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ABSTRACT

e present document is intendad as a I;rocedures manual and

_ reference text to be used during the training of initially naive canines
for land miné and booby trap dotection service. No directly rolatsd
experience on the part of the handler/trainer parsonnsl is assumad,
Each successive phase of training ia treated in dotzil, and all gveciale-
ized training aids and facilities are described and/or illustrated,
Commonly encountered training difficulties are discussed and appropri-
ate solutions indicated. Techniques of service deployment aro described
in the concluding chapter.,

Chapter II presents a discussion of those concepts of operant and
classical conditioning which are relevent to land mina and explosive
booby trap detection training and has been included to provide handler/
trainer personnel with a basic knowleage of the underlying behavioral
~principles, In this regard it should be recognized that the procedures

herein descrifed are spe‘cifically oriented to land mine and booby trap
trip wire detectidon problems, and may not be applicable in other canine
training contextsa.

The techniques and procedures elaborated in the present docu-
ment were developed for the United States Army Mobility Equipment
Réséarch and Development Command, Ft. Belvoir, VA, over a period of

approximately three years by Southwest Rescarch Institute, San Antonio,
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TX, under Contract No. DAAK02-73-C-0150. Mcet of the data and
research findings reported herein were generated during the course

of the same experimental program.
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CHAPTER 1

INTRODUCTION

Historical Perspective. Throughout the history of warfare, including
the recent hostilities in Southez;st Asia, specially trained dogs have
accompanied man into combat or have been deployed in direct or in-
direct support of combat operations. Initially, entire formations of
attack dogs, sometimes fitted with formid:.ole spiked collars and body
armor, were dispatched into battle against enemy forces. With the
development of gunpowder and the associated modifications in military
tactics, the value of dogs in direct combat diminished significantly.
Neverthelesa, theirusefuiness in other military 1pplications increased.
During World War I large numbers of canines were utilized as sentries,
scouts, messengers, ammunition carriers, and casualty dogs. It haa
been estimated that Germany employed over 30,000 dogs for such pur-
poses, and approximately 20,000 animals servad in similar capacities
with the French Army. At that t:me the American Armed Forces had
no organized canine unit but, in view of their demonstrated value,
secured a limited number of dogs from the French and Belgians for
casualty, guard, and messenger service.

Dogs were employed on an even larger scale during World War
II. Over 250,000 canines served with the armies of the Allied and Axis

powers; many were awarded high honors for their wartime performancea,




i e e e A e

[ S Y

——

|

[ S——

o~ ——

——
Y

————
[V

o——
& ww i

$reerone §

*
e

- e DL 2

ey

[—
pv—

The first large-ecale use of dogs for mine detection purposes was by
the Russians during World War II.. One account suggests that as many
as 100,000 mines were detected b); these animals on roads, in towns
and villages, and at bridgeheads; according to the same Vreport‘, one
especially proficient dog located almost 2,000 mines in one three-
wezk period (1), The need for large numbers of military dogs was
recognized by the U. S, Army in 1942 resulting in the establishment
of the K-9 Corps. This organization operated five War Dog Training
Centers throughout the United States and trained approximately 10, 000
dogs for service in World War II. The Patrol/Sentry Dog Training
Branch, Department of ’Security Police Training, Lackland AFB, TX,
was established in 1958, and presently, patrol and sentry dogg are
trained at Lackland for all branches of the U, S. Armed Forces. The
Air Force remains the major user of patrol dog teams; sentry dogs #re
used primarily by the Army, Navy, and-Marine Corps (2, 3).

Current Perspective. Although certain electronic instruments and

systems have proven reasonably effective in the detection of metallic

\

land mines, currently-available detectors of this type are not always

effectivs against nonmetallic mines and related surprise-firing devices.
And despite the expenditure of millions of dollars and a substantial
i

number of man years of research effort, the U, S. Forces must now

face their operational missions without a fully satisfactory instrumen’t
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for detecting concealed mines and booby traps. A variety of techn'iques.
have been developed for detection of ultra trace quantities of specific’
vapors emanating from primé.ry explosives; for example, nuclear mag-
netic resonance, nuclear quadripole resonance, plasma chromatography,
48 chromatography, spectrochemical emission spectroscopy, IR absorp-
tion, Raman spectroscopy, chemiluminescence, bioluminescence, and
enzymatic catalysis, However, each has drawbacks which function to
limit its deployment under actual cperational conditions. 'fhe contin-
uing military need for an effective real-time capability for detection of
concealed battlefield threats such as ambushes, buried or camoflaged
land mines and similar explosive ordnancle devices, etc. could be met
by the use of specially trained dogs.

Biodetectors, such as dogs specialiy trained for olfactory detection
of explosive substances, have demonstrated tremendous value as mine/
booby trap detectors. Their olfactory sensorium has iaeen shown to be
sensitive to small quantities of the explosive target substance; it is highly
selective, and the animals have a detection range (off leash) which re-
duces physical danger to the handler/operator, Furthermore, most
breeds of dogs are intelligent, motivated to perform, respond réliably
to verbal and non-verbal commands, and can be trained to execute com-

plex tasks. Indeed, scout dogs, land mine/booby trap detecting dogs, and
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tunnel detecting dogs, although deployed on a relativel y limited scale,
were found to be highly effective in operational use in Southeast Asia {4).

For certain types of devices (e.g., non-metallic mines, trip
wires) and in certain scenarios (e.g., trails over rough terrain, rail-
roads, buildings), canines which have been specially trained for explo-
sive detection appear to constitute the best all-around detection system
currently available, State-of-the-art technology suggest that it will be
a number of yeare before a portable instrument is available which equals
the detection sensitivity of a dog trained for explosive detection. How-
ever, even if the upper limits of the dog's olfactory acuity is attainable
via instrumentation, experience indicates that factors such as equipment
size and susceptibility to ambient ""noise' may remain problems.

While the tracking, sentry, aund patrol capabilities of trained
canines have long been exploited in sundry military contexts, the use
of dogs for olfactory detection of concealed ordnance devices remains
a relatively recent innovation. The latter application of dogs, largely
the result of modern, scientifically-oriented truining techniques, repre-
sents a significant addition to the repertoire of valuable services per-
formed by talented canines, and the now routine use of such animals by
police and military agencies throughout the world for the detection of
controlled substancga and dangevous devices attests to the utility of

canines trained for such tasks.
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In addition to observations made under conditions of actual
wartime deployment, a number of formal research gtudies have dem-
onstrated that olfactory discrimination training attained in ~anines
by application of established principles of operant reward conditioning
appears to constitute an ideal approach to the problem of detection of
land mines, booby traps, and related ordnance devices. For example,
data collected by Southwest Research Institute (5) have shown t-at spe-
cially trained canines can function effectively as detectors of metallic
and nonmetallic land mines ahd allied surprise-firing devices (at least
under non-extreme climatic éircumstances). The false alert rate

observed during these evaluations also compares very favorably with

other detector systems; on the average, less than 2,5 false responaes

per half-mile traverse.
The detection performance observed during these tests is also
regarded as impressive in light of the age of the target plants at the

time the tests were conducted. Approximately, one-half of the experi-

mental targets had been iraplanted 8 months, and the other one-half about

5 months prior to the evaluation. A subsequent evaluation sequence con-

ducted at Yuma Proving Ground, October, 1975, revealed that trained

canines are also capable of reliably detecting freshly installed land mines

and booby trap trip wires (mean age of implantation of approximately

10 days).

2%
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In light of these and related findings, the feasibilify of the
biodetector concept appears well proven. Indeed, for certain types of
devices (e.g., non-metallic mines, trip wires) and in certain scenarios
of deployment (e.g., trails over rough terrain, railroads, buildings),
canines which have been specially trained for explosive detection
would appear to comprise the most effective general-purpose detection
system currently available.

Purpose of Present Manual. While the capabilities of mine detector

canines have been well documented, the experience of several years
of carefully-controlled studies at Southwest Research Institute (5, 6) has
shown that the successful training of such animals requires the appli-
cation of a sequence of complex and sophisticated operant conditioning
techniques by a knowledgeable, experienced trainer/handler. The pur-
pose of the present manual is to provide a systematic and detailed
presentation of the techniques employed in the training and deployment
~_of dogs for detection of concealed land mines and booby trap trip wires.
Many of the procedures described herein have general utility in diverse
canine training applications; others are specific to ordnance detection
tasks,
Obviously, certain unique prcblems which may be encountered,
as well as the precautions and subtle procedural modifications which

may be necesséry during training of a particular dog cannot be anticipated
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in any text no matter how extensive. Nevertheless, a careful study of
this document should adequately familiarize the uninitiated animal han-
dler with the procedures involved in training dogs to detect land mines
and hooby trap trip wires., It must he emphasized that the most effi-
cient way for a naive handler to learn thgae procedures is by observing
and assisting canine specialists who are experienced in these techniques,

Selection of Dogs. Detailed guidelines regarding selection of dogs

suitable for land mine/booby trap detection vtraining have been prescnted
elsewhere (7). However, an overview of the salient considerations
is given helow for the sake of completeness,

Breed: Although early U. S. programs employed a diverse array
of canine breeds for general military service, the German Shepherd and

Labrador Retriever have gained almost universal acceptance in recent

. years. The German Shepherd enjoys particular favor for patrol and

sentry duties due to its size, strength, a.gﬂity, fearless disposition,
and inherent distrust of strangers. However, for mine/booby trap and
related olfactory detection tasks, where sheer physical strength and
aggressiveness are relatively unimportant, there is reason to believe
that hreeds other than the German Shepherd might be used to advan-
tage. Indeed, excessive aggrnssive tendencies could he regarded as
an undesirable trait in a detector animal deployed on short notice in

an area occupied by naive and unsuspecting friendly troops. The use
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of the L.abrador Retriever, a breed poésessing good olfactory acuity .
and a generally docile nature, Ama.y eliminate this unwanted character-
istic without sacrificing detection proﬁciencsr.
Sex: The animal's sex appears not to be an important variable
with respect to the performance of detection tasks, However, female
dogs should be spayed prior to initiaticn of training in order to minimize
cyclic variability in performance and to eliminate a potential source of
distraction for male trainees,
Age: Training for sentry and patrol duties is generally not>under-—
taken before the dog has achieved 12 months of age since it is difficult to

elicit a sufficient degree of aggression in younger animals. For olfac-

tory detection tasks, however, the candidate doges may be acquired and
preliminary training initiated at an earlier age. Eight weeks would not

be an unreasonahle age to begin preliminary obedience training.
\

Olfactory, Auditory, and Visual Acuity: Obviously, a successful
mine detector canine must possess average, or, preferably, better than |
average olfactory acuity. Any evidence of a less than normal sense of e
smell, including abnormal ér partially obstructed airways, provides |
grounds for immediate‘ rejection.

Although the exact mechanism of detection of booby trap trip
wires by trained canines remains unclear, one theory holds that suhtle

auditory cues created by wind-induced vibrations of the wire serve in
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part to alert the animal to the prosence of this class of surprise firing
device. - Assuming this hypothesis to be true, good auditory acuity
repreaentsA a valuable attribute in a potential detector dog.

Although most breeds of dogs are not noted for keen visuall acuity,
it is possible that sight plays a partial role in the detection of tooby trap
trip wires and surface-deployed mines, Therefore, evidence of gross
visual dysfunction provides cause for rejection.

Temperament: Temperament comprises one of the most impor-
tant characteristics lof a successful detector canine, and. poter.cial candi-~
dates muet he screened very carefully on‘this complex dimension.
Geneial curiosity, alertness, vigor, and physical energy are desirable
traits and should be afforded considerahle emphasis in ﬁe selectioﬁ of
a potential trainee. As a rule, gregarivusness and a friendly, if per-
haps guarded, acceptance of an approaching stranger are also useful
predictors of success in training. However, this doea not mean that
animals displaying an air of confident alocfness will not develop into

\
excellent performers. In any event, shy and timid dogs whick attempt

!

to escape or cower when approached should be rejected.

Furthermore, animals displaying strong aggressive tendencies

\

are not particularly desirable for detector applications, altho"‘ugh fear

of novelty represents an equally undesirable characteristic. Animals
!

of the latter temperament generally do not learn new tasks quickly

and tend to be highly distractable in the field.

[ SRR
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Finally, gunshyness cannot be toleratéd in a fnilitary dog.
This trait can he identified by straightforward empirical procedures.
Motivation: Eagerness to please is an especially valuahle
asset in any working dog. Animals pussessing this trait respond to
vertal praise and affection with clearly recognizable positive reactions.
The relative incen.tive value of food rewards is also an important
consideration in the overall selection process since food reinforcement
constitutes a principal feature of the detection training protocol.

Medical Considerations: All candidates should receive a thorough

screening by a qualified veterinarian prior to acceptance, including a
radiologic examination for coxofemoral pathology (disease or abnormal-
ity of the hips) and elbow dysplasia. German Shepherds are especially
prone to hip dysplasia.

Stool samples should he inspected for evidence of common para-
sites such as hookworms, roundworms, whipworms, and tapeworms;
heartworms may he detected hy examination of hlood samples. Special
attention should he paid to the possibhility of heartworm infection ir warm
climates and in areas plagued by large mosquito infestations, The pre-
sence of parasites does not necessarily eliminate an otherwise accept-
able doy since most types respond favorably to treatment,

The veterinary examination ghould include screening for evicence

of injury, disease, and other physical abnormalities. All obligatory
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vaccinations should he current (canine distemper, infectious canine
hepatitis, leptospirosis, and rahies),

Other useful indicators of good health include an even glossy
coat, healthy gums and teeth, clear eyes free of excessive discharge,

and lean, trim muscular development.
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CHAPTER 11
PRINCIPLES OF CONDITIONING

The fundamental strategy underlying the training of land mine/
booby trap detector dogs involves the application of laboratory-prOQen
principles of operant (or instrumental) and classical ('Pa.vlovian) condi-
tioning to modify the animal's behavior such that it actively seeks out
and detects the ordnance devices of interest a'nd immediately thereupon
executes a clearly recognizable alerting response signifying the detect-
ion. As such, detection training can be regarded as a form of applied
behavioral modification, Although the principles of operant conditioning
clearly apply in the detection training process, the role of the Pavlovian
conditioned response is less certain, A strong argufnent can be made
to the effect that the laws of classical conditioning \.mderlie the develop-
ment of powerful secox;dary reinforcers which (a)‘ come to serve as
important supplemental reinforcers in establishing and maintaining the
behaviors of interest, and (b) permit effective hanén'er control over the
dog's general behavior, The operant/classical dichotomy remains the
subject of considerable coutroversy among experimental psychologists
concerned with learning phenomena, and a satisfactory experiment to
differentiate the relative contributions o. the two processes to the
acquisition of complex tasks remcins to be devised. However, the

operant and Pavlovian paradigms can be distinguished on operational
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grounds, and from a practical point of view the associated theoretical
issues are largely academic. Nevertheless, it is important ‘or the
prospective canine specialist to possess a fundamental grasp cf the
processes involved in order that he may appreciate the rationale and
more effectively apply the principles vnderlying the detection training
sequence,

Definition of Learning, An all-encompassing technical definition of so

coraplex a term as learning (conditioning) is difficult if not impossible

to formulate, At least two major kinds of useage of the term may be
distinguished, In the first useage, most relevant for the present appli-
cation, learning refers to ongoing behaviors, and especially to system-
atic changes in those behaviors. In the second useags, it refers to

some sort of internal events (''mental" or "psychological" processes)
preaufned to underlie the observed behavioral changes. The latter useage
is best left to learning specialists of theoretical inclination,

Accepting for the present purposes the direct behavioral def-
inition, learning can be most usefully and generally defined as a rela-
tively lasting change in behavior occurring as a functior of reinforcad
practice (8). Although this definition may not satisfy all experts, it
nonetheless does indicate the basic meaning normally associated with

the concept, \
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Certain qualifications need to be made before the definition of
the term learning can be ccnsidered reasonably complete, Learning
must be distinguished from other processes which produce behavioral
changes but not as a function of prior behavior in any directly releyant
manner, Learning is also commonly distinguished from certain super-
ficially very similar behavioral changes where different underlying
mechanisms are assumed to operate,

With regard to the first kind o£ distinction, there are several
causes of behavior changes which need to be excluded from the Jef-
inition stated earlier, Among these are maturation (or growth),
fatigue, drug and dietary effects, disease effects, and adaptation.

Maturation produces behavior changes by means of changea.in
bodily structure, on a genetic basis and without regard for previous
experience; for example, the marked changes in behavior that typically
occur at certain critical periods in development. Although these
changes are certainly subject to influence from previous experience,
and therefore may be said to have been influenced to some extent by
learning, nevertheless they are basically a function of a different kind
of causative factor (for example, hormone secretion) which is largely
independent of previous experience.

The same statement can be mcde for each of the other exclusions,

with the possible exception of adaptation, and for similar reasons,
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Fatigue operates to reduce behavioral output by means of lactic acid

accumulated in the musculature and not adequately removed by the cir-
culatory system, and thus does not classify as a type of behavioral
change produced by learning. Similarly, drugs and dietary factors pro-
duce changes in behavior by operating more or less directly on the
sensory, neural, or effector mechanisms, Disease processes may also
affect any of the organ systems and so influence behavior.

The distinction between these various kinds of proceasés ind
learning is an important one both practically and theoretically. I[tis
important in practice because the actions which need to be take= to
correct undesirable behaviors differ markedly. For example, a dog
whose poor olfactory discrimination performance is thought to be due to
an insufficient number of training trials may be given certain kinds of
remedial treatment (e.g., additional practice sessions). But if the
animal's poor performance is actually the result of organic factors
(e.g., loss of acuity due to disease or injury) this type of treatment

will be of little value. Many similar commonplace examples should be

evident to the reader. Distinctions of this type are of considerable prac-
tical importance since the canine specialist must be attentive to correct
identification of problems encountered during the course of training.
Confusions which occur as a result of insufficient knowledge .or errors

of analysis are of course detrimental to overall training objeétives.

One further distinction should be introduced at this point. This
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is the distinction befween learning and performance, Although learning
cannot be measured in the absence of behavior (i.e., performance), never-
theless it is also true that lack of performance does not necessarily
indicate lack of learning. Before learning can be demonstrated be-
haviorally, some degree of motivation must be present, Thus an a.nimél
which has learned some particular response (e, g., halting and sitting
down upon detecfion cof a booby trap trip wire) will not perform appropri-
ately unless adequately motivated. The topic of motivation in land mine/
booby trap detector dogs is discussed in greater detail in Chapter VIilL.

Operant Conditioning. Of the two major subclasses of learning phenomena,

instrumental and classical conditioning, the former appears to play the
larger role in the training of dogs for land mine and booby trap detection.
Although not precisely synonomous, the term operant conditioning is often
used in place of instrumental learning 2nd will be adopted for the presént
discussion. Formally, operant conditioning may be defined as any leax;n-
ing (2) based on ?esponse-contingent reinforcement and (b) not involving |
choice among expérimentally defined alternatives. The requirement

that reinforcement be response contingent qualifievs the learning as
instrumental, 'and the specification that the behavior be nonchoice means
that only a single relevant response class exists and that the perform-

ance measure must be framed in terms of response magnitude (e.g.,

frequency of occurrence, rate, amplitude, latency, speed, etc.).
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Operant.behavior is controlled by its consequences; that is,
occurrence of the reinforcing event is contingent upon prior execution
by the organism of some prespecified response. Any responce so con-
trollable, that can be made to occur at a convenient rate, and that,
when completed, leaves the animal in a state and position where it
is free tc respond again can be employed as an operant response. In
the context of mine detector organisms, the response of interest is
sitting down following detection of the target device, and reinforcement
consists of timely delivery by the handler of an effective reward (food,
verbal praise.. etc.). All responses which meet the experimenter's
predefined criteria receive reinforcement in simple conditioning
paradigms; in others, however, only a selected proportion of such
résponses are reinforced (e.g., see "Partial Reinforcement,' p. 24),

Reinforcement. It will be noted that in the general definition of learning

as well as that of the subclass operant conditioning, the notion of rein-

contingent reinforcement). Simply stated, reinforcement corresponds

to what the layman would call reward or punishment, Examples of the
many events which can scrve as reinforcers of learning are food for a
hungry animal or human being, certain pleasing tastes, praise (e.g.,

a ''well done" from one's superior), or escape from punishment,

Reinforcement is of such obvious importance in learning that it was long
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ago dignified as the Law of Effect (9). This law formalizes the fact that
any act (response) which has a satisfying effect — for instance, satis-
faction of a motive state, escape from punishment, or relief from fear --
will be learned, but any act which produces an unpleasant effect — such
as frustration of a motive, or fear - will not be learned. Reinforcing
events may be categorized as positive or negative; a positive reinforcer
tends to increase the probability of occurrence of any response which
immediately precedes it, and negative reinforcera act to decrease the
probability of a preceding response. Theoretical issues aside, the
simple fact that positive reinforcement cperates to strengthen learned
associations has been called the Empirical Lawof Effect (10).

Operant Conditioning Subtypes. Many different experimental procedures

have conventionally bee=n included under the rubric of operant conditioning,
and of this number,‘ "nondiscriminative operant conditioning'' and "'dis-
criminative operant conditioning'" are most relevant in the present con-
text. Nondiscriminative operant conditioning is the procedﬁre frequently
called simple reward training, With animal subjects the reward is
usually food or water; with humans (often children) it may be money, a ‘
trinket, or a piece of candy. The positive reinforcer may either be
"primary' — that is, presumably unlearned (food, water, and so on); or

it may be ''secondary" or ''conditioned" — its rewarding properties being
tied to past learning (money, tokens, goal boxes in which food was pre-

viously obtained, and so on).
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Discriminative operant conditioning is somewhat more complex
in that a cue (or discriminative stimulus) signals the availability of

reinfbrcement, and eventually the subject comes to execute the
appropriate response vigorously in the presence of the cue, but weakly,
if at all, in its absence. The astute reader will recognize that the
training of dogs for detection of land mines represents a form of dis-
criminative operant conditioning as illustrated for both general and
specific cases in the following diagram. (The dotted line indicates the

strengthening effect of reinforcement upon the stimulus-response associ-
ation).

P e
- -
- -

General Case: Cue —>» Response —> Reinforcement

-

Mine Detection: Characteristic Odor —> Sit —> Food (primary reinforcer)
Praise (s:condary reinforcer)

A potential problem in the operant conditioning of complex tasks

is that the probability of spontaneous occurrence of the response of

interest may be excee‘dingly low. In such situations, opportunities for

reinforcement are correspondingly few in number and, as a consequence,

learning may be painfully slow if not impossible, For example, the

probability that an untrained dog will spontaneously sit upon smelling a

land mine is extremely slight. How then could one hope to reinforce

this stimulus-resporse sequence? The solution to this dilemma =~rises
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from the fact that in operant cond‘itioning it is possible to ''shape'’ behavior

through appropriate use of reinforcement. In fact, a skillful trainer
can shape very complex response sequences in a relatively short time.
Tixe essential point about shaping is that the learncr is led to the final
response through the learning of a chain of simpler responses. Iﬁ

other words, the learner comes to approximate the final response
through a series of successive steps. The technique of shaping is some-
times called the ""method of successive abproximations {11). " It will be
seen in a later chapter that mine detection training involves zn elaborate
shaping sequence starting with a simple nondiscriminative responding

to pure explosive samples, progressing through the discrimination of
explosive odors frorh a myriad array of asslociafed but irrelevant odors,
and culminating in the search and detection of live mines deployed in

actual field environments,

Classical Conditioning. As will be recalled, the second major subclass

of learning phenomena is ca}}ed classical or Pavlovian conditioning, thus

named after Pavlov, the Russian physiologisi;, ﬁho noted in the course of

his investigations of digestive processes that stimuli which re@larly

preceded the app2arance of food to a dog (for example, the sight of the

food pan, the smell of food, the sound of footsteps of the approaching

experimenter) came to elicit ""psychic" asalivary and gastric secretions (12).
The essential feature of classical conditioning is a set of experi-

mental operations involving an unconditioned stimulus (UCS) which




r—

s S o

- "

==

S

pren—— o
[ [

.l — | A ——

fre--

<~

reliably produces a measurable unconditioned response (UCR) and a
conditioned stimulus (CS) that has been showu by test not to produce

the UCR. The CS and UCS are then presented repeatedly to the organ-
ism in a specified order and temporal spacing, and a response similar
to the UCR develops to the CS that is called the conditioned response
(CR). Although various temporal arrangements of the CS and UCS
chara;:terize the classical conditioning paradigm, what distinguishes

it from operant conditioning is that presentation or omission of the UCS
is independent of CR occurrence. By contrast in the operant condition-
ing paradigm a contingent relationship exists such that occurrence of
the response results in the presentation or omission of the feinforcing |
event {(13). The importance of the classical conditioning paradigm with
respect to the training of land mine/booby trap detector dogs arises
from the fact that by virtue of this process certain originally meaning-
less phrases such as ""Good Dog'' acquire powerful secondary reinforcing
propertizs,

Secondary Reinforcement. From the point of view of need reduction,

primary reinforcers are those which reduce some innate, vital phys-
iological need of the organism, such as the need for food or water, or
to escape pain. Secondary reiriforcers, on the other hand, do not meet
such innate needs, but come to be effective through a learning process.

From tha descriptive point of view, a primary reinforcer is simply one

.
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which is effective without any prior training, wherea. a secondary
reinforcer, sometimea called a conditioned reinforcer, requires prior
association with a primary reinforcer to be effective. More formally,
a secondary reinforcer may be defined as a stimulus which after it has
been paired with a prirary reinforcer, will itself begin to act as a
reinforcer. That is, it will increase the probability of a response (11).
In terma of operations, it is clear that the procedures required to pro-
vide a neutral stimulus with secondary reinforcing powers are those of
Pavlovian conditioning. Hence, an originally neutral {conditioned)
stimulus is repeatedly paired with a primary reinforcer (unconditioned
stimnlus), and thereby the former acquires certain reinforcing proper-

ties of the latter (14). Secondary reinforcement may be illustrated by

the following example:

The sound of a buzzer, in itself, is not
reinforcing to a rat. If, however, the buzzer
is paired with a primary reinforcer, it will ac-
quire the ability to reinforce., The experiment
begins by sounding a buzzer every time a rat
is given a sip of sugar water, Then the ratis
put in a Skinner box and allowed to learn, for
the first time, to press the lever. Instead of
reinforcing the rat with sugar water, however,
the experimenters reinforce it with the buzzer
that had been paired with sipping sugar water,
The buzzer now works very well as a second-
ary reinforcer to increase the rate of lever
pressing (15).

In addition to serving as a reinforcer in the learning of new

responses, secondary reinforcement can act to maintain behavior when

no primary reinforcement follows the response such as would occur during

-~ B 71 T e ian NSc e s e asae s gl s s as e ke e s o 5 a e e re
s o) . TN TR I S NS s M e e e e e s -




SR .

23

experimental extinction. This effect is illustrated by the following

experiment:

Rats were trained to press a bar in a Skinner
box with a click accompanying the presentation of
primary reinforcement, After the animals had learn-
ed the response, two groups were formed. Neither
group received primary reinforcement for bar presses,
but in one group bar presses were followed by the click.
In the other group, no stimulus followed bar presses.

' The results stowed that responding was maintained far
longer in the "click group' than in the ''nonclick group"
(16).

It has already been indicated that terms such a;! "Good Dog"
Qervé as powerful secondary reinforcers in the acquisition and mainten-
ance of desired responses in dog training épplicaﬁons. These phases
acquire their secondary reinforcing capacity through repeated f:airing
(i.e., giaasical conditioning) with primary reinforcers (food) in the
overall reinforcement sequeﬁce as will be seen in a later chapter.

Delay of Reward. The normal procedure in operant conditioning is to

reinforce the subject immediately upon making the required response.
Is, hm.wlever, a time delay is introduced between completion of the con-
ditioned response and delivery of reward, learning is interfered with,
the exter.t of the interference being determined by the duration of the
delay. In other worda; asymptotic performance in operanf conditioning
is inversely related to the duration of reward delay. Furthermore,
rate of acquisition (learning) will also be retarded. Indeed, there is

experimental evidence to suggest that actual declines in levels of

n Ntk Gt L -




N

.

. =

aamad
e

S
L.« -

sy

[ I |

oy &

Someanay
[ 2

boetrona

performance already achieved may occur if the delay is sufficiently
long (17). Similar phenomena take place in classical conditioning
where delay of reward procedures are generally known as CS-UCS
interval manipulations. |

The implications of delay of reward with respect to the training
of land mine/booby trap detector canines are clear: reinforcement

should be administered as quickly as possible following each correct

detection, Otherwise, rate of learning may be seriously retarded.

(An important exception to this rule occurs in the case of partial

reinforcement as described below).

