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1.0 GENERAL

This document presents procedures for the measurements
of the noise equivalent temperature (NEAT) of infrared
scanning systems operating in the thermal region of the

spectrum,

This document applies to the following instruments:
a. RS-18, Texas Instruments
b. Reconofax IV, IIRB Singer

Ea MZS, Bendix.

1=1



2.0 DEFINITIONS

The noise equivalent temperature difference (NEAT) of
an infrared scanning system is defined as the temperature
difference, in degrees Centigrade (°C), between two adjacent
targets which wili produce a peak-to-peak clectrical signal
cqual to the rms noise in said signal. Unless otherwise
specilied, these targets are close to ambient temperaturc,
llowever, in order to enlance measurement accuracy, one
target may be as much as 10° € above ambient. Also, unless
otherwise speciflied, cach target is large in relation to
the size of the scanner aperture.



3.0 REFERENCE DOCUMENTS

The following documents will be referenced for additional

information.

a. RS-18 Operation and Maintenance Manual, Texas
Instruments, Inc., 1974 (Contract NAS 9-13388).

h. Reconofax IV Operation and Maintcnance Manaal, il

Singer, Inc., 1900,

, .
¢. M°S Operation and Maintenance Manual, Bendix Acro

space Sysawems Division, April 1974,
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4.0 EQUIPMENT REQUIRED

This section presents the equipment required to per-
form an accurate NEAT measurement. The equipment includes
the lollowing:

a. Scanner under test
b, Oscilloscope
¢: Truac rms voltmeter

d. Two watcer trays, both ol which are at lecast twice
the size of the system aperture at a distance ol
one loot or morce from the aperture

e. Two laboratory thermometers calibrated in “C.



5.0 REQUIREMENTS

5.1 Handling Requirements

2S are delicate, high

The RS-18, Reconofax IV, and M
precision electro-optical instruments. The following

special requiiements should be observed:

a. Prevent the instruments from receiving mechanical
shock. In addition to obvicus structural problems
which could occur, the precision optical alignment
of these instruments could be disturbed.

b. Use caution to keep contaminants away from the
optical surface of these instruments. In no case
should the optical surfaces be touched with the
bare hand.

¢. Observe all special precautionary measures outlined
in the respective operations manuals (section 5.0).

5.2 Power Requirements

Each of the scanners covered by this procedure require
different power input voltage. Care should be taken to
providce power as outlined in the operating procedure (see
section 3.0) which is free of extraneous noise which may
effect proper operation. Carc should also be used to avoid
ground loops which may contribute to excessive noise on

oiutput signals.



6.0 NEAT PROCEDURL

Follow this procedure to obtain data for calculating

NEAT in
section

l.

the laboratory. Required equipment 1s listed in
1.0,

Set up the scanner on an appropriate stand sach
that the pans ol water can be placed in the Fireld-
of-view ol the scanner optics without obstruction,
Connect the proper cabling and power to the scanner

under test,

Connect both oscilloscope and truc-rms voltmeter
tvu the preamplificer output of the system under test,
kefer to the appropriate manual listed in section 5.0

to determine where to make this conncction,

Conncct power to the system and operate per Operation

Manual to verify that the system is operational.,

Noise mcasurement — With the scanner cnergized and
the scan mirror not rotating, or with the scan
mirror rotating and the detector covered, measure
the noise voltage at the preamplifier output with

a Ballentine, or ecquivalent, truc-rms meter.,

Delta signal measurement — Lith two (2) pans ol
water of known temperature in the live-video field
ol-view and the scanner mirror running, measure

the pecak-to-pcak signal voltage difference in the
signals with an oscilloscope. Record the voltage
difference. The difference temperature ol the
water should be at least 2° € to 5° € ditferential.
The voltage difference in the signals from the

two (2) pans of water will be defined to be the

6-1
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Delta signal. AThc water should be agitated sul-

ficiently to eliminate thermal gradients. Care-

fully rcad the two thermometers, without removing

the bulbs from the water. Record these readings,

s



7.0 NEAT CALCULATION

System NEAT (Noise Equivalent Delta Tempers ure) will

be calculated from the following formula:

where

(1’ - ‘rl) « Vn(rms)
T S

NEAT i1s in degrees Kelvin,

o

I', and T, are temperatures of the pans of water 1n “C,

2
Vvn(rms) is the rms noisc voltage and,

AVs is the Delta signal from the oscilloscope reading.
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