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DEPARTMENT OF THE NAVY 
.NAVAL AIR .DEVELOPMENT CENTER 

JOH.NSVILLE 
WARMINOTER, PA. IH74, 

Aero-Electronic T~c:IJnology O.a~mcnt 

N.ADC-All.-6919 ~;-;;;; ·;;,) 

.. p<nat .. OF JQ\TS BY 1IRl<IMI! !~~~ 
JHFAAR£1; ~PING ~ETS (U)7fll:} 

The AN/AAR-30 and Aii/AAR-32 IR detecting sets with their respec­
tbe accessory l'apid..:procusod film display unlu, t_hti 10-1• 
(XA-3) and the AN/ASA-SS(XJ-1),. l<en lilstalled ill NP-26 lih'craft 
BuNo 13U03 and operated during five day and nighttb1e exercises 
over an array of u.s. Coast Guard boats anchored off Cape Hay; 
.New Jersey, during the peri~2i•Juty::»ee 
to investigate this 111eana of detecting non-co-operating boau as 
part of • search and r.e~c:~ study pro1raii. .The JR. sets detected 
the boats f'?OII aircraft altitudes lip to 8000 ft at area coverage 
rates of lll. J sq n811 per 111.n. (U) 
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INTRODUCTICW 

(U) Th.e U. S, Co.ast (iuard has the responsibility for locating the 111any 
small recrutional boats lost annually at sea. The U.S .• Coast Cl'Jrd 
nquestcd the Naval Alt' Dcvelop1111:1ni Center (NAVAlRDEVCllN) to invesdgaie 
the. feasibility of detect~ng sull water craft by use of.available alt­
borne passive Ill iaagin5 devices1 • 

{U) Thi• report describes resu•ts obtained with .the AN/MR.-30 and ~/MR-
32 IR detecdri& sets installed in NP~2E aircraft BuNo 131403 in deiecting 
varioll5 boats bl tho vicinity of Cope ~lay, New Jersey, 

SIH!ARY OF RESU.LTS 

(Uj Tests wen performed on the mornings. of ZO and 25 October 19.67 and 
22 July 19~8 .• an~ on the eveninp of 24 Oct~.r 1967 and . 29 ~pril 1968 .• 
The tests consisted of a series 0.f passes of the aircraft, ln J!lhicl! the 
two IR detecting sets were installed, at varlOU!I altitudes and airspeeds 
over four !.)oats taniing 1.1\ siie frolli a nfe .raft to a 95.;.ft patrol. bo11t 
anchored in the Atlantic Otoan, .A total 0£ 83 aircraft passes 1o1as 111ilde 
dur:in1 whi~ .IR pictures of the boats were reccmled fl'OIII altitudes as 
hip as 8000 ft with an a.Na co.verage. rate.of ta.3 sq nmi per mJn. Color 
visual photogr•phs of the boats were also recorded on each aircraft' pass 
on 22 July 1968 .• 

CONCL\.ISIONS 

(U) Boats ransini in ahe fro111 a 15;,ft 8-i.n. life raft to • 95-ft patrol 
boat simulating (te111P9ratu:re.-wise) boats adrift at sea C8Jl be detected 
both day and night with e!dstlng wide-angle~field~of-view, nonoptlllized 
IR imaging devices operating ln. the 8- t.o 14-miCTOn band~ 

.(Ul Thermal contrasts of the boats. app .. Nd to be 1110re interile during the 
d•YtiM than at niaht, 

(U) lbenial 1:ontrasts of the boats tended .to be 11e1re inulise on clear 
days than on cloudy days; clo11dy nights and clear nights appea~d to 
yield sillilar resj.tlts; 

(Ul Boats as. sun as the life r.aft ~e~ detected by the AN/AAR-lO at. 
altitudes as hi1h as 8000 ft; above 2000 ft dotecilon by the AN/MR-32 
was marain• 1. · 

li 11.s. coaat G?Muod. Ni.li'ta1'J Inu~ntai iwohaN ilaqw4ast 
MIPR No •. z-?0098-(J-82416 of 11 Dea lBtl?. . 
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(U} Varying the aircraft speed over the range of 100 to 210 kn did not 
apPreciably affect the detectability of the boats. 

{U) Distinauishing the boats from whitecaps was accomplished much more 
easily on the IR pictures than on the color visual photoaraphs. 

(U) Search rates of 11S2 sq n111i per hr with positive boat detection were 
achieved with the AN/MR-30 at an altitude of 7000 ft and a speed of 180 
kn, 

(U) Conclusions cannot be drawn regarding the opti111lml resolution required, 
limitations that environment may impose, or the aagnitude of the false 
target rate. 

