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ABSTRACT: A scale model test for ship Infra-Red signature measurements at sea is impossible, because it is sensitive to the environment. Since we
can’t control the meteorological environment of the real sea, it can’t be carried out with the desired maritime environments. Therefore, in the sea, we
made measurements of the weather, operating conditions of the ship, and ship IR signatures under given conditions, and then analyzed them.
Conversely, we compared the results of the test with a prediction for a given scenario condition. This paper describes the test items, procedures, and
measuring instruments of the experiments at sea and the results from basic researches for methods of estimation and analysis of the measured data.
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Fig. 1 Diurnal heat cycle around a ship at sea
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(David and Doug, 1999; DaVld, 2006; Doug and Lew, 2000).
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Fig. 2 ShipIR/NTCS interactive viewing and analysis
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Fig. 3 Concept drawing of overall thermal sources at sea
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FAe BoPssth mebd ol tig BRjelE wAste] A
AH7NE Sastolol B,

el o3y )

A9 g vuge 2z o FRde] s PrEE & A

"ot o]& wigo® HAAAS g LxE ] a4 g eat

H&(%) 2 9T

Foa 7Pt HrlskA) B ol9) e e 9 o)Al

WA o] ASte s 71887S aeskd HA o ikt
o2 AtHch

31 AlE=H

Asdel A AZAEe] BAL EaRAn BrjHe BHo
2 g 5 ol Agel 2e%2Ae de) Aol s
NEAE BEARE BA) Aol AT BAH A
He BAom AN AEAe A%, BN PAE,
Bl el 47 584, ZIRvle] 584 29T )
B} d9le] B9l 5 BHow Age] s

olg} 2o AHe) F2EAL B 8 arEE A
B A P2AL ofd) Table 19 BT},

Table 1 Required test condition

Conditions
Test band
Measuring elevation

Description
MWIR (3~5 um), LWIR (8~12 um)
Horizon (if possible)

Measuring azimuth ~ Around target

Weather condition =~ Non precipitation
500 m or 1,000 m

Cruise and full-power

Test range
Target operation
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Table 2 Required measuring equipments

Equipments Description

Infrared cameras

Camera control computers
Weather station

DGPS and LRF

Exhaust gas analyzer

Surface temperature recorders
IRSS temperature instruments
Acquired data computers
Platform

Target ship

MWIR (3~5 um) and LWIR (8~12 um) image cameras with some lenses
PCs for the control cameras and recording IR images

Measuring the meteorological data

differential GPS (for range) and Laser Range Finder

Measuring makeup gases from the target exhaust plume

Recording surface temperatures around the target

Thermocouples (exhaust gas and metal temperature)

Measuring weather data and correction of measurements

Ship, airborne platform, or offshore(island)

Representative prototype target ship

waskn AR & e 14
sidel Aol AR s

7]—z

oot gtk et o] ZE A5l
C Qi AHEE 4 Aok 1ela A¥E ZHaG HFes
RE A4 AQL wololnt HE guSo] ok

A4 AZAGE) 2271708 AFL A3 Fule) g, s

ll‘

AF ol AAZ, B AR olF S Eakse] )
a¥E Ao daut, A4 ASAY
A7) 159

1
AZ (Y = N ASL A7 A =

.

Fig. 6 Schematic of the ship-to-ship measurement test
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Fig. 9 IR signature analysis software
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