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RMK Aerial Survey Cameras-
Accessories

ICC Central inlerval
Computer

Principal festures
Central contror e 1or aenl survey
camems of ™e standard 23 om s

23 om [0 & U7 neQatned sn

Purpose

Degital computer 1or delermmining
RAME gaposure intervale. Tipgang
and monitoning ol camem according
1o the computed data. Central knk
batween the camaens And 1S ACCosS-

mmmﬁlﬂ%u
conrgl of severnl Camgrag

bcal o ciftgrant focal length

Settings

Camera tocal lengths of BS, 153, 10,
305 and 610 mm

overtad o ncremants of 1% om0
10 99%;

SWaCch 100 reduchon of Miremym
asposure inerval om J sec. 1o
Emwuﬁlmyum
speods 'anler thish /w0 WC

of '1ne sec. in the case of

RMEK A B.572])

Data imput Electrical connectors

from navigalion inslrament aeral camerns,

dr®t signal (with DCON Deift Control).  (NS-1, NT-2, NM),
praximify-to-exposura indicalor,

Dispiay addibonai }CC unit ffor series

Three-dgil esposue Countes with connection of several \CCs in the
rorc- ity lealurs cOChpE Monkor  case of muit-camenn opaaalion),
‘or CoNbouS dsCation Of #MiMe- CCON Remote Control,

Y EDOSUTe NS (10 Svosd S-2c Recording Satoscope
Ccourse cormechons al the nstant of

EADOSUTE)

SNl MO 10f DOWe! BuDOly

of RAMK gystem.
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Equipment for Mapping Camera
Control and Photoflight Navigation

Depending on the type of work
concerned and the aircraft available,
we distinguish between several
crew configurations:

Photoflight with a crew of three.
Photoflight with a crew of two.
Pilot-only photoflights.

For each of these cases we have
developed suitable camera control
systems. These are:

ICC Central Interval Computer.
NS-1 Navigation Sensor.

NT-1 Navigation Telescope.
NT-2 Navigation Telescope.

NA Automatic Navigation Meter.
FS-2 Remote Control.

The FS-2 Remote Control includes
the following components that can
be incorporaled as additional
controls in various basic units:
DCON Drift Control (incorporated
in RMK suspension mount).

HCON Automatic Leveling Control
(incorporated in RMK suspension
mount).

EMI-3 Automatic Exposure
Control (incorporated in RMK
camera body).

F| Remote Monitors for film tran-
sport and vacuum motor (incorpo-
raled in RMK camera body and film
magazine). The central control for
the entire RMK system is the
CCON Remote Control with NM
Navigation Data Imput.

However, the different components
may also be used separately and
combined as individual modules.

The ICC Central Interval Computer
is the central electronic unit of the
control system. Its primary purpose
is automatic triggering of the aerial
camera al specified intervals. In
addition, the ICC is the central link
between the difterent components
of the RMK sysiem and serves as
power supply. During the photo-
flight, the ICC does not normally
require any altention and can there-
fore be installed anywhere in the
aircraft.

The other components are used as
follows:

On flights with a crew of three
(pilot, navigator and camera
operator)

[n this case, the camera is controlled
from the NS-1 Navigation Sensor
which should preferably be installed
near it. The NT-1 Navigation Teles-
cope is installed separately from
the NS-1, within easy reach of the
navigator. The pilot concentrates
fully on flying the aircraft. He
receives instructions about possible
corrections of course from the navi-
gator. The latter in lurn concentrates
entirely on comparing the flight strip
plotted on the flight map with the
terrain image observed through the
Navigation Telescope, that is on
checking the flight strip for proper
location. If necessary, the navigator
will also observe relerence points
for adjacent strips. The camera
operator attends exclusively to the
aerial camera and gives special
altention to careful synchronization
of the NS-1, making due allowance
for changes in speed or general
elevation of the ierrain, and to
precise drifl setting on the NS-1

as well as the camera suspension
mount.

On flights with a crew of two
(pilot and navigator/camera
operator)

The camera is conirolled from the
NT-2 Navigation Telescope. The
latler can be installed anywhere in
the aircraft where optimum working
conditions can be secured for the
navigator/camera operator. Instruc-
tions regarding corrections of course
can be given to the pilot via the
intercom. Here also, the pilot can
devote all nis attention to flying.
The navigator/camera operator will
check the location of the flight strip
through the NT-2 and al the same
time take care of synchronization.
In general, it will be advisable to
equip the NT-2 with automatic drift

transmission to the camera (DCON
Drift Control).

Additional controls may be used

to suppor the camera operator. In
paricularly difficult flying conditions,
for instance in the case of low-
altitude large-scale photography, the
NA Automatic Navigation Meter
will considerably relieve the navi-
galor who will then only have to
check on the automatic functions

of the camera control.

