























Y

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 POD of 90% to the human POD
of 38%. On first-pass detection trials
the pigeons saw the target first 84% of

[P

the time, 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 promising system are
expected during the caming year.

DOES YOUR WET SUIT

During a recent rescue mission the
rescue swimmer was hampered in his attempt
due to his wet suit's poor fit. Not only
did this poor fitting suit restrict his
swimming ability, but it would not have
provided adequate protection for the
swimmer if required. This problem jeop-
aridzes both the person in distress and
the wearer. For this reason every unit
must issue relatively good fitting wet
suits to their crewmembers. However,
fully custom fitted wet suits are not
recamended for many reaons. Only indi-
viduals with unusual shapes should be con-
sidered for custam fitting.

The primary purpose 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 jinsulation from the cold
water. Small amounts of water entering
the suit have no serious effect. ILoose
fitting suits allow relatively large

FIT?

amounts of water to enter or pool inside

the suit and almost any movement results

in flushing of the suit with cold water -
which reduces the wearer's body temperature.

The wet suits that we recommend for crew-

menbers- are especially designed to allow

for constant wear (ocut of the water) with

acceptable discomfort. This is accamplished

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,

arms and legs, which allows for some air

to circulate under the suit. Before or

after water entry the zippers and velcro <
closures must be closed. Once the necessary ;
steps have been taken to tighten and seal i
the suit it must fit relatively smug if it
is to be effective.

We do not recammend custom fitting ;
of wet suits for many .reasons. Only: .
individuals with unusual shapes should be
considered for custom fitting.

IMCO ISSUES NEW MERSAR MANUAL

The Inter-Govermmental Maritime
Consultative Organization (IMOD) has
issued 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 "Cammmnications." 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
patterns) remain pretty much 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 IMCO 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 Instrument Co.
235 West 7th St.

San Pedro, CA 90731
Price: $4.70

Inter-Governmental Maritime
Consultative Organization
101 - 104 Piccadilly
London W1V QAE
England
. Price: 1 Pound 50 pence
(approximately $2.50)
1-79
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EAGLE-EYED pigeons outperformed Coast Guard flight

crews on test search and rescue missions.

ERescue-aid birds go=

£d0Wi with cop

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 run out of
gas. .

They were presumed
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
pigeons on test runs.

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. S L

“I'm a pilot and I've spent.a
Jot of time in planes looking for
people,” said Lutton.

“The chance of a crew
blinking or dozing- is much
greater than for a bird that
doesn’t have to fly the plane.”

When flight teams were first
asked to participate in Opera-
tion Sas Hunt thair attituda

‘‘‘‘‘ ter:

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
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look for the buoy. 73
During test passes the sharp- -
eyed pigeons found the target OT'-éE SH}!P’!
first 86 percent of the time. 501 E. BOSTON
Navy researchers who spent . MAMARONECI
two ye;rs _ developing the OUR S
pigeon training program are _
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< ByJEANWALLER

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 run out of
gas.

They were presumed
drowned at sea but the four-

. man crew escaped unhurt.

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

- better at locating an orange

colored object resembling a life
jacket than the Coast Guard
flight crews carrying - the
pigeons on test runs.

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 Technplogy

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 much
greater than for a bird that
doesn’t have to fly the plane.”

When flight teams were first ~

asked to participate in Opera-
tion Sea Hunt, their attitude
was one of bemusemsnt,
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 ocutper-
formed their human counter-
parts, the flight crews were
“really quite impressed,” said
Williams, -

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

’
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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 Beéek
funding to train another
feathered search team. ‘
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BACKGROUND

During the period 4-17 December 1982, a field team from the Coast Guard R&D
Center conducted a performance 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 difficulties 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 platform 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 Yerba Buena Island using the
Point Bonita radar. .
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FIGURE 1. Exercise area for Sea Hunt System evaluation







Environmental conditions were recorded by the R&DC field team members aboard
the CGC POINT HEYER and on board the helicopter. The ranges of environmental
conditions encountered during data collection are listed in Table 1.
Significant wave height (HS), 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 number
of white caps was estimated and recorded as either none, some or many.

