
MAKE SURE YOU 
HAVE SOMETHING 
ORANGE, RED OR 
YELLOW . WITH 
YOU WHEN YOU'RE 
BOATING, SO I CAN 
FINO YOU, WHEN 
YOU NEED HELP. 

U.S.COA T~UARD -· 
SEARCH AND RESCUE 



Move Over, Lloyd Bridges 

Compliments of Hober>t Baiokin - The Washington Post 

Proiect SEA HUNT 
Story by Ensign R. E. f'1inter, t'oast Gua:r•d Office of Reseaioch and Development 

How would it feel to be rescued after 
drifting at sea for da ys? You've been 
waiting and watching, hoping that the next 
plane will see you, despairing when it 
doesn't. Finally, a U.S. Coast Guard 
helicopter sees you and turns, flying
straight to the rescue, and you, you are 
anxious to thank your rescuer--unti l you
find out that it's� pigeon! 

That may happen. The Coast Guard is 
now training the birds for search and 
rescue. Yup! The they're the common, 
"statue in the park variety" pigeon, 01' 
Columba livia. In Honolulu, Ha1vaii, with 
the help� the U.S. Navy and Marines, 
nine pigeons are being trained at the 
Naval Ocean System Center to spot
international orange objects and to notify 
a human of 1:he sighting. Project code 
name: Project SEA HUNT. 

But why SEA HUNT? And why pigeons? 

"We found in some tests we made a few 
years ago," says SEA HUNT project officer 
at  Coast Guard Headquarters, LTJG Phil 
Sirois, "that the trained birds could 
detect a target on the first pass about 90 
percent of the time. In about 84 percent 
of the runs, the pigeons spotted the 
target before their human pi lots did." 

Three trained pigeons ride in a 
plexiglas pod beneath a Coast Guard HH-52A 
helicopter, each bird having a full 180 
degree view of the sea below. For the 
tests, the helicopter flies out to sea, 
drops an orange sphere, and flies away.
Turning back, the HH-52A speeds the 
pigeons and people back toward the 
simulated life-jacket. When one of the 
pigeons spots the target, it pecks a 
switch, activating an indicator inside the 
cabin. This tells the crew both which 
direction to turn to find the sphere and 
which pigeon gets the food reward. 
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Pigeons 

And compared to the humans' 38-percent 
scor e for f irst - run s ightings, the pi geons 
tallied up 90 percent ! 

Unfortunately, the program does suffer 
an occasional setback or two. First, 
there i s the mi xed problem of publ ic 
relations. The first reaction of most 
peo ple upon heari ng about SEA HUNT is a 
sort of humorous disbelief. - - "How cut e ! 
A rescue squab !" "Rescued by a pi geon? 
That's funny! But seriously , now ... "--­
That attitude seems to br i m over into the 
area of budgeti ng. Hence, SEA HUNT has, 
in the past t hree years , received funding 
from the U.S . Navy, Marines, and Coast 
Guard, but continued support is shaky and 
shifts from agency to agency . This year, 
the Coast Guard is carrying most of the 
bal l. 

Then, despite the fact that pigeons 
have been shown to have keen percept ion 
and long attention spans, few people are 
,1illing to assign the birds to important 
tasks. With training, the birds are able 
t o sort through thousands of electronic 

parts or medic i na l capsules, to spot and 
identify the few defects. However, there 
seems to be a psychological block to 
tak ing vitamins from a bo t tle marked 
" Inspected by Pigeon 14," and the same 
qual m seems to extend to trusting one 's 
life at sea to the abilities of a bird, no 
matter how much better the pigeon scores 
over humans . 

The fi nal, and major, setback happened 
last year . As three of the pigeons and 
t heir crew 1~ere out searching for a 
missing boat, the helicopter ran out of 
fuel and made a forced l anding i n the 
water . The pigeons, encased in t he pod 
beneath t he chopper, couldn't mak e it 
out. As Jim Simmons , project director in 
Hawa i i, commented sadly to the press, " It 
1-1as a totally unexpected and def i nite 
l OS s." 

Fortunately, interest ran high enough 
for the program to continue. Earl y i n 
1979, ten new pigeons were recruited from 
off the park statue, and training began 
again. 

Sea:J'ch and Y'escue pigeon- in- t r>aining pr>a.ctices his "eag l e eye ". 
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Pigeons 

Training pigeons can be a long and 
ted ious process . Fi rst, the pigeons must 
learn to respond in the proper way. It ' s 
a simple lesson, and soon they learn that 
each ti me they peck the response button, a 
little bit of corn appears in their feed 
cup . Next, they must get used to the 
small, plexiglas-fronted cubicle that will 
be their center of operat i ons . The 
"pigeon hole" isn ' t quite like home, since 
it is subject to increasing noise and 
vibration in order to acclimate the birds 
to the helicopter . 

Then comes the time - consuming task; to 
train the pigeons to respona t o the 
" Interna t ional Orange" color whenever it 
appears in front of their window. Here 
th e training becomes more individua l ized, 
as pigeons can be as individually 
di fferent as humans . Some pigeons learn 
faster than others, some don't learn at 
a ll ; so far this year, one pi geon has been 
retired to the park bench . 

~Jith simpl e color recognition learned, 
a mechanical buoy is then used to show an 
orange flag while floati ng in front of the 
pigeons ' window - - fir st while c lose, then 
at progress ively greater dis t ances . 
Slowly, the pigeons devel op an eagle eye 
when it comes to spotting th e flag , their 
final distances range around two thousand 
yards . 

.,.....--r 
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(Above) Pigeons ar e monitored 
by an air crewman during 
i n- flight tes t s . 

(Left) A close-up Zook at an 
off icial U. S . Coas t Guard 
pigeonhole . 



Pigeons 

Fi nally comes the fl i ght test. It is 
here that the pigeon 1 earns that there is 
more to search and rescue than pecking at 
the sight of little f l ags . The targets 
change to surf boards, beach balls, and 
life preservers. The elements of motion 
and altitude are introduced, and then -­
graduation. 

