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PART IV: PHOTO-INTERPRETATION IN
MILITARY INTELLIGENCE
Ragnar Thoren, Captain, Royal Swedish Navy
THE invitation of the Board of the International Society of PhotogramO Nmetry,
at the World Congress at the Hague, in September 1948, I was given
the opportunity of introducing Photo-Interpretation, the branch of science,
which, especially from a military point of view, is of such immense importance.
At this Congress I presented a military scientific piece of work entitled "Photographic Intelligence and Photo-Interpretation. "1
By a decision of the present Board of the Society, photo-interpretation has
been assigned a special Commission VII. It was decided that its military field
of work and application should be discussed in a special section "Photo-Interpretation in Military Intelligence." This phase of intelligence embraces the interpretation and coherent analysis not only of aerial photographs but also
all kinds of pictorial material which, from a military point of view, can be of
interest or value.
As a lecturer in photo-interpretation' for Staff Officers, as a specialist in this
fascinating branch of military intelligence, and also as an ex-combatant officer
in the Finnish-Russian war, the author has always found that top results are
. achieved by the interpreter only when he has the opportunity of combining
information from both air and ground photographs. It is often the case up in
the far north, that photo reconnaissance for army operations and, under certain
1 The work was reviewed in PHOTOGRAMMETRIC ENGINEERING, Vol. XIV, no. 4, (December
1948) by Gomer T. McNeil, U. S. Naval Photographic Interpretation Center, Washington 25,
D. C. Approved for publication by Royal Swedish Navy, U. S. Navy and U. S. Air Force.
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specific conditions for navy operation~, cannot be carried out otherwise than
as ground photo reconnaissance-from terrain or sea.
The possibilities of photo-interpretation are, however, essentially dependent
on the quality and scale of the pictures, and therefore chiefly on the technical
resources and execution of the photo reconnaissance. In considering these facts
it is always advisable to discuss both these branches of activity of intelligence,
photo reconnaissance and photo-interpretation, in close connection one with the
other, and with special stress on the reconnaissance.
AIR PHOTO RECONNAISSANCE
METHODS AND MATERIAL
The methods of air photo reconnaissance change chiefly with the progressive
developments of the enemy's air defense and radar equipment. A method, which
one year was considered well adapted to its purpose, may in the following year
greatly endanger both personnel and 'material, and must be regarded as altogether condemnable. These unavoidable changes in the decision of methods
force the construction of new cameras and improved optics, etc. to meet the new
demands.
For example, we should remember how, during World War II, the enemy's
air force and 'anti-aircraft artillery gradually forced the strategic photo-reconnaissance aircraft to greater and greater altitudes. After a relatively modest beginning for the German Air Force with a maximum altitude of approximately
21,000 ft. ,(6,500 0 eters) in the autumn of 1939, the photo-reconnaissance planes
were soon forced up to a normal height of approximately 26,000 ft. (8,000 m.)
during the offensive against France in June 1940, and to approximately 33,000
ft. (about 10,000 m.) during the attacks on Leningrad and Kronstadt in the
autumn of 1941. During reconnaissance raids over certain well defended German
bases towards the end of the war, the Allied Air Force raised this latter figure.
I well remember the comments of a Finnish general to my praises of the achievements and courage of the Finnish airmen when, one day in August 1941, they
carried out aerial photography over the Russian positions at Hango at an altitude of 21,000 ft. that the Germans later executed at 33,000 ft. "Had the Finnish planes been able to go up as high as the Germans, our boys would certainly
have availed themselves of the greater altitude." The Russian anti-aircraft
fire was widely known as both intense and effective.
After World War II this extremely great altitude for photo reconnaissance
was increased still more, and as early as 21st August 1949, extraordinarily good
small-scale verticals for topographic intelligence purposes were taken in flight
by an American Navy jet fighter from an altitude of 51,089 ft. or 15,571 meters
(according to an article by Glenn E. Matthews, F.P.S.A., in a special number
of the Photographic Journal, April 1950).
With the increase in altitude for reconnaissance, aerial cameras with ever
longer focal lengths have been constructed, so as to get a satisfactory photo
scale for photo-interpretation under all circumstances. As an example it may
be mentioned, that the chief of the photographic research activities of the American Air Force, Colonel George W. Goddard, in an article about new and proposed developments in aerial reconnaissance photography in PHOTOGRAMMETRIC ENGINEERING, Vol. XV, No.1 (March 1949) discussed cameras with
focal lengths up to ..240", or about 6 meters. A photo scale of not under 1: 10,000
is usually necessary in order to interpret details in the enemy lines. One can get
this scale at an altitude of 33,000 ft. (about 10,000 m.) with a camera with a focal
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length of 40" (about 100 em). When the focaJ length is increased, however, the
photo field or the target area which the camera embraces, is decreased, often
with the result that the desired target is outside the limits of the field when
exposed.
Two long distance cameras for vertical photography are therefore nowadays
often used together with the optical axes of the instruments diverging somewhat, through which almost twice as great a field is reproduced. However, this
kind of moun ting has a disadvantage, i. e. these near vertical photographs preseil t
slightly oblique pictures with a varying photoscale across the photograph,
which must be carefully observed by the interpreters as soon as exact measurements are to be made.
The strategic reconnaissance planes are, however, also equipped with cameras with shorter focal lengths, 6"-11.8" (15-30 em.) and embracing a greater
width for taking survey pictures of an area in which detail r~connaissance with
long distance cameras is being carried out at the same time. Between-the-Iens
shutters are preferably used in these smaller cameras with relatively f short
focal lengths. In this way such precision-built cameras can also be used to advantage for map making purposes. It is worth mentioning in this connection
that new and improved shutters for aerial cameras are developed by the Air
Research and Development Command, Wright Field, Dayton, Ohio (described
by Mr. A. H. Katz). With three precision-built cameras with short focal lengths,
usually 6" (15 em.), placed in so-called trimetrogon mountings, one gets not only
verticals, but even obliques of the terrain on both sides of'the direction of flight,
which are suitable to be used as a basis for quick presentation of aer:ial maps.
The trimetrogon method, which has been developed and perfected by the
Americans, especially at Aeronautical Chart Service, Washington D.C., makes
map making of considerable areas possible in a very short time. As an example
it can be mentioned that approximately 240,000 square miles, or about 621,000
square kilometers of Alaska were mapped by photog~aphy by the U. S. Air
Force during 1948-1949.
.
By day, tactical photo reconnaissance is carried out both as vertical and
oblique photography; by night, only for the taking of vertical photographs.
For day photography, cameras are used with both long and short focal lengths,
mounted for taking pictures of different types. Altitudes and methods vary
according to the nature and effectiveness of the enemy 'anti-air capacity. The
side which is inferior in the air is often forced to operate over its own lines, and
only take obliques in the direction of the enemy area. In such cases cameras
with long focal lengths can prove to beof value even when mounted for obliques.
The side which is superior in the air certainly does not need to pay the same
regard to the enemy air force, but it must however- always operate in accordance with the strength of the enemy anti-aircraft and the effectiveness of his
radar equipment. Through this, the methods of photo reconnaissance will vary
very considerably, and sometimes it may be necessary to take aerial photos
from extremely low altitudes from very fast jet planes. In such cases, all conventional type cameras are useless. The so-called indistinctness through movemen t,
which is in direct proportion to the time of exposure, the speed of the aircraft,
and the scale at which the ground is reproduced, would completely spoil the
photographs. The only usable constructions are those which eliminate the indistinctness through movement through the compensating traveling of the film.
The camera developed by U. S. Air Force, the so-called "Continuous strip"
camera, also known as the "Sonne" camera after the constructor, has proved
to be a particularly pleasing solution to the problem. Instead of the ordinary
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shutter, th'is camera has a permanently open slit over which the film travels
continuously at a speed proportional to and synchronized with the speed of the
airplane. An undistorted, perfectly sharp, continuous image is recorded at
speeds of upwards of 1,000 miles an hour. The "Sonne" camera has also been
produced as a twin-lens type for stereo photography, where the desired stereo
base is achieved through setting the lenses at a greater distance apart on opposite sides of the slit. The continuous strip-stereo camera operates best when photographing from a fast jet photographic reconnaissance aircraft, from 300 to
1,500 feet, or about 90 to 150 meters abovetne ground. But sometimes it may
pay to fly at tree-top height to avoid radar detection and anti-aircraft fire.
The importance of the continuous strip camera can hardly be overrated,
and in the Korean War it has been of immense value to the UN Forces when
gathering material for military intelligence.
,
Either flash bombs or flash units are used to illuminate the target area for
night photographic reconnaissance. The former are dropped from both greater
and lower altitudes, and are ignited by timers, or, electrically, by radio. On the
other hand, the latter are securely hung up, for instance, in the plane's bombrack in order to give.flashes from low and medium altitudes. Both kinds are made
in various sizes, suitable for different operative purposes. Several very fine results of such photography have been published on different occasions in recent
years. Who does not remember with admiration the sharp and very detailed
night stereo photos which, in the early summer of 1949, were taken over Hoboken, N. ]., by U. S. Air Force reconnaissance aircraft with small, but, under
the circumstances, highly effective flash cartridges of 50,000,000 candle-power.
Statements about new, improved types of flash-bombs and cartidges have also
been published, as well as the special constructions of "dust bomb" type which
scatter clouds of flash powder with tremendous illumination effect.
Finally, I should also briefly mention the development of the last few years
in the field of aerial films. First of all, as regards panchromatic film types, increased general high speed in certain cases, and in others increased red sensitization in particular, has been aimed at. Increased panchromatic high speed is of
special importance in night photo reconnaissance with flash bombs and flashes;
increased red sensitization is again desirable in all photo reconnaissance in daylight, but, above all, at great heights and distances. Good results have been
achieved without any subordination of finer grains. The tendency of development
points to still more speed, yet finer grains and lower shrinking coefficient in the
film base.
Infrared films of the conventional type are generally J'!lost sensitized to
blue-violet and infrared. The infrared effect is obtained with a filter which
absorbs most of the visible spectrum, in any case up to deeper red. The latest
emulsion types are characterized by considerably greater infrared speed and
still more moderate grain and good resolving power. Such films are especially
suitable for haze penetration in oblique long distance photography and for
camouflage detection. Color films for reconnaissance purposes are to be found in
several types. The more conventional of these, which is intended to be presented
as a direct positive photo has, during the last few years, acquired still greater
sensitivity and more natural color rendering. But even the special color film,
which is developed to a: negative in order to reproduce the terrain with its
complementary colors, has been considerably improved and very widely used,
especially by the UN forces in Korea. The negative color system has the advantage that either color or black and white prints may be made from the
negatives. Special methods for processing suc~ color films in field laboratories
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have been developed at the Photographic Laboratory of the U. S. Air Force
Air Materiel Command (now the Air Research and Development Command).
According to the published data together with the very beautiful and extremely
detailed continous strip-stereo photos in color of enemy positions in Korea, the
finished color transparencies can be studied by the photo-interpreters in stereo
within three hours of the termination of the reconnaissance assignment.
Yet another type of color film which has been considerably improved during
the last few years is the "Camouflage Detection" film, developed by Eastman
Kodak Co., which is also sensitiz'ed ,to infrared radia.tion. Because this so-called
"CD" emulsion not only detects camouflage, but also gives other valuable information about the terrain, this film type has very successfully complemented
the black and white film as a means of reconnaissance in military intelligence.
STRATEGIC APPLICAT,ION