. Extinction., In operant as well as classical conditioning it is possible

to remove or extinguish a learned response by withholding reinforce-
ment altogether, an operation which might be regarded as infinite delay
of reward. If, for example, a ratina Skinnér box (a common term for
a laboratory oparant conditioning apparatus) no longer receiveé food
pellets when it presses the response lever, its rate of responding pro-
gressively declines until it makes no more responses than it did before
it was trained, When the number of responses is rot greater than it was
before conditioning commenced, the behavior is said to be extinguished.
Similarly, withholding reinforcement frorn a well-trained mine detector
dog will also result in extinction, If the practice is continued long enough,
the animal's search and detection behaviors wﬂl cea.se entirely,

Partial Reinforcement. In the most straightforward conditioning

Wk ke M e nd T J

Y TETOP T VRN

RN

-

PEFCUrIN

AR b ARk i it

PN

e DA s e R o e ok ante s

s AR g iy 4B kS mapmn

: /‘

iy
e

PN
,




BTt

P S MUPRAN

paradigm, every response mesting the experimenter's prespecified
criteria (i.e., "correct" response) is reinforced, a procedure termed
continuous reinforcement (CRF), Other factors equal, CRF reinforce-
ment schedules result in the most rapid learning of the behavior of
interest. However, other reinforcement strategies are possible, most
notably those in which ;)nly a selected subset of all correct responses
are rewarded., Such procedures are known as intermittant or partial
reinforcement (PR). For example, every 2nd or every 3rd (or every
nth) response may be reifxforced. Alternatively, a random proportion
of correct responses may be scheduled for reinforcement, e.g., a 50%
random PR schedule is one in which, on the average, half of the trials
receive reinforcement, the other half ao not. Other PR arrangements
are possible,

A significant feature of many PR paradigms is tha* behaviolrs so
conditioned tend to persist longer (show greater resistance to extinction)
if reinforcement is totally withheld than do those learned under conditions
of CRF. This phenomenon is known technically as the partial
feinforcement effect (PRE), A hypothetical illustration of the effects
of PR 'on the acquisition and extinction of operant conditioned behav-
ior appears in Figure 1. Note the increased resistance to extinction

in Group II which was trained under PR,

Such enhanced resistance to extinction, if shown vo occur in the
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case of mine/booby t-ap detector dogs, would represent a phenomoenon
of considerable importance ince during actual deployment the haudler
generally will not have real-time knowledge as to whether a given alert-
ing response is correct or false, Under these circumstances, it is not
I ~ssible to administer the customary reinforcement, and the conditioned
behavior may therefore progressively extinguish,

Unfortunately, few data are available to indicate whether or not
the PRE occurs in the case of mine detector canines deployed in sim-
ulated tactical eavironments. As of this writing, onIir one formal exper-
iment of this type has been undertaken to assess the potential beneficial
effects of PR during training on subsequent resistance to extinction (18).
The design of this experiment was straightforward: In an ongoing series
of formal canine mine/booby trap detection evaluations, a subgrcap of 5
dogs was shifted to a 50% random PR schedule during the latter phases of
training. During the second half of each experimental evaluation, all
cq::;ect responses went unrewarded. Another subgroup of 5 animals
trained under CRF also received no reinforcement during the second
portion of each evaluation series, The relative detection proficiep;:y of

these two groups of dogs was coinpa.red to determine whether or not the

PR procedure does irdeed retard extinction of mine/booby trap deteciion
performance.
The results of this investigation revealed that both groups of

animals continued to perform at high levels of proficiency waring the
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non-reinforced series of extinction trials reg#rdleas of type of training
(CRF v3. PR), and thus no clear evidence of# PRE per se was observed.
However, the length of the extinction test seriea was relatively short |
and may have been iné.dequate to permit ‘e‘mergence of diiferentiai rates
of extinction in the present study. In any event, there is good reason to
believe that PR during training will lead to enhanced resistance td.exti;nc-
tion in land mine /booby trap detector dégs since the PRE is obtainable
.nder an extremely wide range of condiﬂona and organiéms. There is
some question as to whether it occurs bin fiah; but at the mammalian
level it enjoys something of the status of a behavioral law (17).

It must be recognized that even if PR tr;i’ningi leads to ﬁmre

persistent responding over non-rewarded trials,‘b total.extinction will

nonetheless result if reinforcement is withheld over a long period.
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CHAPTER III
PERSONNEL, FACILITIES, AND EQUIPMENT

Personnel. The ultimate success of any dog training program and the

welfare of the animals enrolled therein rests enﬁréiy in the hands of
the training center personnel, The responsibilities of these individuals
include, but are not necessarily limited to, the meticulous and system-

atic application of the prescribed training regimen, physical care of

~ dogs assigned to the training center, maintenance of facilities and equip-

ment, and maintenance of appropriate records. In general, efficient
operaﬁon of a canine land mine/booby trap detection training center
en_tails. four duty assignments: supervisor, kennelmaséﬁr, training -
as:siatants, .and trainer /handlers. |

A)  Supervisor: The responsibilities of fraining center |
supervisory éereonnel include: - ‘

1)  Supervision and coofdinaﬁon of overall trainiﬁg
center operations,

2) Assignment of dog/handler teams. 1 }

3) Insuring that tz;aining personnel understand andkapplgr
correct principles of training; assuring that training pors'onnei understand
the ‘physical and psychological characteristics of their dog's.

4 Suﬁérvision of all phases of training.

. 5) Evaluation of each dog's progress in training;

.o

N s .

&

4
e




S L S L PPN PR § S FIVPRL ISR ST S0

btk oo Jac
PRSI

e TR et ot s e Ll P ok i i b S d e e e

v R )
PR s

B A0 VSRR

e i it d
. =

/ > ; o
" RN \ L. o
Lo, b \\<
‘\;‘w - / e g
, \ / ERE
7 T EaEtaih i ool o ket S e i g TIeeY et e pu e g Ty

T are:

30

. supervision of final proficiency examination. -

. 6) . Orjentation and tralning of i_uexperienced tra.iner(
handlers.ﬁ | | | o | '
" 7 Evd@ﬁon of speéial tr‘aining‘ problems; ‘deQelvop-
ment of necessary remedial acﬁona. o

8 Maintqnance of records. | ‘
9)  Insuring that apeé.iav.l‘hietrulcﬁona are ca:ried out.
B) Kennelmaster: The primary duties of the:kennelma.sﬁer.

whose acﬁﬁtiea must be carefully coordinated with the tréine:lhandlera.

tr‘aining center.
'2)  Maintenance of kenhei‘facﬂities and trzining areas.
3) Tre_atment ‘of minor wounds and illnesses; procure-
ment of professional veterinary attention as needed. | |
4)  Care and maintenance of equipment and ﬁedial
training apparatus. |
. 15) '~ Procurement of equipmenf and operating supplies.
V(i:;cluding explosives and‘ related trainipg a:lds).: : o
| 6) Proper destruction of old §r cqnbminated’trai‘ning
aids (e.g., explosives). - |
C) "Iy‘rai‘ning Asgsistants: Th;'re'svpdr;tjsibﬁi’ﬁei;\ of training

assistants include:

1), | Physical care and feeding ofcall'doga assigned to the
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1) Preparation of training aids, practice trials, ote.
2) Scbretaking (1. e., acquisition of training data).
3)  Assisting trainer/handlers #u neceqsary. B
o 4) | Auhbsisunyg génnelmasﬁer in pejrfoi-rz'ia‘n‘c;s‘cfl hia rau-
tine dutie's. -

D) | "TrainerIHandlers: The trainer/handiez;g féprésent i:he
Rey eieme;lte in the operation of a successful training program; their
dutieé and responsibilities include: ’ |

| | 1) Provide for the well-b%iﬁg of all dog; assigned to .
thei:ir‘ §§re. o |

2) Responsible and systematic appucaﬁén §£ the

detection training sequence. ,

3)  Understand and integrate each dog's special

_strengths and weaknesses to attain maximal performance.

4) Assist other trainer/handlers ’a‘a needed.

5) Report all unusual problems or difficulties to

‘ supervisory personnel,

Assuming the availability of an adequate number of t;;aining

_assistants, one trainer/handler operating in a full-time training capac-

ity can normally manage the training of 3 to 4 dogs ata ﬁnie. Although

occasional development of special interest in one dog amﬁg the éeveral

agsigned to a trainer's care is probably inevitable, : caution must be
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- f , exercised to insure that preferential treatment does not interfere with ‘k ‘
\ ; ﬂ | .. the training of other dogs. Convereely. the trainer must restrain him- ;
A “ U eelf from lgnorlng. or woree, taking out day-to-day fruetratioue ona | E
- 532 ‘ q lele_favored &F‘iulalo o | S | - |
o ;L: L Unfortunately, there is no clear-cut "psychological profile" or
= ' e ‘ : b
3 i o ,4 , otherwlee purely objective precedure fer selecting qualified trainer/ l
%‘ - : , o handlere in advance. However, experlence bas identified certain person-
'\ - tf 4 o alify eharaclerietice poeseeeed’ by the vaet majority of eucceseful rlog‘
| "1tra.inere ancl haedlere. Summarized below, these traite have been dis- |

i cueeed ln greater detail elsewhere (19)

1) Friendly atﬁtude toward doge. L

2) -:Intelhgence.

'3) . Patience and perserverance.

.4)\' u i“k'Mental and phyelcal_ ‘ceordluaﬁon. '

5) | ,—' . Physical endur:a_nee;

IR AL it ALtk D s it g g e W

‘ i‘6)‘,‘ - Resourcefulneee.
o7 ‘ Dependabﬂ:ty.
- 5In addiﬁon to the characterietice lieted above, the handler'e atﬁtude

" toward his aeeignment acts ae a critica.l variable in the overall perform-

~ ance of the handler /dog team. Moet dogs poeeeu an uncanny ablllty to

o b LK B S e £ a9k i b ey

A sense and react to the attltude and general frame of xmnd of their handler.

- , "I’hue, the handler who pro;ects an air of enthusiasm and genuine interest
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may find his pgraonal buoyancy r’eﬂectéd in terms of ﬁéﬁéé#ble
improvements ixS the performahce of his dog. Simihrly, a sinc‘ere
and enthusia.stic delivery of verbal praise fdf corréét Behavior will
almost certa}nli contribute favorably to the dog's éérfofmnfie..’
While certain of these ch;rﬁcteriatics may be identxfied in én

initial interview conducted by experienced personnel, others canbe

- accurately assessed only by observation of actual performance. For

-this reason, it is recommended that.pro'spective tréiner/handlers be

retained on a trial basis. A final decision regarding ea’ch‘caﬁdidate's

‘ qualifications can generallfr be"‘made followirig a two-week progress

-eavaluation.

Although of limited relevance from a practical point of view,

' handler experience nﬁay opei'ate as an important factor coh&ibuting

to overall variability in the defeétion proficiency of a given dog., A

,series of previous ca.uiné mine detection pérformance evaluations pro-

vided an opportunity to asseés the effects of this variab_ler (6). The

degree of prérience posses_sedﬂlr;y‘ the handler personnel assigned to the

latfér mission could be divided roughly into three categories: extensive,

moderate, and minimal. All handlers worked with the same pool of

‘previously-.’trained animals, thereby permitting the deﬁection data to be

analyzed in terms of handler experience. The results of this analysis

A APPSR NP R,

v SRR I
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revealed that the moet experienced hnndler (20 year'e experience with
military working dogs) produced the higheet detection scores (80. 14%

correct overall). A eecond individual with moderate experience 4+

yeare) turned in the next higlieet scores (74,0%). At the lower end of

the experience dimension were three individuals all of whom had less o

tha.n 6 months' experience as handlers and none as trainers, Theee

men produced scores of 62. 82 69. 74 end 69. 60 per cent, The highly

experienced handler thue averaged approximately 13% higher detection .

scores than the moet inexperienced individua.le. The obeerved trend,

whxch ie revealing, probably real and coneietent wlth expectatlon.

muet nevertheleu be interpreted wlth cautiou for eeveral reaeone' :

in partxcular, (a) the data are quite limited nnd may have been confound-

~ ed by other va.nables (e. g. ’ handler moﬁ.vatlon). nnd (b) the technology -

| of lnnd mine Ibooby trap dotection training ha.d not been fully elaborated o

at the time these tests were conducted. o | | L

| , .'Fa.ciliﬁes. Suitable fa.cilities are required for the housing,A care.‘ end
‘ training of land mine/booby trap detector caninee. In general these

' fecilitiee wﬂl include outdoor kennele end enerciee areae. eervice and

etorege bulldinge. indoor tra.inlng fa.cilitiee. end a lnrge outdoor erea

euita.ble for advanced field training. '

- A) | Kennele' Numerous £actore must be taken into account in

the construction of permanent kennele to ineure the hea.lth comfort, and Lo

e Bl g S i) 0 L .

28
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safety of animals in training. Outcloor kennels are“apiiropriate, but

b e L

each dog must be indivi'lually quartered to raaintain proper eanitaﬁon

aad to prevent fighting and other disturbancee. It ie reoommended that

Sovenmr-d

the kennel conetruction etandarde promulgated by the Institute of

[ S——

Laboratory Animal Reaourcea, National Research Council. Na.txonal "

Academy of Sciences (20), be observed in complete detail epecifically: 1

| u—

1) Kennel Site. The kennel faczlity ehould ba located

-
H

Voo
\

B (a) inan area free of reetrictiVe zoning lawe, (b) at a‘reaao_nable dis- ] -
i tance from highly populatedl‘regions, (c) away from h.lgll-noiae environ-
mente, and (d) preferably on lxigh ground to promote goodb drainage

~ and to eliminate free-etandlng water. Natural barriers'euch as trees, B g ~ o
[ ehrube, or hills are desirable to provide eupplementa.l protectxon from j\

N the elements and to reduce distractione. | 1

- S 2) Ma.teriale. Materiale recommended tor outdoor- " ;

E facility conetruction are thoee which are moieture reaistant and eaerly- , 1

b i

sanitized. Concrete or concrete-block conatruction ls deairable for

permanent buildxngs. | e S '_ U T

N S SO

3) Run Surfacee. Concrete is deeirable £or outdoor

‘runs, and it must be a_dequately‘eealed. Since plasﬁc or epoxy sealers

Dok Do T iidhak, 42 an T Sdim it ir b

{ t

can result in slippery surfaces, a small amount of sand ehould be .' “ 1 )

)
| N

eprinkled on the surface before it hardena. Aluminum ox;de also pro-

videe a surface mth adequa.te traction qualitres.v

L

b . B B
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o
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b U 4)  Kennel Size and Construction. Minin:mm kennel %
/ size for canines may be fcund by the fcllowing compuhtion (20) ‘
: L (length of dog in cm + 15, 24) -kennel surface _:;
; - 10,000 o ares (@, ':
E ‘However it has been fouand that al, 2 m x 3.6 in run repreeente a minimal o
- j [ optimal size for German Shepherd - and Labrador Retriever - sized T
~ dogs. Indlvidual kennels should be of metal post and chain link fence
[_ & - conetructlon and iitted with a top of elmilar fabrication. 'I'he top ehou.ld e J
i [ , " be at leaet 183 cm high to permit ea.ey access and fa.cilitate cleaning. |
Ker.nel floors should elope toward a centrel draln to elim.inate .
| U g ‘ standing water and to receive waste matter ﬂuehed off during c.r.._.lng R
;l ;

D It ie elao desirable that the kennel draina 'oe connected toa eamtary
1 sewer or euitable septic eyatem. ‘ _ | S B
U oo . Each kenm:l should be provided with a. meta.l or wooden dog
J | \,_houee mounted on raxle 5 8 ecm above the enrface o£ the run to prevent. L ;
the eccumulation of waate materiale.’ It ie recommended that the house‘ ;
| _} be Iitted with a remotely-operated door 80 that the enima.l may be tem- . ;
| J : , N pora.ri.ly confined durlng cleaning and eanitat{on operatione‘ dogs forced o
R ; ‘to etnnd on hard. wet eurferee for lonq periode ma.y develop eoreu on ‘_ a

the feet. _
If feasible. the entire kennel complex s ould be covered by a - A

' roof to provide ehade end protection from rain and enow, the eidea of

) .
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) the structure may be left Aopeu to proiuete ventilation. A barrier for wind

protection should be provided during perjods of harsh weather and in cold
climates. A proper kennel instzllation is shown in Figure 2,
5 - Weter Supply. Large quantiﬂee of freah wa.ter are

required for cleaniug and drinking purpusee. Water euita‘ble for human

coneumption must be used.

| '6) Electrical Supply. ‘ The kennel facility should be

- lighted and fitted with weather-resistant electrical outlets for operation

of steam cleanere, pressure eprayere , and related cleaning apparatus,

B)  Exercise Runs: The kennel facility should be provided

. with a number of chain link pens (e.g., 6 m x 15 m each) to permit periods

of exercise on days when the animals are not heavily worked. If separate

¢

exercise runs are not practical, a suitable area for kennel chaining should

be provided; Theee areas may be used for temporary quarteriug during

kennel sanitation operations. '

C), ‘ Service Areas: Suitable service buildings are required for

~ the operation of the dog training fa.cility 'I'hese include°

l) - Food preparation room.

2) Facility for iwashing, eauiteﬁon, and dry-lné of food
pans, wa‘er buckets, etc. | | '

3) An area for the preparation and storage of training
aids and related supplies. ‘ | ‘.

4) Food etora.ge building. Thie facility must be insect

and vermin proof a_nd in warm climates » air-conditioned or otherwise
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ventilated to retard spoilage. Humiditv control is aleo delirable.

" 5) Office space for eupervisory pereonnel end record
etorage. ‘ | .
6) An assembly area and lunch room for fraining :
| o pereonnel. A . S |

7 Veterinary  treatment room.

r

8) Bunkers of approved construcﬁon for storage of

| !

explosives and ordnance devices used in training.

9) Rest rooms with showers.

. D)  Indoor Training Areae. Preliminary olfactory discrimin-

L, —

= o

eﬁon training is condncted indoors' 4m x 6 m rooms supplied with -

lighting and electrical outlets are optim.a.l for this purpoe’ Theae

—

. o areas should be devoid of furnishinga and all other fixturee not actually

I

' required during training exerciees. 1t is deeirable that the ﬂoor be of

J , : bare concrete construction to facilitate cleaning. The number of such
rooms required will, of course, depend on the numbe_r :of doge in
training at any one ﬁme; in general; )‘eacli ‘indoor trainingarea cnn:be
expected to serve approximately 6 to 8 dogs per 8-hour working day 3
depending upon stage of treining and asauming efficient echeduling. ‘ C
L » E) Outdoor Training Areas. Construction of trails and

~ simulated minefields used during field trainmg exercises dema.nde a |

[

sizeable tract of unimproved, unpopulated land. Literally dozens of

[CZ o

trails are required for the training of as few as 10 to 12 doge and thua

r-...e«-
IS —
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% } a lafgo area will be necessary; a Z 000 to 3, 000 acre site is not

~ unrealistic for this purposo. Sinco largo numbors of live (defuzed) o 1
land mines must be deployed for prolonged perioda in outdoor training ‘ N

- areaa, complete fencing and appropriate securi(.y measures must be

f:ovidod.
Eguiglmen . Tho itomé below and shown {n Figures 3 and‘ 4 represent

. m:lnimal equipmont roquirod £o~ propar training of land mino/booby trap

SO I s um v et e e s s

D 0 £33 = == =3 B4

detector dogs.  Special equipmont and training aids utilizod during

va.rious phasos of training aro descrihed ina later chaptor.

A) ‘_"Leathor collar. D o X

TS T ——
—

B) -Loather harness. ) R o g
| _'C) \ Choko chaln. | ’ " :

D) .‘ ‘Loathor traimng leash (183 cm) o l S — .

XA I TR A, s

'. E) o \..otton web or nylon braid training loash (9 m),

v‘, F) . Konnel cha.iu (2,5 - 3.0 m). TR

'E:ZJ
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Fig. 3. Clockwise from bottom left: leather collar, muzzle, leather
harness, metal choke chain, - v -
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S : Fig. 4. Kennel chain (top) and leather leash (bottom).
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CHAPTER IV

OBEDIENCE TRAINING AND PHYSICAL CONDITIONING

As indicated in Chapter II, the method by which dogs learn and
become competent in the performance of complex tasks is by repetitive
reinforced practice of the correct behavior. Many hundi-ed‘s ,‘v even

thousands of repetitions and a considerable amount of opera.nt shaping

may be required before full proficiency is attained iri the case of upusu-

ally subtle or complicated discriminations. Imﬁedia& reinforcem&nt |
for correct responding’ is the key to success. In the early stages of_ |
training, it is often necessary for the handler to literaliy éﬁgw the
animal what to do including 6utright physical 'positiéning. ‘, i‘his ‘point

cannot be overstressed. No amount of reinforcement will result in the

acquisition of a desired response unless the dog knows what is demanded

of him to begin with, In other words, effective reinforcer.nexi_t’is‘ impos-
sible unless imme_dia.telf preceded by the correct beh;frié;. _Worse;
indiscriminate ;'einforcemeni: of task-irrelevant response; will vine\.ri-
_tably‘lead to the aéquisition of so-called "superatiﬁoua'? behairviors,‘
learning of competing responses, confusion, and in all probai:ility, a

considerable degree of consternation and frustration ovn' the part of the

. traingf‘. In a very real sense, dog training is a highly méchanical proée-

dure; through a process of association dogs learn to make conditioned

responses to verbal commands, but, anecdotal reports notwithstanding, L
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S ~ there is no convincing experimental evidence to euggeet that they possess
S A o 3
5 | L the capacity to manipulate eymbolu or comprehend complex hnguage. ‘
R 3
E: U Therefore nothing will be gained by irrational pleading, ca;oling. verbal i
3 {

abuee. or eim:llar emotional outburate. If euch foolish behaviors on the

R el i g A
SRR R Rt

part of the handler have any effect at all it is prohably negative and may

engender an atmosphere of uncertainty, distrust. and lack of cc::fidence.

It ehould be appa.rent that the most important requirement in

= O ==

) S a dog trainer/handler is patience. Training for detection of land minee

and booby traps is a repetitive and ﬁme consuming venture. and to make a

 —

dog repeatedly perform the same exercise until it is thoroughly mastered

demands dedication and eelf-dieciphne. Patience and firmneee reeult in

a well-tramed dog.

Several methode may be used to reinforce a dog including verbal

_ praiee. petting, food, retrxeving a ball and an opportunity to play. Of
.: theee, ‘food and verbal praiee (accompanied by peiting) have been found |
| to be effective in the training of land mine/booby trap detector doge. the 2
former because of ite primary reinforcing quaiity. the latter by virine ]
of its acquired secondary reinfo'rcing power, | ‘Qbedience training is
rlaccomplished exclueively tbrough the uee‘of ye.-rbal praiee anci petting,‘ '
while a.ll three reinforcers are ueed during detection trainmg exercieee.
However, some doge reepond more effectively to verbal praxse than to "

. food while the behavior of others may be more powerfully controlled
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by the oppoeite combination. The hendler ehould therefore determine o

" early in traming which factor acts as the moet potent rewerd for ea.ch

animal and emphasize this technique during eubsequent exerciees. '

Although the entire philosophy of dog training ie baeed on the

notion of poeitive reinforcement of correct behavior, the need for cor-

rection will eriee from time to time. lf a dog makes an error or com- -

mits an improprietous act, he must be corrected in order to, learn o

right from wrong, Withholding food and praise and‘.the e.dinonitlcn S 5
4' ““NO", spoken eternly, or a eharp jerk on the leash is normally suf—
" ficient. Correction must be administered immediately eince the ammal
cannot associate a reprimand with an error committed some time pre- o

- viously. In more tochnical terms, delay of reinforcement ie equally

ineffective be it reward or punishment.
A dog ahould not be corrected for clumsinesn, slownecs in

learning, or inability to understand what is expected of him. In these

cases, correction may retard the dog's training instead of accelerating

Harsh punishment is neither desirable nor neceeeary in the train-‘ "

ing of detector doga. Physical reprimands are reserved for ncts of

~ defiance, biting, or deliberate disobedience of previouely-learned

commands, and even then should be infhcted only as a last resort.

Obedience Trainmg_. Every prospective land mine/booby trap detector ‘
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dog must successi‘ully complete a basic ohedience conrse priorto the
initiation of detection training. Obedience training produces a reiiable, :
o weil disciplined animal, and establishes communication and rapport .
between handler and dog - attributes necessary for e...fective detection“
training. In this regard the importance of the handler/dog "team" " o
concept, characterized by mutual trust and confidence, cannot be |
. overemphasized. Obedience training also provides an opportunity for '

’ the dog to learn the significance of the correcﬁve admonition "NO'“ in

Ll

‘ all iuture training this command will mean either "you made an erro- '

S ANt v

pop,
v
1

neous response" and/or "stop whatever you are doing immediateiy!"

l ." Both on-leash and off—leash ohedience exercises are conducted’ P

R

' uﬁlizing verbal and hand-signal commands, s.nd a11 dogs are required ‘

- to ma.ster "sit n "stay " "down " "heel " and "recan" as a minimum
7response repertoire.‘ Effective obedience training may be initiated in » '

"i.: dogs as young as 12 weeks of age aithough actual detection training -

: e:eercises should not be undertaken until the animal has achieved the o

| " ' sge of at least 6 months.' Like human children, young dogs possess a

A e e e e D Do Qe T . .
b Y AL i B 8 i i o Kot e b T E e
il o e et S i, e B A S+

' short attention span and in such cases, the length of obedience training ‘
_ sessions must be iimited. Several 10 minute work periods several \{‘
| times per day will be far more effective than one 30-minute session.
,' Forcing a young dog to worx beyond its attention span wﬂl be a. wasted E:‘ f
| effort for both dog and trainer. "; ” W o f;' ; s ‘
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Any dog of auffieient intelligence, moﬁvatiop,’ an‘dtz:'einabﬂity
to be considered for land redne /booby trapidetecﬁod trainin‘}gﬁehould be
able to master the baeic obedience course in about 4 weeke of dé.ily
Dogs eurted as pups may require slightly more tzme.

' Both verbal commandu and hand geetures are ueed to convey |
commande to the dog. The trainer/handier rxmst be thoroughly fa.rmhar

with all commands, know how to execute them, and know what responses

to expect from the animal before obedience training can proceed Verbal

and hand signal commands, issued properly, are eas_rly understood by
the dog, but it is imperative that they be given correctly, reiiably, and

coneietenﬂy if training is to progress effectiveiy. All verbal commands

are single syllable words (e.g., SIT, HEEL, STAY, etc.) since such

terms are least iikely to be confused with other eimﬂarésounding words.

(For the same reason, single syllable worde are preferred for dog na.mes).

 If the dog is to respond favorably to verba.l and hand signal com-

manda, the trainer must first have the animal's undivided attent:on.

1 Therefore, before each traimng seseion begine ’ it is desirable to exer- ‘

ciee the dog for eeveral minutee and to allow it to urinate or defecate.

Ae previouely indicated, the actua.l words ueed in verbal commands v

probably have no meaning to the dog; by a procees of reinforced practice,

the animal comes to associate the eound of each command with the a.ppropri-

ate response,’ 'I’herefore. the trainar must etrive to alwa.ye give each

Bt T A T
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i} commend in the same tone of voice. A etrong, firm, and forceful B e ; )
U , tone of voice will lead to best results, By the same token, verbal | R 3 .
] praise ehould be delivered in a genuine, ent hueia.stic mnnner. it ie not . , ~
poeeible to deceive a dog by means of false or hypocritical expreuion. . i‘5 el
] - o Eyee and faciel expreeeion ars aleo important channele of communl- , ‘ g |
cation, and doge frequently look to the trainer'e eyee f.or telltale evi- o . ,
ru dence of approyal or d:ea.pproval. " The trainer must reac_t nccordingly o .
- :by being s ncere?' coneiatent.' and rea.lietic in the adtninietration 'of:~ R o j o
. pra.iee or reprima.nde. The handler ehould never attempt to reprimand - -

’hie oog by glaring or staring into the enimal'e eyee' thie pra.ctice tende o ,

’ J o ‘_'to make the dog nervous and can result in uncertainty end confuslon ;
{ T . regarding what is being demanded of it. Be etra.ightforward and con- - \“J}
N ) | | sistent. | S . o . [’,» G | -,ﬂ’ ;
J ' ~v | o _' “ From the beginning, the dog muet never be permitted to ign(;re | o i ;\
' | j | either a verbal or hand eignal command. The animal muet learn to | : 3 f
‘ . v:‘nuocmte each command with its immediate end complete execution. ‘ f}'«i ﬁ ";"((\ i
- o L ,:.-.t should never be allowed to aueper't that there is | any alternatxve ex-‘:‘ R ’,/“ \
y \i : :’ - k . cept to obey. and laxity or halfhearted enforcement on the pnrt of t.'he | ,! o
g i g 5 o . ;hendler maY lead to an attitnde of disobedience that will reeult in dif- :

L! | ficulty and delay in the tra.ining progra.m. ', -' i‘ S " e % — l
” o | L - The word "No" epoken eharply, is used to indxcate that the ‘

‘ U _dog hae made an error or is engaging in nndeairable ectivities, and is " N




A R S

}

{

e [ v S cv B e

A o R et R
R

the only word ever used as a negative commend, The dog must devpr o
be slapped with the hand or leash. The hand is an instrument of f)ra.ise,“

and the animal must aot be allowed to fear it. In the same way, striking

with thé leash may cause the dog to become leash-shy ard thereby leueh .

the effect of its proper use.

A sharp tug on the leash given simultaneocusly with the co‘mman'd‘ .

"NO" is almost always a sufficient reprimand; the dog's name should
not be used in conjunction with "NO." If tkis form of reproof is hot

successful, the dog should be taken out of the training situation and

chained or kenneled., In the jargon of operant conditioning, this practice

~is known as a "time out" for erronecous behavior and constitutes a mild,

but frequently effective, form of punishment, Clearly, the dog must not

be praised, petted, or permitted to play during time out intervals,

Otherwise the animal may quickly learn to deliberately commit an error o

or refuse to perform in order to escape the training situation. o

Finally, the trainer must avoid excessive use of the term "NO"

since by a process of association the dog may learn to respond to the - S

verbal reprimand itself rather than to the desired command. |
During early obedience training, hand signal commands are

given simultaneously with the relevant verbal expression., After a

sufficient Jegree of proficiency has been attained, either type of com-ﬂ o

mand used alone will result in exzcution of the desired reéponée. '
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- , A) ‘ i kl-!eel.’ 'I'he initial command taught in baaic obedience : ' : 7 é
5 __ ‘ trainlng is l-IEEL. There are two buic p°eitione £or HEEL- one when ‘ ;; v
! ' ] tha dog and handler are moving and’ the other after the team ha.e halted.
L f . ln the firet case the dog ie trained to walk at the handler s leff eide, and
R ] : in the second, to etop and sit at the left eide after the team hae halted. , »
” *r | In proper heel position the dog 8 right ehou.der ie in line with the handler s
| - left knee. The animal's body ehould be parallel to that of the handler, g
| nnd duriné marching exerciee e, the dog must neither surge ahead nor i
2 lag behind. Correct execuﬁon of the HEEL command is ehown in ' -
N Figuree 5 and 6. o | o | -
3 : ”B:eic obedience commanda are firet taught wzth the dog on ‘ _‘ q
E

’ 'followed by the ‘commz nd HEEL (in con;unction with the hand eigna.l).

leaeh at the handler 8 eide. The accepted hand eignal correeponding
‘to the command HEEL is a eharp elap to the handler'e left thigh given with_ S
the open band. The verbal command and hand eignal are given simultan- o .

