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Aerial photography is a tool that has great potetniality in
the pursuit of Civil Engineering. This morning I should like
to discuss some of the applications of the aerial photgraph, and
the information that can be gleaned from their study.

The fundamental idea in any surveying operation is the
measuremnt of horizontal and vertical distances. The large
amount of labor and time that is consumed by using conventional
metods of surveying can be cut down by the use of aerial surveying
techniques,

First,the question of horizontal measurement arrises, Can

horizontal distances be measured from an serial photograph?
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The diagram shows two similiar triangles. The lens of the
camera converges the rays of light reflected from the earth.

(A) in the above drawing is known, it is the altidude of the
lens, (I) is the length of the image which can be measured and
(F) the focal length of the lens which is known,

(6) is the horizontal distance desired and it is readily ap=-
parent fhat it can be solved for by simple geometry,

if the altiude is not kmnown but a distance on the ground
is known the same simple proprtion will give the answef.

This proportion is I
F* K



The proof that vertical distances can be computed is comp-
licatéd but I shall show you that it works on the same principle
as the sterioptican,

The steripptican uses two adjoining photographs taken at
a set distance apart. The eye adjusts for the difference in point
of view that these two photographs present and an illusion of
depth is given.

The angles of view that are presented in these photogranrhs
can beﬁeasured and the relative elevation of wvarious poiﬁg on the
photograph can be accertained,

The fundamentals of mapmaking are simple. Say a large area

is to be mapped.
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Flight lines are set up so that there is a side overiap of
photographs of 40%, (Theses lines are AB, CD, Etc. On the
drawing) This overlap is easily computed as the altidude to
be flown is known, the focal length of the lens is known and the
size of the film is known. Therefore the the amount of ground

covered can be computed as shown previously,



There is usuvally a general map available to give points where

linew of flight should be started in order to get the 407 overlap.
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When a map is not available one can used a ground gk ss etched
as a grid as shown in the sketch, a lens causes an image on the glass,

An object is picked up on one of the lines that is in the
same direction as the line of flight and this follows on the ground
glass in the direction of the line of flight., On the next pass
over the area this original object is ofiset the required distance
for proper overldp and another object is picked up for offsetting
on the third pass.

For over lap in the other direction an object is piébd up

on the ground glass and the time interval is noted for the object
to travel the required distance on the ground glass. An interval
timer is then set for this time and a continuous series of pictures

is taken,

After the photographs are processed they are laid on a board
so as to present a general layout of the terrain, This layout
is called an uncontrolled mosaic, .

For accurate work a system of know points must be availagé.

For example e system of Coast and Geodetic bench marks can
be used, These can be located in relation to each other and the
e:?ors between them can be averaged out. Since the relative elev-

ations s=m can be gptfen from a photgraph there must be some known
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elevation to carry the actual elevations from, known bench
marks give known elevations and by this method contour maps can be
developed.

In a recent edition of the Philadelphia Inquirer ( This
article is enclosed) an article sppeared telling of the Marine Corps
landing at Roche Point, Newfoundland in = mock invasion.

This article went on to say that the Department of Civil Eng-
ineer at Cornell, under Dr. D. J. Belcher, disd osed the following
information about conitions that would be encountered. This in-
formation was gotten solely from aerial photographs. Part of the
analysis was bascd on geo-morphology. Geo- morphology is the
science dealing with the relation of land form to sub-structure,

The type of beach was predicted (this prediction included
the fact that trucks could successfully operate on the beach,

(fhe lack of information about the use of motorized equipment

vat Iwo Jima with respect to the inability of the beach to support
this equipment cost 20,000 wounded and 4,000 lives.), the depth
of water was predicted also the drift of the tide was predicted.

This article continmues by saying that by thesé methods there
is a tendency to eliminate such things as test borings for sub- %ﬁﬁ/ e
soil drainage, for heavy duty traffiec, landslide possibilites L”!4
and generally help solve other similiar problems. |

Furthermore flash floods can be predicted, borrow pits can
be located most economically and the type of material in the borrow
pit can even be specified

I have tried to outline rather briefly the use of a new tool
in Civil Engineering, and I hope that I have succeeded in demonstrating

that aerial photography is an aid that bears personal investigation,