Photo reconnaissance is one of the most important aids of strategic intelligence. It is always a topical subject, both in peace and in war time; and in
Sweden we have not forgotten that, with the aid of such activities, Hitler prepared an offensive against our country. Industries, power-stations and railway
junctions, etc. and landmarks of importance for finding one's way from the
air, such as roadS', railways and watercourses, had been photographed both from
the air and the ground and carefully described in very comprehensive, secret
haridbooks. Many of the photos were taken by German aircraft, but a lot by
Swedish photographers, most likely chiefly for advertising purposes, and were
then purchased in the open market, in many cases as picture postcards. It was
undeniably very valuable intelligence material, which, in this all too easy way,
fell into the hands of the Germans. Especially appreciated were the low obliques,
which, as annotated photos were of great help in obtaining bearings for inflying on the target, and, in close-ups, a good basis for precision attacks. Such
pictu'res seem-also to have been popular among leaders of industries and other
concerns who loved to illustrate their advertising folders with perfect pictures
for an offensive. Only naive ignorance of the terrible risks to which our industries
and' the lives of the workmen were thus exposed can explain such action. We
must also remember, that seemingly innocent aerial photographs, when interpreted by specialists and compared with other pictures of a similar kind, give
exhaustive information regarding the most suitable ways of attack on constructions of capital importance to the country. Thus, since September 1939, the
taking of photographs from the air has been prohibited in Sweden, except by
permission of the Chief of the General Staff of Defence.
Strategic aerial photo reconnaissance in war time is meant to contribute to
correct estimation of the enemy's resources, grouping of forces and intentions.
It is to be a basis for one's own military operations, raids at sea and strategic
air-raids. Through such reconnaissance, information is gathered about strategic
targets of different kinds, such as war industries, communications, powerstations and dams, naval bases, airfields and fortifications, launching bases for
self propelled bombs, radar constructions, etc. In this way information is also
acquired about the physical nature of the areas in question and the registering
of topographical changes which have been made there. Through this a correct
revision of existing map material, and quick presentation of specia!l maps is
made possible.
As an example of strategic photo reconnaissance, we have the very comprehensive photographing activities which usually precede an invasion. From
the aggressor's point of view, the chief task for this reconnaissance is to gather
pictorial material on the coastal areas in question, traffic-routes, harbors and
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mooring places, sectors of beach suitable for landings, as well as uplands in the
rear, with airfields and constructions of various kinds which may be of interest
to the command from an operative point of view.
Many of the photos of the intended invasion area also serve tactical purposes and are used to show how the landing-craft must be navigated in order to
avoid obstacles and barriers, how the beach defense is to be fought, which
roads the armored forces ought to choose, and where air-borne troops can be
landed, etc.
On the basis of aerial stereo photos, large-scale relief maps are also presented,
with the aid of which the single individual can thoroughly learn the more important details of terrain, the exact position of machine-gun nests, bunkers and
gun emplacemen ts and the extent of mine fields, etc., all of which greatly con tribute to limiting casualties during the actual landing operation.
The invasion maps can be kept up to date through daily photo reconnaissance, and the military units supplied with important intelligence about the
enemy right up to the last minute before the actual "D" day.
On the other hand, the defender uses photo reconnaissance to gather reliable intelligence about the enemy's intentions and preparations, which in many
cases cannot be hidden from a vigilant air force. Suitable craft for the invasion
must be directed to prearranged places of embarkation, and along the roads
leading to them, more and more personnel and materials must gradually be
transported. Both this traffic and also the unavoidable camps and dumps of
pre-embarkation can most likely be detected and studied in detail in the reconnaissance photographs. Thus, strategic photo reconnaissance which is well
organized and carried out in the right way has great possibilities of eliminating
the element of surprise in enemy actions on a larger scale.
TACTICAL APPLICATION