’ eouely as the handler ¢ mmences forward movement and are aleo ueed

before any change in direction and one pace before coming to a ha.lt.

| In the la.tter instance the dog muet learn to atop and eit in proper poai_ N B

tion at the handler 8 left eide. 'I'he vexbal command and hand geeture :

o "~ehould be repeated frequently during early training eeeezone. o

' »: When etartmg from a resting posit.on, the dog s name is spoken

Marching exercieee are always begun with a etop forward with the '
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left foot sincebody niotion serves as an extreniely im.portant. cue to the
4  dog. Motion of the left leg and foot, being next to the dog, thns acts

to telegraph the handler'a intentions. During earlj' training sessions,

a slight forward jerk of the leash may be needed to indicate to the dog

L that he must move forward and maintain pace with the handler. Re-

peated use of the verbal and hand commands sccompanied by brief tugs

on the lea.sh are used whenevar the dog lags behind or moves out of

L - position. The handler should avoid looking back or stopping if the
U : animal drops behind; all commands should be issued as if the dog were

in front. Verbal praise ("Good Dog") and encouragement are administered

—

as the dog moves into correct position. Note that the leash is always

C

~ held in the right hand in a ioose "J’ " position. It should not be held

tightly — httle more than resistance and resentment will be accomplished

o P

. "by constsntly pulling or dragging the animal. A dog walking behind the"
{ o : " handler cannot be pulled into proper position, quick tugs and releases are

a far more effective means of showing the animal what it must do. ‘ Calling

SO,
i

- j : the dog's name, slapping the lni' leg, and verbal encouragement may

~ also be used to coax a lagging dog into position. I.f the animal surges

p—

ahead or moves out t00 far from the handler's side, the handler gives " )

=

 the reprimand "NO, " fusa and releases the leash and repeats the come

7 mand "HEEL " Forging can also be discouraged by changmg or reversing

; - direction; tl_xe lead should be snapped and the command "HEEL‘,‘_ given &

lamd ) 3
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" as soon as it returns to the proper heel position.

54

simultaneously., In any case, the dog is rewarded verbally and physically
The dog must be taught to remain at the handler' slde during
‘all changes in direction. On mcwements to the left the command
WHEELY (plua hand gesture) ehould be given after the handler ] right |
foot strikes ths ground and the pivot to the left is begun. This procedure
prevents the dog from blocking the handler 8 path. Tlxe handler should
avoid ''giving ground" to the dog on left turne, although this pra.ctxce may
cause the ammal to be brushed or turned by the left leg during early ..
training sessions, the dog will soon learn to turn as soon as the verba..r

.s‘ ’

command is is sued.

e

On movements to the nght (which lncludee the reversa.l or about

~_face), the command "HEEL" is gwen as the ha.ndler pivots to provzde o

sufficient time for the dog to aeeume the heel posit:on before the ma.neu- B

ver is completed. A quick tug on the leash will assist the dog during

learning of rlght turns, Fina.lly, when coming to a halt, the comma.nd |

"HEEL" is 1seued one pace before stopping to give the dog enough

time to assume the correct poeltion. o SR R Lo .o
It may be necessary to employ repeated tnga on the lea.sh durxng '

early training sessions. However, tlus procedure should be dxecontmued

as soon as the dog achieves reasonable compe snce lest the ammal come

to rely excessively on these cues,
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Initial training aeasions should be restricted to short traverses
{e.g., 4-6 paces between ha.lts) and nmple utraightline movcments
with no turns. More lengthy sequences involving multiple turna are
introduced as. the dog gains proficiency and confidencé. o | |
- B) Sit. The sit reapoynae ahbnld be taugﬁt iﬁ (l:ornjun’ctibn
with heel since, upon a halt from a marching heel, the animal rmust

stop and sit at the handler's vleft side. In a proper sit position the

| dog's body is parallel to that of the trainer with the righé shquléer in

line with the handler's left knee. The "SIT" command is tzught by

aéying the dog's name followed by the comiand "'SIT" delivere&vin a

~ firm tone of voice; as the command is gi\;en, the handler grasps the

_leash several inches above the choke chain and tugs 'sha.rpi? upward.

At the same time the handler pushes down firmly on the dog's hmdquarhers.

To properly accomplxsh the latter maneuver , the palm of the hand must

be placed over the dog's hips with the fingers positioned at the base of

‘the tail. The proper technique is shown in Figure 7. As an alte:riative

to the upwaf‘d tug on the leash, the rig.ht. hand may he plhcéd_ ﬁnder the
dog's chin and a gentle upward pressure exerted. Lgvish'Qerbai praise
and petting are administered as soon as the sit nh“éﬁver Aia éoxizpleted.
As training progresses and the animal learns what it is expectéd to do
when coMnded to "SIT; " physical assistance Qzé.y be delétéd. |

If the dog does not sit facing directly forward, the hardler riust
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Fig. 7. Assisting the dog into the SIT position,
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swing its body into correct alignment by -firmly but gently pushing or
pulling the hindquarters into prop«lar position, Exceuivé force or
roughness must be avoided, and physical correction of position should
be followed by praise. Physical correction is used toilhbw the dog thg
cbrrect posture; it is not intended as a form of puﬂishment for sitting
incor.rectly. If the dog sits bqhind the handler, it should b§ coaxed
and gently pulled forward using the left hand for guidance,

Once the dog has learned to sit reliably upon ve'rba.ll. command -
at the handler's side, it rpust be taught to ge‘neralize thia response to
other situations, for example, standing or. lying at some distance away
from the handler. In such cases the dog must learn to sit promptly o
upon command but is not expected to return to the handler's eide. To
properly execute this maneuver the handler must be facing the dog and
have its full attention. The latter is normally achieved by apeakiné vthe
dog's name just before giving the "SIT'" command, -

The iemote sit is most easily taught witﬁ the aog on leash in
the down position. The handler stands fa.cink the animal at a diat\:atice of
1.0-1.5 m with the leash held at the side in the right hand. The §om-
mand "SIT" is given accompanied by a sweeping upward_movemer;t of
the right arm which ends with the handler's hand and arm extende#

\

above the head. Properly executed, this movement will cause a qt;jck

upward tug to be transmitted to the choke collar, As soon as the dog
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sits up, the handler steps in to administer praiee. The eame upwnrd
sweeping movement of the right arm comprieee the correct hand elgnal ‘\
command for sit, Subsequently ueed without the leaah thie geeture ie
performed by firet extending the right arm downward at the side with

the palm of the hand slightly cupped and turned forward toward the '

dog. As the command HUSIT" is ieeued the arm, held rigid is moved

: forward and up over the handler's head. Upon completion, the handler'

arm is raleed fully upward with the palm facing to the back. Ae the dog
gains proficiency, the use of the leash may be discontinued and the dis-
tenceveeparating dog and trainer increased in g‘rad’ual increments.

;C) Down. When the trainer givee the command "DOWN, H

the dog. whether urtmg from a etandmg or eitting position. must promptly

lie down on its ‘stomach with hea.d up and front Hmbs parallel and extended

‘heel/ eit position; the handler hende down and grasps the leash Just above

the snap with his left hand. Next he givee the verbal command "DOWN"
while forcing the dog into poeition by pushing downward on the leash with
his left hand. After the dog is in the down poeiﬁon, the handler givee ’
verbal pralee prior to returning to a etanding poeiﬁon. ["

It should be noted that many dogs resxst being forced into the
down position since it ls eomewhat unnatural and makes them unusually

vulnerable to the handler or other doge. Therefore the handler must

i
4
i
4
3
1
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: forward. It is beat to introduce the "DOWN" command w:.th the dog in the
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| exercise sgpecial caution to avoid being bitten during initial DOWN

- exercises., However, as the dog's conﬁdence increases whue in the

dov:un position, his resistance to executing the command will decrease.
Once this occurs, physical placement is only used when req;uired;

An alternate technique for placing a resisting dog ,i,ﬁ the down

(3). In this procedure the handler kneels down beside the dog and
‘grasps the leash in the left hand just above the snap; with the right
,hahd he draws the dog's front feet from undef him and lowers him to

. the greund while simultaneously giving the command "DOWN. " The

front leg and gra‘sping the left front leg about 15 cm above the pad;

pushing the legs forward until the dog ie in the down 'position. In both

~‘'methods of placing a dog in the down position, the handler may give

verbal encouragement while pushing downward on the lea.ah or while

lowering the dog to the ground. A dog should not be corrected during

 introductory training if he assumes an improper positiodsdch as

. rolling over on his aide. However, after the dog has learned the com-

59

position has been developed by U, S. Air Force dog training personnel

_handler lowers the dog by placing his right arm behind the do‘g's righi:

mand and does not lie parallel, the handler gives the command SIT, aad

then repeats the verbal command DOWN. The verbal reprimand "NO"

and repeat of the command DOWN are given when the dog moves or

‘indicates that he may break from the down position, o

.
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'I‘he hand aignal £or DOWN which is uaed to put the dog into % Y
the down position when separated from the handler, ia intreduced after 3 -
" the. dog has become competent at going d0wn at the handler e eide. The - i .
igeature ia given by ﬁret £acing the dog with the right arm raieed ahove / '
the head with fingere extended and palm forward. Whilo voicing the com-k" /-
mand "DOWN" the arm is ewept downward in an arc which ends with the 3 ’)
extended hand slightly helow waist level. To facilitete initial training, |
o the leash may he held fxrmly in the left hand at about cheet ievel thh | ,
/ all elack taken up. Aa the right arm moveu downward in the DOWN
- geeture , the right hand ie diverted just enough to deliver a ludden alap ' E
: to the taut leash thue Jerking down the animal'e head. A eharp "DOWN" ‘ )
‘. command is givcn J\J.Bt as the right hand atrikes the leaeh. Ae 'in*vthe o
- case of the SIT comma.nd the use of tho leash in DOWN exerciaes ahould ‘_ i :
be diecontinued after the dog haa begun to attain profzciency; thereafter ’, '
it ie ueed only for correction or remedial ex:ercisee. . o o
‘ D) Stay. The verbal and hand aignal comrnand to S'I‘AY may |
- be given with the dog in any position. Upon being instructed to stay, the é
‘ Vanimal muet remain in position until given anothor command. Initxa.l o —
‘V training in the command STAY is conducted with the dog in the Heel/Sit |
, poaition. As the dog progreasee in basic obedience. the comma.nd STAY |
v may he ngen while the dog is in the Down, Sxt, or Standing positwns.
o After the dog aelumes the Heel/Sit position, the handler givee the verbal - :
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d 3
5 “and hand | gesture command STAY. The hand signal ie' giVen thh the ;

| | left arm. The left arm, locked at the elbow, is held parallel to the left J
1 leg; the fingere are extended with the palm of the hand facing the dog. ;
K .. The geeture commence-. by bnnging the arm forv.ard approximately o :
| ; 450 followed by a movement of the hand directly toward the dog etoppmg f
1 just ehort of its face as shown in Figure 8, Care muet be exercised to R ,
N :. inaure that the animal is not actually struck in the face dunng thie - - *
L maneuver. After giving the command the hand is returned to a reating |

\' position at the handler's left leg. If a dog breaks from either the Heel/
K Sit or Down poeition. the ha.ndler givee the reprimand "NO " repeats é
:] _' the command and givee the verbal and hand geeture command S'I‘AY. ' ) |
- | 'I'he cornmand STAY is also ueed when the handler is givxng N ‘
-: conimande away from his dog. Thie phase of training ie initiated thh
i , the dog in the Heel /Sit pos:.tion at the handler'e left eide. Ae the verbal
1 : ,‘ and hand commands "STAY" are given, the handler atepe forward one ,’ ’
- | pace placing the r_ig_t foot directly in front of the dog. On the eecond
[ "~ step the handler bringe his left foot alongeide the right pivoting 180 »s
E | .to come to rest facing the dog at a distance of one full pace. Dunng the '. ‘

first several exercises the animal may fafi to differentiate thie procedure A ’ ‘
] 'from the earlier Heel command which as will be recalled, is alwa.ys | B Q
; initiated on the left foot., Until thia discrim:lnation becomes eebablished 3
_ the dog may break poeition and attempt to move fo*ward with the ha.ndler.
1
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However,' stepping in front of the dog permits the handler to observe and
halt the animal's attempt to break position. '

' As the dog's performance u‘nproves,the distance between handler

and dog may be increased by taking severa.l paces before pivoting to

face the dog. , As the end of the leash is approached it must be trans-

ferred to the left hand and held directly over the belt buckle. 'I'his pro-

cedure allows tke handler to give the STAY command mth the rig ht hand
when iacing the dog. In other words. the gesture for Stay is delivered

with the left hand when the handler is standing at the dog's side, but

" with the right when standing in front of and facing theani:na.l. The latter

gesture is made by raising tke right arm from a posxtion of rest at

- the handler's side followed by a downward puslung motion dxrected toward

the dog 8 £ace with the fingers extended and palm fa.cing forward Sub-

sequently, the nght hand is returned to its origmal position along the

right leg.

Should the dog break or begin to move Wh:.le at the end of the

: leash, he must be corrected a.t once by giving the’ reprxmsnd "NO" fol-
, lowed by a repetition of the command to stay. If the ammal nevertheless
" fails to hold position, the handler repeats the reprimand, gives the

. ,,,_eommangl_"_SLT" (placing the dog into posiﬁon if necessary), repeats the

comma.nd “STAY, " and then returns to the end of the leash

To return to the Heel position. ‘the handler 1ssues the verbal and

s Sorams o m b s e o e Mt LA v+ 474 b, Do 2 e D
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hand conunande toASTAY »and‘ then etepel toward the dog with tlle vight
| {. foot. At the eanie time, | the leash is given a‘.» circulnr;flip to the left eo -
’ thnt it comes to rest on the right side of ‘th.'e dog'e neck thns preyenting
it from winding eround the anirnal'e head The nendler then continuee ', ‘
to circle to hie right and bebind the dog, changing the leash from the )

left to the right hand and taking up the slack in the leaoh as he returns

to the Heel position.

Ae the dog‘e prof:cxency in the STAY command increasee, addi- '

' tional complexitiea may be introduc ed with the dog etill on lea.eh. For '
o example, after giving the command "STAY. " the handler may circle .
around the amma.l step over or even etraddle the dog._ a,nd gradu_ally -
, | .increa.se the time the dog must remain in posiﬁon. When th'e"dog eta.ye
. ‘, 7 in correct pceition for the prescribed tune. it ie praieed if it breake o
| position, it must be corrected end repoeitmned £ollowed by a repeﬁtion
, -of the exerciee. | These proceduree tend to reinforce the com.ma.nd STAY
and increaee the handler 8 confidence in the dog.v -‘, o
- E) ’ o Recall. The recall represents an elnboretxon of the pre-

viously learned Heel exercise, the same verbal and hand eignnl com-~

o 'mande are employed. Upon recexvmg thia command the dog must move o

from its current position and location and return to the Heellet positxon

. at the handler's left aide. Traming for recall ia best mitia.ted mth the

. dog in ‘the Sit/ Stay pos:.tion facing the handler at the end of the leash
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- 7 »-.m, hnndler calls the dog's name and gives the_ ver‘nalva'nd~ hgnd eignalb : “» o a
g- ' comniands "HEEL, " If the dog‘ appears relucant to conie oa “con“imand,_;‘ S
. ; L it may be necessary to repeat the command and tug directly forward ' | q
; - on the leash. (Upward or downward tuge should be avoided lest the dog """ ) 3 )
g L confuse this gesture with Sit or Down. respectively) W‘hon approaching _F o
o from the front or right quarter the dog should be encouraged to cu-cle £
‘ “  tothelest passing along the handler's right side, crossing behind his . o -
5 b back, and coming to rest in the Sit/Heel position at his left side. : '
* Sidestepping and Judicious guidance with the leash may be_ used to assist »
, | the dog during ’early training. - | RERR | : | ‘ _——
= Once the dog has become fully proficient in the execution of basicv - | 5"
obedience commands on the 183 cm leash more advanced training c;n -
: r be undertaken. 'l'he basic commands and training‘ procedures remain sy
' L as before, the only difference being in the use of the 9-meter leaeh. ‘. } ,

Accordingly, the distance separating handler and dog can be increased'

N S

‘while still retammg on-leash control. " i

r""‘\

Off-leash exercises represent a straightforward extension of on- , )
leash performance. Initial off-leash training should be limited to

maneuvers executed at the handler's aide. This procedure allows the S S

handler to carefully evaluate the dog 8 proficiency and to unmediately

J revert to on-leash training if remedial training appears necessary.
o ;' : Smooth transition from on-leash_ to off-leaah training can_often be o - -
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' down along the right eide of the chest.

in making the ewitch from on-leaeh
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expedited by an intermediate etage in whieh the leaeh remaine attached

to the choke collnr but is not actually held in the handler'e hand. Rather .

| the leash is draped looeely around the handler'e neck paeeing acroee _‘ '_

o the front of the left ehoulder and hehind the neck with the end hanging o

available if the dog attempte to break away or neede eupplemental cor- o

" raction, After a few practice eeuione in thie traneitional etage, the

’ effectively and with minimal interruption ‘by eimply bending down and

| ~ 'unclipping the leaeh in the middle of a marching Heel exerciee' for the -
: "remainder of the eeee.on the leash ie left dangling around the handler'

.“ﬂ°°k completely detached from the dog. Ultimately, the use of the leaeh

for obedience training can ‘be diecontinued altogether. An air o£ con- |

‘ _V'trolled confioence on the part of the handler seems to be quite helpful

.performe well on leaah will normally perform juet ae well without 1t. .

During all etagee of obedience training the ha.ndler ehould etrive

to continuouely mix the eequence ef commande eince exceeeive repeti-

“ton of the eame exerciee may reeult in boredom on the part of the dog. ~

As the dog'e performance impr0vee, practice eeeeione may he extended

in length and the diemnce eeparating dog and handler increased pro- - -

gree eively. A dog which will reliahiy execute all basic commande

o££-leaah at a. dietance of 15 m hae achieved a eatiefactory degree of : o

In this way the leaeh ie inetently |

ofi-leaeh deployment a dog that

' leash can be removed entirely. Often th.ie can be accompliehed very R
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proficiency for all normnl reduireniente. It ehould be underetood tbat
most dogs can be trained to perform obedience maneuvers far xnore
compler. than those described above. However, experience hae shown

that a more elaborate obedience ropertoire is unneceeeary in doge ;

aeeigned to land mine /booby trap detection eervice. In any event. fre- : | ,
quent obedience refreeher eeeeione muet be echeduled during the course

of detection training and subaequent ma.xntenance mtervaie. These exer-

cieee serve to maintain proficiency and act to reinforce the handler/dog ,
team relationslnp. B o

Physical Conditioning, Dogs, like humans, require perio'dic enerciee

to remain in top physical condition. an abeolute muet in working doge

whose normal deployment may demand strenuous exertion for prolonged

periode. Accordingly, the training center ehould be provided with an B

. appropriate exercise area equipped with a formal obetacle couree :

(sometimes aleo called a con.fidence couree) Frequent ueo of such an

inetallation provides emerciee, builde the animal'e confidence, traine o

: hun to negotiate obeteclee and rough terrain, and increaeee the handler'

control over the dog.

An exercise course euitable for uee with land mme I‘)ooby trap

‘detector canines cnnsiete of an abbrevia.ted vereion of the conﬁdence

course described in AFM 125-5 (3) Specificauy, a eeries of hurdlee

and related obstacles are arranged in order of increaeing difficulty in s

o
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& closed track of generally oval or ‘recta.ngula.r shape., The varivus

obatacles should be posiﬁoned approximataly 8-10 m apart in order to

allow suﬁicxent runmng apace and to permit ths dog to regain composure

- between problems. An acceph.ble sequence of obstacles consists of two

60~cmhigh wooden hurdles, small oil drum pyramid, two 90-cm high
hurdles, large oil drum pyraxmd 90-cm wooden hurdle, elevated cat-
wa.l,k_.; 90-cm wonden hurdle. and tunnel, Some of these units are illus-

trated in Figﬁre 9.:_ ',Co:'i;ﬁ:u.‘cti‘on of ‘Ehe.se devices is not critical; but

splinters and sharp edges must be removed to prevent injury to tie

animals. ‘Some general design considerations include:

- A) . Hurdles: Basic construction of 2" x 4" (5,08 x 10,16 cm) and

e (2. 54'cm)v lumber; i:é.inting is not necessary but will aid in protection from

the elem‘ekntsk. Remdva‘ble boards should be incorporated as a means of ad-

| justing height from 30 to 90 cm,

: B) Oil Drum Pyraxmds- Pyramida! stacking of 3 (low) or 6 (h1gh;

o empty 50-gallon (189. 27 l) metal oil drums' drums should be fastened

L together securely to prevent possxble collapse during scaling exercises.

C) Elevated Catwalk: This type of obstacle increases the

S dog's surefootedness and teaches him to walk on narrow surfaces of

' rvar’yrin_g heights. Suitable catwalk dimensions are 5 m (L) X 0.6 m (W)

f(brac;dd and with bark removed); parallel telephone poles, or simple

X 0.75 m (H). Acceptable types of construction include single large log
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elevated wooden platforrh.

(D) ;I\xnnel: A 5 m length of 60-cm (D) galvanized metal
drain pipe laid on the surface of the ground provides a suitable fixtur§
for tunnel negotiation exercises; adjustments in diamete> may be re-
quired depending upon the size of the dogs being trained. The center
portion of the tunuel may be covered with dirt if desired; if not, the pipe
should be brace& to prevent rolling.

The terms "jump" and ""scale' are used to describe a dog's
actions when negotiating elevated obstacles. When the dog jumps over
an obstacle, he clears or hur&lea it; when the animal jumps as high as
possible and climbs or scrambles the remaining distance, he is said to
scale the obstacle,

Training to negotiate an obstacle course begins with the dog on
leash, a prccedure which allows the handler to guide and assist the
animal over each obstacle. Off-leash exercises are introduced as the
dog's confidence and proficiency increase. In negotiating a confidence
course, the dog jumps or scales an obstacle only upon hearing the verbal
command "HUP. ' Many dogs appear reluctant to jump wooden hurdies
until a certain degree of confidence has developed, and for this reason
it is deairabie to lower the barriers to a height which can be stepped
over during early exercises, As the handler/dog team approaches the

hurdle at a slow jogging pace, the handler steps over it with his left foot
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simultaneously giving the command "HUP.'" If the dog huih,tg, or balks,
the handler stops on the opposite side of the hurdlie aund helps his dog- ov?¥
by coaxing, tugging on the leash, and repeating the command “HUP, "
After the dog crosses the hurdle, the handler praises his dog, and gives
the command "HEEL." As the dog progresses, uidiﬁonal boards are
inserted until a desired height, not to exceed 90 cm, is attained.
Thereafter, when the handler is approximately two paces from the
hurdle, he commands HUP and instead of stepping over the hurdle,
passes to the right and goes around it. As the dog's front feet strike

the grouad the handler commands HEEL, After the dog assumes this
position, he is praised. Similar procedures are used to train the dog to
scale oil drum pyramids except that the handler himself need not climb
these obstacles. However, it may be necessary to stop, encourage, and
physically assist the dog during early training,

Catwalk training is begun by approaching the obstacle with the
leash held in the right hand and the dog in Heel position. The command
"HUP" is given approximately 1 m from the catwalk; liberal praise and
petting are admisistered after the dog jumps or climbs onto the platform,
2iany dogs possess an instinctive fear of high, unconfined areas; thers-
fore, physical assistance and verbal encouragement may be necessary
if the dog appears anxious or refuses to mount the catwalk, Once the dog

is on the catwalk, the handler gently continues to pull the leash forward.




S

He walks beride his dog with his left hand on the dog's left side helping
his dog maintain balance. Verbal encouragement is ‘gi.'nn along with

physical assistance while procaeding llowlj to the end of the obstacle.

The dog is then praised and given the command "HEEL. " After assuming

the heel position, the dog is rewarded with verbal and physical praise.

Progressively less sssistance will be required as the dog gains confidence.

The handler usually will find it necessary to assist his dog
through tunnels during initial training exercises. This is accomplished
by first allowing the dog to inspect the entrance. Subsequently, the
bhandler attaches the 9-meter leash to the choke chain and throws the
opposits end through the tunnel. After placing the dog in the Down/Stay
position, he walks tu the far end of the tunnel, looks at the dog, and

encourages him to crawl through., A certain amount of coaxing and

tugging on the leash are normal at first. Lavish praise is administered

BE s sl s Tt Uk Mmoo E RT3

AR, e e e 3

1 whcnthodogox#tcthohmul.
' h Off-leash &dning can proceed after the dog has demonstrated
: : B competence on'ali obstacles in the confidence course. The procedures
" I are the same save that no leash is used. As training progresses, the
't— practice of halting in the Heel position after each obstacle can be deleted
g,_ and the speed of traverse increased to a fast jog. The handler, who
; mu:tﬂrun around the course keeping pace with his dog and call out
L the command "HUP" as each hurdle or oil drum pyramid is approached, : )
Lq should shout out verbal praise and encouragement for successful exacution -
] e
o e ——————
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of each confidence-training problem.

Most dogs appear to enjoy confidence training, buf the hzndler

73

should exercise caution lest the dog become overheated or excobsivel.y

fatigued, These problems are amplified, of course, during periodq

of hot, humid weather,
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o o ' CHAPTER YV %
| DETECTICON TRAINING AIDS o -
A variety of lpn'cializéd materials, supplien. and tralnlng aids ' ‘

must be procured and/or con:tructed for use dnring rouﬁne training

S

of dogs for detection of lnnd mines and booby traps. Some of tha re- |

quired items are available through standard military procurement chan-

=

nels, others may be acquiied from commercial sources, nnd the remain-

=

der can be fnbricatnd or installed by the ragulai- training staff as needed.'

The present chapter provides a complete lisﬁ.ng and description of the _ | o R )
mahrinlo and training aids normally required for land minalbooby &ap B
detection training; it is assumed that the standard _complomentv of dog

bhandling and maintenance equipment is already on hand. Suggested quantities 1 L

= =2 =

are approximate and may vary depending on the number of dogs in training S

[
Arns

at any given time. The proper use of various training aids is discussed

.
p——

in detail where appropriate in the following chapter dealing with detection 1 P

-

training procedures.

ety
s +

r

ITEM 1: Glass Eottles. | | ///

r o

(1) Source: commercial supplier.

e e e

(2) Description: 60-90 ml wide-mouth, fitted with screw-on metal

1

lids,

- iy o

(3) Quantity:  15-18 per dog. R |

{ y
by}

(4) Use: containment of raw explosive sa.mples during

preliminary olfa.chory discrimination training,

& =3
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(5) Comments:

Plastic or acrylic bottles or Hds é.va.nnot be sub-
stituted due to potential impre;gnafio‘n Byvminute‘
quantities of explosive substancea; Should this
occur, discrimination training may be impeded '

as a result of training sample contamination.

ITEM 2: Plastic Laboratory Beakers,

{1) Source:

(2) Description:

(3) Quantity:
(4) Use:

(5) Comment:

commercial supplier.

wide-mouth with top flange; size sufficiently

large to completely accommodate glass sample bottles

described in Item 1 above {(e.g., 150 ml). Beak-
ers should be of a depth such ﬁat thé fop of the
aémple bhottles is flush with, or preferably, 2-3
cm below, top opening. |

10-15 per dog.

housing of discrimination training sample botties.

The use of-plastic'beakera permits handling of
training samples without actual contact by the

training staff, thereby reducing the poasibility
of inadvertent cross-contamination of positive

and negative training aids.

ITEM 3: Raw Explosives,

(1) Source:

military procurement channels,

)

ek A

o b
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»(3) | Quantity:v
(4) Use:

"{5) Comments:

{2) Deecriptiow military grade TNT, C-4 Composition B and

tetryl (all typee required).

epproximately l 5 kg oi ea.ch type per dog (except SN

treining eamplee (stimuli) for use during pre-
liminary olfactory discrimination training. |
the use of high-inteneity exploswe compounds

il unavoidable £or proper training of land rm.nel

boooy trap detector dogs, and all training pereon- S

nel muet recognize and appreciate the potenﬁal
hazards associated with the handhng of such

materialc. It is recommended tha.t all individuale

- who -nay come in contact with these eubatances be

required to complete a sa.fety-oriented explosivee

h;ndhng course conducted by a recognized ord- “

. nance expert prior to the initiation of detection

" training activitiee.. Bulk exploeivee must be stored
ina bunker of epproved construction at all timee.'

‘ Sme,ll quanﬁtiee (e. g. ’ training eamplee) can be

kept temporarily in glasa laboratory des sicators

eupplied with a dry deeeicant each type of explo-

sive ehould be ‘etored‘ in a eeparate container.
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The dessicators may be stored in ldcked wooden

cabinets or chests housed in a remote s‘torage" »

building. The latter must be kept éoo)‘. dfy, and

well~ventilated; appropriate securitf measures

" are mandatory.

Land Mines (Live, Defuzed).
(1) Source: | military procuremezit channels.

(2) Description: 5 types required (three a,ntipersonnél a{hd two

- .

-

[

antitank).
-
a) Ml4.
i) Type: antipersonnel; nonmetallic,
blast type.
ii) Charge: 1 oz, tetryl (28.35 gm).

iii) Description:

cylindrical plastic with

six external vertical ribs
(approx. 39.7 mm H x 55.6
mm dia.). :

b) M15,
i) Type: antitank, heavy, metallic.
ii) Charge: 22 1bs. Comp. B (9.98 kgm).

iii) Description:

c) MIl6Al.

i) Type:

cylindrical eteel with flat
bottom and slightly domed
top fitted with pressure

plate and fuze well

(approx. 123,8 mm H x 333.4
mm dia.).

- antipersonnel, metallic,

bounding fragmentation type.

RIS PER RSN TN S SR
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(3) Quantity:

(4) Use: .