"It is difficult to imagine a pigeon 
being useful," says LT JG Sirois, "if all 
you remember is the pigeons you see in the 
park, fighti ng over a piece of popcorn . 
But try thinki ng of each bira as a l iving 
mi cr ocomputer , with highly spec i ali zed 
vision and a programmable memory. That's 
closer to the truth , and it's eas i er t o 
accept . 

"Once a p i geon is trained to know that 
it won 't get fed unt i l it sees a man in 
the water, that pigeon will spend its l i fe 
looking for a man in the water . We treat 
them wel l , keeping them heal thy and 
hungry . And as one Coast Guardsman put 
i t, ' They ' re too dumb to get bored . "' 

When will you be seeing pigeons 
mustering with your local Coast Guard 
helicopte r crews? "One crew of trained 
pigeons should be ready for SAR duty in 
Hawaii by April of this year," st.ates LTJG 
Sirois. And so, it ' s j ust a matter of 
time before simple pigeons provide cheap, 
effective, an d friendly assistance to 
Coast Guard search and rescue. 

On the job -- suspended fr>om the bottom of the HH- 52A helicopter>, the t hr>ee- pigeon 
obser>ver tea'71 pr>epai•es for> another> day of tes ting . U. S . Coast Guard Photo 

aARBERS pT. 
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Project Sea Hunt 
Overall view of the 
plexiglass pod attached to 
the bottom of a helicopter. 
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Closeup showing how the 
pigeon is situated in the 
pod so he can have a 180" 
field of vision. 
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Project Sea Hunt is a research and 
development program being examined by 
the U.S. Navy (Naval Ocean Systems 
Center) and the Coast Guard for search and 
rescue applications. The. concept utilizes 
trained pigeons in the reconnaissance 
mission. The pigeons are placed in a 
plexiglass pod which is attached to the 
bottom of a helicopter. The pod is divided 
into three sections that limits the field of 
view of each bird to about 180°. This allows 
overlap for complete coverage of the visual 
field_ and vectoring of directional 

. kt 
I 
I 

information. The pigeons are trained to peck 
a response key when they sight an orange 
sphere which is approximately 16 inches in 
diameter. This training target simulates a 
life-jacketed man in the water. The 
responses of the pigeons and human 
observers are recorded as the helicopter 
flies various approach distances toward the 
practice target at an altitude of 350 to 500 
feet. Training to date in U.S. Marine Corps 
helicopters has shown that the pigeons 
have a long attention span and good search 
rates compared to man. 
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Note how the pigeon is 
protected against harm by 
being wrapped in 
protective layers of 
padding . 
$If P ►Y f-

··-
I 

I 
t 

/ ·' 
:•"' 
,; .. ,-

··" ?.~.;.# 
.,, ' 

i 

E . , 
. l~ .. ~ • ~--•(·:;~ 

. ~""' . -:t•~ :u r ..,,._ . . ,..,.~----·, .. , ... 
( -~ 

c . 

.. 
''-•WA;c:-+r 

43 

..i:. .... 



,,r • 

In both the Marine Corps and coast 
Guard flight tests the pigeons scored way 
ahead of the humans on first-pass proba­
bility of detection (POD) • The pigeons 
obtained a roo of 90% to the human POD 
of 38%. On first-J)ass detection trials 
the pigeons saw the target first 8-1% of 

the tine, the humans saw it first 15% of 
the time and both saw it at the same 
time 1% of the time. 

More sophisticated testing and 
analysis of this pranising system are 
expected during the can:ing year. 

DOES YOUR WET SUIT FIT? 
During a recent rescue mission the 

rescue swirrmer was hanpered in his attempt 
due to his wet suit's poor fit. Not only 
did this poor fitting suit restrict his 
swwming .ability, but it would not have 
provided adequate protection for the 
sw.imner if required. This problem jeop­
aridzes both the person in distress and 
the wearer. For this reason every unit 
must ipsue relatively gQOd fitting wet 
suits to their crewmembers. However, 
fully custan fitted wet suits _are not 
recarmended for many reaons. Only indi­
viduals with unusual shapes should be con­
sidered for custan fitting. 

The primary pw:pose of the wet suit 
is to provide hypothermia protection to 
the wearer. This is achieved by the 
millions of tiny bubbles in the neoprene 
foam providing insulation from the cold 
water. Small arrounts of water entering 
the suit have no serious effect. Loose 
fitting suits allow relatively large 

am:runts of water to enter or pool inside 
the suit and alnost any novement results 
in flushing of the suit with cold water 
which reduces the wearer's body tanperature. 
The wet suits that we reccmrend for crew­
nerbers·are especially designed to allow 
for constant wear (out of the water) with 
acceptable discanfort. This is accanplished 
with a slightly looser fit (than a diver 
would prefer) plus expansion zippers and 
velcro closures. With the zippers in the 
open position they provide approximately 
three (3) inches of expansion in the torso, 
anns and legs, which allCMS for. sane air 
to circulate under the suit. Before or 
after water entry the zippers and velcro 
closures nrust be closed. Once the necessary 
steps have been taken to tighten and seal 
the suit it nrust fit relatively·snug if it 
is to be effective. 

We do not recarmend custan fitting 
of wet suits for ma,ny .reasons. Only· 
individuals with unusual $haRE!5 should be 
considered for custan fitting. 

IMCO ISSUES NEW MERSAR MANUAL 
The Inter-Governmental Maritime 

Consultative Organization (IlCO) has 
.1.ssued the second edition of the Merchant 
Ship Search and Rescue Manual (MERSAR). 

The edition contains a new.chapter on 
"Assistance by SAR Aircraft" and a revised 
chapter on "Carrnunications. 11 Minor changes 
and up-datings have been made to other 
chapters. The basic instructions for 
ships to assist in a search and rescue 
operation (including special search 
pat1:e3:11s) renain prett.y llUlCh the same. 