(U) A real-time viewer would have been desirable for eUainating the time 
delay encountered in displaying the iaagery on the rapid processed film 
display wli ts. 

RECIMIENDATIONS 

(U) Further tests of the AN/AAR-30 and the AN/MR-32 should be perfonied 
to deteniine: 

l. the optill!UII angular and thel"llllll resolutions needed to satisfy 
search require.:ints, 

2. the lilllitations the envirom11ent imposes on detection, and 

3. the false taraet rate and its relation to the target detection 
rate. 

(U) A nal-time viewing device should be included in any future testing. 

UNCLASSIFIED 
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D E S C R I P T I O N 0 F E Q U I P M E N T 

(U) The AN/AAR-30(XJ-l) is a roll stabilized IR mapping set developed by 
IIRB-Singer, Incorporated, for the NAVAIRDEVCEN for high-sensitivity over­
water JR i111aging studies. It consists of two units: a Scanner Unit and 
an Alllplifier/Control Unit. It is designed to operate with an accessory 
rapid-processed film display unit, the KD-14(XA-3) Camera-Processor­
Viewer, which was developed by General Aniline and Film Corporation. The 
Scanner Unit contains the scanning IR optical syste~, the IR detector and 
closed cycle cryostat, and the video preamplifiers, The Amplifier/Control 
Unit contains all the operating controls for the AN/AAR-30 and the elec­
tronics to drive a CRT which exposes the film in the KD-14. The KD-14 
consists of a CRT, high voltage power supplies, transfer optics which 
allows the image fl"OIII the CRT to expose 5-inch wide photographic film, 
and chemicals which rapidly process the exposed film, IR Detecting Set 
AN/AAR-32 and Recorder-Display Group AN/ASA-SS(XJ-1) are similar in 
design to the AN/AAR-30 and the KD-14, respectively, and were built by 
the same respective manufacturers. SOllle of the technical characteristics 
of the IR equip111ent1 are provided in table I. 

(U) The equipments operate in the manner illustrated in figure 1. A 
small portion of the IR radiation emitted or reflected from the water 
surface is intercepted by a plane 45-deg angle scanning mirror which is 
mounted on a rotatin1 shaft whose axis is parallel to the flight path 
of the aircraft. As this lli-rror rotates, radiant energy from each object 
point elong a line perpendicular to the flight path is sampled sequen­
tially and focused by ll!ll!lans of a parabolic mirror onto a cooled 111ercury 
doped geraaniUIII IR detector. The electrical signal generated in the 
detector is maplified and passed on to the display devices, As the 
aircraft advances, a 140- or 120-deg field of view of the scene below is 
scanned, recorded on photographic film, rapid-processed and presented 
to an observer in the form of a continuous strip map. 

(U) The film display uni'ts provide near-photographic-quality lR ima1ery 
within 10 to 80 sec aft'er the aircraft has overflown the scene. 

D E 5 C R I P T I O N O F TESTS 

(U) Tests were conducted in the vicinity of Cape May, New Jersey, on 20, 
24, and 25 October 1967, 29 April 1968, and 22 July 1968, These tests 
consisted of a series of passes of NP-2E aircraft BuNo 131403, in which 
the AN/AAA-30 and AN/AAR-lZ lR detecting sets were installed, at various 
altitudes and airspeeds over four boats spaced at various intervals in 
the Atlantic Ocean, The boats used in the tests were a 95-ft or an 82-
ft patrol boat, a lS~ft 8-in. life raft, a 16-ft fiberglass boat with an 
outboard aotor, and a 30~ft steel-hull utility boat. 

UNCLASSIFIED 
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{U) The life raft, fiberglass boat, and the steel-hull boat were towed 
out to the test area by the patrol boat before each test after having 
remained at rest in •n unsheltered area to simulate conditions achieved 
by boats adrift in the ocean for long period5 of till!!!. IR pictures 
were recordea by the two equip111ttnts during all the tests on successive 
aircraft passes, Visual photographs were also recorded on 22 July 1968 
on successive aircraft passes U$ing a Type 30 Omera camera and special 
Ektacolor film S0-276. 

(U) In the latter part of the exercise of 22 July 1968, tests were per­
formed to determine the IR detectability of oils on the surface of the 
ocean. All of the test boats were reJnOved from the test area except the 
patrol boat which was used to place three 2-qt samples of diesel fuel 
in the ocean, A 44-ft motor lifeboat, which was stationed 1/4 of a mile 
west of the patrol boat, was used to place one 2-qt s1.11ple of 92S0 slush 
oil in the ocean. 

RESULTS 

(U) The results of Bl aircraft passes with both IR equipments operating 
during the two night and three daytime flights conducted are sU111111Bri:ed 
in tables II through XI. 