(5) Comments:

o e s e g a1

‘ o i) Cklbzarige:
e booster (tetryl), and expelling 4

- 1) De’_giér.ipﬁc_mv:‘

4 MisAL
9 Type:

ﬁ) Cha.rge-
iii) Description:

' mentation face and explosive
. charge; bottom fitted with
two pairs of scissor-type

e) Ml9,

) Type:

| ’ii) Chargé: '
{if) ‘Deecripﬁonz

approximafely 6 of each type per dog.

intermedinte and advanced detection training

exercises.

as in the cas2 of raw explosive compounds, anti-

personnel and antitank mines represent extremely

‘hottom: and flat top, the

7 139.7 mm Hx 103.2 mm dia.),

antiperso:inel, nopmetallic - '3

B containing steel spheres.

~ aatitank, heavy, non-
- metallic,

11b. (0. 45 kgn;) TNT bursting
charge (also contains delay, ;

{black powder) charges).
cylindrical steel with flat

latter fitted with 2 small, = =
threaded fuze well (approx. ;

case with fragmentation face

1.51b. C-4(0.68 kgm),
curved, rectangular plastic
case containing steel frag-

folding legs; top equipped
with peep-type aiming sight;
(approx. 215.9 mm L x 34.9
mm W x 82.5 mm H).

21 1b. Comp. B (9.53 kgm).
flat, box-shaped plastic

with rounded corners; top
fitted with circular pressure
plate (approx. 332.5 mn W x
332,5 mm L x 74. 9 mm: H).
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.safety, the potential .or accidental détdr;ation

‘these devices. Familiarity breeds contempt.

79‘.,

hagzardoue devices and the same storage and
safety precautions must be obsgrved. ~Although

unfuzed land mines can be handled with relative

of the main charg> is always present, and train-
ing personnel must not be lulled into a false

sense of security by virtue of daily exposure to

All personnel should be fully briefed regarding
safe handling and déployment procedures beféré
commencing detection training activities.

Detonators and boosters are NEVER used in
conjunction with detection training vexercises.

They qhould be stored in a separate 1oca.ﬁo‘n, or,
prefefably, destroyed by properly trained person-
nel,

Live mines are normally secured from auth-
orized EOD personnel. All mines must be checked
upon receipt by a trained ordnance expert to insure
that all detonators and boosters have been removed;
a second independent check by a different expert

represents a desirable safety practice. Although
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dog training pereonnel will not norma!ly be
expoaed to land mine detona.tors and boosters,

[ ] _ it ia recornmended that they be famihanzed

~with the appearance of these devices so that they _ s

- will be able to recognize a2 fuzed mine in the un-

, hkely event one ia encountered during traimng

{

exercisee. : I - "
Should a mine be damaged in the ;ce\’xrse of

traming actxvihee. it ehould be left in place and

avoided by training personnel. A conspicuous warning

C——

‘ sign indicating the location of the damaged device

should be erected pending removal or in-place

=

destruction by trained EOD peraonnel.

—

ITEM 5: Practice Mines (Inert).

(1) Source: military ‘procurement channeh.

—
Srnimang

(2) Description: 0ptiml1 training efficiency will be achieved if

=

pr;ctice (inert) mines correeponding to each type

B ’ of live (defuzed) mine can be obtained. Unfortu-

netely. certain U, S. mines have no practice

=

counterpart; others are in short supply and may

be difﬁcult to secure, The following types repre-

==

sent an acceptable compromise.

—t =
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a) M20.
1) Type: " antitank, heavy, metallic
: ' (practice counterpart of
: " M15 service mine).
ii) Charge: inert filler (9.07 kgm sand)
iii) Description: similar to M15 service
~ mine, S A
b) MI16Al (Inert).
i) Tyne: antipersonnel, metallic,

. bounding fragmentation
type (practice counterpart
" of M16A1 service mine).

ii) Charge: inert filler.
iii) Description: similar to M16A1 service
mine.

Q) M19 (Inext).

i) Type: antitank, heavy, non-
' metallic (practice counter-
part of M19 service inine.

il) Charge: inert filler.
iil) Description: similar to M19 service
mine,

(3) Quantity: abouf: 6 of each type per ddg.

(4) Use: experimental controls durﬁg advanced discrim-
inaticn training. |

(5) Comments: most inert mines can be quickiy distinguished
from their loaded counterparts by appearance
since, with few exceptions, U, S. service mines
are olive drab in color whereas the majority of

practice devices are painted gray, black, or blue.
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ITEM 6
)
()

(3)

(4 _

ITEM T:

(1)

(2)

Color is not always a reliable distmguishing feature, o

: however. gome M19 service mjnes are conetructed

-

of gray plastic, and M16A1l inert minesb«a.re painted

Trip Wire.
Soﬁrce;

Description:

Quantity: |

Use:

0.D. green. Certain identifieatiOn can Be .e.chieved
by inspection of prmted mforma.tmn stenciled or

embossed on the surface of the mine- all inert

_units carry the label "Inert" and/or "Practice";

the loading date appears on live dei(icee;A':" e

military pfocurexhent channels,

ﬁ. S. militat-y ;beoby trap trip wire (both olive
drab and evand colors requireci). o
approximately 50 m per dog.

trip wire detection training aid.

Dis crimination Training Board.

Source:

A Description:

constructed by training parsonnel from matenals
obtained from inilitary or commerc;al sources.

3 m length of 1" x 4" (2,54 x 10,16 em) uhpainted
lumber raised on 2'"' x 4" (5,08 x 10, »l)6 cm_\v

wooden blocks, Five equally-spaced tzoles ere‘

cut through the 1" x 4" (2,54 x ;0. 16 cm) ‘to’ vreceiwlle

plastic beakers described in Item 2 above. The holes

must be large enough to accommodate the maximum




(3)
4)

ITEM 8:

(1)
()

(3)
(4)

ITEM 9:

(1)
(2)

Quantity:

Use:

diameter of the plastic beakers which, howeve:. B
are prevented from falling througﬁ by their top
ﬂange. A suitable discrimisation training board
is shown in Figure 10, | |

on. per each 5 dogé.

presentation of exploaiire sémples during iﬁitial

olfactory discrimination training,

Galvanizéd Metal Tubs.

Source:

comme ~cial supplier,

Description: 10 gallon(37.85 1) galvaniied metal washtubs of suffi-

Quantity:

U'se:

Comment:

" clent diameter to receive M15 and M19 land mines,

3 per each § fiogs.

containmen't of live and practice mines during
prelimina.ry‘m;‘né discrimination training,

to provide ease of mwobility, each tub must bé
positioned on a 3/4" (1.9 cm) plywood base fitted
with 4 swiveling casters. An appropriate config-

uration is shown in Figure 11. |

Food Reinforcer.,

Source:

1

commercial suppliers, . |
‘ ‘1

Description: semi-dry dog food in small pressed or cut cube

form (e.g., Gaines "Prime''),
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Fig. 10, Discrimination training board.
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Galvanized metal tubs positioned on plywood bases fitted
with swiveling casters.
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(3) Quantity: two 6-0z. (170 gm) packets per training session for

(4)

(5)

ITEM 10:

(1)
(2)

(3)
(4)

(5)

German Shepherd or Labrador Retriever sized
dogs; smaller quantities will suffice for smaller
dogs. -

Use: reinforcement. of correct responding during detec-
tion training exercises.

Comment: semi-dry dog food represents a highly preferred
food item for the majority of dogs and thus servee
28 an effective reinforcing agent. The small
size of the individual cubes contributes to con-
venience in handling and easy apportionment of
trial-by-trial rewards.

Food Pouch,

Source: military procurement channels.

Description: canvas case for field trenching tool with handle

opening sewn shut.

Quantity: one each per handler/trainer.

Use: handler-portable storage of food reward cubes
during field training exercises.

Comment: the food pouch can be attached to a cotton-web

pistol belt for quick access and ease of portability.
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ITEM 11:
(1)
(2)

(3)
(4)
ITEM 12:
(1)
(2)
(3)
(4)
(5)

ITEM 13:
(1)
(2)

(3
(4)
ITEM 14:
(1)
(2)

87

Electric Shock Source.
Source: commercial supplier.

Description: conventional pulsed-output electric livestock

fence charger,

Quantity: one per 5 dogs.
Use: booby trap trip wire avoidance conditioning.
Data Recording Supplies.

Source: military or commercial sources.

Description: clip boards, pens, training data sheets,

Quantity: one data sheet per dog per day of training,

Use: collection of daily detection performance data.

Comments: data sheets appropriate to each stage of trai.n.ing
are described in Chapter VI.

Hand Tools.

Source: military or commercial sources.

Description: chisel-point shovel, pick, breaker bar, 3.0 kgm
sledge hammer,

Quantity: one set per training team.

Use: installation of mine fields and trails.

Wooden stakes.

Source: military or commercial sources.
Description: 2'" X 2" X 30" (5,08 x 5,08 x 76.2 cm) wooden stakes

pointed at one end,

N B i B 1 e aab e e A




T

o
H
m e

LE
i

e e

e n e i ity e s <t o e n

(3)
(4)

ITEM15:

oy

(2)

(3)
(4)

ITEM 16:

(1)
(2)

(3)
4)

88
Quantity: approximately 30 per quarter-mile training
lane.
Use: mine location reference markers; derharca.tion
of training lane boundaries,
Marker Flags,
Source: fabricated by training personnel from materials

obtained from commercial suppliers.
Description: suitable marker flags can be made by tying a 50
cm length of 2,54 cm wide plastic surveyor's
tape to the top of a 20.32 cm (8 inch) gutter spike,
Quantity: 24 per handler/trainer.
Use: marking of response locations during field train-
ing exercises,
Measuring Tape.
Source: military or commercial sources.
Description: 100' stecl measuring tape, 1" intervals, reel type

(a 50-meter tape with 1.0 cm intervals may be

substituted,
Quantity: one per trainiag team.
Use: measurement of response location coordinates

during advanced field training and evalvation

exercises; implantation of live and practice mines.
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ITEM 17; Cleaning Implements and Supplies,

(1) ‘Source: commercial suppliefs.

(2) Description: household detergents, Alcono#, bottie brushes
(for Item 1 above), lottle drying rack. |

(3) Quantity: supply replaced as needed.

(4) Use: cleaning of laboratory training aide.

ITEM 18: Drying Oven,
’4(1) Source: commercial suppliers,

(2) Description: any thermostatically.reguiated elect}'ic oven
capable of sustaining a temperature 6f 250° C.

| {3) Quantity: one per 15 dogs.

(4) Use: final drying and decontamination of training
sample bottles (Item 1 above) following hetween-
session washings.

ITEM 19: Stopwatch,
(1) Source: commercial or military sources,
(2) Description: pocket stopwatch, 1/5-sec. scale.

(3) Quantity:  one per each training team.

(4) Use: data taking,

MISCELLANEOUS: The items described above comprise i:he major
requirements of the land mine/booby trap detection training protocol

described in the present manual. Sundry miscellaneous materials and
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supplies not listed may be needed from time to time and should be
procured as needed. Maintenance of 2 modest supply of masking

tape, cotton string, wire, and felt marking pens is recommended.
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) CHAPTER VI
; ; DETECTION TRAIIUNG
i i Detection of land mines and booby traps in field scenarios is an
‘ -; ‘exceedingly complex task, and training must therefore proceed in a
* logically-related series of steps or phases of progressively increasing
; E difficulty. It will be recalled from the discussions of Chapter II that this
: w! process is called the method of successive approximation or, more tech-
. nicaily, '"operant shaping.' The initial stages of trainizig have only
J slight bearing on the ultimate detection task, but are nevertheless neces-
r; sary precursors to the final behavioral objective. In terms of operntions,
= the overall detection training protocol can be subdivided into six distinct
| 3 sequential phases:

I) Introduction to Explosive Odoxs

L S -, ST S A

L 9
RERRS
: II) Preliminary Odor Discrimination Traiaing
1 ‘ { IIT) Introduction to Land Mine Detection
, H 1V) Initial Field Training
2 ) V) Intermediate Trail Exercices
oo
BN V) Advanced Field Training
. The indicated ordering of these stages of training cannot be modi-
». fied, nor can any phase be omitted or given cursory attention. Although
a0 K]
L 2ach successive phase is characterized by a marked increment in diffi-
: culty, the transitions between stages have been carefully designed to reduce
b
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confusion on the part of the animal regarding respective task demands, |
and to minimize disruptions of progress through the cverall tra,in_ing'
sequence, Inherent differences in aptitude will cause some dogs to pro-
gress mofe rapidly than others, and each dog must be treated as an
individual; the pace of trainiag must be tailored accordingly. The handle_r
must not succumb to an urge to meet artifici.a,l tfaining deadlines (i.e.,
deadlines not related to the animal’s actual progress), nor eshould he
engage in a competitively~inspired race to complete the sequence before
other dog/handler teams. No dog may be advanced to a more difficult
stage of training until he or she has demonstrated objectively full pro-
ficiency in the prior phase,

Although mine detection and booby i:rap trip wire detection repre-
sent operationally distinct tasks, the latter cannot be taught in isolation
from the former. Trip wire detection is undertaken during Training
Phase IV as described subsequently.

Finally, it is imperative that each dog attain complete proficiency .
in all basic obedience exercises before detection trairing is initiated.

Phasel: Introduction to Explosive Odors. Although the means by which

trained dogs detect buried land mines has not been unequivocally proven
experimentally, the majority of the available data indicate that the pro-
cess is primarily one of olfaction. Thus, the initial goal of Phase 1

training is to establish an association between explosive odors and
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reinforcement, essentially a process of classical conditioning

in which the conditioned stimulus (CS) consists of the relevant oﬁor and
the uuconditioned stimulus (UCS) is positive reinforcement in the form of
a combination of food, verbal, and physical praise.

It is recommended that Phase I training be conducted in a rela-
tively open, quiet area such as the indoor training rooms described
earlier {p.39) in order to maximize the animal's attention span and to
minimize the number of distracting events,

The target odorants or stimuli (i.e., training aids) used during
Phnase I training are intended to approximate as closely as possible the
odors commonly found in conjunction with the devices to be detected
during operational deployment. In the case of land mines, small samples
of the constituent explosive substances {viz,, TNT, Comp. B, C-4,
tetr;l) are employed as training stimuli, These materi;&ls are placed
into a small glass jar as described in Chapter V (Item 1).

Proper preparation of f.he sample jars is quite important and the
procedures outlined below must be rigorously observed to control con-
tamination. A fl;eehly prepared sample jar must be used for each train-
irg session, and the same training aid should not be employed for more
than one dog. The jar should be thoroughly washed with a bottle brush
and good detergent, repeatedly rinsed {soaking in acetone followed by
a final rinse ia distilled water 18 recommended),

dried in a high temperature oven (250° C) for 20-30
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minutes, and aliowed to cool to room temperature before adding the
explosive sample. The high teraperature drying process assists in

driving off residual odor elements which were not removed during

wascing. NOTE: Once a given jir has been used as a positive training aid

(i.=., used to cc-nfain explosives), it must not ever be used for any other
purpose —particularly as a control sample during subsequent discrim-
ination training. The reasons for this precaution are described later,

The metal jar lids must be scrubbed and dried similarly prior to‘
use. First, however, the cardboard or plastic gasket ‘nstalled inside
the 1id should be removed and 6-10 small holes (e.g., 1 mm dia. each)
punched through the surface in order to allow volatile explusive odor
elements to escape. The holes ‘should be punched such that any sharp
edges are to the inside to preveﬁt possible injury to the animal's nose,
An inventive reader will realize that a common metal-capped glass salt-
cellar could be employed very eﬁffectively as a sample Lolder; this sutsti-
tutibn is acceptable assuming a :sufficient quantity of sz'tcellars can be
obtained,

After the jars and lids have been prepared, a small quantity of
explosive is placed into the jar and the lid screwed on firmly. One to
two grams of Comp. B, TNT, and C-4 are adequate, Since the odor of
tetryl is substantially stronger than that of Comp. B, TNT, and C-4,

approximately half that quantity of the former will suffice., For the

R T2 R YE I S

R e A B il A

- ALAVL,




[

ey

ELUS R EIP N £ NS VR R

95

same reason, introduction to explosive odors should commience with
tetryl because it is more easily perceived by the dog. A sample bottle
and appropriate gquantity of explosive are shown in Figure 17,

Phase I training can be most efficiently carried vut by two persons,
the dog handler/trainer and a training asai#tant {p. 31}, *he dug is brought
into the indror (i.e., labofatory) training area on leash (2'tached to either
the leathor collar or harness) and permittec to explore the area thor-
oughly; the dog should also be allowed to become acquainted with the
training assistant.

To begin training, the handler stands at one end of the training room
with the dog in the Heel/Sit position. The trainiag assistant then takes
the frashly prepared sample bottle (hereafter called the "positive bottle"
or '"positive sample'), pla.'ces it on the flcor approximately 3-4 m in
front of the dog, and steps back a few pacus. The handler next moves
forward and encourages the dog to approach and investigate the bottle by
smeliing. Verbal praise (""Good Dog'',or "Good Boy" or "Good Girl'" as

appropriate), petting, and a small food reward (d2scribed in Chapt.ur V) are

- given immediately after the animal sniffs the Lottle. It is of no consequence

if the dog knocks over the bottle with his nose, but he should be discouraged

from pawing at it or taking it into his mouth., Thereafter the handler and

dog return to the starting poirt where they wait in the Heel/Sit position. This

sequence is called a "traiping trial" (or simply "'trial') and is illustrated
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Fig. 12. Sample bottle, perforated lid, Composition B, and
appropriately-sized plastic beaker.
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in Figure 13, The proper food reinforcement technique is shown in
Figure 14,

Normally, little difficulty willybe encountered at this stage of
training since natural curiosity will cause most dogs to investigate such
objects, Howeirer, should the animal's attention wander or be interruptéd
by extraneous factors, tapping or rattling of the bottle by the assistant
may prove helpful. Rolling the positive sample a short distance acrosbs
the floor may also help to capture the animal's attention since practically
all dogs are attracted by animate objects,

Following a successful approach.sniff-reward trial, the bottle
should be moved several feet by the assistant, and the seqx:énce is re-

peated.

The timing of the response-reinforcement sequence is critically
important: SNIFF, followed immediately by PRAISE (verbal praise and
petting), followed immediately by a small FOOD reward. The aelete-
rious effects of delay of reinforcement on the acquisition of both classi-
cal and operant conditioned responses were indicated in Chapter II.

The trainer must strive to inject inflections of gemxine pleasure and
enthusiasm into his voice when praising the dog. Profuse praise may
seem superfluous or even silly to the novice handler, but it will have a
very positive effect on the dog's motivation and performance. Most dogs

will try very hard to do what is expected of them in return for praise

3 e L
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Fig. 13. German Shepherd investigating sample bottle during

Phase I training.
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from their handler. This point cannot be overstressed. Indeed, Phase
I training should be conducted as a sort of pleasurabie ""game'* for both
dog and handler. ‘
To insure proper progress, the handler raust strive for absolute
consistency of reinforcement from trial to trial since departures from
the sniff-praise-food sequence may result in confusion and disrupted
learning and, in some cases, éa.n provide undesirable cues regarding
positive target locations during more advanced ph-.3es of training.

It will be recalled from Chapter II that fhe acquisition of
operant behaviors is based on the principle of multiple repetition of
response-contingent reinforcement; that is, immediate reinforcement
following execution of the desired response. In a similar way, establish-
ment of the secondary reinforcer "Good Dog" involves a temporally-con-
tingent sequence of events: PRAISE followed immé.diately by FOOD., The
opposite sequence, known technically as ""backward conditioning, " is
far less effective and should not be allowed to occur. In fact, there is
little conclugirve experimental evidence to suggest that backward condi-
tioned responses can be established at all (13), 7

Since food reward constitutes a major component of reinforcement
in the present training strategy, it is necessary for the dog to b§ some-
what hungry at the onset of each training session. This requirement may

be achieved by means of careful regulation of the animal's daily food

-
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intake, Obviously, such regulation cannot be carried to the point of
improper nourishment. However, it may mean that the dog receives

a significant portion of its total daily ration as rewards during training
sessions. In any event, the particular type of food used as rewards
(e.g., Gaines "Prime') should be regarded as a special treat — this
particular item should not be included as a part of i:he animal's regular
evening meal. The routine daily feeding must not be provided immédi-
ately prior to a training session for obvious reasons, If the dog demon-
strates signs of poor motivation (e.g., lacl; of interest in food rewards,
inattentiveness to the task, etc.), it is best to terminate the training
rather than attempt to force the animal to work, At this point it may
be wisc to consider an adjustment in rations, Additional procedural
details and some revealing experimental data regarding the effects c;f
dietary manipulations on detection performance are presented in the
following chapter.

The amount of food to be given as a reinforcement on each training
trial must be controlled with reasonable care. In general, performance
in operant conditioning situations is directly related to amount of rein-
forcement per trial (i.e., directly proportional to magnitude of reward) —
the larger the reward, the faster the acquisition and the more vigorous
the response. Most laboratory studies have found that performance is

a negatively accelerated, increasing function of amount of reward (21).
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Applied to the detection training context, this generalization implies
that fastest learning would be attained by giving the dog very large
quantities of food on each trial. However, if this practice w‘eré fol-
lowed the dog would quickly become satiated, lose motivaticn, and
cease performing altogether within ahy one session Before a meana
ingful number of trials could be completed, A compromise must there-
fore be adopted: magnitude of reward must be sufficiently large to
generate an adequate incentive, but small enough to permit a useful
number of trials tobe administered during each training session, Experi-
ence has shown that 2 to 3 cuBea of Prime per trial (coupled with verbal
praise) will serve as an effective reward for German Shepherds or Lab-
rador Retrievers. Proportionately smallér quantities are used with
smaller dogs, and a certain degree of trial-and-error experimentation
may be required to ascertain an optimal magnitude of reward for each
animal,

| As indicated previously, the primary objective of Phase I training
is to teach the animal the association hetween odor and rewafd; training
should continue until the dog will quickly approacﬁ and eniff the positive
tetryl sample on every trial, a task which may require ten or more
successive daily sessions of 40-50 trials each. However, it is advisable
to limit the first few sessions to 20-30 trials. No particular alerting

response is required of the dog at this point in training. To repeat, the

e e
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importance of immediate and consistent reinforcement of correct
i
LA behavior cannot be overemphasized — this point represents the key to
‘ success in all animal training programs. Experienced animal trainers -
L

I
H
i :
: ! are keenly aware that consistent rewards for correct responses prove
)

far more efficient in obtaining desired behaviors than do punishments

meted out for erroneous or inappropriate responses. Accordingly,

R ——

reprimands or other indications of disapproval must not be communi-

cated to the dog at this stage of training., Venting of handler impatience

and frustrations on a naive dog is totally unfair and may lead to confusion

OIS,

i since the animal probably fails to fully understand what behaviors are

-

required cf it during initial training sessions, Proper techniques for
‘ i corrécting more experienced dogs are discussed in subsequent sections.

P The task demands of Phase I training preclude the collection of

- elaborate performance data. Nevertheless, a complete log of each train-

ing session must be maintained and, in addition to date, time of day, and

routine dog and handler identification, should include number of trials

N A conducted, length of session, subjective observations regarding the

t : animal's progress, and notations concerning potential problems, etc,

i These records are used, in part, to evaluate the dog's progress, and S

-4

often provide helpful insights regarding future training difficulties. As

soon as the animal begins to demonstrate a degree of proficiency (i.e.,

oy
frmancan

moves quickly and directly to the positive sample on each trial), the data
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~ log should be expanded to include trial-by-trial response lateacy. The

latter is a measure of the time elapsed between the start of each trial

and the time when the dog puts his nose to the sample bottle, Response
latencies are measured with a stopwatch by the training assistant who is
also responsible for s=ntering observed times in the data log. More
accurate measurement of response latencies will be achieved if the assi-
stant tells the handler to "START, " simultaneously starting the stopwatch,
at the beginning of e’ =h trial.

Response latc cies provide a useful quantitative index of the dog's
progress: short latencies reflect propef performance, while long laten-
cies are indicative of inadequate learning, lack of motivation, or inatten-
tiveness. A competent animal will have no difficulty in excuting the
advance~to-bottle-sniff seduence within five seconds on every trial,
Accordingly, a response latency criterion is used to decide when to
advance the dog to the next level of task complexity; specifically, 3
sﬁccessive days of training in which 95% or more of the training trials
are successfully completed within the 5-sec. time limit. Attainment
of criterion ma.y be detﬁrm.ined srom the daily performance records
by simple computation:

number response latencies < 5 sec. )
{ po ) = Percent criterion trials.

(total number of trials)
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Thus far in trairing, only tetryl has been used as a sample
é
H stimulus. Once the dog has achieved the performance criterion outlined

above, it must be introduced to the other relevant explosive compounds,

:.‘l‘«‘t’-’ 3

‘ . Comp. B, C-4, and TNT, in the order indicated., The procedures used

Pnunaty
Uerevad

to introduce the animal to the odor of each substance are idertical to

-~y
]

those employed with tetryl; tha proficiency criteria are likewise the

o same in each case. The handler must be sensitive to evidence of con-

-y
*

L4

3 fusion or uncertainty each time a new explosive is presented since the

”E dog will not have previously experienced the specific odor associated
with that material. Extra praise on the first few trials may be helpful
n
: 8 in smoothing the transition. Most dogs will have no problem generalizing

5 [T

the stinmmlus-reward association from ore sample substance to another

toven

*

in view of the fact that, operationally, the desired behavior requires no

x-w‘-w}

sensory discrimination or differential responding to one ‘rersus another

; } E explosive.
- As soon as the animal has success illy achieved criterion on each
:

of the four explosive compounds, a series of training exercises are con-

ducted in which all four materials are presented within the same session

230 A

in random order over trials. The explosive samples must not be mixed

together, hcwever; a separate sample bottle is used in each case. Once
again, training is co‘\ntinued until the previously specified criterion is

attained (three successive sessions in which at least 95% of the total

|
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responses have latencies of 5 sec. or less).

At this point in training two complexities are introduced. First,
in the final mode of search deploymert the dog is required to pfoceed
several paces in advance of the handler;, this behavior must be learned.
Secundly, the animal must be trained to respond to the commwnd "SEARCH, "
(NOTE: Some handlers may prefer the term "SEEK" which is an acceptable
alternative to SEARCH. Howev:t, a éhoice of commands must be made

at the outset; the sams term must ba used thereafter with absolute con-

sistency for each doz. Capricious exchange of the two comumands re-

presents an unnecessary complication which can give rise to confusion).

Training the dog to advance in front of the handler and introduction
of the command "SEARCH" are accomplished simuitaneously. Both can
be achieved most effectively off ‘.ea.sh.‘ The handler stands at the usual
starting point with the dog in the Heel/Sit position. Upon receiving the
START trizal indication from the assistant, the handler calls out the dog's
name, gives the comrrand "SEARCH" in a firm tone of voice, and at the
same time steps forward toward the sample bottle with the left foot., As
the bottle is neared, the handlar deliberately lags a pace or two behind
the dcg. As soon as the dog eniffe the sample, the hardler moves in to
deliver the customary reinforcemant. Some dogs may be reluctant to -
depart from the Heel position at the handler's side because of earlier |

obedience conditioning; on the other hand, the persistence of this behavior
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is frequently overconis by the animal's eagerness to approach the bottle
and be reinforced, If the dog refuseu to advance ahead of the handlef it
may be necessary to make judicious use cf the ieash to gently tug the
animal forward ezch time the command "SEARCH" is given, As a last
resort, the 9-meter lsash may be attached and pulled on, then released
by tke training assistant when the handler commands "SEARCH.'" The
handler should encourage and praise the dsg for moving forward. At
no time, however, may tle training assistant give commands, verbal
encouragement, or praise to the dog. The animal must learn to listen
only to the commands of his handler when deploye in the training or
working modes.

As the dog gains proficiency in moving forward on the SEARCH
command, the distance between dog and handler is gradually increased.
This may be accomplished simply by having the handler lag slightly fur-
ther behind on each new training session. However, the handler must
not fail to move up quickly and reward the dog as soon as it puts its nose
to the sample bottle. The slight delay of reward introduced by this prac-
tice is not serious and can be offset to some extent by beginning verbal
praise as the handler moves toward the dog's position, a procedure which
will require a certa.n degree of coordination and practice. Assuming
normal progress, the handler will need to take only the one initial left

step forward with the dog advancing the remaining distance to the sample

it i ALY
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bottle on his own. (The distance from the starting point to the sample

4

bottle must be held to a maximum of 4 m during these exercises).

,,_.
[ 25T

Practice sessions with the handler taking only one step forward should

Rmrrrand

continue until the previously-specified $5% performance criterion is

3 .

§ achieved on three successive training days. When this criterion has

rg been met, and assuming no other difficulties have been encountered,
learning of the appropriate indicating or "alerting' response can com-

I

u mence,

It is not adequate that a dog be trained simply to detect mines

Y

-

and booby traps; he must also be able to alert his handler to the presenc

x-»-.-..z

of these devices. Verbal coramunicatios is of course impossible; barking

or howling is undesirable in most cases (especially if hostile forces

pre—
a4

inhabit the vicinity of search); and digging or pawing may detonate the

| g

mine. SITTING DOWN and remaining in place possesses none of these

disadvantages and provides an effective alert signal easily observed by

...,‘

the handier. Accordingly, the SIT RESPONSE has been adopted as the
most appropriate aiefﬁng response signifying detection of a land mine

¢* booby trap trip wire. (Hereafter,‘ the term "response’ will be ured

to mean SITTING DOWN following a detection unless otherwise specified).
Unfortunately, smeiling of an explosive substance or device

is not likely to elicit a sit response in a naive dog

(i.e., the "baseline operant level" is very low in the terminology of the
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learning specialist), and the animal must be trained by operant conditioning

o
| WP

to emit this response whenever ths target odor is detecied. This objective

can normally be achieved with minimal difficulty by making reinforce-

ment contingent not only upon sniffing the positive sample, but alsc upon

L

execution of the sit response,
Sit response conditioning trials begin just like any other odor intro-

duction trials attempted to date with the dog in the Sit/Heel position at

-

the handler's side. However, as soon as the dog sniffs the positive sam-

ple, the handler gives the command "SIT" in a firm tone of voice, This

O |
L-—-_,i

response should occur almost automatically in dogs adequately versed
in obedience exercises, If the rcquired sit response occurs, the dog

is heavily praised and given a food reward (the use of larger than normal

o [ —
[ [ SR

food rewards on the first several sit response trials may accelerate the

g

learning process). If the animal appears confused and fails to sit, it may

be necessary for the handler to provide physical assistance, but the dog

-
L)

C

should not be reprimanded for not responding correctly on early trials.