Instead of the NA, an Inertial Navi-
gation System (INS) may likewise
be used for camera control, if the
photographic aircrati is equipped
with a suitable INS. The Litton Inertial
Navigation Systems LTN-72 and
LTN-76 can be modified specifically
for photogrammetric uses. This
modification consists of an interface
to the RMK, which allows two
cameras to be operated simulta-
neously, and a special application
program for the INS computer. This
program is essentially based on the
use of visible ground points whose
coordinates are known or which can
al least be unambiguously identified
(absolute or relative reference points).
The NT-2 Navigation Telescope is
particularly well suited to make
optimum use of this procedure and,
in addition, lo operate and monitor
the RMK. Digital recording of the INS
data on the tilm is achieved by the
DAS Data Annotation System,
which can be subsequently installed
in an RMK camera body. Inquiries
for detailed information are invited.
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HCON
Automatic
Levelling Control

Principal features

wm\udw
mapoing carmerns in ha ke of Mhght

mmm:mmh

Uss
Whansver mareal kwailing of tha
camemn dunng the fkght presents
probiens. pamcutarty in e case of
photolighis with a crew of two (see

page '0)

Dperation

The pitch attitude of an arcralt
genaraly varnes as a funclion of ioad
and fiyng height. As & resull,
changes of pdch may ooour, which
have a syslemalic aflact ovr
prolanged periods. This effect of
pilch attijude can bo automahcally
comrected with the aid of & simphe tlt
sensor, The conirol |8 designad ao
that brief accidental deviations from
mean pitch will remain uncormaclad,
Across the line of flight, on the olher
Hand, anly minor and shor-lerm
accidental varialions dus 16 alroralt
roll need be axpactad. Corfacting
thase changes of roll tharelone s not
nacessany, nod woukd It ba possible
with gimpla meang.

The HCOM Automalic Lavaling
Control thus works on (he same
principle as the camera oparaton
who will lEewiga sal only & meéan
walue

Leveling

Manual 1l sstiing 1:2.5° as ralered
10 abrcmi Boor, aulomatic ieveling
range £ 2.5" as refarrea 1o il
aotting; lovalling spead 27800, in
olher words, no affact on image
malion durng expoaurs,

Installation
i FMK Buspengon moun AS-2 o
AS-B,

AS 54+HCON
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Zeiss - The Complete Cameras and Film Processing
Photogrammetric
Instrument System

Point Transfer Instrument and Comparators

Analog Plotters

Mapping and Digitization

Analytical Plotters

Rectification Equipment

znlss Computer Programs

Carl Zeiss
D-7082 Oberkochen
West Germany

51-618-e Prinled in West Germany W-H-X/83 Boo
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Principal features

Differenlial altimeler electrical
pickoff, designed for determining
differences in flying heighl belween
exposure sfations.

Use

As an indicator facilitating flying at a
constant height;

as an indicator of departures from
the prescribed flying height lo be
taken into account in aerotriangula-
tion (aerial leveling). Sulable for
combination with cameras ol other
manufacture.

Operating principle

Liquid manometer with coaxially
arranged legs of diflerent diameter.
The principle of the lime-tried

and simple liquid manometer has
intentionally been preserved in this
modified form.

Measuring range

Varying as a function of barometric
level:

al sea level

approx. 40 m (130 ft)

al 2,000 m (6,500 ft)

approx. 50 m (160 ft)

al 5,000 m (16,500 ft)

approx. 60 m (200 ft)

at 10,000 m (33,000 ft)

approx. 120 m (400 ft)

Each of these measuring ranges
corresponds o aboul 50 scale inter-
vals,

Accuracy of measurement
Varying as a funclion of barometric
level:

at sea level

approx. £0.40 m (15"

al 2,000 m (6,500 ft)

approx. £0.50 m (20"

at 5,000 m (18,500 ft)
approx. £0.60 m (25"

at 10,000 m (33,000 ft)
approx. +1.20 m (50"}

Pickoff of results

Capacitalive in bridge circuit with
series-connected amplilier. No
selting molors, hence stalically
simple,

Indicators

Three electrical measuring
instruments on slaloscope,

in camera (oplional digital display),
on instrument panel in the cockpil.
Normally, only two of these indica-
tors are in operation simultaneously.
The indicator in the aerial camera is
reproduced directly on the film, thus
warranling perfecl correlation of
slatoscope record and aerial photo-
graph.

The indicator in the cockpit is so
designed that it gives the pilot a
direct indicahon of the direction in
which possible correciions have to
be made.