(U) Tables XII and XIII sW1111arize the target characteristics and environ­
mental conditions, Photographs of some of the boats used in the tests 
are shown in figure 2. 

(U) Figures l through 8 are IR pictures recorded by the AN/AAR-30 and 
AN/AAR-32 IR detecting sets on 24 and 25 October 1967 and 22 July 1968. 
The IR pictures subtend a lateral angle of 140 and 120 deg, respectively, 
for the AN/MR-30 and the AN/MR-32 equipments unless otherwise indicated, 
The IR pictures were recorded from altitudes ranging from 1400 to 8000 ft. 
All of the boats involn I in the tests are identified on the pictures and 
are seen as wal"III white spots. Figures l and 4 are IR pictures rt:1corded 
by the AN/MR-30 from altitudt:!S of 1400 and 5000 ft on the -night of 24 
October 1967. 

(U) Figure S shcnts imagery recorded simultaneously by the AN/AAR-30 and 
the AN/AAR-32 from an alt!J;ude of 3000 ft; similar corresponding s411ples 
of imagery recorded from an altitude of 7000 ft are shown in figure 6. 

(U} Figure 7 is an IR picture recorded by the AN/AAR-30 in the daytime 
at an altitude of 8000 ft. 

(U) Figure 8 provides a cooparison of a visual light photograph recorded 
by a Type 30 Omera camera and ·an IR picture recorded by the AN/AAR-30, 
The IR picture has been cropped to provide approximately the same field 
of view (41 x 41 deg) as the visual light picture. 

UNCLASSIFIED 
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(U) On the nia)lt flight of 24 October 1967 and the two day fligh~s of 
20 and 25 October 1967, all of the boats were detected by both equip­
munts on all valid puses fnxn aircraft altitudes up to 3000 ft. At 
altitudes above 3000 ft, detection by the 16.4-eilliradian resolution 
AN/AAR-32 equipment became tu.rainal. The 7.4-ailliradinn resolution 
AN/AAR·lO detected all boats on all valid passes from aircraft altitudes 
up to 7000 ft and speeds up to 210 kn. The sweep width achieved by the 
AN/MR-30 at this altitude was 6.4 nmi and the rate of area coverage at 
this speed wu 19, 2 sq nai per lllin. 

(U) On 29 April 1968 the AN/MR-JO and the AN/AAR-32 were able to detect 
repeatedly all the boats except the life raft at aircraft altitudes up 
to and includina; 3000 ft. On this particular night the raft was unanned 
11nd not fully inflated, In s0111e cases, electronic problems in the AN/ 
AAR-30 appeared to interfere with its detection capability. An uniden­
tified wan, object vhic~ appeared between the patrol boat and the life 
raft wu detected :repeat,dly. 

(U) On 22 July 1968 all the boats were detected repeatedly by the AN/ 
AAR-30 equipment frcm altitudes up to and including 8000 ft. The sweep 
width achieved by the AN/AAR-30 at this altitude was 7.3 nai and the rate 
of area covorap at an aircraft speed of 150 kn was 18.l sq n• i per • in. 
Above ZOOO ft, the AN/AAR-32 equipaent could detect only the patrol boat 
and the utility boat. The life raft was un .. nned and was partially 
inflated on this day. 

(U) Both IR equipments showed a capability for detecting the small 
a.•ounts of oils placed in the ocean. The IR iugery recorded on six 
&ll'Craft puses indicated that all of the su:ples of oils were equally 
detectable. Fi,u:re 9 is an IR picture recorded on one of the six aircnft 
passes, Thnte oil spots are indicated; the spots fl'OIII two of the four 
sa•ples had •raed into one, Additional testing would be necessary to 
ascertain the value of IR equipments for the detection of oil in the 
ocean. 

(U) The data presented in tables II throu,:h XI were obtained during con­
trolled operations, Analysis of the data consisted of detenlining under 
what conditions a known collection of boats at some known location could 
be det11eted on the fU• recordinas, Accordingly, no qumtitative estiNte 
of the poasible proble• of false targets (such as white caps, patches of 
oil, seaweed, ate} can be ude fro• the present data. 
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D I S C U S 5 I O N 

(U) Boats simulating those that have been adrift at sea c:an be detected 
both day 1111d night. This detection is basically dependent on the temper­
ature contrast between the boats and the sea and the angular and thermal 
resolutions of the IR equipments. 

(U) Temperature contrasts experienced by boats adrift in the ocean are 
dependent on the environment. Major factors in the environment affecting temperature contrasts are the intensity and duration of the sunlight, sea state, and time of day and year. Sea state tends to affect detection in 
two ways, The higher state seas tend to wet the boats more, bring them 
closer to the sea temperature and decrease the contrast. Higher state 
seas also exhibit numerous white caps which act as false targets. 