[ A-‘.J
™

With sufficient reinforced repetitions ths dog will begin to sit

voluntarily' upon smelling the training sample., In other words, the"

oomeonig
Woens ¢

response will come to antedate the verbal command "SIT" on each trial.

The handler can test for the emergence of this phenomenon by occasionally

LoIAL

hesitating on the command: if the response nevertheless occurs, the com-

mand is withheld entireiy and the dog is heavily reirforced; if the dog
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L

fails to sit within a few seconds, the command is given followed by
normal reinforcement., Do not reprimand the dog if he fails to respond
in the prescribed waiting interval; he is probably confused regarding

task demands,

As the dog gains proficiency, the "SIT' command is gradually

PR
[

deleted,ultimately being used only as necessary for remedial purposes.
At this point, the definition of a '"correct' trial is expanded to encompass:

1) move forward on command SEARCH,

ks i

pi AND 2) sniff sample bottle,

| AND 3) SIT.

. Only trials which meet all three criteria are reinforced. Data taking
must be adjusted to include the sit response requirement. The session-
wise performance criterion now to be achieved is expanded in a corre-
i | sponding way, viz., 95% of total session trials on which the dog a) moves
forward on command, b) sniffs the sample, c¢) sits down, ard d) total
sequence completed in 5 sec., or less, Training should continue until

criterion is attained on 5 successive days of training, At this time the

dog {s ready to be advanc:d to Phase TI training.
The trainer should récognize that the practice of stubbornly
forcing an animal to work for prolonged periodr, against its will is of

\ questionable value, and may actually produce negative results. Sys-

b i

} tematic manipulations of the animal's incentive or motivation to work
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generally prove far more effective and include regulation of daily rations,
modifications in amount and quality of praise, isolation for persistent

task~irrelevant behaviors (i.e., 'time outs"), etc, Although the handler

should remain alert for evidence of boredom on the part of the dog, espe-
cially during the easier phases of training, patient repetition is a vitally
indispensible aspect of the learning process. Rest periods during which
the dog is removed from the training area may be helpful in the case of
short attention spdan or apparent lack of interest.

Phase II: Preliminary Odor Discrimination Training. Although the

scent of the constituent explosive substances appears to be the primary
cue associated with the detection by dogs of buried land mines, it is
probable that other olfactory elements are involved; for example, human
scent and the odor of disturbed earth, crushed vegetation, etc. may be
presented in freshly-laid minefields. The dog must be taught tc dis-
regard these and other factors not perfectl*,; correlated with land mines
and booby traps in order to hold false response rates to an accei)tably
low level. The olfactory discrimination t;aining prerequisite to this
behavioral objective is initiated in Phase II and is conducted in the indoor
training room. The techniques are those of '"discriminative operant
reward conditioning' as discussed in Chapter II.

Phase II training procedures are basically similar to those of
Phase I, including the use of the positive sample bottle prepared as before.

However, the animal's task is complicated by the addition of one or more
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negative or "control” sample bottles identical to the positive bottle
save that no explosive materials are placed therein, Hereafter the
positive and control bottles ‘will be called the "S+!" and "S-'" samples,
respectively.

It is imperative that the training assistant ready all S- bottles
prior to preparing the S+ sample lest traces of explosive clinging to his
hands be inadvertently transferred to the negative training aids. So
keen is the dog's olfactory acuity that even minute quantities of ex-
plosive can be detected,with consequent interference with the discrim-
ination training process. Both S+ and S~ samples should be wrapped with
masking tape (making sure the holes in the lid remain unobstructed) to
prevent the animal from learning a discrimination based on visual in- “
spection of contents.

Once prepared, the S- sample(s) are inserted into plasﬁc bea-
kers (see Chapter V)., The S+ .sample is then made ready and similarly
placed into_a plastic beaker. The plastic beakers allow the training assis-
tant to handle and tr.ansport the S+ and S- samples without having to
touch the bottles 'per se, thereby minimizing the possibility of cross
contamination. As an added precaution, the training assistant should
scrub his hands thoroughly after handling the explosive substances and
before beginning the training session.

One S+ and one S- sample are employed during the first several

R T e N e i ke amad s
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days of Phase II training, ﬁoth are slipped into random holes in the
discrimination training board (Chapter V) which is positioned on the
floor of the training room oriented in a perpegdicular manner with
respect to dog and handler as shown in Figure 15. A distance of about
4 m between the discrimination board and the trial sita.rting point is
appropriafe. |

A discrimination trial commences with the dog on leash in the
Heel/Sit position at the handler's side. Uéon hearing thé indication
"START" from the assistant, the handler calls out the dog's ..ame,
gives the command "SEARCH, " and steps forward with the left foot,
The team advances to the discrimination board wherc the dog is permitted
to smell each saniple in succession. If the animal has been properly
trained in Phase I, he should stop and sit immediately upon detecting
the S+ sample. If he does so he is reinforced with praise and food in
the usual manner. The handler and dog then return to the starting position.
This sequence completes one trial. If the dog appéars confused by the
new procedure and fails to sit at the S+, the handler commands him to
do so,subsequently delivering reinforcement. | The dog must NEVER
be reprimanded for slowness or failure to sit on S+ samples; this v
practice will invariably result in confusion since, in effect, it is like

telling the animal that the positive sample is ""wrong."
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N
U
i ; Frequent sits to the S- sample will occur during the early stages
L of discrimination training before the dog has learned to differentiate the
‘ { samples. These '"false" responses should simply be ignored. That ie,
x ‘w‘ the dog must not be encouraged or reinforced in any way for seeking or
' ' E..: responding to control samp'~3; nor, however, should it be actively pun-
5 ‘uf ished for such behavior at this early point in training, The odor discrim-
- i
L | - ination is learned via the key principle of positive reinforcement for
' LJ correct behavior. The appropriate procedure in such instances is for the
;; : 2 handler to speak the dog's name, reissue the comand "SEARCH, " and

; \J encourage the dog to move to the next sample position with gentle tugs of
i ‘ }4{ the leash, This process is continued until the St is encountered. If the

e
-

dog then sits without assistance, he is reinforced normally; if not, he is

: . commanded to "SIT" followed by reinforcement. Considerable confurion

and uncertainty is normal during early discriminationktra.ining. However,
most dogs quickly learn simple olfactory discrimination problems given
consistent reinforcement for correct responding and patience on the part

of the handler.

Upon completion of each training trial and while the dog and han-

A e

pge
L

i1 dler are moving back to the starting point, the training assistant randomly
, 1‘
i - exchanges the positions of the S+ and S- samples taking care to handle
Fose -
E i L{ only the plastic beakers and not the sample bottles themselves. Once
o
;s r this has been accomplisiied a new trial can be initiated. However, in
S
sk
i ’ : !...'
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order to insure correct and timely reinforcement, the handler must be
.{;xformed in advance regarding the position of the S+ sample on the dis-
crimination training board. To this end the handler and training assistant
rust develor an unambiguous, yet relatively covert signalling system.,
For example, a felt marker may be used to number the 5 holes on the
discrimination board, and the position of the S+ sample on each trial
indicated to the handler by a quick displayb of the corresponding number
of fingers, Verbal communication (e.g., '""Position One', "Position
Two", etc.) should not be used since dogs of unusual intelligence may
actually learn to associate the sound of the words with the corresponding
physical positicn. For similar reasons, the dog shbuld not be permitted
to observe the training assistant while he is exchanging sarﬁple positions
between trizls., It should be emphasized that all aspects of det;ection
training are designed to force the dog to detect by means of olfaction; all
other cues rmust be eliminated from the situation. As an added caution,
- the assistant must never allow himself tc become confused regarding the
relative locations of the S+ and S- sarmnples.

The scope of daily scoretaking must ﬁe furtﬁer expanded tiuring
Phase II. An appropriate data sheet, illustrated in Figure 16, includes
the following information as a minimum: |

1) identifying information

2) total number of trials conducted
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= & 3) number of correct detections (sits to S+)
L 4) number of false responses (sits to S- éamples)
+ F I: 5) number of times S+ passed (not responded to without
Ll L i
s assistance)
P
- lé 6) cormmen:.s and observations

The sample data sheet shown in the figure indicates that on 3 March, 1976,

-

the dcg Tiger was given 10 Phase II discrimination training trials with

 Go—

Comp. B making 7 correct detections, 2 passes, and 1 false response.

A convenient summary of each dog's discrimination performance ma
y P y

l“‘o]

be compiled in terms of a session-by-session plot of percentage correct,

false, and paaé responses as iilustrated by way of example in Figure 17.

—=

A glance at this sample protocol reveals steady improvement over days

*
-y d

{

of training even though errorless performance has not yet been achieved.

=

Tetryl, Comp. B, C-4, and TNT are used interchangably as posi-

tive samples within Phase II training sessions, but only one S+ is employad

=1

on any given trial. As the animal gains proficiency, the off-leash pro-
cedure described in Phase I is introduced. Training is continued with oné
S+ and one S- sample per trial until a criterion of at least 5 successive

sessions of 95% or more correct detections is achieved as computed from

S S s B v

the daily data protocols. The time allocated to each trial should be in-

creased to 10-15 sec. to allow for the increased complexity of the Phase

A
-

.

o

IT discrimination task, and 40-50 trials per session is considered normal.
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DOG: _ TIGER

HANDLER: John D. Handler
ASSISTANT: g_g,_ggs,_g,_ﬁ&m}

NO. OF S+ SAMPLES:

S R—

DATE: _3mAReHY 1306
TRAINING PHASE: _ 1T ’

NO. OF S- SAMPLES: ___ |

TYPE OF St SAMPLE: Comg B,  TYPE OF CONTROL: Empty Botti

Trial No.

Correct

_ Detection

Pass

False

Response

QWO Uh W -~

-t

XK K R K

Totals: |0
Percent:

10.0

ac60

10.0

COMMENTS:

_atages.

Fig. 16, Sa.mple data sheet used during Phase II and subsequent training
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Once it is clear that the dog understands the requirements of the
olfactory discrimination task as reflectad by a high frquency of correct
detections and a correspondingly low bfalse response rate, it may be
desirab}e to further reduce the incidence of £§lse responding with occa-
sional correction (i.e., negative reinforcement for erroneoué responding).
Howéver, punishments for false responses must be administered with
particular care. A stern "NO" and sharp tug on the leach are normally
adequate as a reprnval for incorrect responding. In no case s’.1§u1d the
animal be punished unless the handler is absolutely certain th: its behav-
ior was erroneous; one ;nust never punish a dog for doing something
wrong unless it already knows what is correct in that particular inétance.
It is important to realize that individual dogs vary enormously in the£r
apparent tolerance for punishmént. For example, even a mile verbal
reprimand may seriousiy disrupt the performance of some dogs while
having little or no effec?: on the behavior of others, Therefore, the nature
and degree of punishme_:nt for false responding must be tailored to the
individual animal,

The overuse of reprimands should be avoided since it may do
more harm than good and can cast a permanent negative atmosphere
over the entire training situation. As often as not, the need for exces-
sive correction reflects insufficient mastery of an earlier phase of

training on the part of the dog, poor training performance on the part
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of the handler, or both.

When the 5-day, 95% correct discrimination criterion described
above hasbeen atiained, the procedures are modifieai slightlyby introducing
a second S- bettle. Training proceeds exactly as before except that the
dog raust now identify tha S+ from .two S- sampies. Each time criterion
is achieved, another control bottle is added until finally the dog is reli-
ably discriminating the S+ from among a set of five sa;nples {one S+ and
45.),

The role of human odor presents no special difficulty during
explosive discrimination training and, in a sense, is "controlled for'" by
the very impossibility of eliminating it. That is, due to the unavoidable
and ubiquitous dispersal of human scent in any animal/handler training
relationship, it cannot be prevented from spreading to positive training
samples. In order to control for such ""contamination' (i.e., prevent
responding to human scent alone), human scent is deliberately and ran-

domly distributed onto both positive and negative samples as well as onto

irrelevant objects in the training milieu, By thus overloading the situation

—with human odor, this scent loses its status as a unique cue, and respond-

ing to human odor alone drops out as discrimination training proceeds.
Dogs in discriminaticn training frequently seek incidental (i.e.,

nonolfactory) cues regarding the location of the positive or "correct"
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i
) sample; for example, glancing at the handler or training assistant, 3
2 seeking indications of approval, hesitating before responding, and

numerous other idiosyncratic vascillations in behavior. The handler

:».-«v-z
riamio

and his assistant must therefore monitor their own behaviors carefully

ey
e e 4

and continuously to insure that they are not unconsciously telegraphing

information concerning sample identity to the animal. Such cues, some- ]

_— .
& e o
e

times called '"body language,' are extremely undesirable since most

4

dogs will quickly ccme to recognize these indications and learn to rely

| S,
AL AL el e

on them rather than scent to ''detect' the S+ sample, Among the most

e

et

common handler errors is a slight anticipatory movement of the hand

4

toward the food pouch as a positive target is approached. This move-

¥

ment, however slight, represents a sure giveaway to the dog and must

be inhibited. Other cues in this category include pausing near positive

23

samples, holding of the Llrea.th, changes in facial expression, slight

Nk ok

shifts of grip on the leash, and a host of similar, sometimes extremely

subtle behaviors. Once a dog has learned to use incidental cues it may

be exceedingly difficult to eliminate his dependence upon them, and it j
' 4

is the handler's responsibility to insure that they do not becume estab-

lished in the first place. This cautionary note, of course, applies not

only during Phase II training, but also to all subsequent stages of training.
Before proceeding to Phase III training it is wise to conduct a

"blind" proficiency evaluation during which the handler receives no advance

2 pibea sty S R R R T O PR g
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information as to the relative location of the S+ sample from trial to trial,
At least 50 discrete trials using all four explosive compounds should be
run in the course of thix performance evaluation. For the purposes of
the proficiency check the training assistant informs the handler whether
each response was 'correct' or "incorrect' (false responge) by so stating
immediately after the sit; reinforcements are delivered accordingly. If
the animal's psrformance falls below the 95% criterion during the course
of blind evaluation, it is very likely that the handler has fallen into thé
error of providing inadvertent cues of some kind during routine training

exercises. These must be identified and eliminated at once. Training

then continues urder Phase II procedures until the blind proficiency exam-
ination has been completed successfully.

The potential advantages of partial reinforcement (PR) during
training on subsequent resistance to extinction were discussed in Chapter
1I. - These techniques, if utilized, may be introduced as the end of Phase
II training is approached. A 50% random PR schedule is recommended
as an ultimate goal for mine detection training applications. Under the

constraints of such a schedule, a random 50% of all correct response

trials are reinforced in the customary fashion, and the remaining 50% of
the correct trials are not. (False responses or passes of the S+ are not
counted in the computation of percentage reinforcement). Non-reinforced

trials are treated just like any normal trial except that the usual rewards

N el - At o . o c . P S
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(praise and food) are not #dministered. However, partial reinforcement
must not ve construed as some sort of ''punishment, " Accordingly, the
handler must refrain from communicating any sense of reproval or di=<-
satisfaction on non-rewarded trials; a quick pat on the head may be uted
to help eliminate potential "misunderstanding" on the part of the ddg.””

From a procedural point of view, the end-goal of 50% reinforce-
meit should be approached gradually in order to ease the transition from
continuous to partial reinforcement. That is, at least 90% ot the correct
response trials should be reinforced during the first several PR sessions,
Once performance has restabilized, 2 shift ‘o 80% reinforcement may be
effected, a~d eo on until a 50% schedule has been achieved, All other
training procedurss, including the criteria fqr performance evaluation,
remain ae before;

It should be noted that the introduction of Pfl tecﬁniques often
results in temporary coufusion and associated declines in performance.
The handler should not become unduly alarmed unless this condition
becomes chronic (i.e,, in the absence of improvement after several PR
sessions). Although limited, available data (5) indicate that dogs trained
to detect mines under PR procedures function witl; reliability equal to
that of animals trained with CRF despite the fact tli;at initial training may
require slightly longer. A final note concerning partial reinforcement

procedures: each time a new phase of training is entered the animal
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should be dropped back tc continuous reinfo.rcbement for the ﬁrst:sevefai
sessions. Thereafter, PR may be reintroduced in progressive steps as"
described abo;re..

Before proceeding to the discussion of Phase III procedures it
should be noted that an appropriately-designed olfactometer can be uti-
lized to conduct exploaivé odor discrimination training. Basically, an
olfactometer is a laﬁdratory instrument for olfactory presentation of
carefully-controlled quantities of volatile substances normally delivered
as vapors diluted in an inert carrier gas, Such devices are unquestionably
effective as a means of establishing the necessary discriminations and
are indispensible for certain types of threshold studies, but it remains
to be demonstrated that any unique advantage (e.g., accelerated training)
accrues as a function of their use for routine, large-scale training pur-
poses. Furthermore, olfactometers _approp;iate for dog conditioning appli-
cations are not readily available in off-the-shelf form from commercial
manufacturers and mu.st therefore be constructed by specially-trained per-
sonnel. In addition, quantitative calibration of sample cuucentration may
prove to be extremely difficult with certain vsubstances (e. é. » TNT), and
control of contarnination and high maintenance demands generally pose tedi-
ous and time-consuming problems. In short, the use of a laboratory olfacto-
meter has been found to represent an unnecessary complication for proper
discrimination training in the mine detection context and is not encouraged,

However, interested personnel can find additional information in appropriate
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sources (e.g., 22).

Phase III: Introduction to Land Mine Detection. The objectives of Phase

oI axe twofold: (1) to advance the dog from discrimination of raw explo-
iive samples to detection problems utilizing actual live (DEFUZED) land
mines and practice {inert) mines, and (2) to introduce outdoor training
exercises. A selection of live (a term hereafter assumed to impiy defuzed)
and practice mines, ﬁhree galvanized metal tubs, and three caster-
mounted wooden bases (all described in Chapter V) are required during
this stage of training; the procedures are esseatially the same as those

of Phase II.

Three training aids or "samples' must be prepared prior to each
session: one dummy or "blank' sample, one inert or '"'negative' sample,
and one live or ''positive'' sample. The blank member of this set consists
of a freshly washed and dried metal tub filled 2/3 full with clean sand and
situated atop one of the moveable bases., The inert sample is prepared
in a similar manner with the addition of a practice mine placed on the
su:face of the sand. The positive sample is identical to the regative mem-
ber except that a live mine is used instead of an inert device. As in the
case of the training aids of Phase II, the positive sample should be pre-
pared last to reduce the possibility of odor cross contamination. For
similar reasons, the sand contained in positive tubs must be discarded

after use, Furthermore, when a given tub has been used with live mines,

PA s kg MMy O T el 9 Al ar i i ; . A B L !
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it must NEVER thereafter be employed as a blank or negativz sample. A

§omerd

complete set of Phase III training alds is shown in Figure 18.

One additinnal control measure must be observed during prepar-

o e v
P S—

ation of Phase III samples due to the fact that live mines normally'differ

in color from their practice counterparts. It is true that dogs do not

| o——

i

possess color vision; however, laboratory studies have clearly demon-

»>
[

strated that they can make fine visual discriminations on the basis of achro-
matic luminosity (i.e., shades of gray}. From a practical point of view this

means that the live and practice mines must be covered or disguised

[ S—

e rch

by some homogeneous material to prevent differences invappa.rent bright-

sy S

ness from serving as a task-irrelevant cue in the detectidn process, To
this end it has been found that a layer of clean coarse muslin draped over

the mines and affixed to the bottom with masking tape is effective in pre-

o =

venting visual identification of live and inert devices, yet, by virtue 6f
its relatively loose weave, does not significantly retard ‘emission of dis-‘

tinctive odor elements. NEW muslin covers should be fitted each time a

b fad

set of training aids is prepared, and in NO case may a section of materijal

g

P "; once used to disg}iise a live mine be used later with an inert{ device. Even
. thorough laundering may fail to remove all traces of contamination,

_.‘ Phase III exercises are begun in the indoor training area. The
handler and dog assume the customary starting position with the three

samples stationed approximately 2 m apart on a line perpendicular to and
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Fig. 18. Illustrative set of Phase III training aids showing (1 to r)

sand only, inert mine, and live (defuzed) mine. (Muaslin
covers removed for photographic clarity).
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about 4 m in front of the dog/handler team. As in PhasevI.I, the handler
and his assistant must devise a covert method for apprising the former
of the location of.the positive sample on each trial. Upon receiving the
start trial signal from the assistant, the handler calls the dog's name,
gives the command '""SEARCH, ' and advances toward the row of samples.
The dog is permitted to investigate each sample in seqﬁence. If the dog
voluntarily sits at the positive sample, it is reinforced in ;:he normal
manner. If not, he is coached into doing so with the cdmipand "SIT" fol-
lowed by reinforcement. The handler and dog then return to the starting
point thus completing one trial. Meanwhile, the assisﬁnt records the
dog's performance and randomly interchanges the poéiﬁoﬁs of the three
samples in preparation for the next trial.

Training is continued according to the above procedures until the
standard 95% performance criterion has been achieved, AHowever, a

chift from the on-leash to off-leash modes should be effected as soon as

 permitted by the dog's behavior in order to reinforce the practice of re-

quiring the dog to advance several paces ahead of the handler,

‘The training team should recognize that the trat‘xs'itionvfrom the
simple discrimination of raw explosive samples in Phase II to the detection
of real mines in Phase III comprises a aubstantia.i increase in .ta.sk difficulty
due, in large part, to a marked reduction in odor intensity. (The sealed

construction of land mines allows only minute quantities of explosives
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vapor to escape). Therefore, the training team should not be discouraged
if the dog's performance doe’s not appear to exceed chance expectation
during the firet few aessiony. If properly conducted, the earlier dis-
crimination.training will evertually be manifested as a positive tranafer
effect; as always, tho key to success is patience and perseveration.
Experience has shown that up to six weeks of daily sessions of 40-50
trials each may be required to complete Phase III training.

Once the dog has become proficient in correctly detecting all types
of live minés from the blank and inert controls, the detection task is made
more difficult by gradually burying the live and practice devices in sand.
This is accomplished by lowering the targets slightly further (e.g., in
3-5 ¢cm increments) for each succeeding fraining session until they are
entirely covered by a thin layer of sand., The rate at which complete burial
can be attained is determined by the animal's performance. That is, if
no aeterioration is noted on training Day N, then the target depth may be
increased by. one increment on Day N+ 1, If, however, detec;tion perform-
ance is aeen‘to‘ fall off sharply on Day N, then the current depth must be
retained until it returns to acceptable levels (i.e., 95% correct detection).

A maximum target depth of 2-3 cm.. is adequate for Phase III
exérc_ises,_ and the use of muslin covers can be discarded once total cov-
erage has been achieved, Covered samples should be allowed to age at

least 24 hours, and preferably 48 hours, before use to permit the relevant

= Gl Rl e A B v A o L A s

S




L* 131

..

l [

odor molecules to diffuse through the sand overlayer,

The emergence of ''rooting' or pawing behaviors is commonly seen

| with the introduction of buried samples and is probably correlated with an

r&\_..

a&empt on the part of the animal to obtain a stronger olfactory sam- //

ple. Such behaviors, if allqwed to become established, may be difficult

P
L

to eliminate later and must therefore be firmly discouraged from the out-

- set. The importance of early correction cannot be overstressed since,

PR

l; obviously, both dog and handler will be placed in imminent peril of their

[ lives should the dog commence pawing or digging in the immediate vicinity

of a live land mine or booby trap during actual deployment,

The astute reader will recognize that proper correction of rooting '

-

and digging behaviors requires considerable handler finesse because,

F~

operationally, a reprimand for digging at positive samples cannot be dis-
| v
t j tinguished from negative reinforcement of a potential correct detection. *

Disruption of progress is certain to ensue if this undesirable contingency

S

o

’ ' occurs with any degree of frequency. Therefore, the following corrective

Al . -

g measures are recommended: if the dog attempts to root or paw at positive

B samples, he should be commanded to "SIT'" and "STAY" immediately, fol-

"j'l ! .

Bt {

lowed by the customary reinforcement. In stubborn cases, the handler may
wish to physicauy discourage digging by grasping the dog's paw. If rooting

or pawing occurs to negative samples, the handler may proceed to issue a

\
l

* The use of 'electric shock or other negative reinforcement proceéures
should be avoided for similar reasons.
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verbal reprimand (""NO'") accompanied by a sharp tug on the leash; the
animal should be led at once to the next sample position. If all else fails,
suspending a stiff hardware cloth cover (1/2" X 1/2" or 1.27 mm x 1.27

mm mesh) approximately 1 ¢m ahove the surface of the sand in all three

_sample tubs may prove useful. The latter, by rendering rooting and paw-

ing totally ineffective, may cause these behaviors to extinguish through a
process of nonreinforcement. |

Training continues with buried samples until a criterion of three
successive sessions of 95% or greater correct detections is obaserved. At
this point, out-of-doors training is undertaken uszing exactly the same pro-
cedures and sample arrangements. Normally, little disruption in pfo-
gress will occur with the 'cha.uge in scenarios, although a certain degree
of distraction may be apparent at first, Once agé.in, training proceeds
until a 5-day, 95% performance criterion is attained, followed by a
blind'proficien’cy test conducted in a manner identical to that described
previously in the discussion of Phase II procedures, Assﬁmirig that the
latter is successfully passed, the znimal can be advanced to initial field

training exercises,

‘ing area and require the constructior of simple trails containing surface-

Phase IV: Iritial Field Training. The primary objectives to be accom-
plished during the fourth phase of training aré three in number: | (1) tb

acclimatize the dog to field detection problems, (2) to instill the basic

S AR

trail search pattern, and (3) to commence booby trap trip wire detection

Lt oS de e i

exercises. The first two objectives are undertaken in the outdoor train-

et i b i sk s
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deployed live and inert minss., Trip wire training is takenup as a

 m—

separate endeavor.

The typical technigue of deployment of land mifxe/bcoby trap

&=

detector canines requirea the dog to advar-e on leash a few‘paces

—
—

=

ahead of the handler searching back and forth in a kind of "3" pattern.

This behavior is developed on straight training trails (or "lahes")

s
{ RO

approximately 100 m long and 3.4 m wide., These trails should be in-

| S——

oS-

stalled iu oper., preferably flat, grassy fields largely free of dense

trees or brush, If the grass is high, suitabie trails can be fashioned

!
-

BN BT R W T 1 oAb A tr o8 8 O e m e e

by simply mowing a 3-4 m wide pathway cutting down co a height of 6-12

e Ay
[

cm, Traile constructed in this manner are most convenient for the

VK L
g

3 H purposes of Phase IV because tixe higher grass bounding the edges auto-

‘: : métically delimits the sweep of search to the desired width. If however,

E U the grass is already uniformly short then it will be necessary to install

?‘: ' pairs of wooden stakes {see Chapter 5 for specifications) spaced 3-4 m

“ . apart at 15 m intervals over the length of the trail. These lines of stakes
L: U serve to define the practice tfail and act as guideposts to dog #nd handler, ;
g l!_ : A random assortment of live and ir;ert mines are Vthevn dépiojréd

on the surface within the trail boundaries. The following implacement

[

A Ao M T A A o

guidelines should be observed:

1) All available types of live and practice mines should be used.

[,
| SN
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2) The intervals between target devicee should be randomized

"

————
d




T Y L R TR T T R RS

Lk

ey
w—d

F VN

| ———

-

3

B oy it e e s s e i

C:EN’

3)

4)

5)

6)
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{i.e., do not use a fixed diata'nce between targets). A mean
intertarget interval of 10 m is appropriate.

Some mines should be installed along the trail boundaries,
others at random distances between boundaries.

Live an& practice devices must be randomly interspersed
(i.e., do not supply the first half of each trail with live mines
only and the latte;.' half with inert units only). '

All mines should be left in full view with no attempt at cam-
ouflage or concealrr;ent.

All live and practice mines must be fitted with clean muslin

covers as described previously to preclude visual identifi-

cation.

Diagrams of {wo sample trails are provided in Figure 19. It is recom-

mended that several such traﬂs, each characterized by a different

sequence and distribution of live and inert devices, be made available to

each dog in training. Excessive use of any given practice trail can lead to

such problems as memorization, tracking, and related phenomena whick

may confound the primary o‘bjectivos of training. Adjacent lanes ghould be

separated by at least 25 m to minimize distraction during siinultaneous

training of two or more dogs. (For similar reasons the dog should not ben

permitted to urinate or defecate on practice lanes). Finally, a detailed map

or diagram of each lane showing the precise location and type identification

e mCo
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100 m , (End) 100 m o p (End) 5
1 €<—3-4 m—>3>, € 3-4 m—y]
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: : |
] [ ]
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E X (M15) E ) >
] ]
: : (M16A1) O
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1 % s 1
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[} [ ] 3
' ' 3
¢ ' 1
] ]
] [] :
' : Boundary 4
: H Stakes T 3
E 0O(M20) E \QNQ 3
: : |
1 ] B
[ ] [ ]
' ' _
v ! ;
: : X(M15) 3
: | : I :
| T IX(M16A1) ) T | mex ]
] 1 . N
] s :
0.0 m ' ! (Start) 0.0m ¢ r (Start) j
(A) (B) _ 3
Fig. 19. Sample iraining trails to be used during Phase IV training, ;

Trail A cut through high grass; trail B delineated by bound-

ary stakes.

devices deployed on surface.