A consequential revision to CG-421,. 
Part 1 - Merchant Ship Search and Rescue 
Manual is expected to be issued to SAR 
units early in 1979. Until that time, 
the IM:O publication may be purchased at 
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the following outlets: 

New York Nautical Instrument 
and Service 

140 West Broadway 
New York, NY 10013 
Price: $7.50 

Southwest Instnnnent co. 
235 West 7th St. 
San Pedro, CA 90731 
Price: $4.70 

Inter-Govenmental Maritime 
consultative Organization 

101 - 104 Piccadilly 
I£>ndon WlV OAE 
England 

~ Price: 1 Pound 50 pence 
(approximately $2.50) 
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SEARCHING BY M~~RK II EYEBALL 
We 've all been canpl-aining for years 

about the deficiencies of the Mlark I 
(human) eyeball. No.v along canes an R&D 
project which seems to be sho.ving that 
visual searching is literally "for the 
birds" with the advent of the Mark II 
(pigeon) eyeball. 

Project SEA HUNI' \,;as proposed to the 
Navy in 19 7 6. It was based on the assump­
tion that trained pigeons could be used 
as an aid to the crew of an aircraft on a 
daylight search mission because of the 
pigeon's superior visual search rate 
ability. The pigeon is abl e to process 
acutely a much larger prop:irtion of a 
visual :(ield than mm in the same arrount 
of ti.Ire. 
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The prototype system consisted of 
three birds harnessed in separate canpart­
ments in an observation chamber attached 
to the underside of a helicopter. (See 
photos). The birds had been trained to 
detect orange objects on the ocean sur­
face, and signal their prsence by pecking 
a resp:inse key. 'Ihe key sends an aural 
signal to al ert the crEM to look at the 
visual display which is also triggered 
by the key. The display sho,,;s the direc­
tion in which to concentrate the search. 

Four birds were trained and, after 
initial flight tests with Marine Corps 
helicopters, the Coast Guard joined in 
the project. 

1-79 
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As you ca n see fran the photos , t_h_'= 

birds are harnessed in a 360° viewing 
catipartrrent, each having a 120° scanning 

On Sce ne 

sector. When a bird signals a target 
sighted, the pilot can tell fran his dis­
pl ay in which sector the target is located. 
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By JEAN WALLER 
A promising search and 

rescue experiment utilizing the 
"eagle-eye" of pigeons to spot 

· floating debris ended abruptly 
when a Coast Guard helicopter· 
carrying the birds had to ditch 
in the ocean off the island of 
Hawaii. 

The pigeons had the ill for­
tune to be strapped to the 
underbody of the only· one of 
seven planes on a Feb. · 15 
search mission to nm 'OUt of 
gas. 

'l'hey were presumea 
drowned at sea but the four­
man crew escaped unhurt. 

Trained by the Naval Ocean 
Systems Center in Honolulu, 
the birds reportedly were 

• better at locating an orange 
colored object resembling a life 
jacket than the Coast Guard 
flight crews carrying ·. the 
piJleons on test rons. 

The bir~ of the common 
park species, would .. just sit 
there fat, dumb and happy with 
nothing else to do but ~k," 
said Capt. Tom Lutton, chief of 

. the Coast Guard Operations 
. and Environmental Technology 
Division. · . 

111'm a pilot and I've spent-a 
lot of time in planes looking for 
people," said Lutton. 

"The chance of a crew 
blinking or dozing• la much 
greater than for a bird that 
doesn't have to Oy the plane." 

When flight teams were first 
asked to participate In Opera• 
tion ~ Hunt_ their attituda 

com sufficient to keep their 
concentration keen. 

When a bird spots the orange . 
buoy it presses a lever and is 
treated to a morsel of corn. 

The level in turn activiates a 
signalling device t.elling the 
Coast Guard crew where to 
look for the buoy. 

During test passes the sharp- . 
eyed pigeons found the target 
first 86 percent of the time. 

Navy researchers who spent . 
two years developing the 
pigeon training program are 
undecided whether to seek 
funding to train. another 
feathered search ~m. 
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• By JEAN WALLER com sufficient to keep- their 
A promising search and concentration keen. 

reoscue experiment utilizing the When a bird spots the orange , 
"eagle-eye" of pigeons to spot buoy it presses a lever and is 

· floating debris ended abruptly treated to a morsel of corn. 
when a Coast Guard helicopter· The level in turn activiates a 
carrying the birds had to ditch signalling device telling the 
in the ocean off the island of Coast Guard crew where to 
Hawaii look for the buoy., 

The pigeons had the ill for- During test passes the sharp- , 
. tune to be strapped to the eyed pigeons found the target 

underbody of the only' one of first 86 percent of the time. 
seven planes on a Feb. '15 Navy researchers who spent 
search mission to run -out of two years developing the 
gas. · pigeon training program are 

ri•hey were presumea undecided whether to seek 
drowned at sea but the four- fonding to train. another 
man crew escaped unhurt. feathered search te,;lm. 
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Trained by the Naval Ocean .,.. ___ .;_ _______________ _. 

Systems Center in Honolulu, ____ , ________ _ -r-- -i! ... ~----••·• ·-··---"'···•- ,, . ···· · ,,.A 
the birds reportedly were r 
better at locating an orange 1 

colored object resembling a life 1 

jacket than the Coast Guard 
·flight crews carrying · · the 
p~ns on test nins. 

The birds, of the common 
park species, would "just sit 
there fat, dumb and happy with 
nothing else to do but look," 
said Capt. Tom Lutton, chief of 
the Coast Guard Operations 

. and Environmental Technology ~·. ·. ·>,' /· 
Division. • 

"I'm a pilot and I've spent.a 
lot of time in planes looking for 
people," said Lutton. 

''The chance of a crew 
blinking or dozing is milch 
greater than for a bird that 
doesn't have to fly the plane." 

When flight teams were first 
asked to participate in Opera- i -
tion Sea Hunt, their attitude 
was one o_f bemusement, 
according to Lt. Cmdr. . , 
Kenneth Williams of the Coast 
Guard Research and Develop. 
ment Branch. . 