{U) Time of day and year is important in the detection of the boats. 
For instance, on a clear day in the summer the heating of the surface of a boat by the sun is significant. Temperature differences between the 
boat surface and the water as high as 23,8° C were experienced on 22 July 1968. Such a temperature difference creates a tremendous signal. It 
is difficult to predict what difference in temperature would exist and 
what its polarity would be on a summer night. After the sun sets, the 
boats would continue to radiate and eventually could reach the tempera­
ture of the water and continue to cool below that point. Conceivably, 
during the course of a night the boat could appear warm, neutral, and 
cool. In the winter on a clear, cold day, the cold air could nullify 
the heating of the sun so that a boat could appear cold, On a night 
following this type of day, the boat could continue being a cold target 
during the entire night, This problem is compounded further if sea 
states, WHther, and the variety of boat construction mater.ials are con­
sidered. 

(U) In any particular IR imaging system, thermal and angular resolution must be considered jointly, If the size of an IR detector is decreased, 
thermal resolution can be traded-off for an improvement in angular reso­
lution, Two IR equipments weu used during these tests and, as the 
results point out, the AN/AAR-32 h~ving the coarser an,ular resolution 
experienced marginal detection at altitudes above 2000 ft. The AR/AAR-30 IR detecting set with the finer resolution W8!1 able to detect the 
boats fl'om aircraft altitudes up to 8000 ft. During 1111 these tests, 
the temperature differences between the boats and the water were well 
above the thermal sensitivity limit of the systems. A conclusion that 
can be drawn frOII\ this is that the coarse angular resolution of the- AR/ AAR-32 system caused the marginal detection experienced above 2000 ft. 
If the detector of the AN/AAR-32 were smaller, the angular Nsolution 
would have been improved but not without a loss in thermal sensitivity. 
Experimentation must be done with the equip111ents to detemine the 
optimum re1olutions for a particular search application. 
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(U) .In these oxperiment•• when tho .rotult• of tho AH/AAA~30 I.R oquip•nt 
. are considered. its detectabUlty ot the boa.ti it veey. hi1h. However, it 
llUSt .be understood that the location of tho boat• WIS. known and ihey were 
!)OSU1oned ln • predeter!llined pattem. Ttu1se two factori mike .detection 
nucli easier, If the boats vere 10.t in no pan1cula7 array and their 
positions were not known a priori,· i:hn qlll!1ti01i arhe1. haw difficult 
w~uld .detection be? Puture .teo:s ibould i:ncludo a 1peclflc area. free 
from.boat. traffic and containlna the test bo11ts in no particulat" •r~y, 
which can .be sea.rc:hi:d to dotoniine the .sevuity of Jh!lli false u:rpt 
problellf. · · · 

(U) A significant point was observed from tho teiult1 of the e•rime~t 
on 2Z July 1968. On thiis day both visual and JR 111a1ery were recorded. 
In fiaure 8, which COlllp&ftll the t1o10 typH of :l:uaery • note the lara• 
"images.•• of.. the boats on the IR pictun. Thb type o.f •1onhance1Nnt" of 
the taraets produced by the tremendous temperature dt.ffennce .~f the 
boat .i11rfac• and the. oce1111 could be a definite aid in 111 ocean seard\ and re1cue 111.111011. ' . .. . . .. . . . 

(U) The tesu lndic:at.• ~hat IR 11111thods esployed in the deteciion of 
small boats iii the. ocean can be of sipificant value in the search and 
·rescue musion, To ~.teflline the 111&,nltude of thl .. value, unknowns auch 
u lhe. fllu ~raet rate ind ppthnm 1y1teai re9oltitie,11 iaust be ,ohed; 
this can only be accomplished by conducting more te,ts. · 

A C K tf O 1'1 L. E .D G >.I E N T 

rul 'flte ~thor wishes to •c-nowlod10 the c01'1trib11tions of ·hiS co-workers 
(b) (6) carryina out these tesu. 
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(UJ TAB L E I 

CHARACTERISTICS OF IR SCANNERS 

NllW-JO ANlAAR-32 

Total anaular field of vi- (des) 140 120 

Scan rata (scan, per 1ec) 3l 100 

Optical aperture (cm2) 

"' 47 

Focal lenath (-) 381 152 

Detector tYP• Ge:111 Ci11:H1 

lletector she (a) 2 .8 (dia} 2.5 X 2,5 

Spatial resolution (milliradians) 7 •• 16.4 

NEAT for a 1in1le scan (C 9 ) 0,002 0.01 

V/11 for contizuc,111 scan (kn per ft) 160/1200 160/160 

Spectral reaion (11icrons) 2-14 2_-14 

Spectral region with optical filtar (llicrons) 8-14 8-14 
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(U) T A B L E I I 