X = live mine; O - inert mine,

All target

Drawing not to scale,
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of all target devices must be prepared for scoretaking purposes during
training exercises,

Phase IV training procedures are straightforward. The handler
positions himself at the lane starting peint with the dog on leash in the
Heel/Sit position. When all is in readiness the training assistant gives
the start command. The kandler then calls the dog's name, commands
"SEARCH, " and begins advancing slowly down the lane, If the earlier
training has been Quccesaﬁxl the dog should voluntarily move cut several
paces ahead of the handler. At this point the dog must be trained to
search back and forth across the trail in a sweeping "'S'" motion progresas-
ing forward one or two steps for each cros sing of the trail as -hc;;vvn in
Figure 20. Many dogs will adopt this pattern of traverse naturally, if
not, the handler can guide the animal back and forth with gentle pressure
on the’ leash; it may be neceassary for the handler to adopt a; less extreme
'S'' pattern himself in such cases to assure that the dog covers the full

width of the trail on each sweep. It is the handler's responsibility

to insure that the dog screens all portions of the trail thoroughly. A
slow walking pace must be set and controlled at all times by the handler;
rushing through the search sequence will invariably lead to ineffective
coverage and could résult in passing up mines which would otherwise be
detected during conditions of actual deployment. Similarly, the visibility

of the target devices during Phase IV may give rise to the temptation to




137

Path of Dog
Path of Handler
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speed directly from one mine to .the next thus aborting a proper search of
the interve‘ning areas. This false expediency must be inhibited; the

dog must learn to search all portions of the trail with equal thoroughness.
Given relatively open terrain, 1.25-1.50 km/hr. represents a reasonable
rate of traverse,

The handler may find it necessary to reissue the "SEARCH" com-
mand and to give other verbal encouragemenc as the tr;verae proceeds,
The dog is rewarded in the customary manner for searching out and re-
sponding to positive (live) targets. Inert mines are simply investigated
and passed by without special action unless the animal persists in respond-
ing to such devices. In this case, the use of verbal reprimands is appropri-
ate, Figure 21 illustrates the proper Phase IV procedure,

Consistency of reinforcement is insured by the training assistant
who follows approximately 5 m behind the dog/handler team walking along
one or the other trail boundaries. The assistant n.uet determine whether
each response was correct (response to live mine) or false (reﬁponse to
inert mine) by reference to the lane diagram. This information must be
communicated to the handler IMMEDIATELY following the response s;:
that the dog can be reinforced or reprimanded accordingly., The use of
the terms ''correct' and '"false’" is recommended for responses to live
and inert mines, respectively. In any event, the assistant should avoid

the word '"NO" in the case of false responses since this term already has

special meaning to the dog by virtue of its earlier obedience training.
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Fig. 21. Phase IV training exercise. Note that dog is about to encounter
M19 land mine at lower left corner., Training assistant follows

dog/handler team with lane map and data sheet. (Muslin cover
removed for illustrative purposes only).

Y

N aed sl B AR SR S T PRI Y I




Lot Canr ad S ,T";
c-

m :w: [ X aad ]

I e S L b, =5 s e

{ooeer B ey

o B s B e B e T e B o B

—
——

140

Finally, the training assistant is responsible for item~by->item data
recording on each practice exercise: type of target, nature of response
(correct, pass, false), elapsed time of traverse. Appropriate data sheets
should be prepared in advance,.

The complete traverse of a training lane is counted as one prac-
tice "run."” Under normal circumstances 3 to 4 runs on different trails
comprise one day's training session for each dog; water and rest breaks
should be scheduled hetween runs. The trails may be traversed in re-
verse sequence fi-om time to time to add variety. As always the handler
must remain alert to the possibility of transmitting inadvertent cues
regarding target identity to the dog; it is imperative that this tendency,
often unconsciously motivated by the handler's desire for his dog to per-
form well, be com,:letely inhibited. | |

Occasijonal dogs may be slow to learn the proper side-to-sid-
sweeping search pattern. The use of special ti'aining lanes involving

closely-spaced targets alternated on left and right boundaries may assist

in overcoming this problem. As suggested in Figure 22, the regular alter-

nation of targets forces rthe animal to move sequenﬁally back and forth
across the lane. The lateral spacing of mines should be reduced from
fhe normal mezn of 10 in to an average of about 2 m, although the random
distribution of live and inert devices must be maintained,

Unless special difficulties are encountered, the dog should be

ST
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Live mine
Inert mine

-

X
o

..o.uo wmu. wz Wy

x|

x e L L L L T T ]

34 M ]
X

G QB IOAC], JO UOCROIIIT

O amvoancnnnaane= ==
(Start)
Fig. 22. Special trail for sweep pattern training.
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advanced from Phase IV to Phase V training as quickly as poséible. That
is, as soon as the criterion of 5 successive training days of 95% or greater
correct detection proficiency is attained. Unnecessary prqtraction of
Plase IV exercises may lead to the deirélopxﬁent of reliance cn visuai cues
due to the fact that the mines are déployed in full view on the surface of the
ground, |

As indicated previously, booby trap trip wire deiection training is
initiated during Phase IV, However, trip wire exercises should be coa-
ducted separately from mine detection seseions at this stage.

Although actual experience demonstrates that dogs can detect booby
trap trip wires with high reliability, the exact means by which this detect-
ion feat is accomplished remains unciear. One @eory asserts that the
animal smells huma;l scent or some other odor associated with the string-
ing or fabrication of the wire. A second maintains that visioa plays the
major role, while a third holds that auditory cues generated by wind-induced
vibrations proQide the basis for detection.. While potentially ams:nable
to experimoental test, no concI\;sive evidencei éupporting one or ancther of
these Hypotheaea is available; it is 71’ikélywthat a combination of theae factors
underlies the detection process., |

Initially, the wire detectioin task is simplified by employing; ag
training aids, wires or strings somewhat larger in gauge than standard

military booby trap wire. If necessary, strings which contrast sharply
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with the surrounding terrain may be used to aid visibility during the first

g several trip wire treining sessions (e.g., whitc strings in dark green

-t

foliage, black strings in dead grass, etc.)., The use of exaggerated trip

wircs should be discontinued as eooun as possible however.

-
i: At first, the simulated trip wires are struag diracﬂy across
| U the trail in a .re:.dﬂy detectable fashion — relatively higﬁ {at the animal's
" : nose and eye level) and in open areas as showa in Figure 23. The pre-
’ L‘ ferred training procednre involves principles essentiélly similar to those
: U employed for mine detection tasks; that is, operant reward conditioning
utilizing praise and food reinforcers. The indicating resporse (sit) is

| S

likewise sirnilar. Initially the handler and dog advance toward the train-

jing wire together. Upon approaching the string or wiioi the handler

f‘ﬂ-—-“‘l
| W

stops, points out the wire to the dog, commands the animal to sit, and

administers the standard praise and focd reward. With repeated trials

Prm oy
| A

the dog should eventuaily come to detact the wire and stop and sit sponta-

!
-l

neously. The customary rewards rust of course be delivered at once on
such trials. Mild correcticne may be required to prevent the animal from

breaking through the string or wire. As the dog gains proficiency, the

g
13
po——
[ N———

training wires are gradually iowered to typical fiela deployment heights,

[

conventional booby trap wire substituted for the training aids, and degree

B

v A
~
1

——

of camouflage increased.

———

Some animals may have difficulty mastering the trip wire detection

\.‘ it

i task, continually breaking through the wires. In such cases it may be
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helpful to invoke a negative reinforcement paradigm by électrifying the
training wires such that the dog receives a mﬂd shock if contact is made
with the wire. A common electric fence charger ;'rxay be uéed for this
purpose. Shock intensities should be held to the minimum level required
to achieve the desired effect, and extreme caution is fecommer.ded lest
the animal become excessively fearful and cautious with a!?:onsequent
reducf.ion in overall detaction proficiency for land mines as well as trip
wires. For similar reasons, electrified trip wireec mﬁsthever be used
on regular mine detection {raining trails; = apecial.training area should
be reserved for this purpose. Exporience has shown that’ even a few
experiences with shock are often adequate to permanently Break most
dogs of ever again plunging into the wire; indeed, gome arimals may
refuse to approach closer than 5 m on subsequent trizls (5j. ‘I‘hgrefore,

the use of electric shock gheuld be discontinued 35 soon a« posgsible,

Phase V: Intermediate Trail Exercises. The objective‘e:‘and procedurés
of P‘hase‘ v 'r”e;u.';sﬂent ab stralighti’or&vard extension of éhoge of Phase IV,
the only difference being that the dog is challenged with the task of detect-
ing buried ra..ther than surface-deployed mines. Burial is accomplis\hed
inr gradual steps in a manner similar to that described for Phase III. l‘

1

Additional control and distractor targets are also introduced during this

stage, ;
‘{

Phase V fraining ard scoretaking procedures are essentially |

A
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h | identical to those of Phase IV as discussed above and thegefore require
3 no further elaboration. However, the compiexity of the dotecﬁm‘tae'k

ia made more complicated by gradually burying and ca.mouﬁéging the live

R R PR H WL N

o~ —
oo

and inert mines until a condition approximating actual service deployment

} - : ,
is attained (refer to U. S. Army TM 9-1345-200 for details). Thiz goal

=

i e jis approached progressively over succeasive days of training. Specif-

: ically, the first few Phase V exercises are conducted on newly-constructed

} (.} : ) . .
L{ trails identical in overall layout to those used in the preceding phase with

the exception that the mines are partially buried. Initial depi:hs should

.

[

be shallow sﬁch that the tops of the mines remain uncavered aiui ﬂush

with ground surface contour. The use of muslin covers must be retained

v N . ;
R e A SN o faens fan e oy 2

at this point in training.

MW KN TR,
e

Routine training is continued until the dog becomes fully proficien!;

R T T

= C

% - I3

,5:‘ in detecting targets deployed in the pariizlly-buried fashion described - :
?‘ ,] above. The handler must further emphasize the proper "S" searching
i ' pattern during these sessions. As the animal gains proficiency, tke mines
b U are gradually covered with earth starting with little more than a light 5
f% | u sprinkling or dusting with fine dirt as shown in Figura 24, Thereafter the 3
A ‘ : B
g . | ~ B
? depth of cover is progressively increased until the training targets are 3
: : D completely covered, The depth of the holes must be increased by corre- 3
S U sponding amounts to prevent the development of a mound of earth over the
Ei mines which would aerve as an cxtraneous cue, The muslin covers may o
E B be discarded after the stage of total burial is attained. Camoaﬂage‘ of the
S - i - . . N o A‘ l.-' A
R | :
gL H ) ';‘
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Fig. 24, Partially buriad mine suitable for intermediate stages of '1
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target sites is also undertaksn at this time by sprinkling the areas with

leaves, grass, or whatever is appropriaie to the immediate terrain, The

’ goal of this procedure is, of course, to prevent the dog from learning to

detect patches of ba.rAe earth, a trait which (\vill quickly develop in the
absence of camouflage. |
Randomly-placed blank (i.e., rsfilled) holesg are also intfrr-
duced in the training lanes at this stage in crder to develop a discrimin-
ation against freshly disturbed earth. For related reasons, a variety of
distractor items é.re added to ths training trails, including £resh1y—fired
small! arms cartridge cases, urine, small pools of gascline and/or motor
oil. All of the latter materials fall into the category of "nuisance stimuli"
commonly found in batilefield aréa.s ;' the dog muat be trained to ignore such
distracticns, Accordingly. the precise locaticns of blank holes and dis-
tréctgr atixhuli &mst be included on the training ﬁssistant‘s lane map; re-

sponses to these irrelevant targets are counted és false alerts and are

‘treated as such during training exercisés.

The utilization of buried and camnuflaged targets prohibits ready
visual location and identificatior by dog, handler, and training assistant

as well. Therefore, a more sophisticated lane mapping scheme must be

-developed to allow valid scorekeeping; permit accurate real-time decisions

regarding reinforcerient or nonreinforcement of correct and false re- ‘

sponses, respectively; and to provide a record of target loci for uze

148
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duving subsoquont dizacsembly of training lanegs. Obviously, aqj form of
,{_ § physzical marvking is uncuttable bscsuse of visual cues thereby introduced.
| However, the target location problem can b2 circumvented by ﬁe use of
= a simple two-dimensional Carteelan mapping system in which the precise
E_i‘ locus of each live mine, practice mine, blank hole, and distgacbor item
[ is specified by a "Y" and an "X" coordinate. The Y coordinafe indicates
- linear distance from the starting point (i.e., C.0 m to 100,0 m), ahd the :
B X coordinate spacifies lateral distance (0.0 m to 4.0 m} measured per- ‘
; a pendicularly from the left trail boundary. Hence, a live M14 located in
= the middle of the lane and 50. 3 m downtrail from the starting point is
B assigned coordinates of Y = 50,3 and X =2,0. A short sample trail s¢t up i
ﬁ according to this systam is shown iz Figure 25. Accuracy of implanta- -
. tion and mapping is 2 must for both training and latar recovery operations;
!i therefore, the coordinate locations of 2ll target devices should be deter- H
z mined with tenth-of-meter precision as 2 minirnum,
: It will be noted in Figure 25 that the stakes bounding fhe left edga
L_‘{ of the trail have been numbered in increments of 10 m to correépond to | B
i the distance separating ... 'acent stakes. This practice ie recoMndad
j' as a convenience to the *rai'ng assistant who, being unable to ges buiiied
U and camouflaged targets, must accurately gstimate the locations of -~ °
j item in the process of detormining whether responses are correét or

false or whether a live mine has been passed. The numbersad stakes aerve

—
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. Fig. 25, Sample training lane showing uaelof target location cooxdinate

: system. The cocidinate of the seécond item (Inert M16Al) are
shown as dotted lines by way of illustration. Drawing not to
scale,
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as Y-coordinate reference markers in this decision n-iakihg operation, It
is impsrative that tha traiaing assistant learn to ostimate the location of
concealad mines with great precision in order to correctly evaluate sach
respouss; 1/2 - m accuracy is easily sttainad given sufficient practice.
For the sake of conveuience; the lane mayp format illustrated in
Figure 25 may Le reduced to tzbular form without sacrificing precision.
That is, 2 complgte. summary of any traiaing lane requires a listing cf
only 3 pieces of infcrmation: type of taryget, Y coordinate, 2nd X coor-
dinats, | Figure 26 provides such a tabular presentation of the sample
lane showa in Figure 25. I* has baen found that the tabular format is
easily interpreted by an experienced scoretaker {training assistant) and
minimizes confusion during practice and proficiency evalvation rune (5).
Once practice with buried and camouflaged targets has commencead,
a set of scoring rules, derived on the basis of statistical evaluation of
canine detection performance, must bes invoked for tvo reasons: (1} the
trainlng assistant cannot a§oid 2 degree of variable error in his estimates
of regponss versus tavget locations,. and {2) even tha most proficient dogs
do not generally sit exactly on top of dgbected targete, (The latter behav-
ior is in fact undesirable since it could resuli in the detonation of certain
types of mires under real circumstances of deployment). For t‘neée rea-
song, an imagirary "latitude of nliowable error' or '"confidence iaterval

must beo established with reepect to each mine., Frevigus data (5) has
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Target Item Y Coordinate (m) X Coordinate (m)

Live M16A1} 2.5 1.0
L Inert M16A1 17.9 2.7
i' Distractor 26.9 2.9

Live M14 85.0 0.6

Trip Wire 82.9 ——-

. Blank Hole 97.7 3,7
L
Fig. 26. Tabular presentation of saniple lane shown in Figure 25,
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shown that approximately 90% of all correct detections fall within a 3-m
radius of actual live mine locations. Thus, any response occﬁrring
withiﬁ 3 m of a live minc are scored as corroct detections during practice
and proficiency evaluation runs. Responses falling anywhere outside this
radius are counted as false responses. Also, any response occurring
within 3 m of an inert mine, blank hole, or distractor item is considered
to be false. These scoring rules are used for data keeping and reinforce-
ment decision making during Phase V and all subsequent stages of training.
(The allowable distance should be increased to 5 m in the case of trip
wires since a well-trained dog can often make detections on trip wires at
this range).

The maximum depth of burial of live and inert mir.es used during
Phase V (or at any point in training for that mattef) should not exceed

those described for eack device in U, S. Army TM 9-1345-; i0 (23):

Device Depth
Ml4 . Flush with surface and covered

with light sprinkling of soil.

M15, M19 1-1/2" (3. 81 cm) between top of
: mine and surface.

M16A1; 3" (7. 62 cm) between top, of mine
and surface, s

M18A1 Surface deployed.
Techniques of land mine deployment are beyond the scope of the present

document; the reader may refer to above-referenced technical manual for
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details. Booby trap trip wires (nonelecfrified only) should be included at

random positions on Phase V training lanes, If indicated, remedial shock-

B e Sl Lt L L e

avoidance trip wire training muat not be undertaken on regular training

trails; a special area should be reserved for such exercises,

mw,,w
S | S | S—

The problem of undesirable ''rooting" and digging in the vicinity of

e n T 4 S aTryes

live mines was pointed out in the discussion of Phase III procedureé. Simi-

-

lar behaviors are likely to emerge with the introduction of buried targets

in Phase V and must be eliminated at once. Guidelines and techniques of

remediation described previously are again relevant and should be applied

vy I . e o
S
o eat A

L

as soon as these activities are detected.

o

- With the exception of a somewhat artificial lane configuration, the

techniques of target implantation achieved during the final stages of Phase

————t

e eprr e - e

V training are intended to approximate as ‘closely as possible to thcae of

N

actual service deploymant, Therefore, it is imperative that the dog be
fully proficient with respect to detection ability befoi« entering the last

formal phase of training. Accordingly; a more stiingent performance

s A T A IRAN R A (4 o it g n e,

o L2

‘ criterion is applied. Specifically, the animal should not be advanced

aw

until it has demonstrated a minimum ¢£ 95% correct detections (using the

| .

3 m allowable radius rule) on each of 8 successive training sessions

i ]

TR YT e s e

each comprised of at least four 100 m trail exercises. This proficiency

check should be conducted on a blind basis such that the handler has no

T o
L
T

advance information regarding target iCentities and loci.
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Before proceeding to a discussion of the final phase of training, the
handler should be made aware that dogs differ endimoualy in their "style"
of search. The handler must learn to read the idiosyncratic behaviors of
his dog, constantly watching for partial alerts, changes in sniffing rate or
vigor, hesitation, sudden head turning, pricking of the ears, even changes
in rate of tail wagging, all of which may serve as important supplemeatal
indications that the animal has detected a suspicious scent. The handler
and dog must function as an integrated team, éﬁd these subtle behaviors
should not be overlooked inasmuch as they comprise a meaningful channel
of commuvication,

The handler should also be aware that constant sniffing of the ground
is not alw:.ys necessary for detection of mines and booby traps. Some dogs
seem to perform best when working in this fashion,while others of equally
high proficiency rarely put their nose to the surface except in the imme-
diate vicinity of a mine, iAnimals in the latter category apparently rely

primarily on air borne scent.

Phase VI: Advanced Field Training. Phase VI'_rlepresents a logical exten-
sion of the corditions of Phase V with the exception of longar and more
complex trails. In essence, the purpose of this last stage of training is to
provide practice in realistic scenarios similar to thosa which might be
encountered during actual service deployment, Accordingly, longer trails‘

(e.g., 0.5 - 1.0 km) incorporating random turns and various obstacles




L=

L=

- o

C

[

(T

1

156

such as failen trees, ditches, gulleys, atc. should be prepared. All live
and inert mines must be deployed in accordance with TM 9-1345-200 and
approprié.tely camouflaged; booby trap trip wires and diatractor targets
previously deaqribed should be employed. The use of refevence ntnkes
and the associated coordinats location aystem musat be continusd despite
the fact that most trails are no longar perfectly straight. Target denéity
should be reduced to anaverage of 10 live devices per km,

Other training scenarios should alec be prepared including unim.
proved roadways, footpaths, random minefields, and railroad tracks (if
available). TM 9-1345-200 may be consulted for mine deployment techni-
ques appropriata to each scenario.

-The training methods and data recording procedures are essentially
identical to those of the preceding phase, Note, however, that zearches

of oy u fields pose a special problem with regard to scorekeeping, Due

to the abou.. ¢ a structured trail, a systematic procedure for thoroughly

screening the entire u+~&a must be davised. It is recommended that the
area of interest be subdivided intc a number of sectors each no wider than
the pr=mal search sweep; length is largely arbitrary. Each eectc;r must
be searched in succession until the entire area has been cleared. It is the
handler's responsibility to insure that all portions of the field are covered
with equal effectiveness since it is he who controls and delimits the dog's

path of traverse. Accordingly, a pass should not be counted against the
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dog if he is not permittad to come within 2 m of the mineybecauae of the -
ha.ﬁdler‘s actions. Such detection failures are the fault of the ha Mler,
not the dog. |

It will be wise to expose the dog to various distracting evente such
as small arms fire, detonation of booby trap and artillery simuiatma,
passage of gfound vehicles, etc. which are frequer;tly encountered i~ frout
line situations. The dog must learn tc work with minimal disruptic: in the
face of these disquieting experiences, It is assumed that all dogas ware
cairefully téated fbr telerance to gunfire during the initial selection process,
and, if so, few problems can be anticipatad in adapting them fo these events.

However, the habituation process must be accomplished in progressive

] ‘ P
o i steps. That is, preliminary exposures to gunfire, simulators, etc. should
i pod
- L :
be from a great distance (100 m) gradually moving closer as adaptation
Ny
' [ L progresses, Do not install simulators within the actual boundaries of
-
5-,1-’ i practice trails since tha explosive substances contained therein represent
i§| L . . .
a form of contaminaticn. (If a dog should, however, locate and respond
L . o '
‘ ! to one of these devices he must not be reprimanded nor charged with a ;
o .
{1 :
= g: | fzlse responae).
i Lt .
{ “ Phase VI training should be continued for a minimum period of 12
§ K |
s b weeks using a broad variety of practice traile and scenarios. Once an
o { N
Ly b j . animal has become an accomplished performer on Phase VI exercises,
o L \ ‘ i
f ( | his detection training may be regarded as eseenﬁally completed. However,
X P ‘
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& fina! proficisncy evaiuation must be passed béford deciaring the dog
ready for servica depléymen.t. g
Final Proficiency Evaluation. A set of hew. previously unused trails is ' j
needed for the final performance evaluation, All types of live and inert ) ‘
miners, blank holes, distractor item‘s , ‘ar.d trip wires should be incorpor; |
ated. It is recommended that each dog be rﬁn on 8-10 different 1 .nes. v
during the conrse of testing, and at least 50 valid targets (e.g., 49 live
mines of all tyées plus 10 trip wires) will be required for a meaningful ,
data sample. No more than two 1-km lanes should be run per day of :
evaluation. j
A propar proficiency evaluation dem;nds that the dog and harndler

have no a.dvance information regard‘ing target identities and loci, Test ;
runs arc accomplished according to procedures basicallybidenticabl to ;
thoée veed during Phase V and Phaée VI training. However, to assure ' 2
scoring cobjectivity and to minimize guesswork on the part of the training
. . i

assistant régarding' whether each response is correct or false, the hand- ;
ler should be providgd with a set of response marker flags as described | i
in Chgfter V. 6rn'e' ;>£ th‘esbe markers ic inserted into the ground immedi- §
" ately following each response.  The handler must use his best judgement }

concerning the précise location being indicated by the dog. In most cases

this point will fall about 30 cm ahead and on a line between the forepaws.
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All responses, including false alerts, are so marked. The assistant

I

must, of cource, still rely on his subjective estimates to inform ths

A A 3 2 i b e St B B i

Ldainl

handler whether or not to reinforce the dog immediately after each re-

 —

i

sponse. However, computation of the dog's evaluation performance
is based on a comparison of the réspective coordinate locations of |

response marker and actual target position. Any response marker

= &322

falling witnin a 3 m radius of the actual location of a live mire (or

within 5 meaters of a trip wire) indicates a correct detection. Response

| Y]

markers located outside this radius correspond to false responses.

Percentage correct detection is computed Ly dividing number of correct

Comd baneacd

detections by total number of live mines employed during final evaluation.

An overall test score of 95% or higher correct detections is considered

=

acceptable. Dogs which achieve this evaluation criterion fnay be advanced

Lo gk N AL ol A et i ACERLAM "aASE w6 5. 7 oo & ard

oty

from training to service status; those which do not must be continued in

s

training, If after 6 weeks of additional practice the animal still fails to

brind

pass the final proficiencybexamination_ he should be assigned to tasks less

demanding than land mine/booby trap detection,

S

1 n, Performance Maintenance, The performance of compiex learned behaviors
84

- deteriorates in the absence of reinforced practice. Therefore, it is im-
i
o perative that well-trained land mine/booby trap detector canines receive

periodic refresher sessions to prevent a gradual decline in search and

AR
,'ev'.ni

detection proficiency. A minimum of two 120-minute practice sessions
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N

per week are recommended for sach animal, Preferably, such refresher

exercises, cond_uct'_ed according to Phase VI training prccedures,b should

meet the following criteria:

1) Whenever possible review sessions should be undertaken
in gettings which approximate as closeiy as possgible
anticipated operational scenarios.

2) A ra;ndorn selection of live and inert mihee, beoby trap
trip wires, blank holes, and distractor items should be

employed to insure sufficient generality in detection

-proficiency.

3) | Frequent use of the same practice lane m\ist be avcid=d,

4) Rofresher sessions must be conducted by the dog's regular
handler. |

Finally, animals maintained on an "on-call" status will require

careful scheduling of rations to assure maximum motivation during periods

of operational deployment,
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CHAPTER VII

GENERAL CONSIDERATIONS AND SPECIAL PROBLEMS

Most of the common peobiems specific to a given phase of land
mina/booby trap detaction training have a.ireadyl been ideéﬁﬁsd and treated
at appropriate points in tha preceding chapter entifled Detection Training.
The problems and counsideraticns discuesed below are of 2 more general
nature and, in rmany instances, could be ancountered at any stage of train-
ing. Some have been suggested e#rlier. but ars repeated here because of
their importance. The inexperisnced haadier would be wise to acquaint
himself with these issues befors attempting to undertake the training of

any dog for land mine/booby trap detection tasks.

Genera! Cenaiderations

1) Handler/ Di:g Relationship. Prior to the initiation of training,

the handler must completely r_id nimself of the notion that he is dealing
with a household pet. A land mias/booby trap dstector dog is a working
dog and must be treated as such. It is almost universally agreed among
professional traingrs that the roles of household pet and working dog can
seldlom be combined effectively, and the datector animal, whether stiil
in training or an accompiished performer, must not bebsv.nowed to shars
the handler's quarters at any time. It would appear obvious that if an

animal receives a large amount of fussing and attention outside the working

situation, then his performancs in the working context is likely to declize.
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In other words, best performance will result if praise and atteation are
made contingent upon good working performance. This note of caution
should oot be misconstrued to mean that the handler ihould not interact

with his dog on nonworking days. Quite the opposite is true, bat the

"~ pature of the working relaticnship muat not be compromised.

It has already been peinted out that m¢ dogs posaess a
remarkable ability to aense and react to the attitude and emotional dis-
poeition of their handler. A handler who approaches hiﬁ training respon-
sibilities with an air of boredom, disinterest, or sullen resignation is
likely to elicit mediocre perfermance on the pirt of the.dog as well, In
contrast, the handler who radiates an optimistic and enthusiastic aura
may well find that his personal attitude contributes favorably to his dog's
motivation and performance,

Finally, the training session :ﬁust n@ver be permitted to
degenérate into a contest of wits or stubborn game of willpower hetween
the dog and handler. Forcing an animal to perform a task which it does
not understand will accomplish no useful purpese and may lead to a set- |
back in the normal progression of training. It rnust be recognized at all
times that the mine/booby trap detection problem ;omprises a team effort
with dog and handler working toward a com@n oﬁjective. Therefors, the

handler must refrain from irrational outbursts of temper striving always

to insure that the training situation remains a positive experience for both

handler and deg.
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2) Mbotivation, It has already baer pointed out that it is
necessary for the dog to be somewhat bungry at the beginnigg of each
tr;ining session dus to the fact that food rawazd constitutes a major com-
ponent of reinforcement in the present dataciion training strategy. Thia
requirement is achieved by means of careful regulation of éhe animal's
daily food intake. Amount of focd received as rewards durﬁg eacﬁ train-
ing sessior must be counted as part of the total daily ration and the regular
evening feeding adjustsd accordingly.

Restriction of food intake cannot, of course, be carrigd to
the puint of improper nourishment. In general, ma.i'utenance o;t' a pruper
feeding schedule will raquire:

1) Accurate weighing or xne#ﬁurement of total
daily food irtake,

2) Precise and frequent monitoring of the
aoimal's body weight.

3) Observation of the animal's physical coadition.
4) Behavioral vbservation (s.g., poor motivation
in the training context may reflect cverly

generoua ratione).

The effects of rootivational level as manipulated by syastem-

atic adjustment of food intaka upon performance has been investigated as

part of au ongoing canine wnine detection resecarch pragram {5). Briefly,

15 well-trainsd dogs wars randomly divided into three groupa, and pro-

jected ad libituzy weight {weight which would be obtained if fras access to
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food were permitted) was computed for each animal using previously

collected weekly body weight data. Each animial in Group 1 was reduced

L SR N A T LT PR ORIy
S5 o ERRATRTY AR A

to 85% of projected ad libitur: weight, and Group 2 was similarly reduced

to 90% ad libitum weight. Group 3 was maintained on full ratiors. The

T

health of all animals was carefuily monitored, and no adverse atfects j

resulting from the experimental diets were observed.

=

Upon attainment of the appropriate body weight, 2’ animals

were run on a standarized set of test lanes consisting of variov: iive mines,

=

inert mines, refilled holea, and miecellanecus distracior targets. Data

(Ao

reflecting percentage correct detections, percentage passss, number of

false responses, and other behavioral parameters (s.g., excitability. disa

tractability, maintenance and consistency of performance, etc.) were

s

collected on 5 test runs per animal (a total of 75 runs, 25 per deprivation

oo

condition).