However, after a few passes 
over a test area where the 
pigeons significantly outper­
formed their human counter­
parts, the flight crews were 
'

1rE'.ally quit.e impressed," said 
Williams • . 

The pigeons also are easy to 
please with a mere kernel of , . 
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BACKGROUND 

During the period 4-17 December 1982, a field team from the Coast Guard R&D 
Center conducted a perfonnance evaluation of the Sea Hunt System (see 
reference 2 for a description of the system). Data collection occurred on a 
total of six experiment days off the coast south of San Francisco (see Figure 
1). Weather and aircraft mechanical di fficul ti es precluded experiments on 
three of the nine days scheduled for tests. Air Station San Francisco 
provided a HH-52A helicopter and crew for all sorties. USCGC POINT HEYER 
served as a platfonn for setting and recovery of targets, weather 
observations, and on-scene coordination of the exercise. Mr. Bob Gisiner, a 
contractor to Naval Ocean Systems Center (NOSC) Hawaii, was the observer and 
data recorder on board the Sea Hunt-equipped HH-52. Target deployment 
positions and helicopter tracks were monitored and recorded at the San 
Francisco Vessel Traffic System (VTS) Center on Verba Buena Island using the 
Point Bonita radar. 
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FIGURE 1. Exercise area for Sea Hunt System evaluation 
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DATA COLLECTION 

The test was designed to provid1e a limited comparison between the detection 
performance of the Sea Hunt system and human lookouts. To maximize use of 
time available for data collection, all primary controllable parameters were 
held constant. Search speed for all tests was 60 knots, search altitude was 
500 feet, and only one target type was used. The targets were fabricated to 
simulate an overturned boat with a lifejacketed survivor hanging on. The 4 by 
8 foot targets were painted reddish brown and one 1 ife jacket was attached to 
each. The LD1derside of the targeit was covered with foam insulation to provide 
it with some freeboard (see Figure 2). 

FIGURE 2. Photogrraph of one of the targets used 
during1 this Sea Hunt evaluation. 

All sorties were trackline searches with the targets moored along the assigned 
tracks. ~rmally, in experiments of this type, position information would 
have been gathered using the Rl~D Center's microwave tracking system (MTS). 
Unfortunately, time and funding restrictions placed on this project did not 
permit use of the MTS. Position data were obtained using the radar at VTS San 
Francisco, and the LORAN-C's on board the CGC POINT HEYER and the Sea Hunt 
helicopter. The VTS was unable 1to maintain contact with the helicopter in the 
extrerre southern portions of the exercise area. For this reason, search 
tracks were moved to the north1ern portion of the exercise area during the 
latter part of the experiment. 

For the purpose of this test, tlhe responses of the pigeons were monitored by 
the on-board observer only, the helicopter crew received no information from 
the Sea Hunt System. The on-board observer also served as the in-flight 
pigeoo trainer creating a very heavy workload for him. Weight limitations 
prevented the assignment of an additional person to run the Sea Hunt System 
during the test flights. A strip chart record of the pigeon ' s responses was 
automatically produced by the Sea Hunt system and served as a check on the 
observer's records. Though the speed of the strip chart varied, the observer 
made frequent time marks on the c:hart making th is record accurate to with in 
+ 10 seconds . 
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Env ironnental conditions were recorded by the R&0C field team meni>ers aboard 
the CGC POINT HEYER and on board the helicopter. The ranges of environmental 
conditions encountered during data collection are 1 isted in Table 1. 
Significant wave height (H5 ), as used here, is defined as the average height 
of the upper third of the waves and swells and represents the wave/swell 
height that would normally be reported by an experienced observer. The nurrber 
of white caps was estimated and recorded as either none, some or many. 

ANALYSIS 

TABLE 1 - Range of environnental paraneters 
encountered during data collection. 

Parameters 

Wind speed {knots) 
Cloud cover (tenths) 
Vis ib 11 ity (nm) 
Significant wave height (ft) 
White caps 

Range 

3-30 
0-2 and 10 
12-20 
0-0.5 and 2-6 
none to some 

The first step in the data analysis was the reconstruction of the experiment. 
Reconstruction is the process of plotting all of the position information and 
extracting all the va: id sighting data from the logs ·and data sheets. 
Wh'enever possible, the reconstruction of a detection opportunity was done 
using only those positions determined from the VTS radar. For those areas 
where VTS positions were not available, Loran-C positions were used. A dat,1 
file was then created using all detection opportunities including those for 
which position accuracies could not be confirmed. This file was used for all 
analyses except for developing cu111Jl ative detection probability (CDP) curves. 
A separate file containing all position data determined to be accurate to 
better than a third of a nautical mile {nm) was used for the CDP analysis. 

Only three of the five environmental parameters listed in Table 1 were 
considered in this study. Since no targets were detected at greater than 3 nm 
and the mininum visibility encountered during the experiment was 12 nm, the 
effect of visibility could not be determined using the available data set. 
The effect of wind speed was assumed to be adeG:1:1 tely represented by the white 
cap and significant wave height (Hs) paraneters. 

To identify which system {i.e., Sea Hunt or lookouts) displayed the best 
detection perfornence under the range of environnental conditions encountered 
during this test, a non-parametric matched-pair statistic kno\\11 as the "sign 
test" was used (reference l ). Matched pairs were formed by grouping a 
detectioo opportunity for Sea Hunt with the corresponding detection 
opportunity for the lookouts for each target. Credit for better detection 
performance was given for either detecting a target first or detecting a 
target that the other system missed. The sign test produced levels of 
significance for each range of environmental conditions and for the entire 
data set considered as a whole. In this case, level of significance is 
defined as the probability that the data set as collected misrepresents the 
conclusion that the Sea Hunt System outperforms the lookouts. For this 
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analysis, the criteria for accepting the conclusion that the Sea Hunt System 
outperforms human lookouts was taken to be the 0.05 level (i.e., better than a 
95% probability that this conclusion is correct). 

