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FIG. 1. Overall view of the Versatile Planimetric Compiler
showing the projector, stereoscope, and ligh t table.

I N THIS DAY and age when we have created a
multitude of complex equipment to solve

the problems of Photogrammetry, I would
like to describe to you an instrument which,
due to its unique design, encompasses many
of the basic needs of our profession in a rather
straightforward and simple manner. This in
strument was initially named "The Plani
metric Compiler" but, because of its unique
ability to utilize so many input media, we
have seen fit to name it "The Versatile Plani
metric Compiler."

This paper is presented in two parts: a gen
eral description of the instrument, and some
of the technical aspects of the design. The
Planimetric Compiler is designed for the effi
cient manual compilation of planimetric map
manuscripts by abstraction of data from
orthophotographs. I t provides for the addi
tion of supplemental data from aerial photo
graphs and existing map coverage. I t is also
suitable for use in compiling overlays con-

* Presented at the Annual Convention of the
American Society of Photogrammetry, Washing
ton, D. c., March 1966.

taining planimetric data to be added and/or
intensified on orthophotomaps by overprint
ing. The Planimetric Compiler is a modular
design consisting of: an illuminated drafting
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surface, a stereoscopic viewing system, and a
projection unit.

T HE DRAFTING surface (Figure 1) is 37 X 72
inches \\'ith the illuminated 36X36-inch area
centered in the 72-inch dimension. The two
18X37-inch areas, one to the right and left of
the illuminated area, may be used for the
placement of auxiliary equipment.

The illuminated area can be varied in
brightness from 40 to 4,000 foot-lamberts and
is supported on two pedestals. The top
drawer in the left hand pedestal contains the
control panel. The top drawer in the right
hand pedestal has been designed to accommo
date a typewriter or small desk computer. The

rotation of 360° on each optical leg of the sys
tem. A focusing adjustment is provided in
order to accommodate variations in operators
eyes and/or variations in thickness of the
material being observed.

The horizontal optical leg (Figure 2) of
each path may be rotated 360° around the
vertical optical axis and contains an elbow
that also may be rotated 360°. The horizontal
optical viewing distance may be varied from
1! to 42 inches without moving the stereo
scope on the X- Y rails.

A unique feature of this optical system is
the varied modes in which the light path may
be directed to the eyes. By the use of fully
reflecting and semi-reflecting mirror surfaces

ABSTRACT: The Planimetric Compiler permits efficient manual compilation of
planimetric map manuscripts by abstracting data from orthophotographs, with
provision for adding supplemental data from aerial photographs and existing
map coverage. It is also suitable for comp1:ling overlays containing planimetric
data to be added and/or intensified on orthophotomaps by overprinting, or to be
added to basic planimetric manusc'ripts produced by conventional plotting
instruments. The Planimetric Compiler is a modular instrument consisting of
an illuminated drafting surface, a stereoscopic viewing system, and an image
projection unit

two drawers under each of the top drawers
can be used to store drafting material and
related sundries. The rear section of each of
these pedestals, with access through doors in
the back, contains the electrical components.

The system permits stereoscopic viewing of
overlapping photographs at all magnifications
from 2 X to 32 X. Individual magnification
control of each optical path is provided to
permit stereoscopic viewing with scale differ
ences between photographs up to 16X. It is
also possible by means of a third optical leg
and a rotating front surface mirror to view
map information monocularly and compare
it with a stereoscopic pair. This is accom
plished by two of the three optical legs being
able to rotate around the right hand vertical
optical axis, and the first surface mirror be
ing used to bend the light path, at this point,
having the capability to be rotated from one
optical leg to the other.

The resolu tion and field coverage of the sys
tem is a function of the magnification and
varies as follows: resolution, on the optical
axis, from 14 lines per millimeter at 2 X to 192
lines per millimeter at 32 X. Field of view
from a diameter of 2.25 inches at 2 X to 0.22
inches at 32 X. The system permits an image

in conj unction wi th an occluder, the follow
ing combinations can be effected:

• Stereoscopic perception-right eye viewing
right image and left eye viewing left image.

• Pseudoscopic perception-right eye viewing
left image and left eye viewing right image.

• Both eyes viewing image on right.
• Both eyes viewing image on left.
• Right eye viewing only ima~e on right.

(Occluder blocks left optical path.)
• Right eye viewing only image on left.

(Occluder blocks right optical path.)
• Left eye viewing only image on left. (Occluder

blocks right optical path.)
• Left eye viewing only image on right.

(Occluder blocks left optical path.)

The two optical legs that rotate about the
right-hand vertical optical axis have the ap
propriate mode for directing the light to the
eye depending on which leg is in the system.