DETECTION OF BOATS BY AN/AAR-30 lR DETECTING SET 

Date: 20 Oct 1967 
Weather: Clear 

Wind - lts•, 12 kn 
Angular Resolution: 7.4 111illiradians 

Aircraft Indicated 
Altitude Airspeed P'atrol Life Small Utility 

Time IQ! tftJ (knJ Boat ~ ~ Boat 

1030 500 130 ' ' X 

1033 500 130 ' ' ' 
103S 500 180 X ' ' 
1040 500 180 ' ' ' 
1043 500 180 ' x• ' ' 
1046 1000 130 ' X X X 

10S0 1000 130 ' X X X 

1054 1000 180 ' X X ' 
1057.5 1000 183 X X ' ' 
1101.S 1500 130 X X X ' 
1105 1550 125 ' X X X 

110B.5 1500 183 ' X ' X 

1112 1550 180 ' ' ' X 

1115 3000 190 ' ' ' X 

1119 5000 180 ' ' ' ' 
Legend 

x • boat detected 
• - boat arrived on station at tiae indicated 
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(U) TA B L E I I I 

DETECTION OF BOATS BY AN/AAR-32 IR DETECTING SET 

Date: 20 Oct 1967 
Weather: Clear 

Wind - 318°, 12 kn 
Angular Resolution: 16.4 milliradians 

Aircraft Indicated 
Altitude Airspeed Patrol Life SllD.11 Utility 

Ti,o (Q) (ft) (kn) ~ ''" Boat Boot 

1030 500 130 X X ' 
1033 500 130 X ' X 

1035 500 180 X X ' 
""' 500 180 X X ' 
1043 500 180 ' x• ' X 

1046 1000 130 ' ' ' ' 
1050 1000 130 ' X ' ' 
1054 1000 180 ' ' X ' 
1057,S 1000 183 ' ' X ' 
llOl.5 1500 130 ' ' X ' 
110S 1550 125 ' ' ' ' 
1108,S 1500 183 ' ' ' X 

1112 1550 180 ' ' ' ' 
1115 3000 190 ' ' ' ' 
1119 5000 180 ' 0 0 0 

Legend 

x - boat detected 
• - boat arrivod on station at time indicatad 
o - boat not detected 
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(U) TA S L E I V 

DETECTIOO OF BOATS SY AN/MR-30 IR DETECTING SET 

Date: 24 Oct 1967 
Suntot: l81DQ 
lfoather: Clear 

Wind - 110•, 12 kn 
Angular Resolution: 7.4 mllliradiDJJs 

Airc:ran Indicated 
Altitude Airspeed Patrol Life S..11 Utility 

Tim, (Q) (ft) (kn) ~ !!!!. ~ Boat 

1950 500 160 X X X X 

19S4 700 160 X X X X 

1956.5 500 130 X X X X 

2000 500 130 X X X X 

2003 500 180 X X X X 

2005 575 180 X X X X 

2010 1000 lJO X • X X 

2014 1000 130 X X X X 

2017 .s 1000 180 X X X X 

2020 1000 180 X X X X 

2025 1500 130 X X X X 

2028 1500 130 X X X X 

2031 1400 180 X X X X 

2034 1500 180 X X X X 

2040 5000 180 X X X X 

2045 5000 175 ' X ' ' 2058 10,000 180 • X X ' 2107 8000 180 X • • X 

Legend 

x - boat detected 
I - life raft wu beyond detecting set's field of view on this pass 
+ - cutter obscured by a therul pattem in the water 
., - boat not in position (pass made after coapletion of e,i:erche) 

UNCLASSIFIED 
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UNCLASSIFIED 
NADC-AE.-6919 

(U) T A B L E V 

OE11!CTION OF BOA.TS BY AN/AAR-32 IR DETECTING SET 

Date: 24 Oct 1967 
Sunset: 1810Q 
Weather: Clear 

Wind - 110•, 12 kn 
Angular Resolution: 16,4 ndllir&dians 

Aircraft Indicated 
Altitude Airspeed Patrol Life Small Utility 

Ti~ t9l t·ft} ,knl ....!!2!L ~ -1!!!!. Boot 

1950 500 160 X ' X ' 
19S4 700 160 ' ' ' ' 
1956,S 500 130 ' ' X X 

2000 500 130 X X X X 

2003 500 180 ' ' X ' 
2005 575 180 X ' ' ' 
2010 1000 130 ' • ' ' 
2014 1000 130 X ' X ' 
2017 .s 1000 180 X X ' ' 
2020 1000 180 X ' X ' 
2025 1500 130 X X ' ' 
2028 1500 130 X ' ' X 

