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FIG. 1

flight a base of about 5,600 m would result
for the flight data of Ranger VII.

Because of its magnification compensation,
the stereoplanigraph is a suitable plotting
instrument. The full utilization of the instru­
ment requires an 18X magnification of the
original photographs (to the picture format
18 X 18 cm.) and a plotting lens of 100 mm.
focal length. A consequence of this is the
necessary deformation of the photographic
pencil of rays by the affine factor of 4; i.e.,
the optical model produced in the instrument
is compressed in the z-direction with a factor
of 4. This factor increases the bz range in the
same ratio and provides a model scale of
about 1 :35,000 in plan and of 1: 14,000 in
elevation. With a z-range which (in the case
of the stereoplanigraph) can be utilized up

(Concluded on page 142)

. * This spelling is correct. - Editor.

D R. SHMU:'TER deals with the geometri­
cal relatIOns of photographs taken suc­

cesiivelv during a rocket flight. I am of the
opinion'that Dr. Shmutter's way of dealing
with this subject matter might lead readers
to visualize quite a new problem in such an
exposure condition. My reason f?r bel,ieving
this is that the attempt to denve dIrectly
absolute magnitudes from the photogra?hs
may seem to be strange to photogrammetnsts
who are familiar with modern photogram­
metric techniques. However, if one separates
this task conventionally into relative and
absolute orientation, then one will readily see
that the solution does not deviate very much
from more familiar concepts.

Any terrain point P (Figure 1) is inter­
sected above a base lying between the camera
stations I and II. Generally base b has three
spatial components. In this case bx and by are
approximately zero; Figure 1 shows the
special case where bx= by = O.

Thus it is clear that such photographs can
be plotted with conventional stereo mapping
instruments. In practice the technical param­
eters of individual designs naturally limit the
range of application. Therefore, stereo map­
ping instruments without a bz sett!ng and
without any possibility of parallel ahgnment
of the projecting beams (bx = 0) are not appli­
cable. It is in any case advan tageous to have
a large bz ranGe. Limits are al~o encounte.red
in viewing of the image wIthout optical
magnification compensation.

It may be interesting to consider-with
reference to the Ranger exposure system­
the possibilities of plotting with conventional
stereo mapping instruments. Aboard the
spacecraft, among other items were two wide­
angle surveying cameras having a focal
length of 25 mm. and a picture format of
11 X 11 mm. In this instance where the
camera axis coincided with the direction of

140



142 PHOTOGRAMMETRIC ENGINEERING
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to 40 mm. with good image quality it would
be possible to plot photographs with object
distances of more than 90 km.

The usefulness of deformation of the photo­
graphic pencil of rays leads to the considera­
tion of the possibilities of the stereotrigomat
system.* The advantage of this instrument
is especially applicable in those cases where
the camera axis deviates from the direction
of flight. (This case would necessitate ap­
proximate solutions due to decentering of the
photographs in the stereoplanigraph.) How­
ever, the stereotrigomat has specifically
been designed for accurate plotting with de­
formed pencils of rays. In its present design

* PHOTOGRAMMETRIC ENGINEERING, Vol.
XXXII, No.5, page 896, September 1966.

the projection system under equal conditions
allows the plotting of a model that has a
horizontal scale of 1: 17,000 and a vertical
scale of 1: 155,000. Up to a nadir distance of
about 8g(7.2°) no modifications arise for an
operator familiar with the plotting conven­
tional photographs on stereomapping instru­
ments. An adaptation of the viewing system,
which will be necessary due to large differ­
ences in the scales of the photographs, will
however not offer any very great difficulty.

Excellen t conditions of the stereoscopic
viewing and measurement of rocket photo­
graphs are also offered by the new interpreto­
scope with independent zoom systems in the
paths of light of the stereo-microscope where
the data obtained can be fed into a computer
for further processing.

SUBSEQUENT REMARKS BY DR. B. SHMUTTER

All photogrammetric problems are of the
same general nature: (a) the derivation of
three-dimensional quantative information re­
quires at least two different photographs; and
(b) the orientation of the photographs rela­
tive to some coordinate system must be
known or solved for.

The pair of photographs either may have a
base with one dominant component (for ex­
ample, bx»by and bx»bz, which occurs in
common photogrammetric practice, or bz»bx
and bz »by, which is the characteristic of this
vertical-base problem), or may have com­
ponents of equal order of size, such as an
oblique base.

If photogrammetric problems are to be ex­
amined from this point of view, the conclu­
sion must be that all applications have one
principle in common: a new point is always
determined by intersection from the ends of
some base. In light of this remark, the reser­
vation of Mr. Scholer. that the vertical-base
problem is not entirely different from con­
ventional photogrammetric problems, seems
acceptable.

The solution of outer orientation need not
necessarily be separated into the two con­
ventional stages. The distinction between

relative and absolute orientation is necessary
if the pair of photographs is set in a stereo­
scopic plotting instrument. An analytical ap­
proach to the orientation problem can avoid
this subdivision. The article to which Mr.
Scholer refers approaches the vertical-base
problem analytically; hence outer orientation
is treated as a whole.

Mr. Scholer suggests that vertical-base
pairs be evaluated with the stereoplanigraph.
I t seems reasonable to evaluate such photo­
graphs mechanically or optically provided no
limitations are imposed by the instrument. A
plotting instrument simulates some geometric
models; presumably the vertical base can be
simulated as well. However, I question the
application of the mechanical/optical solu­
tion in this instance. The analytic approach
requires simple measuring devices, existing
data processing systems can handle the mea­
suring data quickly and reliably, and the out­
pu t can consist of a list of coordinates as
well as printed-out contour lines. Because the
scale of vertical-base photographs is neces­
sarily EmaIl (due to the short focal length and
the high altitude), the accuracy of the graph­
ical representation of the measured data by
means of a computer should suffice.