Tactical photo reconnaissance is carried out within the tactical operation
area, or the actual battle zone, and is intended to give exhaus'tive reports about
the nature of the terrain, details in the enemy fortifications, the positions of the
artillery units, the formation and grouping of reserves, and intelligence from
which the enemy's probable plan of action may be estimated.
As earlier stated, the reconnaissance methods change in proportion to the
enemy's air defense. If the enemy is superior in the air one can count on his moving his forces openly, by day, when photo reconnaissance has great possibilities
of achieving good results and of being able to register the movements of the
enemy in detail. For a certain time however, the reconnaissance planes must
remain over enemy territory, which may prove difficult on account of the
enemy's superiority in the air. However, if skilfully carried out, there are great
possibilities of such reconnaissance being successful, with very fast planes and
perhaps with a fighter escort. In this case, oblique photography may be necessary. Under conditions of air parity, it is probable that the enemy's movements
will still mostly be carried out by day, although with much greater caution than
in the former case. Naturally, disguised action through woods and forests hampers reconnaissance, and still more, photo-interpretation. If again the enemy
is inferior in the air, it must be taken for granted that his movements will mostly
be carried out by night. The question of night photography may then arise.
If the enemy has succeeded in establishing a bridge-head, it is of the greatest
importance to continuously register the tactical situation through photo reconnaissance; and with the help of verticals, annotated photos as well as highly detailed target maps and mosaics, give a basis for the successful breaking down of
the enemy positions with both army and naval artillery.
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While strategic ppoto reconnaissance is generally carried out as vertical
photography, both vertical and oblique photography are applied in tactical
reconnaissance. Obliques have proved themselves popular with ground forces,
owing to the fact that they give a survey of the terrain even behind protecting
ridges and heights in a natural way. They are used with preference as annotated
photos in intelligence, and at the same time successfully complement both topographical maps and verticals".
.
Through low obliques, one can give landing craft clear, eloquent information
about the details on the beach which [s to be used. Put together to form a
panorama, such obliques give a surveyable picture of the coastline and the
defenses which will be met during the advance in the terrain.
The following section about photo-interpretation gives, through examples,
soine of the tactical intelligence one can get from photo analysis of the very
detailed reconnaissance photographs of good quality.
GROUND PHOTO RECONNAISSANCE