2031 1400 180 X ' ' ' 
2034 1500 180 X X ' X 

2040 5000 180 X 0 0 0 

2045 SOOD 175 ' 0 ' ' 
2058 10,000 180 0 0 0 0 

2107 BOJJO 180 X u 0 0 

Legend 

x - boat detected 
I - life raft was beyond detecting set's field of view on this pass 
0 - boat not detected 

UNCLASSIFIED 
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UNCLASSIFIED 
NADC-AE-6919 

(U) T A B L E V I 

DETECTION OF BOATS BY AN/MR-30 IR DETECTING SET 

U11te: 25 Oct 1967 
l'ieather: Cloud cover 0.4 to 0.7; cloud base 8000 ft 

l'lind - 130 9
, 12 to 15 kn 

Angular Resolution: 7,4 milliradians 

Aircraft Indicated 
Altitude Airspc,od Patrol Life Small Utility 

Time (g) t£tl ,knl Boat ~ l!<>at Boat 
1102 500 130 ' X X X 

1105 500 130 X X ' X 

1109 450 180 ' ' X X 

1111 47S 180 ' X X ' 111S 1000 130 X X X X 

111S 950 130 X X X X 

1122 1000 180 X X X X 

1125 1000 180 X ' X X 

1130 1500 130 ' X X X 

1134 1S00 130 X X X X 

1138 1500 180 ' ' X X 

1142 1500 180 X ' X X 

1148 3000 160 ' X X X 

1152 3000 100 X ' X ' 1200 7000 120 ' ' X X 

1205 7000 180 X ' X X 

121S 150 210 X X X X 

Legend 

x - boat detected 

UNCLASSIFIED 
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UNCLASSIFIED 
NADC-AE-6919 

(U) T A B L E V I I 

OETECTIOO OF BOATS BY AA/MR-32 IR DETECTING SIIT 

Date: 25 Oct 1967 
Weather: Cloud cover 0,4 to 0.7; cloud base 8000 

Wind - 130•. 12 to 15 kn 
ft 

Angular Resolution: 16.4 milliradiaTUI 

Aircraft Indicated 
Altitude Airspeed Patrol Life Small Utility 

Tilll!..J9i ,ftl [kn} .... Raft ~ Boot 
1102 500 130 ' ' ' ' 1105 500 130 ' ' ' ' 1109 ,so 1BO ' ' X ' 1111 475 180 ' X X ' 1115 1000 130 ' X X X 

1118 950 130 ' X ' ' 1122 1000 IBO ' ' ' X 

1125 1000 180 ' X X ' 1130 1500 130 ' X X X 

1134 1500 130 ' ' ' ' 1138 1500 180 ' ' X ' 1142 1500 1BO ' ' ' ' 1148 3000 160 ' ' ' ' 1152 3000 100 ' X ' ' 1200 7000 120 ' ' 0 ' 1205 7000 1BO ' 0 0 ' 1215 ISO 210 ' ' ' ' 
Legend 

x - boat detected 
0 - boat not detected 

UNCLASSIFIED 
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UNCLASSIFIED 
NADC-AE-6919 

(U) TABLE V I I I 

DETECTIOO OF BOATS BY AN/AAR-30 IR DETECTING SET 

Date: 29 Apr 1968 
Weather: Cloudy 

Wind - 1ss•, 10 kn 
Angular Resolution: 7.4 ~illiradians 

Aircraft Indicated 
Altitude Airspeed Patrol Life Small Utility 

Time ml (ftl iknl Boat Raft ...!£!.!. Doat 
2046 S00 180 X ' • • 
2102 soo 190 X X 0 X 

2107,S"' soo 180 X 0 X X 

2113 soo 145 X ' X X 

2119 soo 125 X 0 X X 

2124.S S00 180 X • X X 

2130 1000 180 X 0 0 X 

2140 1000 180 ' 0 ' X 

2145 1000 130 X X X X 

2150 1000 130 ' ' X X 

2155 1500 180 X 0 X X 

2200 1500 180 ' X ' ' 2204 1500 130 ' ' X ' 2209 1500 130 ' ' ' ' 2217 3000 180 ' 0 X X 

2222 3000 180 X 0 0 X 

2230 9000 180 0 0 0 0 

Legend 

• - indicates time tests started 
x - boat detected 
0 - boat not detected 
# - boat was beyond detecting sets field of view 

UNCLASSIFIED 
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UNCLASSIFIED 
NADC-AE-6919 

