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STEREOGRAPHIC MEASUREMENT.

By C. R. ANDERSON, M.A., Associate Professor of Photography, University of Tcronto.

Era.pih'e Drobl-em of deducing measurcme:nts from a pho.to-
d“"awinls fthe inverse of thfit of. producing a perspective
imageg fom the known dimensions of an ob]ect,. for the

rspe PTOdQCed by the lens on a photographlc plate is a true
aStigmctl‘ve if the lens Le free from spherical aberration and

atism,

the lI:nth(_f plate b? assumgd’ vertical theg the ngdal point of
= ths 1s the point of view, the.plate is the ‘p1ct'ure plane,
obtic & .fOC.al length of.the lens is the dlsta‘nce hne.' "I‘he
Doing axis of th.e lens intersects the plate m. the.pn.nmpal
°ri20:nd a horizontal line drawn. thTOl.lgh this pOlI.lt is Fhe

Ay hOf the perspective. Having given the horxzon !me
thay ils) t(l)xtogralph the principal point and the dxstanFe lx.ne,
1 € f.Ocal length of the lens, the problem of estimating

J€Ct in al] its parts is, however, indeterminate, for
. 3% two unknown quantities, viz., the distance of the

Objec :
t and itg dimensions, which are dependent on each other.

the

°bjecltf fWe are provided with two perspectives of the same
Dlane Tom suitable stations, the problem may be solved by

table methods,

b 8he Use of photographs in surveying dates back as far
llumemuzr 59, &\.bout which time ?olonel Laussedat executed
fwhich e’ﬁpenmental. surveys with the camera, t.he results

ived t"lVlere commu.mcated to the Academy of Sciences and
method % € endorsation of that body. Subsequently the
us t as taken up by Meydenbaur in Germany, and was
Gehnan SOme extent in military work during the Franco-
ang Othe:-var" later it was exploited by Finsterwalder, Koppe,
Ia Bt S. It was also used in Austria, Sweden, Switzer-
the d Italy during the seventies and eighties. Perhaps
the z;( €Xtensive work by the photographic method was in

itationy Mountain survey and the Alaska boundary de-
°f Do i (Canadian section) under Deville, Surveyor-General
“nued unlon Lands; this work was begun in 1888 and con-

P to about 1897, and was most successful.

yearsn all this work extending over a period of 30 or 40
th°ug e‘met?OdS employed for reduction of the photographs,
term, m’l ®ring much in detail, were all what may be fitly
1tsels 1 u"'_‘ﬁcular; that is to say, a singfle photograph was in
Ay, atnlt and the determination of any magnitude was
VaTioyg by the comparison of two or more units. The
?"Teo‘,er 5t Od_S are all somewhat intricate ancklaborious, and,
dr,"m t 0’ the Identification of terrestrial details as viewed
lﬂicult. Xr More stations at different angles is often very
zamera tatigaln: the method is not self-contained; for the
Y trian, . DS and other central points must be determined
.~ ation or other extraneous method.

a 2] : A el
e;’ala Dtan of taking a single photograph as a unit is
A :‘Cl :n that of 2 man who views an object with one

Stal-mﬂal' Obsd then moves to a new view point and makes
Tt‘On. . ®Ivation, instead of using both eyes from one
method Seems all the more remarkable that the binocu-

4S not introduced when the plastic properties

of a stereograph were so well known, for the invention of
the stereoscope dates back to 1838.

The first suggestion of utilizing stereoscopic photographs
for measurement of distance by means of a comparator
seems to have been made by Dr. Pulfrich, of the scientific
staff of the Zeiss works, in 1901. (See ‘‘Naturwissenschaft-
liche Rundschau,” 16, p. 589. From that time Oon numerous
articles have appeared in scientific periodicals dealing with
the problem and meantime the firm of Carl Zeiss has steadily
improved the original apparatus until a permanent form of
both camera and comparator have now been reached, both of
which are of great perfection.

In this paper I purpose to deal with the question of
measurement only, assuming that means have been used to
secure accuracy in the setting of the camera.
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Fig. 1.

Consider a single photograph and let lines be drawn on
it representing the horizon and principal line of the picture.
This will divide the photograph into quadrants and the co-
ordinates x and y of any point therein may be measured
by means of a comparator. The actual values of these quan-
tities cannot, however, be determined until their distances
from the station are measured and this distance may be
obtained from a stereoscopic pair.

The method of measuring the depth of field to any point
from a stereograph requires a linear measurement of the
parallax of that point. The relation between parallax and
depth of field may be illustrated by the accompanying dia-
gram, Fig. 1.
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