Gro\lnd photo reconnaissance is chiefly an aid to the tactical intelligence
service within the battle area, but, in the broader meaning of the word, can also
be said to be a strategic intelligence organ with a place to fill even in peace time.
Such reconnaissance can be carried out both ashore and at sea, and, in the former
case, on targets either in the terrain or at sea..
As a tactical aid, ground photo reconnaissance has been assigned ~ertain
definite tasks. One of these is fast reconnaissance with patrols behind the enemy
front with the purpose of objectively ascertaining what an observer sees at a
certain moment. Measurements can then be taken on the photos and the various
targets such as artillery of different types and calibres, tanks, etc. carefully identified by the photo-interpreters of the unit. It is worth mentioning that the
terrain reproduced in the ground photos can often be localized accurately by
comparing it with aerial photographs of the area in question.
Another task for the tactical ph.oto reconnaissance within the battle area is
to photographically reconnoiter targets which cannot be fixed through mere
visual reconnaissance or through field-glasses. Such detailed photo reconnaissance is carried out on the front lines with the intention of ascertaining the types
of the enemy fortifications, and revealing whatever camouflage may exist.
Through keeping a continuous photographic watch Jver one and the same
sector of the front, it is possible to ascertain what changes may be made in the
enemy terrain, for example, newly erected, well camouflaged emplacements and
machine-gun nests, etc., which, otherwise, might not be observed. These photos
are also presented as stereo panoramas, and used at observation and fireregulating stations apd command stations and artillery centers respectively
as a basis for making out reports and issuing orders and directing fire. Target
fixing is made very much easier if ground photographs are available .
• In mobile fighting within one's own area, panorama photos are used in a
corresponding way for observation and fire regulating purposes, when keeping
watch, report and order issuing, etc. but with the difference that the photos
are taken over the battle area to-be, in front of the planned new positions.
Ground photographs can be of great value for fire-directing purposes of
mortar and artillery units. Panorama photos with coordinate scales already in
the negative are most suitable for this, and should be taken when the situation
permits.
Ground photo reconnaissance witHin the battle area, is, however, carried
out not only by day, but even by night; in the latter case, especially to accurately fix the positions in the enemy lines of machine-guns and other automatic
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weapons. A camera with an open shutter, registers muzzle flashes and tracers
absolutely and distinctly, and the light which is always in the sky, even on dark
nights, is quite enough for the exposure of a sensitive film in about ten minutes
or perhaps half-an-hour or more. In this way, the contours of the terrain appear
in the photo; this facilitates the fixing of the positions of the sharply defined
flashes and tracers in the film. Stereo-pairs are naturally desirable for photogram metric completion of imperfect tracers, etc.
For fast reconnaissance with patrols behind the enemy lines, the camera
material must be easy to handle and light to carry. Amateur cameras with good
. optics and only a few adjustments and a size of 2t X3t in. (6 X9 cm.) have
proved to be most suitable. If the camera is larger, it is unwieldy; if smaller,
the photos are too small and have to be enlarged. The focal length should be
about 4" (10 em.), which gives a photo
scale of 1: 5,000 at a distance of 548
yds. (500 m.). This scale is generally
sufficient to permit vehicles and guns
to be identified without difficulty. Because of the need for speed, the film
ought to be developed as soon as the
patrol has returned, preferably in a
developing box with the possibility of
daylight loading. The contents of the
photo can usually be fixed immediately through interpretation of the
negative; this should be done by personnel who are well acquainted with
the organization and equipment of the
enemy, and in the presence of the
patrol leader and the photographer.
Only in exceptional cases should it be
necessary to make prints.
A special camera should be mentioned in this connection. This is the
Land Polaroid camera or the so-called
"One Minute Camera." It produces a
dry photo, ready for interpretation
FIG. 1. Swedish built camera for ground
within one minute of the finishing of
the exposure. Thus, the observer can photo reconnaissance. This picture shows the
camera mounted with photo and viewfinder
immediately draw on the photo what- periscope (A and B respectively) for photography
ever observations have been made, over the top of a trench. (Manufactured by Ross
and in this way complete his report AB, Victor Hasselblad, Gothenburg.)
with a record quickly-produced annotated photo.
It can also be assumed that the principles of the "Land" camera can be
used for other reconnaissance cameras, when quick results are necessary.
When it is a question of detail-reconnaissance, the camera equipment must
be absolutely first class. The cameras should have exchangeable optics consisting
of a normal lens, with a focal length of about 6" (15 cm.) and teleoptics with
focal lengths of up to about 40" or about 100 cm. The size of the photos should
be not less than 2t X3t in. (6 X9 em.). The lenses must be of high quality and
very well color-corrected. A night lens with a great relative aperture of at least
f/2 and a focal length of 4-8 in. (10-20 em.) should be included in the lens
equipment. The cameras must be well equipped with color filters and prepared
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for infrared photography. They should be provided with exchangeable magazines
which make possible a quick exchange of film types while photographing, and
perhaps even prepared for periscope photography (see Figure 1). A transportable, photographic laboratory with equipment for processing and even .enlarging, is part of such reconnaissance equipment. The material must not take up
too much room, and ought to be easy to establish in a covered van or small
type bus. Instruments for photo-interpretation should also be' included in the
equipment.
Cameras of great accuracy, with a co-ordinate scale which will be exposed
in the film are preferably used for the presentation of panoramas. As an example, a panorama camera has recently been constructed at the Research Institute of Defence in.Stockholm, for taking strip panoramas with an expanse of
360 0 or more. Measuring horizontal angles on the photos is carried out with about
the accuracy of an angle minute. The apparatus is built according to the principles of a continuous strip-camera. When photographing, the camera rotates
round a vertical axle through the optical center of the lens. During this movement .it must be levelled with the optical axle in the horizontal plane. In the
focal plane of the lens, and through the optical axle there is a slit, about 0.5
mm. wide, arranged vertically, past which a strip of film travels at the same
speed as the image during the rotation. Through a special arrangement, the
measurement of angles, with the help of the co-ordinated scale exposed in the
film, will be independent of the shrinkage of the film base when drying. The
focal length is 5.3" (13.5 em.), and .the size of the panorama about 2.3"X34.3"
(6 X87 em.). A special measuring apparatus has been constructed for taking
angles on the negative, or a contact-diapositive with a movable microscope
which enlarges 7 times, in the horizontal and vertical directions of the panorama.
This arrangement permits the direct reading of 6,300 parts of the circuit.
Furthermore, an apparatus for enlarging, constructed according to the same
principles as the camera, is included in the equipment. The degree of enlargement is permanently fixed at 2.5. times, but this can be changed. During the
enlarging, the negative of the film is drawn past the slit at a regular speed at the
same time that the paper is made to pass the slit 2.5 times faster in the opposite
direction. The enlarged panorama has a size of about 6 X86" (15 X218 em.)
when enlarged to the above mentioned extent.
When photo reconnaissance is carried out from ships, or from positions ashore
with uninterrupted visibility towards targets at sea, the distance is cakulated
in thousands or tens of thousa.nds of meters. This photography is called long
distance photography. Cameras with very long focal lengths, chosen in consideration of the normal range of the reconnaissance in question, and the desired
photo scale, are often used for this form of reconnaissance.
In the same way that a sector of the front in the terrain can advantageously
be kept under observation through photo reconnaissance, such activity can also
be used for keeping a watch on, and observing a coast, or an area of water at
great distances. Thus, for example, one ought to remember how, during World
War II, the Germans followed the Allied sea traffi.c on the English side of the
Channel, through long distance photography from the French coast.
.
Long distance reconnaissance is always executed with the help of color
filters from yellow to infrared, and with suitable negative material. When taking
photos at great distances, the picture is diffused, due to the fact that the sunlight which the object reflects is bent to a greater or lesser degree, by solid,
liquid or gaseous particles which exist in the air. Generally, the long-wave
rays are less affected by the particles in their path than is the case with the shortwave ones. The more particles that are met, for instance, when the distance is
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increased, the more the blue part of the radiation disappears, then the green,
and, at last, the red. Thus, the rays travel with less interruption the longer the
wave length used.
Finally, the ability of penetration of the long-wave radiation depends on the
nature and size of the particles met. If these are of very small size, as in haze,
the long-wave rays are only slightly bent. When the size of the water particles
approaches that of those in damp fog, the deflection is considerable. Fogs are
usually more or less impenetrable ohstacles even for the long-wave radiation.
Undesirable rays are absorbed with the help of suitable color filters. At very
great distances, and in hazy weather, it is advantageous to use infrared-sensitive
negative material, and a filter which permits the passage of the infrared and also

FIG. 2. Swedish built long distance reconnaissance camera, about 10 ft. iIlflength.
(Manufactured by AGA, Stockholm-Lidingo.)

some of the visible red, but, on the other hand, absorbs all other radiation.
A wood, which cannot be penetrated on account of blue haze, appears in the
infrared photo as very detailed terrain with individual trees and bushes standing
out. In like manner, the details of a ship are reproduced with absolute clarity

FIG. 3. Swedish built long distance camera
with a focal length of 96" (250 cm.) and f/15,
mounted on a temporary stand for operation from
the top of a slope in terrain. The constructor of
the camera, Mr. E. Aulin, with his assistant, Mr.
R. Melander, is pointing out the telephone post,
one mile away on the other side of a valley, to
which they afterwards drove in order to be long
distance photographed, See Figs. 5-7. (Manufactured by AGA, Stockholm-Lidingo.)