(U) T A S L E l X 

DETECTION OF BOATS BY ~/MR-32 IR DETl'.C.'1'1NG SET 

Date: 29 Apr 1968 
Weather: Cloudy 

Wind - 1S8°, 10 kn 
Angular Resolution: 16.4 milliradians 

Aircraft Indicated 
Altitude Airspeed Patrol Life Small Utility 

Time ml (ft} tknl ~ R!!l ~ Boat 

2046 500 180 ' ' • • 
2102 500 190 ' ' 0 X 

2101.s• 500 180 ' 0 ' ' 
2113 500 145 ' • ' ' 
2119 500 125 ' 0 ' X 

2124.S 500 180 ' ' ' X 

2130 1000 180 ' 0 0 ' 
2140 1000 180 ' 0 ' ' 
2145 1000 130 X ' X ' 
2150 1000 130 ' 0 ' X 

2155 1S00 180 ' 0 ' ' 
2200 -1500 180 ' 0 ' ' 
2204 1500 130 ' 0 ' ' 
2209 1500 130 ' 0 X • 
2217 3000 180 ' 0 ' ' 
2222 3000 180 ' 0 0 0 

2230 9000 180 ' 0 0 0 

Legend 

* - indicates time tests started 
x - boat detected 
0 - boat not detected 
I - boat NU beyond detecting set's field of view 

UNCLASSIFIED 
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I ' UNCLASSIFIED 
NADC-AE-6919 

(U) TA B L E X 

OETECTIOO OF DOIi.TS BY AN/AAR-30 IR DETECTING SET 

llate: 22 Jul 1968 
f Weather: Clear , Wind - light and variable ;- Ansular Resolution: 7.4 milliradians 
' 

Aircraft Indicated 
I Altitude Airspeed Patrol Life Small Utility 
' Time !9l ~ft2 J;knl ~ Raft Boat Boat ! 

1008 500 170 • ' ' ' 1013 500 180 ' ' ' ' 1017,S 1000 180 ' ' ' • 
1022 1000 180 ' ' ' ' 1028 2000 180 ' ' X ' 1033,S 2000 180 ' ' ' ' 1040 4000 165 ' ' ' ' 1045 .s 4000 170 ' ' X X 

1053,S 6000 170 X X X X 

1058,S 6-000 160 X ' X X 

1105 8000 150 X X X ' 1112,S 8000 150 ' ' X ' 1145 8000 150 ' X X X 

USO woo 160 ' X X ' 1156 4000 170 ' ' X ' 1200 2000 170 ' ' X ' 
Legend 

X - boat detected 
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UNCLASS!FI ED 
NADC-AE-6919 

(UJ T A B L E X I 

DETECTION OF BOATS BY AN/AAR-32 IR DETECTING SET 

Date: 22 Jul 1968 
Weather: Clear 

Wind - light and variable 
Ansular Resolution: 16.4 milliradians 

Aircraft Indicated 
Altitude Airspeed Patrol Life Small Utility 

Time ~gl {ftl tkn! Boat Raft ..P2!! Boat 

1008 500 170 ' • ' ' 
1013 500 !BO X X ' X 

1017.S 1000 !BO ' X X ' 
1022 1000 180 X X X X 

1028 2000 180 X X ' X 

1033,S 2000 180 ' X ' ' 
1040 4000 16S X 0 0 ' 
1045.5 4000 170 ' 0 0 X 

1053,S 6000 160 ' 0 0 X 

1058.5 6000 170 ' 0 0 ' 
1105 8000 ISO 0 0 u 0 

1112.S 8000 ISO ' 0 0 ' 
1145 8000 ISO ' 0 0 0 

1150 6000 160 ' 0 0 ' 
1156 4000 170 X 0 0 ' 
1200 2000 170 ' 0 0 ' 
Legend 

x - boat detected 
0 - boat not detected 
II - equipment was not adjuned properly 
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!I! n s;; .,, .,, 
,;:; -a 

CU) 

""'· 
Ti- intenal of tests 

Sunset tiae 

Water wave height range 
(ft) 

Wind Speed range (kn) 

Air surface teaperature 
range ( 8 C) 

Sky ccmdi tions 

Water surface teape~ature 
range c• C) 