.Table 1 displays percentage correct, percentage pzss, and
number of false responscs for each dog (collapsed o§er 5 teat runs) as
well as mean values for each of the three experimental groups. Inspection
of mean percentages of correct detections reveals a trend in thp expeoctad

direction of higher detection rates ae a fuuction of increasing level of

eveer B s B s B mpons

ORIV A
"

deprivation (88. 5%, 88.2%, and 87.2% for Groups 1, 2, and 3, respectively).
However, an analysis of variance of thess datz indicated that these differ- A

ences are not significantly different (F = 0,45, df = 2/12, p5.10). On the

¥y
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i TABLE 1
E Data Summary: Motivation (Food Deprivation) Experiment
Group No. Mines | No. Correct | % Corract | % Pass | No. False Responsss
~3 1 {85%)
Apache 21 19 90.5 9.5 5
jg' Eve z4 21 87.5 12.5 14 :
- Tiger 16 15 93.7 6.3 14 1 »
Quickie 21 18 85.7 14.3 7 b
Val 22 19 86,4 13.6 5 3
E Group Means 20.8 18.4 88,5 1.5 9 i
: I (90%) | ¥
{ Angus 17 14 83.3 11.7 2
Bretta 20 18 90,0 10.0 5
- Casey 15 14 23.3 6.7 3
[i Warp 18 17 94.4 5.6 4 4
‘ Winchester 23 19 82,6 17. 4 14
Group Means 18.6 16.4 88,2 1.8 6.8 2
g III (ad lib.) i
=3 Duncan 20 18 90 10 0
¢ Dusky 17 15 83,2 11,8 3 £
Ernie 15 12 80 - 120 2
Rex 20 16 80 20 2 e
7 Whop 22 21 95.4 4.6 2
2 Group Means 18. 8 16. 4 87.2 12,8 2
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other hand, marked differsuces in mean number of false responses may
be observed among the three experimental conditions with an average of
2 falss alerts in the ad lib. group, a mean of 6. 8 false responses in the
90% deprivation group, and an average of 9 false responses in the 85%

deprivation condition. Group mean number of false responses and per-

centage correct are suinmarized in Table 2.

TABLE 2

Pexcentage Correct and Mean No. False Responsss

Group 2 (90%) Group 3 (ad. lib,)

Group 1 (85%)

Percentage ’
Correct 88.5 88.2 87.2
False .

Responses 9,0 6.8 2.0

Ao analysis of variance of number of false responses revealed that

the difforences observed between groups are statistically reliable (F = 4,21,

af = 2/12, p¢.05). Subsequent pair-wise comparisons indicated that
Group 1 differed significantly from Group 3 (t = 3.26, df = 8, p<.05),
that Group 2 differed marginally fram Group 3 (t = 2.18, df = 8, p<.10),
but that Group 1 did not differ significantly from Group 2 (t=0.74, &=8,

p>.10).
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Subjective cbservations regarding the behavior of the animals

during test runs were consistent with the quantitative data reported

P —
® o e

above., For example, Group 1 animals, which scored the highest rate

P ——
. —

of false relpo‘nding. also displayed considerable evidence of excessive

activity and excitability which in some cases made the dogs difficult to

control effectively during cearch trials. The observation of increased

0 o—

i

general activity level as a function of focd deprivation is consistent

P
.. .

with numerous similar laboratory findings reported in the literature of

experimental psychology (e. g. . 24, 25, 26, 27). In contrast, animals

U

maintained on full rations, although yielding respectable detection scores
, < which did not differ overall from the other deprivation groups, showed

symptoms of poor general motivation and lack of incentive. Considorable

- . coaxing and encouragement were frequently required to sustain effective

f z - search behavior in non-deprivéd animals.

- Based on the range of deprivation conditions investigated in the
present study, maintenance ofﬁn intormediate working weight (i.e., 90%
of ad lib, body weight) would appear to represent the most effective
strategy for mine boobyArap detector dogs trained to work for food rein-

forcements inasmuch as full rations (non-deprived) result in difficulties

- ———
[ .

with respect to maintenance of sustained performance, while more severe

' : , : conditions of deprivation are associated with unacceptably high rates of

!
o
“

false responding.
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3) Terw vorary Declines in Performance,. It should be apparent

to the reader that enrh successive phase of training involves presentation

of a more complex Irtection task as the animal is advanced from mere

recoganition of raw explnsive samples to detection of concealcd and camou-

flaged mines in realistic scenarios. Accordingly, initial confusion and
temporary declines in psrformance are normal during the first several

sessions following introduction of each new phase. The training person-

e e b ot e —

nel should be aware of this phonomenon and not become discouraged unless

[ no improvement is seen aftsr a number of sessions. In the latter case
L the dog should be returned to the previous phase of training for additional

practice,

4) Distance of Traverse. Unless the conditions of climate are

extreme, a woll-trained'hud mine/booby trap detector dog can be expected
, to effectively cover a distance of about 2 km per day searching a 3-4 m

} 5 wide trzil. Thereaftsr, a gradual decline in proficiency may occur as a
. result of fatigue. A low density of positive targets may also lead to a loss
in efficisncy of varying degree probably due to a lack of sufficient numbers
' b of reinforcements and a”é;hnequent decline in incentive. Similar phenom-
: ena are somctimas observed in narcotic and contraband detector canines.
Ths usual remedial action in such cases involves occasional presentation
0 of a surrogate positive target which the animal is sllowed to "'detect." The

- i associatad reinforcement appears to bolster the animal's flagging motivation

i
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thereby restoring performance to normal levels.

Previous research has shown that unfuzed live M14 land
mines may be used as surrogate targ?tt to sustain motivation over long
periods of deployment. However, this practice is unacceptable during
in-service utilization since it would require the handier to carry about
a potentially hazardous ordnance device. Accordiagly, an attempt was
rnade to devise and evaluate a more piactical surrogate target (5). The
most useful device developed to date consists of a 0.8 cm x 2.25 cin
plastic capsule filled with Comp. B dust and Flaster of Paris mixed in
a 1:1 ratio. Such ampules are‘ readily de.tected by well-trained dogs,
pose a minimal hazard, and are easily transportedA in quantity by the
handler. |

Seven special trails were constructed to test the effective-
ness of the above-described surrogate targets in sustaining detection per-
formance in situations characterized by long time intervals and extended
traverses between positive targets. The mean length of these trails was
2.5 km with an average of 3 live mines per lane. All turgets were widely
spaced with an intertarget interval exceeding 1.6 km in some instances.
As expecud.iba.eline data (no surrogate targots) revealed evidence of
slight declines in motivation and detection proficiency on the latter portions
of the longer trails. This trend appeared to be aggravated by hot weather.

Subsequent tests with surrogate targets presanted by the

handler when, in his judgment, incentive a.d search proficisncy began to
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’ (" decline, produced equivocal rasults. In some cazes the dssired

; U "remotivating' effect was clearlf obse'rved; in others it was not. The

5 U msajor problem in the latter ine tances appeared to stem from the faét _

, . that these dogs consistently refused to respond to the surrogate devices,

} L } At least two explanations of this unexpected behavior are possibie: (1}

E f the surrogate ﬁrgeta are not easily detected, or (2) # subtle discrimin-

‘ ‘J ation between live mines and surrogate targets was formed during the

E 5- course of the ex'periment. The latter alternative appears most reasonable

o g g since quantities of pure Comp. B considerably smaller than those employed
. in the surrogates are reliably detected. In any event, the validity of the
t LE surrogats target concept remains sound inasmuch as experience has shown

‘ ' ‘r&‘ that Mi4 .minea fulfill this function with considerable reliability. Thus it

; ‘ j? ‘ would appear that further research directed toward development of a more

; f o practical surrogate target is indicated.

‘ f ‘ 5) Age of Targsts., An important practical cénsideration iu the
;; oversll canine mine detector concept relates to the potential effects of
' ; target age (i.e., elapsed time since implantation) on probability of detection.
{ .' Unfortunately, no dats are available regarding detecticn of mines implanfed
‘ ; for periods of 9 or more months prior to search. Howeusr, a series of
CL

formal evaluations conducted 2t Ft. McCoy, WI, and Yuma Proving Ground,

i
L AZ, found no substantial differences in detection accuracy for mines im-
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: :’ . plantod for periods of 48 hours, 5 months, and 8 months, ¥
§ n - |
: L Implantation times of less thar 24 hours appear to constitute
; U an vnusual and interesting case. Specifically, an experiment wae under-
‘ ‘ : taken to determine the detsction proficiency of well-trained dogs against
= mines which had been implanted for periods of 2, 24, and 48 hours under
L ‘ otherwise identical coﬁditions (5). Although the number of data points are
J i : limnited, the findings revealed a direct, negatively-accelerated fnction relating
u

. time since implantation and detection performance: 55.55%, 92.31%, and

A s

100. 00% detection for the 2-, 24-, and 48- hour intervals, respectively.

P It is significant to note that the dstection rate of only 55, 55% against 2-hour

[U———

[N

targats is substantially lower than the normal average detection proficiency

o
PO,
r—
| ——

of the group of dogas participating in this study. While the exact reason for

this unusually low detection score remains unclear, one plausible explan-

=

ation of this outcome rsstz on the assumption thi.: at least 24 hours ie

o
|

required for explosive cdora to penetrate the fres'ly laid scoil overburden,

Such an interpretation is consistant with tho low vapor pressures of most

-

: explousives, and it is unfortunate that there is no reliable method of inde-

g

pendently quantitating the time course of diffusion of expfoaivea molecules

*Recent data collectsd at Yuma Proving Ground {June 1976) revealed
that the overall detection rate against yines irnplanted for approx-
imately 8 months tended to be somewhat higher (about 10%) than that
observed in an identical test conducted 7-10 days following initial
installation of the same experimental minefield. It is possibile thst

) the observed difference can be explained by kigher saturation of the

overlying soil with explesives odors resulting from the longer pericd

ol implantation,
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through soil overlying buried land mines. Finally, the relatively poor
detection of frashly laid mines provides strong evidence that the detectbr
dogs were not responding to human scent or recently disturbaed earth.

6) Decisions to Terminate. It is an inevitable consequencs of

natural biclogical variability that not all canine candidatea will auccessfullyv
complete a program of land mine/booby trap dgtf,gi ‘on training — some
will fall victim to an irherent lack . ;._.;;.y.‘ cihers to unacceptabie
vagaries of temperaﬁment. It is equally inavitable that the ultimats de-
cision to terminate a dog depends largely on the eubjecti#e jud;rment of

the trainer — aince each dog is an individual characterizéd by ~ uanique
combination of virtues and faults, no hard and faat rules for te: 'v;maﬁca
can bs decrced, Nevertheless, a number of guidelines would appezr rel-
evant to the handler's deliberations. Cbviously, a dog which cannot mas-
ter the basic odor discrimination problem, fails to acquire an acceptable
zlerting response, or fails to achieve criterion at any stage of training
should not e continued. Furthermore, any dog whose day-to-day per-
formance reveals extreme variability or is characterized by a lack of
consistent motivation will probably prove unreliable under operational
conditions. Finally, aggression, hostility, or other symptoms of emotional
instability are obvicus cause for dismissal. |

Despite careful preselection, experience has shown that

fewer than 50% of the dogs errolled in the preeent training regimen wiil
master the complets szquence and gd on to pass the final proficiency exam-

ination,
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Special Problems

1) Poor Performance. Broadly speaking, poor performance at any

stage of training can be tracad to learning or performance factors. Undar
normael circﬁmstancee, learning deficienrier can be correctel by addi-
tional training trials on the spe~‘fic task or phase where difficulty is first
encountered, Performr. . .¢ factors include more general consziderations
such ag - Stfwr sza, fatigue, borédom, sample contamination, excessively
harsh p. .ishmernt, and a variety of other nonassociative factors which may
be difficult to specify,

Successful remadiation of poor performance depends upon accurate
identification of the source of difficulty. Althougn each dog repressnts a
unigue case, the fcllowing proceduras and suggestions have gereral rele-
vance with respect to identification an?d correctior of training problems:

A) Corntinue trainipg at the most complex stags achieved for
several further sessions. If a simple learning deficiency is at cause,
additicnal triuls should result in improvement. If not, one or more per-
formance factors should be suspected (e.g., poor motivation, sample
contamination, eté.).

B) The sudden emsrgence of poor performance in a dog which
has previously demonstratsd normal progress suggests a problem rslatod

to performance variablea, The following corrective measuras should be

explored in turn:
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i) check for‘ aample contaminﬁiou,

if) increase motivational level via systematic decreases
in total daily rations (see guidelines previously
enumerated), .

iif) increase magnitude of reinforcement per trial
(additional praise and larger foad rewards),

iv) temporarily suzpend training for a rest psriod of
2 - 3 days' duration.

C) Successively drop back through successive phases of tra.ining

until normal performance is observed. Reiritiate training at this stage.

D) “ Reassign the dog to different handler and trzining assistant.
This t#ay be thq; ouly effective cure in cases where the dog has coms to
distrust or fear a handler who has adminisiered reinforcemaeants inconsistently
orvhas indulged in exceuival& harsh reprimands,

2) Odor Contamination. One of the most troubliesome problems

encountered during olfactory detection training is odor contamination.
Since one is dealing with an organism which can detect cdors far below
humnan threshold, it is frequently impossible to determine objectively

if, for example, a particular "false response' was in fact false. That

is, a trace of the target odor may have actually been present. If in such a

case the handler reprimands his dog for alerting on some objact or arsa

‘whare the training odor is actually present — via accidental transfor or

inadvertent contamination ~ ‘hen in reality he is punishing the animal for

responding correctly to trace quantities of ths target substance. Should
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_ this kind of inconsistent treatment occur freguentiy, confusion will ensue

and the dog's performarce will almost certainly deteriorate.
Unfortunately there is no simple solution to the ever present pro-
blem of odor contamination. However, thq risk can be minimized by

constant vigilance on the part of the handler and his assistants who must

- take evory imaginable precaution against contamination. Frequsnt hand

waching will substantially reduce one common sourcs of accidental odor
tranefer, and the importance of thorough scrubbing immediately following
handling of training stimvuli caanct be overempﬁasized. Thorough

washing and high temperature drying of sample containers is also critical.
It has already been emphasized that negative training aids must be prepared
befero positives at all stages of training; furthermore, poiitive and nega-
tive samples muet never be permitted to come into physical contact.

3) Hand'sr Raquests for Targst Verification. Many kandlers fall into

the habit of repeitedly telling the dog to "Show me' or requesting ‘‘Where
is it?" immadiately following aa initial response in an attempt to verify
correct detections and/or elicit a more precisc indication of target locus,
Most dogs quickly lsarn the meaning of these phrzses, and the practice is
accopiable if not overdons, Howevser, requiring that the animal repeatedly
verify detectiqnu prior to reinforcement may result in confusion regarding
task demands and at the same timse introduces an undesirable delay of

reward. The proper procedurs involves immadiate reinforcement of the
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first response (assurming it is coirect); only thereafter is a request for
verification appropriats, fouowe&, of course, by additional reinforce-
ment, ?inally.som.e dogs tecome excitad cr agitated by frequent requests
for verification: the practice is counterindicated in such instances.

4) Hyperactivity. Excessive exriteraent and hyperactivity is some-

times seen ir highly motivated dogs upon successful detection of positive
training samples. Such behaviors are extremely undesirable due to the
possibility of inadvertant detonation pf certain types of booby traps and
land mines - especially AP devices requiring low detonator lnad pres-
sures. Thus a properly-trained dog is one which sits immediately upon
detection of a live mine and remzina essentially motionless until led in
a controlled fashion to a region 2f safsty by the handler.
Remediation of hypbracﬁvity may prove exceedingly difficult if

allowed to develop into a full-blown syadrome. Therefore, prompt cor-

rective action should be undertaken as soon as symptoms of this type of

behavior arg noticed. Procedurally, this objective can normally be

accomplished by commanding the dog to "SIT'" aud "STAY" immadiately
following the initial sit rocpons\e. The handler thereupon advances to the
dcg's side; leads it 2-3 m away:&om the detection site at a slow, con-
troiled pace; and then delivers tho customary reinforcement. The slight

delay of reward occasicned by tﬂia practice is of little practical consequence

under the circumstances. Punin%sment of hyperactive bahavior following
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detecticn vesponsas is ill-advieed siuce the eifacts of the reprimand may
generalize to the sif responae iteelf,

5) Excessive Utilizagon of Teaining Trails. Oweruse of the same

training trail by the same or multipis doge can lead tc the develcpgment
of two phenomsna, both of which mzay act to confound the prircary objsc-
tive of training: terscking and lane merorization.

Mauny dogs learn naturally to fellow ;heir own trail or that left by
other dogs when the same training lans is uged for rapeatad practice
exsrcisas within a short perind of time, and there is some evidence to
suggast that aniinals may leave a distinctive acent at the locus of wasitive
targets. The development of reliance on such extraneous cuas ig claarly
undesirable since it tende to impair the dog's true detection capabilities
on new trails or in virgin territory such as will be encountered during
gervice doployment, Tracking can often be diagnosed by running the
animal on the same &aﬂ several times in succession, If the same mines
are detected consistentiy while others are not, self-trailing behavior
should be suspected. likewise, tracking of other dogs can usually be
detected by allowing the dog to nearrv:»h a gi&en tralli shortly after it has
been used with another dog. If the for;txer animal displaya the same pat-
teru of correct, pass, a.d fales responeas as the latter, the poseibility
of tracking is indicated,

Unafortunately, there is no eirnple solution to the tracking problem,

_5~




Optimally, each new training lane should be uaed only once, a procedure
i ) which, while most nearly approximating the conditiéna of actual service
deployment, becomes quite impractical iw. a large sé:ale traicing sndeaver,
o ‘ By way of compfomise, repeated utilization of the same trail by a given

dog must bs couscientiously avoided, and, in ary case, a ‘‘cooling-cfi'f

period of at least 48 bours{preferebly longer) should be scheduled batween

-

euccessive runs by the same or difisrant dogs. Furthermore, operation

of a suitable training site requires that used trails be disassembled and

r-oe-
[ O

new lanass constructed as frequeuntly as is feasible to minimize excessive

,,M..
 Yp—

utilization.
; Memorization of targot ideatities and loci can occur 28 a conse-
quence of multiple runs over the samse trail by a give» dog, and the relative
contribution of suchk memory cues to the overall detsction prou+ss has been
investigatsd experimentally (5). KEleven adjacent pairs of speci:’ traicing
i lanes were constructed for thie purpose. The "z" member of each pair
countained varicus experimantal turgats at precisely specified coscrdinate

lecations, while the 'b'" member (dummy test lane) was comprised of

L

refilled holes only located a: identical coordinate positicne, The experi-

e

SRR

mental site was a fiat, homogeneous, grassy fisld selectad to minimize
irrelavant visual cuas,
a Duriag Phase I (memorization training), a senbset of dogs was ran-

domly assigned to each pair of test trails and 10 successive runs were
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mads cn the firat member, As was expected, high lavels of detection
performance were obaserved con the last several memorization trials for
each dog. These data ars summarized in Tabie 3 which shows 7 zan
percentage correct detections averaged over the 10 memorization * uns
for each dog. Observation of the dogs' psrformance by handler/trainer
perdornel revealed several interestir, patterns in search hehavior., For
example, some animals displayed evidenée of tracking their own trzils
following the first few memorization runs, In this regard, it is signifi-
cant to note that detecﬁon of positive targets approached 100% after a
few repetitions, thus suggesting that both mine odoar and other cues were
being exploited by the animals; in contrast, repetition of falee responses
at specific loci were observed far lsss frequeatly. In additicn, dogs
working off leash were oc;asionally obuer;red to traverse one or ths other
trail edge, moviag into the lane to respond only at Y-cocrdiuate paiuts
corresponding to positive targets. If a strong breezs was blowing zcross
the lans from either right or left, dogs working off leash tended to traverse
the leeward edge enterirg the actual lane por se at the loci of positive
plarts.

Upon complution of Phase I memorization t-ials, sach dog war
run on three successive days on the second (''b') member of each pair,
which, as indicated previously, contiined only refilled blank holeu located

at the same coordinate positions as the targets in the corresponding "a"
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L " TABLE 3
{ 5 Meau Percentage Correct Detections
L. Averaged Over 10 Memorization Runs
] i
: .
{ B Number Number Percentage
L i Dog Pousitive Targets | Corract Detections | Correct Detections
b
% ‘ Angus 40 32 80.0
i | Apache 40 35 87.5
3 : i Bretta 60 58 96.7
, A Casey 50 49 98,0
; ' : _ Duncan 60 52 86.7
| . Dusky’ 40 38 95.0
§ i Ernie 60 58 96.7
: :
' . Eve 50 45 90.0
i i }
{ R
: Quickie 50 44 88.0
EI § o .
[ } Rex 60 56 93.3
{ Tiger " 40 40 100.0
(L Val 40 35 87.5
§ Warp 60 49 | T T sné
. N Whop 60 56 93.3
i
l‘ Winchester 60 45 75.0
- TOTAL 770 692 89.9
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lane (Phase II). Every attempt was made to work the dogs on dummy test
lanes in a manner identical to that utilized on live lanes in order to pre-
clude potential bias due to subtle handler cueing, etc. For example, if an
animal hesitated at a blank hole he was neither encouraged nor discouraged
from responding. Actual responses were not rewarded; nor was the ani-
mal reprimanded in such cases. The Phase II ciata are presented in Table
4 where it may be seen that 10 of the 15 dogs tested made no responses
whatsoever during b-lane test runs, The remaining 5 dogs alerted a total
of only 15 times at b-lane coordinate i)ositions corresponding to positive
targ;t loci in the respective "a' lanes, The low rates of responding to
blank holes demonstrates that the animals' earlier training to reject dia-
turbed earth was highly effective, but fails to confirm the predictions of
the memorization hypotkesis.

Upon completion of Phase I data collection, the positive targets
in the "a" series lanes were removed, The soil surrounding positive
targets was excavated during the removal process and repl#ced with uncon-
taminated earth in order to minimize potential confounding due to residual
mine-related odor elements. Following a three-week '‘cooling off" period,
additional runs on the ""a' series lanes were undertaken as a further test
of the memorization process (Phase III). Each dog was permitted to
search only the lane to which he had been assigned during Phase I

{memorization).
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TABLE 4

Responses to b-Lane Holes Corresponding to
a-Lane Positive Target Loci

e

I

S s -

Dog "TNumb:r 'of ' Number of Percentage
argst" Sites's Responses Responses
Angus 12 0 0.0
Apache 12 0 0.0
Bretta 18 0 0.0
Casey 15 0 0.0
Duncan 18 2 11.1
Dusky 12 0 0.0
Ernie 18 6 33,3
Eve 15 2 13.3
Quickie 15 1 6.7
Rex 18 0 0.0
Tiger 12 0 0.0
Val 12 0 0.0
Warp 18 0 0.0
Whop 18 ‘ 0 0.0
Winchester 18 4 22,2
TOTAL 231 15 6.5

) P
© s e o o

* A "target' site refers to a blank refilled hole located at a coordinate
location corresponding to a live target in the respective ''a' lane,
Members of the '"b'' series lanes contzined no live mines.
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The resultas of Phase III were mixed with response rates ranging
from 0% to 100%. (Technically, it would be misleading to label these
responses as ''false responses' since it is possible that a small amount
of odor contamination remained despite the excavation and ""cooling off"
procedure), A few doga totallyi ignored the now-blank target sites, others
paused and investigated prior target ldci but did not respond, still others
appeared unsure and made hesitating responses, and one dog persist.ed
in responding at all locations, Furthermore, some animals responded
frequently on the first Phase IiI trial followed by a decreasing rate of
alerts on subsequent runs; curiously, the opposite pattern was observed
in a few dogs despite the fact that Phase III respoﬁses were never rein-
forced. The data are summarized in T;ble 5.

In summary, the results cf the memorization subexperiment'
remain inconclusive. The Phase II (b-lane) data suggest that memori-
zation of sheer physical position does not occur; however, it is highly
likely that the dogs were able to differ.;ntiate readily betwren a~ and b-
series lanes on the basis of other cues despite their visual similarity.

In contrast, the results of Phase III clearly demonstrate that highly-

trained dogs may respond reliably to blank loci which previously contained
positive targets, Whether this phenomenon occurs as a result of memori-
zation or is due to residual odor contamination remains uncertain pending

additional research,
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TABLE 5

Responses to Previously-Valid Target Loci Three Weeks

F ollowing Removal of Positive Targets

184

Dog Nember of Number of Percentage
. Target Loci* Responses Responses

Angus 12 11 91.7
Apache 12 9 75 '
Bretta 18 15 83.3
Casey 15 12 80.G
Duncan 18 15 83.3
Dusky 18 0 0.0
Ernie 18 17 94.4
Eve 15 0 0.0
Quickie 15 9 60.0
Rex 18 5 27,1
Tiger 12 11 9.7
Val 12 6 50,0
Warp 18 13 72.2
Whop 18 18 100, 0
Winchester 15 11 73.3
TOTAL 234 152 65,0

* Actual target removed 3 weeks prior to test runs.
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It should be reemphasized that the use of memory cues to assist
detectioﬁ during training of mine/booby trap detector canines represents
an undesirable phenomenon since it acts to confound the overall training
objectives, Tha.t is, development of reliance on memory cues during .
training may act to reduce subsequent detection proficiency on fresh lanes
or during actual deployment when no rnemory cues will be available,
Therefore it is recorumended that further research be undertaken in an
attempt to clarify the memory hypothesis. As a first step in this direction,
a series of experiments involving progressiv§ incrernents in the length of
the ''cooling off'' period should be initiated. In this way it may be possible
to identif& and perhapa eliminate potential confounding due to cues arisin.g '
from residual odor contamination.

6) Noncontingent Reinforcement, As discussed in Chapter II, the

acquisition of simple and complex learned behaviors is based on tﬂe prin-
ciple of repeated positive reinforcement of the desired response. Fastest
learning and highest reliability of asymptotic performance demands a
consistent pattern of (a) reinforcement of correct behaviors and @) non-
rcinforcement of erroneous responses. For this reason the handtler must
meticulously refrain fror;x noncontingent administration of rveinforcemient
at any time during training., The handler may believe 'th.a.t occasi{)nal‘ "free'"
" \

rewards will act to maintain rapport and attention, but any advantage -

thereby gained will almost certainly be cffset to a disproportionate degree
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by undesirable behavioral side-effects. In particular, capricious
reinforcement may lead to confusion regarding specific task demands

and to acquisition of irrelevant, potentially competing behaviors. A

"working dog must never learn that it can elicit approval and reinf{)rce-

ment or evade execution of a given training exercise by erngaging in

extraneous acts of supplication and reilated diversionary behaviors,

) Interludes in Training. Although brief and infrequent interruptions

of training are of little practical consequence, sustained interludes invari-
ably lead to a progressive deterioration in profiéiency. Response extinc-
tion in the strict technical sense is unlikely, but prolonged lack of practice
is known to be associated with memory remission and a consequent decline
in performance. Thus, lengthy interruptions of ‘the training sequence
should be avoided at all costs. ‘

Disruvption of normal progress will be mést severe if an interlude
occurs as the dog is making the transition to « more advanced phase of
training. In such cases it may be necessary to drop back one or more
phases and re‘nitiate training with an earl’er, previously mastered sub-
task,

8) Fatigue., Fatigue may at times interfere with normal training
progress -~ especially under conditions of extreme heat or cold. The ani-
mal may continue to search under these circumstances, but its detection

efficiency will be sjgnificantly impaired. The most practical remedy for
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fatigue is to avoid its initial development by not forcing the dog to work

for extended periods without rest. Periodic access to water is also

imperative,
9) Dllness. A dog should not be worked if it appears ill. There may

be times, however, when the animal is in fact ill and yet does not display
frank symptoms. Poor search beh#vior. low motivation, and lack of nor-
mal enthusiasm are frequently observed in such cases. If illness is
suspected, the animal should be referred for veterinary examination,

10) Loss of Ordnance Devices. Daily utilization of live land mines as

training aids in the detection training sequence requires strict adherence
to a rigidly-formalized set of rules and regulations designed to safeguard
against their theft or inadvertent loss, The problem of theft is a matter
for duly authorized security personnel. However, prevention of accidental
loss or mislocation of field-deployed training devices remains in large
measure the responsibility of the regular training staff, An updated in-
ventory showing the status and location of every live device must be
maintained at all times, and precision coordinate mapping of all tfail-
deployed mines is required for both training and recovery purposes.
These maps should be double checked for accuracy by independent observers
at the time of preparation,

Antipersonnel mines such as the M14 pose a special problam due

to their small size and are painfully difficult to recover if accidently
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-~ mislocated during installation. To complicate matters, experience has
NJ( shown that wild animals are attracted to these davices (possibly because
E of the distinctly sweet odor of tetryl), occasionally dislodging, gnawing,
) or even carrying them off. The latter possibility can be largely elimi-
nated by tying the attached cord (normally supplied with M14 mines) to
b a metal pin driven into the earth directly beneath the mine. This arrange-
" ment also minimizes the danger of displacement by runoff during periods
e of heavy rainfall.
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CHAPTER VI

P EMPLOYMENT*

Handler/Dog Team Concept. For practically all tasks to which highly

trained canines may be assigned, the significance of the handler/dog team
concept cannot be overemphasized. This consideration is of particular im-

portance in detection applications where neither dog nor man can function

-

RN

effectively alone. Dog and handler must work together in a smooth and

efficient manner, an objective which cannot be achieved without mutual con-

| S

FRnu——

fidence, understanding, and continuous coordinated practice., While the dog's

L

olfactory system provides the basic mechanism of detection, the handler must

[
L‘ know his dog and be able to read the subtle reactions and idiosyncratic behav-

et + s bk ot 1t e

i ; iors peculiar to the particular animal. It cannot be assumed that a given dog
will function effectively with any handler (or vice versa) immediately after

U being assigned to work as a team, Even in the case of a well-trained animal

bt ot Lt man

U and experienced handler, a period of practice and acclimitization is necessary

to permit the melding of a smooth and efficient working partnership. Some

handler/Cog pairings may never achieve compatibility, Furthermore, the

handler should not rely solely on the ears,‘ tyes, and nose of the dog, but

| S——

must use his own wits and senses to assist in the overall detection process.