TABLE 1 - Range of environmental parameters
encountered during data collection.

Parameters Range
Wind speed (knots) 3-30
Cloud cover (tenths) 0-2 and 10
Visibility (nm) 12-20
Significant wave height (ft) 0-0.5 and 2-6
White caps none to some

ANALYSIS

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.
Whenever 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 data
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 cumulative 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 minimum 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:ately represented by the white
cap and significant wave height (Hg) parameters.

To identify which system (i.e., Sea Hunt or 1lookouts) displayed the best
detection performance under the range of environmental conditions encountered
during this test, a non-parametric matched-pair statistic known as the “sign
test" was used (reference 1). Matched pairs were formed by grouping a
detection opportunity for Sea Hunt with the corresponding detection
opportunity for the 1lookouts 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 tnis



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 performed 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 moderate sea state.
The test also indicates that the Sea Hunt System probably outperforms lookouts
under the range of white cap and overcast conditions encountered although
there was insufficient data to substantiate this conclusion. The low level of
significance for the no white cap and totally overcast conditions are most
likely due to contamination from the effect of the 2-6 foot Hg (i.e., all

the overcast and 60% of the no white cap conditions occurred during 2-6 foot
Hg). The same is true for the "all conditions" category.

TABLE 2 - Results of the sign test for difference in
detection ability. N is the number of matched
pairs for which a difference could be discerned,

R is the number of times the Sea Hunt System either
detected a target missed by the Tookouts or detected
the target first.

Environmental Conditions N R Level of Significance
White caps
None 12 9 0.0730
Some to many 6 4 0.3437
Cloud cover (tenths)
0-2 1 8 0.1133
10 7 5 0.0625
Significant wave height (Hg)
0-0.5 feet 5 3 0.5
2-6 feet 13 10 0.0461
A1l conditions 18 - 13 0.0481

Table 3 summarizes the percentage of target opportunities detected as a
function of Hg. The number of detections and detection opportunities were
evenly distributed through the 2 to 6 foot Hg 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 Hg 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
loockouts in searches for a life raft and a large orange buoy, 71 inches in
diameter and having a 22-inch freeboard (reference 2).



TABLE 3 - Percent detected as a function of significant
wave height (Hg) for Sea Hunt System and lookouts.

Hs (ft) # Opportunities Sea Hunt Lookouts Comb ined
0-0.5 8 100% 100% 100%
2-6 16 75% 50% 81%
Comb ined 24 83% 67% 87%

In this experiment, the Sea Hunt system and the lookouts achieved maximum
detection ranges of 2.8 nm and 1.5 nm respectively. Not only did the Sea Hunt
system detect the targets at longer ranges than lookouts for 0-0.5 Hg, the
Sea Hunt system continued to make detections at longer ranges in rougher seas
(see Table 4).

TABLE 4 - Distribution of detections by Sea Hunt and
lookouts. Detections are binned by significant
wave height (Hg) in feet and detection range (x)
in nautical miles (nm). No detections occurred at
the range of 3nm or greater.

Hg Sensor |# of detection binned by range {x) in nm., Total
' ' : 0 £x <1 1< x<2 2 < x< 3 Detection
0.0-0.5 Sea Hunt 5 2 1 8
- Lookouts / 1 0 8
2.0-6.0 Sea Hunt 6 3 3 12
Lookouts 8 0 0 8

During the experiment, several large ships passed within 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. This suggests that the pigeons are capable of being trained to
ignore many nuisance targets. Unfortunately, no detection opportunities
coincided with the occurrence of large vessels close aboard. Whether or not
the pigeons will respond to a target in close proximity to a nuisance target
remains unknown.