TA B L E X I I I 

51.MlARY OF ENVIRONMENTAL CONDITICWS 

20 Oct 1967 24 Oct 1967 25 Oct 1967 

1030 to ll 19Q 1950 to 20S8Q 1102 to 121SQ 

1814Q 1809Q l80&Q 

I 2 l to 4 

8 to 12 12 10 to 22 

10.S to ll.6 15.S to 16.6 17.8 to 18.3 

0.2 clear 0.4 to 0.9 
cloud cover cloud cover 

14.4 13.9 to 14.4 14.4 

29 Apr 1968 22 Jul 1968 

2046 to 22.JOQ 1008 to 1200Q 

1957Q 2023Q 

1.s to I l to 1.5 

6 to 8 s to 10 

10.8 to ll.l 27.8 to 29.S 

cloudy clear 

10.S 23.2 
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UNCLASSIFIED 
NAOC-AE-6919 
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FJGUIH: 3 - In Picture Showing Six. e.oats Rcc:ordetl .at Xi gh t by 
the AN/MR~3Q from an Aliitude of .J400 Ft (OJ 
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FIGURJ; 5 - Ill Pictures Showing Jiivc s.oats l<c.cordc.d i.iuririi; Daytirr.c by the 
A:'i/AARs3iJ and th~ A.'i/MR-3~ frQrn .an Altit.udi: of ;ooil Ft 
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FIGJRf 6 ,. IR. Pictures Sho~ing. Five Boats. Recorde4 outing l}aytim~ by the 
Afl/AAA- 30 and AN/AAR- 32 from an Altitude of 7000 Ft 
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FICURE 7 - In Picture .of Boats lieco rdect liurin.it Daytime by t he 
AN/MR-30 from an Altitude of 80_00 Ft (ll) · 
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Frnu~ a • P1~tur~s t:e1:o.rdeal buring Da)'ti11e by th.e AN/AAR·30 
IR Pctccting Set and a Typo 31) Olllera Ca11cr3 fro11 
a11.A1titude of 8000 FJ (UJ 
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UNCLASSIFIED 

OOCUMl:MT CONTROL OAlA • R & D 

1 •·•, ... ~~ • •~.v 6f , , "~ • ·, • c·,.,,.,.,,,, •. -~1H,ut) 

AERO-ELECTRONIC TECilNOLOCY DEPARTMENT 
NAVAL AIR 01:.VELOPJ.WNT CENTl:R, JOUNSVJLJ.e 
W1'RMINS1'ER, PENNSYi.VANiA 18974 

• ftl. !"QN1. ·•1t5 t 

D6TECTJON OF BOATS BY AIRBORNE PASSIVE lNF~llD MAPPING SETS (U) 

·•· f~' }(:' k11.' t 1., J l•Q T 1 -.. · f Tnu• ••I ,,,,,,tt ,11,a mdul..i1·~'. ,l,uc•, • 

FINAL REPORT 
' (l)f(6Y', ................. . ,..;;.,,, .. , .. m,,,,. •~.,, ,,.,m,•, . 

26 AUGUS1' 1Y69 
lttt. f0t4'- tU>. Of •~:'~r!> 

35 

.It. ,;ttc:u, c;·, ~o· 

UNITED STATES COAST GUARD 
NADC,.Af-6919 

3 

111 ·Nil (U I.ff I~ 

l ( FOOTNOTE) 

-ifUR MO ~-16999 a S::U6 OF 11 an.c 1967 .... 01' ......... "L""0'• f ... o~~· ri4f•t' .. ,~•!' f"hUQ•""'·· ,,,.,·-.o· .... #A!Wllft.~U 
tl11,.,~/MJ1tl 

•• 
"' """"'""'o~ H~t<'I'"" IN ADDiTION TO SECURITY REQU~REMENTS WHICH MUST llE ~l!ll, -THIS 

OOCl.!MENT IS SUBJECT TQ .SPECIAL EXPORT CONTROLS AND EACH TRi'\o~S~liTIAi. TO F.ORt;IGN 
GOVfRN~lliNTS OR FOREIGN NATIONALS MAY BE MADE ONLY win1 PRIOR APPROVAL OF COMNAV-
AIRDE\'CEN OR COMNAVAiltSYSCOM (AIR.,6022 , . . . . . . 

UNITED STATES COAST GUARD 

1.1 Alt).t~aCT 

'j, 

' lbe AN/AAR-~O and. AN/AAR.-.S2 IR detechng sets with their respec-
tive accessory rapid-processed film displa:r: uniu, tho KD-1• 
(XA-3) and the AN/ASA:.ss(XJ-1). we,e installed . in NP-2E- .aircraft 
&uNo 131403 and operated during five day and nighttime exercises 
over an array of u .s. toast Guard boa~s a,icho~d off Cape l\!ay, 
Mw Jersey• during the poriod 2!) October 1967 to 22 July 1968 
to i.nvesth&to thb 111eans of deuctina non-i;o-orerating h~ts as 
part of a ~•rch and rescue stuciy program~ Tho .lR sets detected 
the boats.· fl'o• aircraft altitudes up to 8000 ft at area coverage 
ratos of 18.3 sq n~ rr ain, ✓.u) . . 

\~ 
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UNC,AS~JF.tgp ,. 

(NPRARED DETECTION 
BOAT DfflCJ'ION . 
SEARCH AND RESCUE 
~/MR•30 
M/MR.-32 
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