t  is this photog- 
raphy, a t  scales such as 1 : 5,000 or 1 : 10,000 
which can provide data on the capacity of 
a refinery or the construction of a missile- 
launching site. 

One of the interesting possibilities that 
has been in the news lately is the suggested 
use of an orbiting satellite as a space plat- 
form for aerial inspection. In view of the 
things that have happened in recent 
months, i t  would be foolhardy to say that 
it can't be done. Yet i t  must be admitted 
that i t  will take considerable doing to 
make this a profitable procedure for inspec- 
tion. Suppose, for example, we were able 
to mount a 200-inch astronomical telescope 
(like the one a t  Mt. Palomar) in a satellite 
and then were able to get the satellite into 
orbit a t  1,000 miles up, the ideal range 
according to Von Braun. Photography 
taken through the telescope, which has a 
focal-length of 55.5 feet, would have a 
scale of about 1:95,000, which again is 
hardly suitable for pin-point inspection. 
But assuming that ,  the camera cycling 
problem a t  satellite speeds could be solved 
and assuming that we could recover the 
film readily, this would undeniably be an 
ideal way to obtain general coverage 
quickly and a t  frequent intervals. Of 
course, the mounting of a giant telescope in 
a satellite would present extremely difficult 
problems; here is where the need for finer 
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emulsions and better lenses to give ex- photography to overcome camouflage. 
tremely high resolution is of prime im- Photo-interpretation keys must be devel- 
portance, for they would permit the use oped for searching out clues to under- 
of a smaller telescope to give the same ground structures. A system for coordinat- 
amount of detail. ing photography with information fur- 

In the meantime, we need to consider 
the major problems that would be faced if 
a t  some early date the program were 
suddenly activated and i t  became neces- 
sary to tackle the job with the means al- 
ready a t  hand. I t  is my intention only to 
state these problems-we should all, as a 
group, be thinking about the answers. 

Perhaps the most crucial decision to be 
made is in selecting the type of photog- 
raphy to  be used, for on this decision rests 
the economy and efficacy of the whole 
program. A choice would have to be made 
between single-coverage a t  one flying 
height and multiple-coverage a t  two or 
more flying heights; between vertical 
photography and variants of oblique 
photography; between single-camera instal- 
lations and multiple-camera installations; 
between short focal-lengths and long focal- 
lengths. The flight height, focal-length, 
and photo-scale would have to be carefully 
planned for each type of coverage to give 
the best combination of speed, economy, 
and effectiveness. An extremely important 
consideration is that the photography be 
designed to be compatible with the pro- 
cedures to be used for evaluation and with 
the plotting instruments to be used in 
those instances when plotting is required. 

The logistics of aerial inspection present 
no small problem. A basic decision in this 
respect is the frequency of repeating photo- 
graphic coverage in order to keep i t  up to 
date. Weather research would have to be 
conducted to determine the number of 
photographic days per year that can be 
counted on, so that a reasonable determi- 
nation can be made of the number of 
planes, crews, and cameras to be assigned 
to the job. The problem of supply-film, 
fuel, and other materiel-and the estab- 
lishment of bases are other important 
logistical problems. 

One of the knotty technical problems of 
aerial inspection is the detection of hidden 
installations-a problem which challenges 
the resourcefulness of our best photo- 
interpreters. Answers are needed on the 
extent to which infra-red should be used 
in photographing timbered areas and color 

nished by grdund observers is an impor- 
tant reauirement. 

A reliable procedure for relating photo- 
graphs to available maps or ground control 
would be an essential element of the pro- 
gram, for without adequate control, we 
could literally get lost. 

The procedure for evaluation of the 
photography utilizing the rapidly develop- 
ing science of photo-interpretation, is the 
operation which bears the fruit of the en- 
tire cycle of operations. I t  must be set up 
to make maximum use of the best instru- 
ments and techniques for viewing, meas- 
urement and analysis. 

Not the least of the problems of aerial in- 
spection is the manning of the operations 
by adequately trained personnel function- 
ing in an efficient organizational setup. A 
training program would unquestionably be 
required for personnel newly entering the 
field; but the American Society of Photo- 
grammetry has a broad membership rep- 
resenting photogrammetric know-how and 
photo-interpretation ingenuity, in in- 
dustry, government and the armed serv- 
ices, and a knowledgeable nucleus can be 
drawn from our ranks. 

I t  is not intended to convey the im- 
pression that the mutual open skies policy, 
as now visualized, would be a continuing 
preventative to surprise attack. The job 
of detecting preparation for massive sur- 
prise attack under such a policy would 
logically change as the capability to 
launch such an attack increases. 

Nevertheless we can see, beyond ques- 
tion, that there is a tremendous technical 
challenge to photogrammetry and photo- 
grammetrists in the "open skies" program. 
If the policy becomes operative, the photo- 
grammetry profession will have an op- 
portunity to make a great contribution to- 
wards world peace. Let us, through our 
society, make i t  clear that we are aware 
of the challenge and the opportunity. Let 
i t  be known that we are deeply conscious of 
our responsibility as scientists and that we 
stand ready, if called upon, to exert our 
best efforts to bring the program to suc- 
cessful fruition. 