RESULTS 

Table 2 lists the results of the sign tests perforned on the Sea Hunt data. 
In all of the categories, the pigeons detected the targets first more times 
than the lookouts. These statistical tests show that the Sea Hunt System is 
statistically superior (i.e., exceeds the 0.05 level of significance) to human 
lookouts for the detection of small orange targets in a rmderate sea state. 
The test also indicates that the Sea Hunt System probably outperforms lookouts 
under the range of white cap and overcast conditions encountered al though 
there was insufficient data to substantiate this conclusion. The l<M level of 
significance for the no white cap and totally overcast conditions are rmst 
1 ikely due to contamination from the effect of the 2-6 foot Hs (i.e., all 
the overcast and 60% of the no white cap conditions occurred during 2-6 foot 
H5 ). The sane is true for the 11all conditions" category. 

TABLE 2 - Results of the sign test for difference in 
detection ability. N is the nurrber of matched 
pairs for which a difference could be discerned, 
R is the nunDer of tines the Sea Hunt System either 
detected a target missed by the lookouts or detected 
the target first. 

Env iron nen ta 1 Conditions N· R Level of Significance 

White caps 
~ne 12 9 0.0730 
Sone to many 6 4 0.3437 

Cloud cover (tenths) 
0-2 11 8 0.1133 
10 7 5 0.0625 

Significant wave height (Hs) 
0-0.5 feet 5 3 0.5 
2-6 feet 13 10 0.0461 

All conditions 18 13 0.0481 

Tab 1 e 3 summarizes the percentage of target opportunities detected as a 
function of Hs- The nunDer of detections and detection opportunities were 
evenly distributed through the 2 to 6 foot Hs range (i.e. 6 opportunities in 
both the 2-3 foot range and the 5-6 foot range). A difference in performance 
within the 2-6 foot Hs cannot be determined from this limited data set. 
These results are similar to those achieved by NOSC. In the NOSC experiments~ 
the Sea Hunt System achieved an 83% detection rate compared to 58% for 
lookouts in searches for a life raft and a large orange buoy, 71 inches in 
dianeter and having a 22-inch freeboard (reference 2). 
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TABLE 3 - Percent detected as a function of significant 
wave height (Hs) for Sea Hunt System and 1 ookou ts. 

Hs ( ft) I Opportunities Sea Hunt Lookouts Connined 

0-0.5 
2-6 
Corm ined 

a 
16 
24 

100% 
75% 
83% 

100% 
50% 
67% 

100% 
81% 
87% 

In th is experiment, the Sea Hunt system and the 1 ookouts achieved maxinum 
detection ranges of 2.8 nm and 1.5 nm respectively. ~t only did the Sea Hunt 
system detect the targets at 1 anger ranges th an lookouts for 0-0.5 Hs, the 
Sea Hunt system continued to make detections at longer ranges in rougher seas 
(see Tab le 4). 

TABLE 4 - Distribution of detections by Sea Hunt and 

Hs 

0.0-0.5 

2.0-6.0 

1 ookouts. Detections are binned by s i gni fi cant 
wave height (Hs) in feet and detection range {x) 
in nautical miles (nm). ~ detections occurred at 
the range of 3nm or greater. 

Sensor II of detection binned by range (X} in nm. 
QS..x<·l ls..x<2 2 < X < 3 

Sea Hunt 5 2 1 
Lookouts 7 l 0 

.. 

Sea Hunt 6 3 3 
Lookouts 8 0 0 

Total 
Detection 

8 
8 

12 
8 

During the experiment, several 1 arge ships passed with in the detection 
envelope of the Sea Hunt System. Even though a few of these ships displayed 
significant amounts of red and orange and one ship came within 400 yards of 
the Sea Hunt helicopter, the pigeons did not respond to these nuisance 
targets. Th is suggests that the pigeons are capab 1 e of being trained to 
ignore many nuisance targets. lklfortunatel y, no detection opportunities 
coincided with the occurrence of large vessels close aboard. \\tlether or not 
the pigeons will respond to a target in close proximity to a nuisance target 
remains unkno\tll. 

The cunul ative-detection-probab il ty (COP) versus range curves for Sea Hunt and 
lookouts in 0-0.5 foot Hs are presented in Figure 3. Positive ranges 
represent the helicopter closing on the target, and negative ranges represent 
the helicopter nov ing away. There were detect ion oppartun ities up to 10 nm 
but no detections beyond 3 nm. The COP curves were calculated with the 
small er data set, therefore the curves represent only 3 oppartun ities for Sea 
Ht11t and 5 for the lookouts. \flile both groups achieved 1001 detection, the 
pigeons had the 1 arges t detection range. 
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CUMULATIVE DETECTION PROBABILITY (CDP) vs RANGE 
1.00 

SEA HUNT 

.90 -- LOOKOUTS 

.80 

.70 I 

.60 I. I 
CDP 

11 .50 I 
l l .40 I 

.30 I I 
I 

.20 '-, I 

.10 I I 
l 

0.00 
-3 -2 -1 0 1 2 3 

RANGE (NM) 

Figure 3. Plot of Cumulative Detection Probability (CDP) vs. 
Range for Significant Wave Heights (Hs) between 
0.0 and o.s feet. The solid green line was drawn 
through 3 analysis points for the Sea Hunt System. 
Each point represents 1 or 2 detection opportunities. 
The dashed red line was developed from 5 analysis points 
for human lookouts on the Sea Hunt equipped platfonn with 
each point representing 1 to 5 detection opportunities. 
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Figure 4 presents the COP curves for 2-6 foot Hs. Al though both pigeons and 
humans obtained a final COP of approximately 80% in this range of sea states, 
first detection of the targets by the human lookout were all at 1 ess than 1 
nm. The Sea Hunt Sys tern, by comparison, had obtained a COP of 40% by 1 nm 
indicating again that it was able to detect the targets at a greater range. 