in infrared photos, in spite of the diffusing effect of the distance haze. However,
satisfactory results are often achieved even with the now faster and faster panchromatic emulsions which are very sensitive to red, together with suitable
red filters.
.
As already mentioned very long focal lengths are usually used when taking
long distance photographs. As a rule, one tries for very detailed pictures, but
often must be content with a scale which permits nothing more than identifying
the target. A scale of 1: 10,000 may be taken as a suitable minimum, and is
obtained with a camera with a focal length of 118" (300 em.) at a distance of 18.6
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miles (30,000 m.), but at a distance of Q.2 miles (10,000 m.) with a focal length
of 39.4" (100 cm.). To make full use of the possibilities of the long lenses, one
must place the cameras so high that the visual range does not fall below the
optical range of the instrument. .
During a lecture at the World Congress at the Hague, in September 1948,
I had the opportunity of showing a picture of a Swedish-built long distance mirror camera with as great an aperture as 30 cm. (see Figure 2) which was suitable
for photographing at dusk. However, on account of air turbulence one cannot
use such strong optics very often. The four element lens camera with a focal
length of 98.5" (250 cm.) as shown in Figures 3-4 was therefore constructed on
the basis of my experience and experiments with long distance cameras with

FIG. 4 (a). The front part of the camera tube can be stuck into the back part for transport.
(b) The 250 cm. camera folded for transport. Once folded, it can be carried by one man.

various apertures. It has a considerably smaller aperture, f/15, and therefore
takes less room and is not heavy to transport. The lens is designed for use mainly
in the red and infrared parts of the" spectrum. Very good results were achieved
with the trial camera delivered in the summer of 1951, when photos were taken
both in terrain and at sea, when turbulence in the air diffused the details in
photos taken on the same occasion and with a great aperture. Examples of
photography in terrain with this camera are shown in Figures 5-7, where the
distance to the target was about 1 mile (about 1,600 m.).
PHOTO-INTERPRETATION

Photo-interpretation in military intelligence embraces interpretation and
analysis of photographic intelligence material-aerial and ground photographs
-in order to extract the greatest possible amount of intelligence concerning the
enemy and the topography in general. Such activity may be said to correspond
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to crypto-analysis in the radio reconnaissance service, and its purpose is to
gather intelligence of strategic, tactical and technical importance.
The interpretation can be done in direct connection with the reconnaissance

FIG. 5. The same persons as in Fig. 3, photographed with the 250 cm. camera at a distance
of more than one mile. The car is only a little nearer.

FIG. 6. Enlarged photo detail from Fig. 5.
FIG. 7. Enlarged photo detail from Fig. S.
Notice the stubs on the post and the flowers The details of the car, for instance the handle
in the grass. Mr. Aulin is, as can be seen, wear- of the door, show in spite of the great distance of about one mile. The driver is taking
ing sunglasses.
his chance to overhaul the engine.*

photography, or, more correctly expressed, after the processing to be used as a
basis for a first phase report. In this case, the film, which is perhaps still wet, is
* In the 4" X6" photoprint it was possible to see the belt It>ops on the driver's trousers and
also single blades of straw to the left of the back wheel.-Ed.
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quickly examined under lights, and is enlarged under a suitable magnifyingglass, in order to analyze and identify the targets of importance. This kind of
first phase interpretation can naturally even be done on quickly prepared prints
when this is suitable and desirable. The result is immediately reported by signal,
or perhaps by telephone, to the staffs and units concerned.
More thorough analysis of the reconnaissance photographs, in order to obtain from them detailed intelligence for strategic and tactical purposes (see
below) is done by specially trained photo-interpreters from certain staffs and
units. Both complete photographic laboratories and material for photo-interpreting are at their disposal. The results of such exhaustive work are delivered
as soon as possible-in any case within the same 24 hours-to the commanders
or staffs concerned, in the form of detailed photo-interpretation reports which
are also known as second phase reports. Statements and estimations in these
reports are usually illustrated by annotated photos (see Figures 8-10, 13-14)
or sketches which correctly reproduce identification and measuring results.
Transparent tracings, superimposed on mosaics, may possibly be used.
Naturally, it takes longer to analyze reconnaissance photos more closely,
especially for technical purposes, su~h as estimating dimensions and other data
for riew types of material and technical equipment of various kinds. This should
be done only at' certain higher staffs, where other forms of time-requiring treatment of photo material such as the presentation of photo maps for tactical
purposes etc., should also be carried out.
STRATEGIC APPLICATION

Earlier in this paper the strategic application of aerial photo reconnaissance
-the very exhaustive photo reconnaissance activity, which usually precedes
an amphibious operation-was given as an example. In this case the defender
uses photo reconnaissance to obtain intelligence about the intentions and preparations of the enemy. Through interpreting reconnaissance photos of embarkation places, one can calculate not only the size and kind of the assembled transport tonnage, and even obtain a comprehensive survey of the troops and material of the inyasion, but also get a good idea of how long the embarkation
takes. The latter is dependent on disposable quay 'space, and for embarkation
and loading, on suitable beach sectors, available crane arrangements and craneships as well as communications; about all of these well trained photo-interpreters ought to be able to give exhaustive reports. When, later on, the. photo
reconnaissance reveals congestions of troops and materials bound for the harbors in question, the intentions of the enemy should be absolutely obvious.
Examples of the tasks of the strategic interpretation in connection with
observation aerial photo reconnaissance are: establishing the number and types
of ships in the enemy harbors, basing aircraft at more important airfields (see
Figure 10), to estimate the volume and direction of the traffic by rail, high
road and sea within the area in question, to try to fix depot organizations and
areas of strategic concentration, to follow activities at certain vital war industries and the development of new industries of this kind, to reveal decoys and
establish the existence of new military constructions of different kinds such as
radar stations, launching stations for self propelled missiles and anti-aircraft
batteries, etc.
Aerial photos of the enemy's shipyards are always of the greatest interest
from a naval operative point of view. With the help of stereo instruments it is
possible to closely determipe the <;!imensions of workshops, building. ways and
docks, and also the types of cranes an,d their working radius. Furthermore,
through continuous photo reconnaissance and interpretation, it is possible to
follow the various stages in the development of ships being built-from the as-
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FIG. 8. Vertical as an annotated photo with symbols showing enemy crossing water~ The troops
are waiting at the places of embarkation, near the ferries. A.A. protecting the embarkation.

FIG. 9. Enlargement showing a small part of Fig. 8 in detail. The ferries and vehicles show up
distinctly. The loading capacity of the ferries can be easily established and the vehicles counted.
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sembly and erection to the launching, fitting out and completion. Even repairing
and overhauling work can be kept under observation. It is even possible, through
measuring the position of the keel blocks in dry and floating docks, to establish
the kind of ships for whjch the docking preparations are intended.
Intelligence valuable from a marine operative point of view, however, may
also be obtained from ground reconnaissance photos taken at a great distance
from ships or positions ashore of naval forces, convoys or single vessels.