Sensitivity of tilt

Due to the coaxial arrangement of
the measuring feeler, the instrument
18 largely insensitive 1o pitch and roll

(¢ and w).

Temperature control

By simple ice-waler filing in thermos
bollle. Here also, a complicaled
electrical temperalure control
system whose accuracy 15 nol
always fully reliable has been
intentionally avoided.

Measuring liquid
Special mixture supplied with the
instrument.

Connection
To static pressure line of aircrall.

Pressure compensation

By electrically operated solenoid
valve.
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There are many different factors
which influence the “oplimum
exposure” of an aerial negative:
First, lhe maximum exposure time
depending on the admissible
amount of image motion has to be
determined and the speed of the
aerial film selecled. Allowance has
to be made for the filters to be used
and the desired gamma as a func-
tion of exposure lalitude and the
contrast range resulling from light
heighl, ilumination and reflectance.

The Zeiss EMI-1 was introduced in
1968 as a simple aid 1o average
exposure melering during pholo-
flights. This meter serves to deler-
mine the proper aperture for a given
shutter speed, film speed and multi-
plying factor. The aperture found is
then set manually on the aerial
camera.

The Zeiss EMI-2 was the first aero-
photogrammelric exposure control,
introduced 1n 1972, providing
automatic aperture control as

a function of preset shutter speed,
film speed and multiplying faclor.
The EMI-2 sensor and the electronic
analog corpuler with servocontrol
for aperiure setting can also be
installed in any Zeiss RMK-A
camera previously supplied.

The Zeiss EMI-3 thal has meanwhile
been made available is an exposure
control thal will also determine
shulter speed as a function of
admissible preset image motion. In
other words, the EMI-3 will autornati-
cally determine and set an optimum
combination of aperture and shutter
speed.

26

EMI-2 Automatic
Exposure Control

Principal features
Aerophotogrammetric exposure
control for automalic aperure
selting in aerial mapping cameras.

Detector

Optimally adapled to the spectral
sensitivity of panchromaiic films and
thereby also suilable for infrared-
sensitive films. (The Effective Aerial
Film Speeds provided in the film
data sheets were determined from
empincal data in order to give rela-
live exposure values corresponding
1o those of aerial panchromatic-
sensilized films which have no
appreciable infrared sensilivity).
Mean angle of acceptance £30°,

at which the effect of the incident
light has dropped to 50 % of the
value on axis.

Computer

Simple adjustment over +1 f-stop;
simple expansion into EMI-3
computer by two additional printed
circull boards,

Computer setting ranges

Film speed 18-30 DIN (equivalenl to
50-800 ASA) in 12 sleps;

filler factor 1-16x 1n 12 sieps;
aulo/manual mode.

Shutter-speed setting

Manually on RMK,

automatic sensing of shutter-speed
setting for the compuler.

Aperture control

Automatically by the compuler via
servomolor, in accordance with the
camera setling and the illuminance
measured;

indication of aperture limits on
navigation instrument;

manual aperture selling is possible
by swilching off the computer;
indication of aperture selling on
aperure control knob of RMK and
indicators of NT-2 Navigation
Telescope as well as CCON Remole
Conirol.

Installation

In RMK camera body, that is without
any modificalion of aircraft.
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NM
Navigation
Data

Input

Principal features

Uit aliowang manual or automatic
input of the navigalional dala
required lor camera control and
contral unit lor oparation and
checking ol camera lunchions
during [he phatallight.

Use

For camera canlml withou! an NS-1
or MNT-2, that is without visual obser-
vation;

in the case of automalic delemina-
tion of navigationa! gala by NA or an
aircrall ngvigalion system, thal is
whanever a simpie system wil
suffice lo control The RME, in the
mulli-Camens mode, o indapen-
dent checking of several cameras.

Settings

Ground speed 50-600 knols in
incremants of 1 knot; light height
above ground 1000=-60000 1t in
increments af 100 f;

drill angle +30%

Control of functions

Pushbution for instantaneous trip-
ping of single exposures or addit-
onEl exposuras in seral mode,
switch lor instantaneous staring of
serial pholography, thal is, the fisst
exposure of the sanes can ba made
pracisely above a largel point
without lurther BCcessones; mode
selacior switch for input of navigatio-
nal data (automatc from NA o
manual)

Maonitoring of camera functions
interval lamp indicating inslant of
axposure and ralease ek during
film advance;

digitel display of actual overap if the
exposure inlerval computed by tha
Ko s shorter than the minimum
cycling time of the RME, that is if the
owerlap rabo set on the ICC can no
longer be obiained;

indicators for ENE-2 and EMI-D:
pushbution for lesting the different
components;

inaicaion for AL

Installation
Addiicnal side-in unit for CCON
Remeote Control
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