CONCLUSIONS 

1. In 0-0.5 foot Hs, no statistically significant difference was identified 
in the detection performance of the pigeons and the human lookouts for small 
orange targets that pass within .5 nautical miles. However, the Sea Hunt 
System does make detections at greater distances under these conditions. 

2. In seas of 2 to 6 feet, the Sea Hunt System is significantly better than 
the human lookouts at detecting the test targets. Under these rougher 
conditions, the Sea Hunt System has a greater detection range than human 
lookouts for the test targets, indicating that the system would most likely 
have a larger sweep width. This is the first system that the R&D Center has 
tested with detection performance superior to the human lookout in searches 
for very small targets during daylight hours in good visibility. 

3. The Sea Hunt System did not respond to yell<M, orange, or red located on 
very large nuisance targets. This suggests that the pigeons may be trained to 
ignore a variety of large nuisance targets. 

SUGGESTIONS FOR AJTIJRE wmK 

If the decision is made to continue with Sea Hunt evaluations, then: 

1. Additional detection data will be necessary to complete a statistically 
valid evaluation of this system over the range of environnental conditions 
that may affect its performance. This test was simply a rough evaluation of 
Sea Hunt and should not be considered a definitive statement of the system's 
performance. 

2. Future tests should also be conducted to determine the performance of· Sea 
Hunt and the human crStl as a single system. Two helicopters, one with the Sea 
Hunt System, should be tested sinultaneously for detection performance. The 
search area should be swept cl ear of all man-made objects and then seeded with 
typical search objects and nuisance targets. With the data collected, system 
performance l.llder more realistic conditions could be evaluated, and the issues 
of false alarms and nuisance targets could be addressed. 

3. The possibility of training the pigeons to ignore nuisance targets should 
be investigated. 
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CUMULATIVE DETECTION PROBABILITY (CDP) vs RANGE 
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Figure 4. Plot of Cumulative Detection Probability (CDP) vs. 
Range for Significant Wave Heights (Hs) between 
2 and 6 feet. Toe solid green line was drawn through 
19 analysis points for the Sea Hunt System. Each point 
represents ·:. to 12 detection opportunities. Toe dashed 
red line was developed from 20 analysis points for human 
lookouts on the Sea Hunt equipped platfonn with each 
point representing 1 to 14 detection opportunities. 
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EAGLE-EYED pigeons outperformed Coast Guard flight 
crews on test search and rescue missions. 

R·escue aid birds· go 
dow-ri with co.pter -

By JEAN WALLER 
A promising search and 

rescue experiment utilizing the 
"eagle-eye" of pigeons to spot 
floating debris ended abruptly 
when a Coast Guard helicopter· 
carrying the birds had to ditch 
in the oc.ean off the island of 
Hawaii. 

The pigeons had the ill for­
tune to be strapped to the 
underbody of the only' one of 

• seven planes on a Feb. · 16 
search mission to run 1>ut of 
gas. 

'l'bey were presumed 
drowned at sea but the four­
man crew escaped unhurt. 

Trained by the Naval Ocean 
Systems Center in Honolulu, 
the hh-ds r.,portedl)' were 
better at locating an orange 
colored object resembling a life 
jacket than the Coast Guard 
flight crews carrying the 
p~ns on test runs. 

The birda, of the common 
park species, would "just sit 
there fat, dumb and happy with 
nothing else to do but look," 
said Capt. Tom Lutton, chief of 
the Cout Guard Operations 

. and Environmental Technology 
--Division. 

"I'm a pilot and I've spent.a 
lot of time in planes looking for· 
people," said Lutton. 

"The chance of a crew 
blinking or dozing is milch 
greater than for a bird that 
doesn't have to fly the plane." 

When fligbt tazm were fint 
asked to participate In Opera­
tion See Hunt, their attitude 
wu one o_f bemuaement, 
accordidg to Lt. Cmdr. 
Kenneth Williama of the Coast 
Guard Research and Develop-
ment Branch. . 

However, after a few passes 
over a test area where the 
pigeona significantly outper­
formed their human counter­
parts, the flight crews were 
"N'.ally quite impressed," said 
Williams . . 

The pigeons also are easy to 
please with a mere kernel of 

corn sufficient to keep· their 
concentration keen. 

When a bird spots the orange 
buoy it presses a lever and is 
treated to a morsel of corn. 

The level in turn activiates a 
signalling device telling the 
Coast Guard crew where to 
look for the buoy. 

During test passes the sharp­
eyed pigeons found the target 
first 86 percent of the time. 

Navy researchers who spent 
two years developing the 
pigeon training program are 
undecided whether to seek 
funding to train. another 
feathered~ ~m. 
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Homing pigeons, widely known to have excellent vision and unique behavioral 

abilities, are being trained by the Naval Ocean Systems Center, San Diego, to 

search the ocean surface for lost personnel or objects. 

The program, titled Project Sea Hunt, is underway at NOSC's midocean base 

at Kaneohe Bay, Oahu, Hawaii. 

Four birds have been trained to report the sighting of orange targets by 

pecking a response key. Results to date indicate that pigeons can reliably 

detect objects at distances greater than 2,000 feet, according to James V. 

Simmons, Jr., project director •. 

Simmons ~oints out that Navy, Coast Guard and civilian search and rescue 
. . 

activities would be likely beneficiaries of the abilities··of the trained pigeons. 

Search and rescue helicopter crews often must search vast expanses of the ocean 

looking for personnel. Limited fields of view, competition of ot:her duties and 

optical problems such as sun glare make if difficult to see objects on the sur­

face of the ocean. The ~rained pigeon, with its superior visual system, appear~ 

to offer an ~ffective, inexpensive aid to s~arch activities. 

In early training, pigeons are placed in an observation chamber that simu­

lates the vibration and noise environment of a helicopter. An orange target 
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is anchored close to the observation chamber and intermittently exposed to the 

pigeon's view. The pigeon is presented food for pecking the key while the tar­

get is exposed. As training progresses, the distance·between the target and 
\ 

the observation chamber is gradually increased until it ~s more th~n 2,000 feet· 

away. Despite the increasing target distance, the pigeon's se~rch and report 

behavior remains high. It responds within ten seconds and despite infrequent 

target presentations, detection failures and false reports are low. 