The cumulative-detection-probabilty (CDP) versus range curves for Sea Hunt and
lookouts in 0-0.5 foot Hg are presented in Figure 3. Positive ranges
represent the helicopter closing on the target, and negative ranges represent
the helicopter moving away. There were detection opportunities up to 10 nm
but no detections beyond 3 nm. The CDP curves were calculated with the
smller data set, therefore the curves represent only 3 opportunities for Sea
Hunt and 5 for the lookouts. While both groups achieved 100% detection, the
pigeons had the largest detection range.
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Figure 3.

Plot of Cumulative Detection Probability (CDP) vs.

Range for Significant Wave Heights (Hg) between

0.0 and 0.5 feet. The solid green 1ine 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 Tookouts on the Sea Hunt equipped platform with
each point representing 1 to 5 detection opportunities.



Figure 4 presents the CDP curves for 2-6 foot Hg. Although both pigeons and
humans obtained a final CDP of approximately 80% in this range of sea states,
first detection of the targets by the human lookout were all at less than 1
nm. The Sea Hunt System, by comparison, had obtained a CDP of 40% by 1 nm
indicating again that it was able to detect the targets at a greater range.

CONCLUS IONS

1. In 0-0.5 foot Hg, 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
conditicns, the Sea Hunt System has a greater detection range than human
lookcuts for the test targets, indicating that the system would most 1ikely
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 yeT’low, 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 FUTURE WORK

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 environmental 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 crew as a single system. Two helicopters, one with the Sea
Hunt System, should be tested simultaneously for detection performance. The
search area should be swept clear of all man-made objects and then seeded with
typical search objects and nuisance targets. With the data collected, system
performance under 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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Plot of Cumulative Detection Probability (CDP) vs.

Range for Significant Wave Heights (Hg) between

2 and 6 feet. The solid green line was drawn through

19 analysis points for the Sea Hunt System. Each point
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Tookouts on the Sea Hunt equipped platform with each
point representing 1 to 14 detection opportunities.
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Project Sea Hunt

Homing pigeone, widely known to have excellent vision and unique behavioral
abilities, are being tralned by the Naval Ocean Systems Center, San Diego, to
search the ocean surface for lost personnel or objects.

The.ptogram, titled Project Sea Hunt, is underway at NOSC's midoeean base
at Kaneohe Bay, Oahu, Hawaii.

Four birds have been trained to report the sighting of orange targets by
pecking a responee key. Results to date indicaté that pigeons can reliably
detect obJects at dlstances greater than 2,000 feet, according to James V.

élmmons, Jr., project director.. -

Simmons points out that Navy, Coast Cuard and civilian search and rescue
activities would be likely beneflciaries of the abilities ‘of the trained pigeons.
Search and reecue helicopter ‘crews often must search vast expanses of the ocean
looking for personnel. Limited fields of view, competition of other duties and
optical problems such as sun glare make if difficult to see objects on the sur-

-

face of the ocean. The trained pigeon, with its superior visual system, appears
to offer an effective, inexpensive aid to search 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 is more than 2;000 feet-

-

away. Despite the increasing target distance, the pigeon s search 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 a
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 target about
,30 seconds before the flight crew on nearly sixty percent of the approaches to
the target at ranges exceedlng half a mile. The trained plgeons have even
spotted lost 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.

-30-
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'3 Trained Pigeon§ Lost :
In Helicopter Ditching

HONOLULU, Feb. 16 (UPI)—Three
[ 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
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-
jan waters for a missing 17-foot Bos-
ton Whaler, the Sarah Jo, witl five
men aboard. The boat disappeared
Sunday afternoon. . ‘

'The three birds were housed 1n a
plastic bubble beneath the helicopter.

A Coast Guard spokesman said all
~ four crewmen aboard the helicopter
LU were unhurt m the d1tchmg. -
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From: Commandant
To: Commanding Officer, U. S. Coast Guard Air Station San Francisco, CA

Via: Commander, Twelfth Coast Guard District (02/152552557125145:. 9454E§

Subj: 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 March 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 testing 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.

. G. WIMAN

. Rear Admiral, U. S. Coast Guard
Chief, Office of Research and Development

Copy: G-OSR
R&DC