FIG. 10. A vertical of an airfield reproduced as an annotated photo sho}Ving: (1) Hangars,
(2) Open aircraft emplacements, (3) Road for moving aircraft, (4) Aircraft type FW 190, (5) Aircraft type Ju 88, (6) Aircraft type He 111?, (7) Aircraft type Ju 86 in emplacements, (8) Antiaircraft tower, (9) Shelter (zig-zag line), (10) Shelter (pit), (11) Stores or workshop premises (rails
laid for the transport of heavy material), (12) Rails, (13) A.A.

The most important and usually the most arduous task, when interpreting
such long distance photos, as well as aerial photos of marine targets, is identifying the different types of ships, their classes and units. The difficulty is that the
scale of the photograph is often considerably smaller than that normally necessary in order to be able to analyze the details of tbe vessels.
I
A further example of strategic photo-interpretation is, through making
comparisons and taking measurements in reconnaissance photos of target areas,
to establish the effect of strategic air raids carried out.
TACTICAL APPLICATION

Through detail analysis of newly taken reconnaissance photos within the
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battle zone, and through a comparison with photos of the, same area, which were
perhaps taken earlier, the tactical photo-interpretation is in tended to give
exhaustive intelligence about terrain, details in the enemy fortifications, the
position of artillery and the grouping and position of reserves, and certain facts
for estimating the probable plan of action of the enemy, etc.
The interpretation permits, partly to establish objectively which details of
military importance, etc. are visible in the photos, and partly to estimate the
inner tactical connection between these details.
The first mentioned. task means that the photos must be systematically
examined over their whole surfaces. This work is of a technical nature, and can
be don\'; by personnel lacking higher tactical schooling. On the other hand it is
necessary to have knowledge of the details of the enemy's field fortification
technique, artillery and different types of vehicles, etG. The training of this.category of personnel in elementary photo-interpretation, aims at reducing the time
for this kind of work to a minimum. See the discussion under "TEACHING,"
The other task"":'-'estimating the inner tactical connection between details
already established-places great demands on both the tactical and technical
knowledge of the interpreter. He must be well acquainted with the tactics of the
enemy and the situation in question, besides knowing the results of other reconnaissance resources.
The systematic examination and the tactical estimation are closely related.
Therefore, photo-interpretation is usually done by the leader dividing the detail
work among his collaborators, but interpreting the photos himself, using the
tactics of the enemy as a guide.
If, for example, the interpretation is of a defense position, he carries out his
own interpretation as follows: He always starts by a careful study of the terrain. Through stereoscopic photo reading he acquires a clear conception of the
height circumstances, the nature of the ground and to what degree it is passable,
how the terrain is covered (by woods, etc.), its surveyability, the system of roads,
paths and beaten tracks, etc. With the guidance of these facts and knowledge of
the enemy tactics, certain conclusions may usually be drawn regarding the
probable general plans of the enemy. With these in mind, he then studies the
direction of the barbed wire belts and anti-tank ditches, etc. which give good intelligence of the general direction and strength of the enemy's positions. After
this, other fortification constructions are established in connection with the
obstacle lines, the positions of heavy artillery together with the probable directions of flanking weapons and tasks, etc. Obvious gaps in the system of emplacement are studied very carefully, from which it is often possible to give
the approximate position of such single flanking weapons, which (thanks to
a well chosen position and clever camouflage) have not been detected in the
photos, but which, in consideration of the system of emplacements, most
probably exist.
After the system of emplacements and the defense of the first 'line have thus
been established, the interpretation continues in depth into the lines of defense.
The grouping of artillery, and positions of mortars, etc. are established. All
tracks and civilian roads which do not appear to have a definite purpose are
followed, and their ends or forks are studied very carefully. Finally he tries to
detect the positions of the reserves, prepared directions of counter attacks and
camp areas. At the same time he tries to form a conception of the tasks of the
indivicfual defense constructions, and also of the probable battle plan.
The results arrived at by the leader and his collaborators flow together during their work, to form an interpretation which embraces not only the details
detected, but even their certain, or presumed inner connection. From the report,
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one must be able to clearly understand what is beyond doubt-perhaps confirmed by other sources of intelligence-and what is only probable.
As an example of the wealth of detail and the high quality of photographs
obtainable while on aerial reconnaissance at very great altitudes with modern
material and fine-grain emulsions, it may be mentioned that, in interpreting
verticals taken at an altitude of 36,700 ft. (about 11,200 m.) at an approximate
scale of 1: 11,000 over lines of defense in mountainous country, it was possible
for the author to establish the exact positions of the barbed wire belts. The posts
of these belts were made of slender trees, whose sawn.off shiny fibers reflected
the light, and revealed the tops as white dots in the photographs (see Figure
11). Moreover, when examined through a stereoscope with a fairly smalI.magni-

FiG. 11. An enlarged detail of a vertical showing a strong point in mountainous country with
the barbed wire belts clearly visible in spite of the great reconnaissance altitude, 36,700 ft. (about
11,200 m.).
.

fying capacity, these tops showed up in relief. Pits, one meter across, blasted
in the rocks for the use of riflemen, were revealed by the fact that their rims
reflected the light and consequentry appeared as white circles round black dots
(the pits), which otherwise would not have been detected. Corresponding circumstances may be pointed out in the case of sandy ground where trenches
and other field works are revealed by the luster of the grains of sand in the earth
that has been dug up around the dark excavations (see Figures 12-13). But even
works in vegetable soil can usually be detected by the variations in the grey
tones of the photos; also it should be noted that mine strips can be localized
in the reconnaissance photos through the lighter tone of the ground where it
has been turned or perhaps only touched.
From a tactical point of view, the fact that tracks of differeht kinds are
often easily discernible in aerial photos is of extraordinary importance. Espe-

FIG. 12. Vertical of a strong point in sandy ground, showing trenches, bunkers,
emplacements and machine-gun nests.