Advanced training is performed from an observation chamber mounted on & 

helicopter. The chamber, designed to be portable, light-weight and easily 

attached to Navy and Coast Guard helicopters, ·provides the pigeons a safe, 

unobstructed view of the ocean. The birds learn to perform during searches for 

a target which simulates a life-jacketed man in the water. A control panel 

enables the trainer to determine when the target is detected, together with its 

approximate location. As in early training, the pigeon is presented food for 

reporting the presence of the orange target. 

On training flights, the birds report sighting the practice t~rget about 
. . 

30 seconds before the flight crew on nearly sixty percent of the approaches to 

the target at ranges exceeding half a mile. The trained pigeons have even 

spotted iost orange surfboards and other orange debris on the ocean surface. 

These results indicate that the Sea Hunt system can assist in the detection 

of objects or personnel on the surface of the ocean. 
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3 Trained Pigeons Lost -. ··­
In Helicopter Ditching . 

. HONOLULU, Feb. 16 (UPI)-Tbree 
f pigeons trained to aid in ocean search 
· and rescue were lost Thursday when a 

Coast Guard helicopter they were rid­
Ing was forced to make an emergency 
landing in the ocean. the pigeons were 

· trained by the ·Naval Octon Systems 
j Center to peck a buzzer if they spot­
. ted lifejackets or other ocean gear. 

They were being used in a Coast 
Guard-Coordinated Search in Hawai­
ian waters for a missing 17-foot Bos­
ton Whaler, the Sarah Jo, wit! five 
men aboard. The boat disappeared 
Sunday afternoon. · · ·.· ·· 
· 'The three birds were housed in a 
plastic bubble beneath the helicopter. 
A Coast Guard spokesman said all 

·, four crewmen aboard the helicopter 
· were unhurt in the ditching. · · 

·, 
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Bird-braiined idea? No; 
pigeons may save lives 

Washington (AP)-ln this ag11 of la­
aer and sonar and other sophis:ticated 
wizardries, the Coast Guard bas hit OD a 
new way of finding people lost at 1sea. 

Hungry pigeons. 
Pigeons of the plain, park.-bench, 

statue-sitting variety. 
A man at the Naval Oceans S:ystems 

Center, in Honolulu, bas taken 1£ive pi· 
geons under his wing, training them to 
spot the color orange. When the bird sees 
orange, It pecks at a ·switch and is re­
warded with food. 

After graduating from land-training 
with an orange flag that pops 1up ran­
domly, the pigeons are strappe<ll into a 
plexiglass pod attached to the underside 
of a helicopter and taken for a ride over 
the sea. 

"We found in some tests last year 
that the birds would detect the target 
about 90 per cent of the time on the first 
pass," a.aid Doiw.as Conlev. who runs the 

. project. "The pilots and crews would de­
tect it about 40 per cent of the tiime and 
they know where to look." 

The pigeons ride three to a pod, each 
facing a different direction. Lights in the 
cockpit tell the pilot which bird s,pots the 
target and from that be know:s which 
way to look. The winning bird ge1ts food. 

Do they cheat? "As far as I klnow, we 
haven't had many false alarms at all," 
said Mr. Conley, who is in the Coast 
Guard's Office of Research and Develop­
ment. 

At first, chopper captains thought 
flying co-pilot with pigeons was for the 
birds, but changed their minds ,with the 
results. 

"The birds seem pretty happ,y about 
It," Mr. Conley a.aid. ''We hav1m't had 
any complaints." 

It took 18 months to train the first set 
of three. They were used to loc1k for a 
small motorboat off Hawaii in Febru-
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School's oat for al.moat everyone e1cept this pigeon ud OU1era like It, which are 
being trained by the Coast Guard to spot and respond to the c11lor orange. When the 
blrdJ gradaate, they will take to the sty not on their on wings but ID belie11ptera 
from wlllcll they can spot colored rafts, potentially t.elplng find people lost at sea. 

ary, but the belicopter crashed and the 
birds were lost Five birds are in train­
Ing DOW and are expected to be flying by 
the end of September and October. 

If it works out, the Coast Guard hopes 
to ~ simulators to train the birds. 
Right now the target color Is orange; lat­
er they'll be trained OD yellow-the col• 

or of most liferafts-and red. And, who 
knows, eveDtuallly pigeons may be 
trained to peck lvben they see anything 
man-made OD the water. 

This year. the Coast Guard ls· spend­
Ing $73,000 on the project, which pays 
for bird-training, a new observation pod 
and better electronic components. 
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0 ne of the most helpless feelings in man's experience is 

to be lost at sea. The accepted method of search ing 
for someone in the vast expanse o f ocean is to use as many 
aircraft as possible with human lookouts. The aircraft 
follow a pattern of search which is, hopefu lly, in the area 
of t he lost person. Whether o r not the observer is success­
fu l depends on many factors - alertness, fatigu e level, 
inte rference with other essential duties, sun angle, weathe r, 
altitude, the list goes on. The main drawback, sometimes, 
is the capability of the o bse rver's eyes. 

Si nce search and rescue is the core of the Coast Guard 
miss ion, that service has been looking for ways to increase 
the probabil ity of detecti ng a person or object on the 
earth's surface. 

Birds generally have eyesight far superio r to man's. 
This is not strange since surviva l requ ires them to identify 
food, find prey or detect danger at great distances. The 
pigeon in particular is much better suited to visual search 
than man. It has a superior search rate abi lity, being able to 
process a much larger proportion of the visual field in the 
same amount of time. 

The Coast Guard began a study to determine whether 
the unaided visual abi lit ies of the pigeo n could be used to 
detect the presence of an object on the surface of t he ocean 
at the distances requi red during aerial searches. 