T HE PROJECTION UNIT provides for the pro
jection of maps or auxiliary photography
onto the drafting surface. I t has a 9 X9 inch
projection area but can accommodate film or
paper prints up to 24X30 inches in size. The
auxiliary copy holder is designed to prevent
excessive bending of any portion of the auxil
iary copy. Any portion of the auxiliary copy
can be projected and can be rotated 360° with
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FIG. 2. Close-up view of the Versatile Planimetric Compiler showing the details of the Stereoscope.

respect to the drafting surface. In addition,
the projected image may be rotated 360 de
grees by using an auxiliary prism rotating
unit attached below the lens.

Magnification of the projected image is con
tinuously variable by means of a Peaucellier*
inversor from 0.6 X to 3 X. The projected
image can be tilted ± S° in both tip and tilt
by means of electrical motors. The projector
tilts are defined with respect to the drafting
surface. To accommodate for the depth of
field at the maximum til ts of the projector,
the lens may be tipped or tilted ± 3°. The
resolution of the projected image is 10 lines
/ m m. or better.

A challenging phase in the design of the
Planimetric Compiler was the development
of the stereoscope. In the limited time period
scheduled for the completion of this instru
ment it was not possible to approach the opti
cal design problem in th~ orthodox manner. It

* Manual of Photograrnrne/ry: second edition
1952, pages 478 and 486; third edition 1966, pages
830 and 832.

was necessary to arrive at a design solution
within rather narrow parameters and then
choose com mercially available optical ele
ments that conceivably would fall within
these parameters.

The available optics were set up on the op
tical bench and evaluated individually and
then in combination with the other associated
optical elements. In this manner, by testing
many optical elements in conjunction with
many other optical elements, an empirical
solution was finally found that would meet
the design criteria. In order to be assured
that the best possible solution had been
achieved, other optical elements bearing the
same characteristics were su bsti tu ted and
evaluated and other geometrical arrange
ments were evolved until there was no doubt
that we had achieved the best possible solu·
tion.

I t was then necessary to determine if the
optical elements could be mechanically pack
aged with the kinematics needed, such as 360°
image rotation, scale variation, focusing, etc.
In order to arrive at a mechanical solution
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that would meet the human engineering
aspects of operation minor variations in the
optical design were made. A full size mock-up
of the instrument was made in order to inte
grate the units in such a manner that the
human engineering aspects could be appreci
ated and solved. The mock-up also helped
appreciably in the solution of many of the
optical and mechanical problems encountered.

As HAS BEEN MENTIONED, a unique feature
of this optical system is the varied modes in
which the light path can be directed to the
eyes. This has been accomplished by being
able to interpose into the light path at will
one of three mirrors: a fully reflecting mirror,
a semi-reflecting mirror or a full transmitting
mirror. It is also required that an occluder be
used in order to interrupt the light path in
conjunction with the reflecting surface being
used.

This feature necessitated an unsymmetrical
arrangement of optical elements and, there
fore, major consideration had to be given in
order to obtain equal light paths. A reversion
prism is used to obtain 3600 image rotation.
It was chosen because it required only 1800 of
rotation of the prism to obtain the 3600 of
image rotation, and also an optical element
was required that had an odd number of re
flecting surfaces in order to obtain an erect
image at the eyepiece.

A zoom system is used in association with
a lens which occupies one of two conjugate
positions thus giving a two step magnification
range with continuously variable magnifica
tion by means of the zoom lens in each step.
Focusing means are provided, as stated previ-

ously, to accommodate variations in operators
eyes and/or variations of the object plane.
The first optical element, a front surface mir
ror of the system is located approximately 3t
inches above the object plane in order to al
low enough clearance for the operator to
annotate the photographs (or a map).

T HE PRIMARY PROBLEM in the design of the
projection uni t was to encompass both a re
flecting and a refracting projector into one
unit utilizing a common objective plane and
lens. This was also desirable as the motions
(tip, tilt, and azimuth) would be common.
Optically, in order to combine the two units in
one, it was necessary to be able to interpose
into the light path of the reflecting projection
system an optical element with an odd num
ber of reflecting surfaces. Here again the re
version prism seemed to be an ideal solution
which also gave us the privilege of image
rotation.

In order to keep the total height of the
instrument within the ability of the operator
to load and unload, an 8!-inch focal length
lens was used. In view of its mechanical sim
plicity and compact design, the Peaucellier,
or scissors, inversor was used to solve the lens
equation.

IN SUMMARY, an instrument has been created
that integrates many of the basic elements
necessary to compile and up-date map infor
mation. The original design of the basic ele
ments have been modified and redesigned in
order to present a unit which encompasses the
desired parameters for a rather broad scope
of planimetric compilation.
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