FIG. 13. The same photo as above with symbols.
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cially at high latitudes, and in winter time when the sun is low, it is possible,
thanks to the shadows, to follow solitary ski tracks, even when the photos were
taken at as great an altitude as say 33,000 ft. (about 10,000 m.). Very well
camouflaged vehicles are as a rule revealed by their wheel tracks, as is also the
case with gun positions carefully concealed in woods. Generally speaking, tracks
and paths, which do not conform to the natural lines of the terrain, always

- I

FIG. 14. An interpreted aerial photograph (vertical) of positions in a partially woody district
on both sides of a sound.
A-A =antitank ditch with crossing-place at I
B-B =barbed wire belts, with openings, among others, at I
C-C = infantry trenches
, D = flanking weapons (probably machine guns) which flank a part of the barbed wire belt
E =machine gun nest, flanking before D, probably with a secondary field of fire towards the
bridge and road
F = 2.9" (7.5 em.) A.A. battery with probable task, among others, to defend the bridge
G =emplacements for 4.7" (12 em.) mortar battery
H =40 and 20 mm. A.A. gun towers with probable mission to supplement the fire from the 2.9"
A.A. battery at F
I-I = vehicle tracks.

tend to betray and to give the interpreter the possibility of discovering troops
even in wooded country. Every day spent there makes it easier fot: him to reveal them. In summer, or otherwise when the ground is green, tracks-of vehicles
and human beings, and perhaps even the direction in which they have gone, may
be discovered because blades of grass have been bent or broken, thus reflecting
light in a di'fferent way. Barbed wire is similarly detected; the nearby vegetation
usually remains undisturbed by humans as well as by animals, while on the
other hand, adjacent crops are usually cut or the fields are used as pastures.
The vegetation density often is greater within the barbed wire area, among
other reasons because of greater moisture round the posts and the wire fastenings
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resulting in increased shadow from the grass, etc. Accordingly the barbed wire
belts will show up as lines of shadow or contour-less narrow bands of a darker
tone than the ground on either side (see Figure 14).
As mentioned earlier, entrenchments, etc. are usually plainly visible in verticals, thus often making possible taking very accurate measurements of the
dimensions and contours of gun emplacements. Through previous knowledge
of the enemy's standard emplacement models, there is no difficulty in establishing the type of weapons for which the different earthworks are intended.
Furthermore, grouping gives a good clue to the identification of smaller armssuch as mortars-and also to the position in the trenches of heavy infantry weapons.
Aerial photographs therefore constitute the best possible foundation for
the meticulous study of the enemy lines, and even of whatever changes that
may take place in them; this study is always imperative, both for the attacking
and the defending forces.
EQUIPMENT
INSTRUMENTS AND MATERIAL FOR PHOTO-INTERPRETATION

The following instruments and material are used for photo-interpretation:
stereoscopes, stereomicrometers, "Ioupes" and magnifying glasses of various
kinds and power, precision measuring scales, pantographs, sketch masters and
other drawing apparatus of different kinds, projection equipment and equipment for examining transparencies, etc. and effective lighting sources for the
in terpreters.
The stereoscopes are of two kinds: a smaller type, preferably with a movable
eye base, and a larger type, a so-called mirror-stereoscope, for studying larger
photos. The distance between the center point of the lenses in the mirrorstereoscope is lengthened through prisms and mirrors to 30-40 cm. If one wishes
to examine details with the help of greater power, monocular prism-glasses
are placed' over the stereoscope ocular, generally magnifying 3-4 times. To
be able to move the mirror-stereoscope easily across larger photo surfaces without touching them, it is best to provide them with a special arrangement for
parallel moving. Improved stereoscope constructions, permitting more convenient studying of individual parts of the photo and also giving varying degrees
of power, are desirable.
Improvement is also desired in the present pocket type stereoscope so that
different powers may be used with minimum effort.
With the help of stereomicrometers and the drawing apparatus which belongs to them, the necessary simple stereophotogrammetric measurements
are carried out, such as establishing relative height and dimension, drawing of
single elucidating level curves, etc.
When the stereomicrometer is built together with the mirror-stereoscope,
an instrument of greater precision is obtained, as an example, stereo-comparators arranged for field use.
.
For especially accurate measurements, high quality automatic stereo
instruments are used.
Binocular loupes, worn on the head are very suitable for interpreting single
photos. Tirey protect the eyes from the dazzle of direct lighting, and permit
work with a certain amount of power without eyestrain. Loupes of 5 dioptrics
are most su~table. With similar help it is possible to interpret photos over a
long spell of time and to retain accuracy.
The magnifying glasses should be aplanatic, and the loupes of good quality.
Aplanatic loupes which magnify about four times, have a diameter of 4-5 cm.
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and mounted on stands permitting the handling of smaller precisions measuring
scales under the loupe, are especially suitable for quick two-dimensional measuring. Loupes which magnify about 3, 6 and 10 times, should also be included in
the equipment.
The measuring work in single photos is chiefly carried out with accurate
measuring scales in a color, which owing to its, contrast to the various grey
tones of the photos, facilitates the reading.
Precision pantographs of a smaller type are very suitable for drawing
sketches for interpretation reports based on reconnaissance photos. The instruments should permit accurate and precise adjustments of all desired circumstances of transfer between 1: 10 and 1: 1. The tolerance of accuracy should be
±0.2 mm.
_
As f<!-r as possible, reconnaissance photos should be studied in good light
which preferably should be evenly spread across the whole surface of the photo.
It is desirable that experiments be made to produce more effective and appropriate sources of lighting for photo-interpreters.
Among instruments still desired, should be specially mentioned a device
for easily and accurately determining beach slopes or terrain gradients,
Furthermore, development of a method for interpreting three-dimensional
projected aerial views and a more reliable method of determining beach and
terrain trafficability are desirable improvements.
In their work, the interpreters must haye access to instructive" clear and
concise keys and guides, and special reports on various special subjects. See
TEACHING.
PHOTOGRAPHIC LABORATORY EQUIPMENT, EMULSIONS, ETC.

The laboratories for the photo-interpreting service must be well equipped
with material for reproduction, enlarging, reducing and contact printing, All
of this concerns work with negatives from the small photo size up to 9.5" X9.5"
(24 X24 em.). Besides these, certain laboratories have at their disposal a machine
for making duplicate negatives, as well as multi-printers.
Projection apparatus for various sized photos must also be included in the
equipment.
All lenses of the apparatus must be of very high quality. This is extremely
important for the results of the interpretation. Improved reproducing apparatus
for field use is desired.
In this connection, it should be noted that speed in the work and sharpness
in the photo details are essential.
In accordance with the preceding, the demands regarding the emulsions are
high speed and fine grain. It is also desirable that a quick working, fine grained
developer be produced.
A special type of aero film is desirable, which will register the slight fading
effects on vegetation such as grass, etc., to facilitate the detection of diggings
and mine fields which have been well hidden by means of peat.
OTHER TECHNICAL EQUIPMENT

Speed, accuracy and reliability are factors of the greatest irqportance in
military intelligence. Each new method or invention, which can ~ontribute to
improved results is received with satisfaction. The greatest interest was evidenced in the news of the first successful experiment with Air to Ground transmitted photographs, made on 15 August 1949 by the U. S. Air Force. A vertical
from this occasion, reproduced in th~ Photographic Journal of April 1950, shows
half-tones ;:tnd details very well rendered.