A prototype system was designed in Ju ly 1976 in which 
three birds were comfortably positioned in separate com­
partments in an observation chamber attached to the under­
side of a helicopter. Each of the three compartments was 
fitted with a peck key, feeding mechanism and pigeon 
couch. 

The pigeons were tra ined to detect orange (the con'Jen-
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tional color of emergency equipment) and to indicate the 
presence of such an object by pecking a response key, 
which alerted the observer with an auditory signal. Re­
sponses by the pigeon we re displayed by counter and panel 
lights. A fou r-channel st rip-chart recorder was used to 
record th e pigeons' responses and detection of the target 
by the human observe r. The t arget u sed during the hel i-

-· -
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copter training and testing was a spherical orange fish ing 
float. The pigeons were trained to peck the response key 
when the target was presented and were also conditioned 
to periorm their visual task in an environment which 
simulated the noise and vibration character istics of a 
helicopter. 

When the pigeons were ready for flight testing, the 

September 1981 

Station Operation a-,d f\~aintecn.mcec Squadron a, Marine 
Corps Air Station, Kan!:ohe Bay , one of whose primary 
d uties is SAR fo r all airfield operations, and Coast Guards­
men a, Barbers Point conduc,ed the tests. The Marines 
flew HH-46As and the Coast Guard H-52s. 

The helos would fly to the work area, usua lly 7 to 1 O 
miles north of MCAS Kaneohe Bay o r 5 to 10 miles south­
west of the Coast Guard station at Oahu . The targe t, an 
18-inch-diameter international orange buoy, was thrown 
out of the aircraft and a t acan f ix was t aken to mark its 
location. T he aircratt then fl ew further out to sea and the 
pigeons were p laced in the observation chamber. Minutes 
later the aircraft turned and fl ew back towards the ta rget. 
Four to six approach trials were conducted in each one to 
t wo-hour flight. The pilot wou ld try to fly the aircraft on a 
cou rse that would place the buoy to the left o r right of the 
flight path, and the aircre\/'1 members V•Jou!d begin visually 
searching for the buoy. The pigeons sighted t he buoy 
97 percent of the time on the f irst pass, compared to 
30 percent by the crew members. In 77 percent . 
o f t he passes, the pigeons were the first to acquire the 
target. It was frequently necessary fo r the he los to orbit 
the area indicated by the pigeons several t imes before t he 
crewmen saw t he buoy. The t rainer moni to red the pigeons' 
perfo rmance and gave d irection information to t he crew 
when there was a detect ion by t he pigeons. 

At the end of each session, t he practice target was re­
covered by the hovering he lo , using a grappling line to snag 
a float ing line attached to the target. 

Not only did the p igeons detect the target on the fi rst 
pass at a higher probabil ity than t he human observers, but 
the information supplied by the pigeons helped t he crew­
men concent rate their search in the proper direction. 

By 1979, three of the four pigeons had been success­
fu ll y t rained to detect no t only orange but also red and 
yellow. T hen, in early 1979, a Coast Guard he licopter 
carrying t he Sea Hunt pigeons was invo lved in a rea l-life 
drama, searching for five men missing on a fishing t rip. 
T he crew was forced t o make an emergency landing off the 
North Kona Coast of Hawai i. The observat ion cham ber 
carrying the birds was t o rn fro m t he he lo and lost along 
with the birds, martyrs to the cause of SA R. 

Both the Marine Corps and Coast Guard pilots involved 
in t he testing ag reed that pigeons are much more efficient 
than humans in search ing fo r small objects of a specific 
color and wi ll be of great aid in se arch missions. And so, 
although there was a brea k in the testing after the first 
pigeons were lost , Project Sea Hu nt is on again with a new 
group of " vo luntee rs." 

The search aparatus fo r the Sea Hunt system has been 
patented and is believed to be only the second U.S. patent 
granted where a living being is a basic pan of the paten ted 
item. 

It is planned to use the pigeons at a Coast Guard air 
stat ion for actual search missio ns in the no t too d is t ant 
future and , in the years t o come, many downed pilo ts may 
owe their lives to concerned men and women of the Coast 
Guard and their feathered fr iends. 
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From: 
To: 
Via: 

Subj: 

Cc,;; ,11 :~,1'" .tOl 

Unikd S1:11cs Co.-,s1 ri:.;,1d 

3970/1736P. 
3 JAN 1983 

Commandant 
Co~~anding Officer, U.S. Coast Guard Air Station San Francisco, CA 
Commander, Twelfth Coast Guard District (o~~~ ~/73 . . 
Completion of Operational Evaluation of the Sea Hunt Project 

1. As of 1 January 1983, the operational evaluation of Sea Hunt will be 
terminated. After that date, the Naval Ocean Systems Center will suspend 
maintenance of the system as an operational resource for SAR and there will no 
longer be a need for the Air Station to provide flights or personnel support 
to maintain the Sea Hunt system. 

2. If you have no objection, Mr. Giezner will continue working in the 
trailers at their present location through Harch 1983. During this time, he 
will be evaluating the data collected and writing a final report. After 
completion of the report, the Naval Ocean Systems Center will make arrangments 
for shipping the trailers back to Hawaii. 

3. At this time, I wish to thank you for your cooperation with the Sea Hunt 
evaluation. I was particularly gratified by the support you provided for our 
intensive two week December tes.ting conducted by the R&D Center probability of 
detection team. It was a short notice effort that required a great deal of 
work. Your Air Station provided helicopter flight time when needed, even 
though two of the three helicopters were down due to maintenance problems. 
The pilots accomplished- the difficult, demanding task of precise navigation in 
the target area that allowed.us to obtain the necessary data. Your spirit of 
cooperation under these difficult conditions is greatly appreciated and makes 
our task easy. Please extend my sincere appreciation to all your personnel 
who supported the Sea Hunt testing. 

Copy: G-OSR 
R&DC 

Jt G. WIMAN 
Rear 1'omiral, U. S. Coast Guard 

Cliief._Otfice of Research and Oeve1oP.ment 
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