REPORT OF COMMISSION VII (PHOTOGRAPHIC INTERPRETATION)

449

I t is also important that photo-interpretation reports with their annotated
photos, etc., can be sent to the staffs and headquarters concerned by wire, and
at the same time be very well reproduced as regards both their tone scales and
photo details. Experiments with easily transportable telephoto apparatus for
speedy forwarding of such reports, have given good results. Improved equipment of this kind is, however, desirable.
TEACHING

A well known saying from World War II is: "Lack of reconnaissance can
lose the battle." That is certainly very true, but the situation can become just
as disastrous for forces which lack well trained and skilled photo-interpreters.
Great stress must therefore be laid on teaching photo-interpretation. .
A first demand for methodical training is that before the start, the pupils
should be proficient in reading not only topographical maps, but also photo
maps and air photograpns of variou~ kinds. In other words, they should have a
solid foundation to build upop, before the photo-interpretation is commenced.
To make possible all categories of personnel of the Swedish armed forces
receiving fundamental training of this kind, I took the initiative, in the
spring of 1951, in starting special orrespondence courses in map reading and
air photo reading at the Defence Correspondence Institute. In this way, even
the ordinary private has the possibility of finding his way about in terrain in
an appropriate way with the help of an air photograph, and also of making out
a report on the basis of this photograph. At the same time, I naturally counted
on the fact, that in this way, we should get a more plentiful supply of persons,
both male and female, suitable for training in photo-interpretation.
Besides the desirability of finding candidates for such training sufficiently
proficient in map reading and air photo reading, one must check, by testing,
that all have the ability of being able to see stereo relief (effect). But it is perhaps still more important that they have what is called a photographic memory,
i.e. a sight memory. The better their photographic memory, the greater their
qualifications for becoming skilled photo-interpreters.
The object of the teaching varies in the different branches of the armed
forces, depending on whether the interpretation and study is intended for acquiring intelligence from an army, naval or air force operative point of view.
The elementary teaching is first and foremost intended to impart to the
pupils the technique of interpretation and intimate knowledge of types of enemy
equipment, such as tanks and other vehicles, standardized field fortifications,
various ships and their armament, aircraft and airfields, communication constructions methods of camouflage and decoys, etc. They must be taught to
identify the various objects, both in ground and air photographs of different
types-verticals and obliques-single ph tographs as well as stereo photos.
In conjunction with this the pupils should receive special training in twodimensional measurings in the pictures, which in practice often occurs in the
analysis bf large and medium scale verticals used to obtain detailed intelligence
for tactical purpOses. Three-dimensional analysis takes longer and, therefore,
there is seldom time for it when the tactical situation is changed quickly. In many
cases, measuring the height of the objects is quite unnecessary, but is required,
among other things, for topographical intelligence, such as the assessing of
beach gradients, heights of banks, etc. A study of the objects and the terrain
in three-dimensional pictures, i.e. in stereoscopic relief, however, greatly facilitates the interpretation and should always be pursued. In ground photo reconnaissance, unfortunately, only single photographs are all too often procurable.
In considering the necessity for speed, particularly in tactical reconnaissance
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and the ensuing interpretation for first phase reports, the pupils are also trained
in quick examination of negatives still wet from processing.
Under all circumstances great importance should be given to teaching analysis of terrain in aerial photos in different seasons of the year. Furthermore, the
presentation .of annotated photos, reports with sketches, which correctly re:
produce the identification and measuring results, perhaps on transparent tracings for superimposition on mosaics, completed by statements expressed in
clear and concise words, are part of the elementary training.
For more advanced photo-interpreting as a basis for detailed reports, the
training is completed with precision measuring in stereo photographs, and also
in single pictures of the oblique type with the objects photographed in various
perspectives. C0!TIparisons should be made with photographs ta~en earlier of
the same object or area. The pupils should receive training to make them proficient in presenting large-scale information maps, and in certain cases, also
highly detailed target maps.
The advanced training should aim first and ,foremost at imparting to the
pupils a thorough knowledge of the enemy's forces, and his tactical behavior
in various situations. They must be trained to be able to judge the joint tactical
connection between the various details 0 military importance, which it has
been possible to establish in the pictures, and on the basis of the picture analysis
made, to interpret the intentions and plans of the enemy. The pupils must
always have in mind th'at their re'ports must be so reliable that they can be
used as a basis for the operative actions of the Gommand.
Especially this latter part of the training makes great demands on the
efficiency of the pupils, and such advanced photo-interpreting can 'be done
only by officers who have received good tactical schooling.
The analysis of photographs of urban areas and industries of various kinds,
as well as pictures illustrating their activities, for example ship building, also
belongs to advanced photo-interpreting. It is preferable to train technicians and
specialists in these respective spheres for the above mentioned interpretation.
, However, with the help of good handbooks and instructive pictorial material,
even other photo-interpreters can achieve satisfactory results in this branch
- of the training.
Material, of the same type as that of the field equipment of the photo-interpreting organization in question, is chiefly used in this training.
The instruction is illustrated by drawings and large-scale pictures of war
material such as ships, aircraft, tanks'and other vehicles, guns and emplacements
of various kinds, etc. seen as obliques at different angles and perspectives. Similar material is then shown in negative and positive slides, and afterwards in
large-scale reconnaissance photographs, both single and stereo.
Then follows the analysis of aerial photos of different types, with such
material, even colored photographs, in full combat scale.
During the last few years, models of both material and terrain have been
taken more .and more into use for teaching. Large sums of money and very
rrmch work have been devoted to producing realistic models of this kind, based
on ground and aerial photographs. Into perfect terrain models, material details
are then inserted-such as emplacements and tanks and self-propelled guns,
etc. in their correct tactical connections-after which they are photographed in
the desired perspective-with or without color-in various conditions of lighting. In this way one gets excellent "reconnaissance photos," even in stereo,
in a suitable scale for the stage of the training.
Furthermore, it is of the greatest importance that the pupils have access
to good keys and guides on various special subjects with descriptions, for
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example of ships and ship building, tanks, artillery, radar, camouflage, aircraft
and aircraft factories and other types of industries, etc. of importance in total
warfare. The descriptions should be illustrated by instructive top and side
views, and also with aerial and ground photos showing the objects in different
perspectives, scales and circumstances of lighting.
CONCLUDING REMARKS

It is a matter of histdry that during World War II no' major operations
were undertaken without previous photo-reconnaissance and photo-interpretation.
The war in Korea has also fully proved the importance and value of such a
reliable source of military intelligence. There are, however, many other sources
from which the general enemy situation is built up. Therefore, it is of great
importance that intelligence derived from photo reconnaissance and interpretation should constantly be supplemented by, and checked against intelligence
obtained from other sources.
Entirely effective results are achieved, and important matters decided, only
through the assembling and editing of the intelligence received from all the
various organs with which a versatile intelligence service works. The importance of close co-operation between these organs cannot be adequately stressed.
Finally, the following advice is given to all those engaged in military intelligence service. The first rule should be, never to miss a chance of photo reconnaissance and to follow this continuously with the interpretation. This is the
best way of keeping the intelligence effective and up-to-date.
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