[ g

Functioning and Emplacement of Land Mines., Since the canine land mine/

;
%

F booby trap detector concept is based on a cooperative man/dog team

"

*The reader should refar to Volume III of this ser’es, "User's Guide: Land
Mine and Booby Trap Detector Dogs, ' for a more detailed treatment of the
techniques of employment of land mine/booby trap detector dogs. ¥
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relationship in which the handler may contribute substantially to overall
detection proficiency, it is necessary that he be well acquainted with the
rationale, strategy, and techniques of land mine warfare. Accordirgly,
it is strongly recommended that all handler personnel be exposed to a
formalized course of instruction dealing with the function and emplace-
ment of mines and booby trapped devices. Of particular significance is a
thorough knowledge of typical emplacement strategies and patterns of |
deployment.' Preferably, the required course of instruction will empha-
size any special devices and emplacen"xent procedures employed by the
enemy forces against whom the handler/dog team will he called to serve.
An extensive treatment of the strategy of land mine warfare is
beyond the scope of the present manual, gnd the reader should refer to
relevant U, S. Army field manuals for detailed discussions of these
matters (e.g., 28). However, the following guidelines typify locations

commonly selected for land mine and booby trap deployment:

1) In and adjacent to established trails and natural pathways.

2) In potholes, road patches, or soft spots in surfaced
roadways.

3) Under the edges of road surfacing at its junction with the
the road shoulder.

4) On road shoulders in locations where easily laid and
camouflaged.

5) At locations which block logical bypass routes around
blown bridges, cratered roadways, or similarlv obstructed
avenues,
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6) Around the edges of craters and ends of damaged bridges
or culverts (antipersonnel mines are sometimes placed
in craters or natural depressions which might offer cover
from artillery fire or air attack).

7N Along barbed-wire entanglements, wire fences, and other
obstacles such as abandoned vehicles, or along felled
tree trunks and limbs lying across roads and trails.

8) Near unusual objects which may indicate an enemy mine -
field marker,

9) In vehicle t..rn-outs, parking lots, and in front of entrances
to buildings, narrow defiles, and airficld runways.

10) In the vicinity of attractive artifacts such as pistols, field
glasses, liquor bottles, etc.

11) In likely bivouac or asaembly areas and in or near buildings
Juitable for use as headquarters or observation posts,

12) In likely helicoptor landing zones, especially those arcas
to be used for combat assaults and new major anemy

assembly areas.

Radius of Detection, As-was indicated previously, even exceptionally

weu-tréined dogs rarely pinpoint the precise location of concealed land
mines — in part because of their deliberate training to avoid disturbing
or sitting directly on top of these devices. F"urtharmore, prevailing
winds or capricious eddy currents may create substantial drift of odor
elements thei'eby producing displaced al:rting responses. In genoral,
surface-deployed devices will be located with greater precision than
buried mines,

In view of the variable error described above, it is necessary to

invoke a atatisticaily«»based ""zone of probable hazard' approach to the
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lated tactical conditions (5) has revealed that approximately 90% of all

L
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L

detection responses occur.ed within a radius of 3 m of the actual mine

; 3. location; roughly 80% of the observed responses fell within 2 m of the valid
; . target locus, Thus, the "region of maximal hazard'" may be defined as a
l' circular area 3 metera‘ in radius whose center lies at the indicated
] 1" detection site. However, the l;andlér must be cautioned that a residual
. probability, small but nevertheless real, remains that a detected mine
! may lie outside the region of maximal haz‘ard (strong winds or nnusual
L terrain features are often involved in such remote detections). These
X relationships ax‘é illustrated in Figure 27. Finally, the handler must
1‘3 not lose sight of the fact that booby trap trip wires will sometimes be
3 detected at ranges exceeding 5 m.
‘e 4) Acclimatization. If a dog must be transported a considerabls dis-
L tance from his base duty station for deployment in some remote area,
55 - it will be desirable to allow 24 to 48 hours for the animal to recover from
- the rigors of travel in order to insure maximal working efficiency. This
- period also pe.rmits the dog to acclimatize to prevailing loc.:al climate

conditions. Dogs with extensive travel experience generally require less

a Ty o

time to recover from travel stress and to adapt to local conditions than do

novice animals.

3 .
3
- interpretation of canine detection responses. The analysis of an extensive -
l ';" sample of experimental canine mine detection data collected under simu-
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Overall detection proficiency in novel regions will also be
improved if the dog is permitted to engage in severzl practice sessions
on local terrain prior {o actual service deployment. Live (defuzed)
mines or appropriate surrogate targete may be used for practice exer-
cises. |

It is recognized that iogistic constraints may not always allow
time for recovery, adaptation, and practice purposes. Circumstances
permitting, however, these procedures are strongly recommendéd.

5) Trail Clearing Operations. The basic procedure for trail clearing

involves a sweepi.g S-pattern in which the dog casts back and forth in

tight loops as he proceeds ahead of the handler. The dog should be worked

into the wind whenever possible. The handler must set the pace of search

maintaining control so that the dog thoroughly covers the pathway or area

of interest and does rot range ahead .00 quickly. For obvious reasons,

the handler must remain behind the dog at all times never advancing

ahead into unscreened territory for any reason, Similarly, the handler

must fakeﬂ care not to step on spots which have not been carefully searched.
Although some dogs work effectively off-leash, data available to

date suggest that better control can be maintained in the on~leash mode

which permité more thorough screening, helps delimit the region of

search to areas or pathways of interest, and prevents the dog from ranging

ahead too quickly. (Various off-leash command and directional control
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systems, e.g., silent vibrotactile signals delivered by radiotelemetry,
are currently under study, but require considerable further research

and development. The ability to covertly communicate with the detector
animal and to completely control its search pattern from a remote, con-
cealed area has obvious advantages in termé of handler safety}. If
feasible, howevei-, the dog should be worked' with a relativelylong leash
such that a reasonable distance is maintained between animal and handler.
Note that if a leash 4 m in length is employed and the dog continuously
ranges ahead at this distance, the handler will tend to be positioned out-
side the region of maximal hazard (see Tigure 28). Maintenance of this
relationship will significantly reduce the probability of the handler's in-
adyertently detonating a mine or booby trap with the exception of instances
in which (a) a live device is passed by the dog, or (b) the animal has been
allowed to develop a habit of backtracking.‘ {The latter practice should
have been discouraged in training).

All responses during service deployment must be marked by the
handler with a highly visible flag or similar indicator as described pre-
viously. These markers serve to warn ofher trocps of the possible
presence of a land mine or explosive booby trap (i.e., delineate a region
of maximal hazard) and also indicate the approximate locus for subsequent
removal or neutralization operations.

Absolute discipline must be enforced at all times during search

operations, and the dog must be prevented from jumping over obstacles
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such as fallen logs, bushes, large rocks, etc. lest he alight on 2 mine
or booby trap concealed on the opposite aide,

The handler must constantly observe the dog for subtle behavi-
oral changes or partial alerts., If the animal hesitates or appears
uncertain, the area should be marked with warning flags and careful:ly

circumvented. Continued searching of suspicious areas represents an

extremely hazardous practice and should be avoided whenever possible.

6) Roadway Searches. The proceaures for searching both unim-

proved and surfaced roadways are essentially the same as those employed
for trail clearing operations., Narrow roads (i.e., 4 m or less) can’
generally be covered in one pass; wider roads require two or more
parallel sweeps. For example, the right lane may be searched first
followed by a clearing of the left lane (or vice versa), Both passes must
be made in the same direction — into the wind whenever possible. Ac-
cordingly'v, upon completion of the search of onn lane, the handler and
dog should return to the starting point (taking care to remain in the por-
tion of the road just cleared) and commence a parallel screening of the
other lane. The downwind lane must always be searched first in the
case of crosswinds,

If it is necessary to clear long stretches of relatively wide road-
ways, the overall search operation may be broken into pairwise incre-

ments. That is, search the left lane (or right lane depending on prevailing
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wind conditions) for a distance of 100 m, then return to the starting

point and screen the right lane for the same distance. This sequence

is then repeated (starting at the end of the 100 m interval just cleared)
until the total distance ia covered. Note that two dogbﬁxandler teams
working parallel lanes will reduce total clearing tifne by one-half,
However, multiple teams should be staggered by approxhnétely 50 meters
to minimize interference as well as for protection should one team inad-
vertently detonate a mine,

In most instances hard-surfaced roadways can be cleared more
rapidly than their unimproved counterparts since, in the former case, a
knowledgeable handler can visually identify probable mine location sites
(e.g., along the boundary of the road surface and shoulder; in potholes,
craters, or similar breaks in the surfacing material; etc.). Such clues
may not b~ readily apparent on unpaved roads, Shoulder areas must also
be carefully screened.

7) Raijlroad Clearing. Railroads are cieared in a manner similar to

that utilized for wide roadways (i.e., multiple parallel passes in the
same direction), The downwind shoulder should be scarched first, fol-

lowed by the area bounded by the rails and crossties, and completed with

a third pass over the upwind shoulder.

The most common locations for installing mines in railroad beds

e e e e

are in the vicinity of culverts, bridges, sharp turns, tunnels, and steep
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grades (28), These areas should be searched with particular care.

Note that properly-trained dogs are uniquely suited to railroad

mine clearing operations since they do not false alert on the rails or

other extraneous metal fixtufea as is the case with conventional metal-

sensing mine detectors,

[ 8) Field Breaching, If the objective of the mine detection operation

is to clear a corridor through a known or suspected minefield, proced-
g_ ures similar to those used for trail searches are employed. This can

be accomplished in one pass if only a narrow pathway is roquired (e.g.,
| 4 m or less). Wider passages can be developed in multiple parallel
L passes or by simultanecus deployment of two or mors dog/handler teams.
The handler should strive to maintain a strzight coursc across the area L
’ of intereat cleviating only to bypass obstacles or suspizious locations. i .
)\‘ It is necessary that the lane of safe passage bhe clearly demarcated
in an unambiguous, easily recognized manner. Mine tape, string, or

some similar marking system which will provide a continuous line of

guidance may be deployed for this purpose by the handier during the
: course of traverse. Mine tape or string should be securely fastened at
frequent intervals (e.g., tied to bushes, weighted down with rocks,
fastened with metal pin's, etc.) to prevent its diaplacement by wind or
other elements. As always, warning marker flags must be installed at !

the locus of each response,
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9) Field Clearing. Total clearing of open fields is norzhally

L. undertaken in areas not undsr enemy observation or fire and often

] follows a simple breaching operation. Large fields must be cleared

by systematic screening of adja.cent sectors each approximateiy 4 m

in width and of variable length, Downwind sectors are always screened

first other circumstances permitting.

operations are begun, a procedure which requires that the handler

Sectioning of the field must be accomplished before clearance

L | improvise and install a set of reference markers to delineate successive

sectors and t5 guide his movements during the actual search. The

.: handler should also evaluate the local terrain, establish wind direction,

identify unusually suspicious areas, and determine the optimal order in

which to screen successive sectors prior to initiating the search, It will

ation and to provide a means of recording which sectors have been

mended to insure that no areas are skipped.

L] during mine clearing of improvised helicoptor landing areas and is

system, summarized below, may be used with mine detector dogs:

|

[, "

10) Helicoptor Landing Areas., A standard sequencé is employed

] discussed and diagrammed in U. S, Army FM 20-32 (28), A similar

L be helpful to draw a rough sketeh of the area to guide the clearing oper-

screened and which have not. A sample configuration is shown in Figure

L. 29. A slight overlapping during the search of adjacent rectors is recom-

[ S TN

Jaabin




e ok gt

e

e e s

201

*9819A®I) JO UOHIDRILP pojedIpu} pue Sulleeq pulm 93oN

‘P0URILIID 03O8

JO 13p20 1232205 3jeIPUL JIIGUINU PO[2A]D *PI9YJ uedo Jo souraedd 30 Bulr03dRg ‘6z *Bi g

(re>1d4y) AVMAVOa
€ w -4
\ 1 { { { { { { o
8 A R A N T
2 | | i | | | | é
8 \ _ \ \ \ . \
: _ . . _ _ ! _ 5
S0 YR N N B U O
-
3 QIBOIOI®I® | D9 D )| ® ¢
8 \ \ \ | \ \ \
3 _ . . _ _ . _ $
\ \ | | \ \ | /
\ \ \ \ | . \ eury
_ | | | \ | - ¢ 9dueg
\ \ \ \ \ \
. . . . . !
8 PN .
Pul M . .
VA9V dIdoom
VI™V CIAOOM
— = ] ) ) R 1 ; e B e B s S esien B s

s Kb |




&=

Ao d :uv 1

TS — T T T A e e PTE e e T ———ryn
202
a) " Clear and mark two diagonal strips each 10 m wide across
the heliport area.
h) Clear and mark one helipad at the ir;teisection of the
diagonal strips.
c) Clear and mark a 5 m wide strié c§mp1etely around the
landing site,
d)  Clear and mark additional helicoptor landing pads as
space allows. |
e) Complate clearance of the remaining area enclosed by the -

perimeter sirip.

11)  Response Interpretation. During periods of service deployment

the handier will generally have no real-time knowledge as to whether a
given alert o.'n the part of the dog is cor;ect (i.e., a respon-e to a live
mine) or false (unless thé mine is surface-deployed or imperfectly camou-~
flaged). ’I‘herefore, the handler must assume that .‘;‘.’Ei’l response is
indicative ?f a hazardous condition; all response sites should be marked
with a warﬁing flag for subsequent verification by trained EOD personnel.
No response may be dismissed as false unleas the reasons are cleariy
obvious; fo:;v example, artillery shell fragments, srnall arms cartridge
cases, apeut&‘\E signal flares, etc.

After installing the marker flag, the handler and dog must move

quickly but cautiously out of the radius of maximal hazard and proceed
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with the search. The handler should never prcbe or disturb suspected

mine location sites unless he has had specialized training in the function

and emplacement of land mines and boocby traps; EOD support should be

requested, Furthermore, the handler should assume that all mines
regardless of type are booby trapped or equipped with antiha.ndling/anti-
lift devices. It has already been pointed out that repeated searching of
susnicious locations represents an extremely dangerous practice.

The fact that the handler cannot readily ascertain whether a
given response is correct or false during service deployment presents
a special problem in reinforcement, Indiscriminate reinforcement of
all responses does not comprise a viable option since frequent reward
of false alerts will tend to increase the future probability of false re-
séonding. The only acceptable compromise is simply to not reinforce
in the conventional sense any responses which occur during field deploy-
ment. However, the handler may wish to pat tbe dog on the head,
scratch its ears, or otherwise indicate that he is not displeased by its
performance. In any event, the handler must not communicate a sense
of disapproval following an in-service response. Most highly trained
dogs can tolerate nonreinforcement for a work period of normal length
without a significant adverse effect on performance, and the potentially
beneficial effects of partial reinforcement during training have already

been discussed. Should the handler note a decline in apparent search
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efficiency as a function of nonreinforcemenf (as indexed, fpr example, by
lethargic behavior, loss of apparent enthusiasm, distractability, a @eed

for constant coaxing, etc.), he may wish to temporarily interrupt the search
and allow the dog to respond to a surrogate target, followed by laviaih rein- j

forcement. This procedure is often effective in restoring lost motivation,

Finally, if the dog has been required to work for extended periods 51

without reinforcement, a reinforced practice session should be conducted 1
as soon as possible to counteract potential extinction effects.

12) Conditions Affecting Search., The environmental conditions which

may affect olfactory detection systems are so many in number and inter-
act in such complex ways that comprehens;ve treatment of all possibilities
becomes virtually impossible. However, the predominant factors include:
wind, precipitation, temperature, humidity, and terrain features.

Ai Wind: Wind is probably the single most important factor
to be considered by the handler since it may carry the scent of a mine or
booby trap a considerable distance from the actual source. Wind teﬁdsrto
disperse odor away from the point of origin in a cone-shaped pattern;
whose included angle widens inversely with wind velocity as shown in
Figure 30. Whenever possible, the dog/handler team should work into
the wind. A downwind traverse represents a very risky procedure and
should be avoided if possible since, in moderate to strong breezes, the
odor cone will disperse downtrail relative to dog and handler. In sucha

case, it may not be possible for the dog to obtain an adequate olfactory




205

Scent Cone —_—
(Strong Wind)
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WIND
DIRECTION

Scent Cone
( Light Wind)

\
@

SOURCE OF ODOR

Fig. 30. Dispersal of scent in light and strong winds.
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stimulus until after its nose has passed ovoer the mine or booby trap.
Ucfortunately, wind effects are notoriously capricious, highly
#ffected by local surface conditions, and thus extremely difficult to assess
or predict. Furthermore, the effects of surface eddy currents on the per-
formance of land mine/booby trap detector dogs are not fully understood.
In any event, the handler must pay close attention to terrain features,
ground cover, as well as natural and man-made obstacles which can‘inﬂu-
ence dispersion of odor. For example, surface irregularities and vegetation
m#y exert a significant local influence on air fiow patterns and eddy '.currents
with conséquent effects on concentration and dispersal of scent. The handler
must leaxfn to recognize these phenomena and use them to advantage whenever
possible. He must also develop an accurate sense of wind direction and
velocity. If sufficient light is available, wind parameters can be estimated
by dropping small bits of grass and wat.ching the direction of drift, or, alter-
natively, by dangling a 20-25 cm length of light yarn from one end and
observing the angle of deflection. These expediencies will be pf little use
in total darkness however._ With practice, most people can learn to judge
wind direction fairly accurately by turning the head from'side to side and
sensing an evaporative cooling effect on the forehead, The latter technique
is, of course, effective both day and night.
B) Precipitation: The ideal surface for olfactory mine detection
is an open field comprised of moderately loose, porous soil of medium

moisturs content and covered with short, damp vegetation. As a general

rule, a hard-packed dry surface is thought to have an unfavorable effect
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on the reteation of overlying scent. However, data collectsd in tests at
Yuma Proving Grounds indicate that well-trained land mine/booby trap |
detector dogs can perform very successfully despite extremelly low soil
moisture levels as long as the ground surface is not heavily crusted or
compacted.

Finally, heavy rainfall may quickly wash away scent traces, whereas
a damp surface due to light rain or dew tends to favor the retenﬁon of rel-
evant odors, Experimental studies conducted at Ft. McCoy, WI, l1ve
demonstrated that mine detector canines can work with unimpaire | pro-
ficiency in light rainfall (5).

C) Temperature and Humidity: Experimental studies of land
mine/booby txfap detector dogs suggest that, other factors equal, optimal
detection performance can be expected whei} the ground surface and overlying
air are modex:atn in temperature. Furthermore, jntermediate humidity tends
to be asaociat;d with improved s.cent detection., If practical, search misgions
should be scheduled at time; of‘day which are characterized by an optimal
combination of temperature and humidity factors (e.g., early morning, or
late afternoon/early evening hours).

13) Effects of Extreme Climates. In order to assess the effects of un-

usually harsh élimatea on the performance o land mine/bcoby trap detector
dogs, a series of extensive evaluations was conducted on specially-prepared
experimental minefields located at F't. McCoy, WI, and Yuma Proving Ground
(YPG), AZ. Five formal evaluations have been conducted to date:

A) Ft. McCoy, January 1975
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B) Ft. McCoy, February/March 1975
C) Ft. McCoy, May/June 1975
D) Yuma Proving Ground, October 1975
E) Yuma Proving Ground, June 1976
The first two tests at Ft. McCoy were designed to assess detection
performance under extremely harsh winter conditions, while the third
was conducted as a logical follow-up to examine detection capabilities of
the same set of dogs during temperate weather. The YPG evaluations
were intended to assess detection proficiency in an extremely hot, arid
climate — an objective which was largely subverted during the first
YPG mission by an unexpected period of relatively moderate temperatures,
Seasonally normal weather conditions prevailed during the second YF.;G
evaluation (June 1976). A total of 11 German Shepherd and 4 Labrader
Retrieveg dogs participated in these evaluations. Further details re-
garding the first four tests may be found elsewhere (5); a preliminary
summary of the second YPG evaluation is given in the pages which follow.
Although data analyses remain i'ncqmplete as of this writing, pre-
liminary inspection of the results indicates that harsh winter weatherr
seriously impairs performance whereas favorably high rates of detection
can be expected in temperate weather.
A comparison of the animals' performance under the two conditions
of climate suggests that heavy snow and ice rather than cold weather per

se were the primary causes of the low detection rates scored during the
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winter tests. Problems negotiating the deep snow and injuries inflicted

by ice crusts appeared to constituta the major sources of difficulty. Few

R e e =

symptoms of distress resulting directly from cold were observed, and

the levels of proficiency attained during the May/June Ft. McCoy and .

ane B e Bt BN A B L B

October YPG missions (temperate weather) indicate that the animals

G

possess the essential detection capability. Therefore, it is felt that pro-
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vision of a reasonable interval for physical conditioning/adaptation to
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snow and ice coupled with a period of training under such conditions

would lead io marked improvements in winter performance. It is also
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recommended that breeds of dogs especially adapted to cold environments

YIRS,
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be considered for training and deployment in artic or near-artic regions.

The June 1976 YPG hot weather evaluation was conducted on a

specit lly-prepared experimental minefield consisting of 60 lanes each 10

Lioan i Siner el o g
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.

feet (3,048 m) wide and 1300 feet (396.24 m) long (50 formal test lanes

.

and 10 practice lanes), Each lane contained an average of 3 live land mines

!

and/or booby trap trip wires installed at random positions within the lane

o, "y s
z”mi

plus an assortment of inert mines and various distractor items (refilled

holes, small arms cartridge cases, oil/gasoline, fertilizer, urine, and

 pon |

2 canine sex attractant). Each of 15 dogs participated in 7 runs for a total of

 p—y!

105 tests. To preclude potential memory or self—traéking effects, dog/lane

assignments were adjusted to insure that no animal received more than one

B ]

trial on any given lane. Run assignments were also adjusted to eliminate

e

disproportionate frequency of utilization of any lane,
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Blind test procedures were employed at all times. That is, the
handler was provided no information whatsoever regarding number, type,
or location of test targets, and was simply instructed to cause his dog
to systematically and thoroughly search the assigned 10-foot wide lane.
The handler was also required to place a small response marker flag
at the locus of each sit response regardless of whefher that response
proved to be a correct detection or a false alarm,

An evaluator or "scoretaker' followed the dog handler/team at
an average distance of 10 meters, trying whenever possible to remain
slightly oufside the left edge of the test lane in order to minimize extra-
neous odor contamination. In addition to his data recording duties, the
scoretaker provided verbal guidance to the handler to prevent loss of
directional orientation and to assure that the full width of the test lane
was covered on every search sweep.

Information regarding target types and coordinate locations was
issued to the evaluator immadiately prior to the initiation of a given lane
search, but not before. These data were used to permit wind readings
at passad targets and to provide feedback to the handler as to whether a
given response was correct or false so that appropriate rewards could be
delivered to the dag in real time. Response feedback informiation was
given only after the response had been cr.npleted and marked by the

handler,

SR NPV PUL .

s

.,‘5/ - ’ . /




211

Raw data recorded by the evaluator included X and Y coordinates
of all responses (whether correct or incorrect), wind direction and ve-
locity, and various other weather parameters. A notation was also made
to indicate presence of a booby trap trip wire. If the dog proceeded down
trail, reversed course, and subsequently responded by sitting, the maxi-
mum distance of "target overrun' was estimated and recorded (termed
"Y overrun' on data sheet). A sample data sheet is reproduced on pages

212 and 213,

In order to control for the effects of wind direction, each run was

accomplished in two segments of 650' (198.12 m) each. Specifically, a

search trial started at stake ''0" and proceeded downtrail until the midpoint

was reached (198.12 m). Thereupon, the test team moved into a buffer zone

separating adjacent lanes and walked directly to the fur end of the experi-
mental field. After a short rest break, the search was -t;esun.'xed and
continued in the opposite direction until the midpoint was sncountered
once again. Having thus covered the entire length of the relevant lane,
the trial was terminated.

\,_
Although formal analyses of the June 1975 hot weather data are

\

incomplete and will be reported elsewhere, a preliminary summary of

the results (using a 3-meter allowable radius of detection) appears in

!
1

Table 6 which displays mean detection performance as a Tunction of day
of evaluation. Day-by-day performance breakdowns presented in terms

of individual dog and test lane number are shown in Tables 7 - 16,
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TABLE 6

Overall Performance Summary
YPG Canine Liand Mine/Booby Trap Detection Evaluation

T ———
Da:e Detection Performance * ' Percentage Detections :kx
6/8/76 31/33 93.94
6/9/76 29/32 90.63
6/10/76 31/35 | 88.57
6/11/76 30/33 90. 91
6/12/76 30/31 | 96.77
6/14/76 27/32 84. 38
6/15/76 '33/35 94,29
6/16/76 27/29 _ 93.10
6/17/76 26/26 ' 100,00
6/18/76 34/36 94, 44
OVERALL (298/322) (92. 55)

* Number Correct Detections/Number live mines.

** Three-meter allowable radius of detection used for all computations.
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- TABLE 7
1 ‘5
i Daily Performance Summary, June 8, 1976
YPG Canine Land Mine/Booby Trap Detection Evaluation !
; |
pe i
:
|} Dog Lane No.  Detection Performance * Percentage Deteciions **
' I
o
! !
- Tiger 4 1/2 50 )
. 5
3
3 Apache 9 4/4 100
.4
Rex 14 1/1 100 !
- ;
: )
J{ Duncan 19 3/3 100 ]
i Ernie 22 4/4 ' 100
y Warp 29 2/2 100 3
{i Eve 34 2/3 67
f Val 39 4/4 100
Li B
. Quickie 44 4/4 100 ]
'
L Dusky 49 1/1 ‘ 100 i
l Casey 45 5/5 100 i
- ' i
- TOTAL . (31/33) (93.94) 1-
; i
L |
: *Number Correct Detections/Number live mines per lane, §
{ ** Three-meter allowable radius of detection used for all computations.
| |
3
. 1




TABLE 8

Daily Performance Summary, June 9, 1976
YPG Canine Land Mine/Booby Trap Detection Evaluation

S
{1
Dog Lane No. Detection Parformance * Percentage Detectioas * * ] '
Angus 7 2/2 100
Bretta 1 6/6 . 100
Winchester 12 2/3 67 1 "‘j’
Whop 17 3/3 ’ 100 ‘
Tiger 24 4/4 100 d
Apache 27 11 100 1
Rex 32 1/ 100 S
Duncan 37 5/5 100 } |
Ernie 42 1/1 100 ’ s
Warp 47 1/1 100 N -
Val 15 3/5 60 \ i ,
TOTAL | (29/32) (90. 63) ‘ é

*Number Correct Detections/Number live mines per lane. “,\

** Three-meter allowable radius of detection used for all computations.
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TABLE 9

Daily Performance Summary, June 10, 1976

YPG Canine Land M_ine/ Booby Trap Listoction Evaluation

Dog Lane No. Detection Performance * Percentage Detections * *
Quickie 2 2/3 67
Casey 6 3/4 75
Dusky 11 2/2 100
Angus 16 1/1 100
Bretta 21 3/3 100
Winchester 28 5/6 83
Whop 33 2/2 100
Tiger 38 6/6 100
Apache 43 3/3 100
Eve 48 3/4 75
Ernie 18 | 1/1 100
TOTAL (31/35) \88.57)

* Number Correct Detections/Number live mines per lane.

** Three-meter allowable radius of detection used for all computations,

v
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TABLE 10

Daily Performance Summary, June 11, 1976
YPG Canine Land Mine/Booby Trap Detection Evaluation

Dog Lane No. Detection Performance * Percentage Detections * *
Rex 3 2/3 67
Duncan 8 2>/3 67
Eve 13 3/3 100
Warp 20 3/4 75
Val 25 4/4 100
Quickie 30 1/1 100
Casey 35 - 3/3 100
Dusky 40 5/5 100
Angus 46 2/2 100
Bretta 26 2/3 100
Winchester 50 2/2 100
TOTAL (30/33) (90. 91)

| o T EEEEs

*Nurmber Correct Detections/Number live mines per lane.

** Three-meter allowable radius of detection used for all computations.




TABLE 11

Daily Performance Summary, June 12, 1976

- YPG Canine Land Mine/Booby Trap Detection Evaluation
Dog Lane No. Detection Performance * Percentage Datections **
Whop 5 2/2 100
Tiger 10 3/4 75
Apache 15 5/5 100
Rex 22 4/4 100
Duncan 27 1/1° 100
Warp 32 1/1 100
Ernie 36 2/2 100
Eve 41 4/4 100
Val 45 5/5 100
Quickie 29 2/2 100
Angus 49 1/1 100
TOTAL (30/31) (96.77)

*Number Correct Detections/Number live mines per lane.

** Three-meter allowable radius of detection used for all computations.
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TABLE 12
Daily Performance Summary, June 14, 1976
YPG Canine Land Mica/Booby Trap Detection Evaluation
Dog Lane No. Detection Performance ¥ Percentage Detections**
Dusky 4 2/2 100
Duncan 9 3/4 5
Winchester 14 1/1 100.
Whop 21 3/3 100
Ernie 25 3/4 75
Rex 38 5/6 83
Bretta 43 3/3 100
Casey 31 2/2 100
Apache 48 , 2/4 50
Tiger 34 3/3 100
TOTAL - : : (27/32) - (84. 38)

* Number Correct Detections/Number live mines per lane,

** Three-meter allowable radius of detection used for all computatians.
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TABLE 13
g Daily Performance Summary, June 15, 1976
, g YPG Canine Land Mine/Booby Trap Detection Evaluation
| E Dog Lane No. Detection Performance *  Percentage Detections * *
1 Eve 1 6/6 100
| I Val 6 3/4 75 ’
- Quickie 12 3/3 100
4
ey . :
Casey 17 3/3 100 ;
1 Desky 23 4/4 100 3
3
i’ Angus 47 1/1 100 i
! Bretta 33 2/2 100
L Winchester 37 . 5/5 ‘ 100 ,
i‘_ Whop 42 1/1 100
C Tiger 28 5/6 83
-
L. |
: TOTAL (33/35) ' (94. 29)

(== ]
. o

*Number Correct Detections/Number live mines per lane.

gy

**Three-meter allowable radius of detection used for all computations.
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TABLE 14
Daily Performance Summary, June 16, 1976
YPG Canine Land Mine/Booby Trap Detection Evaluation
Dog Lane No. Detection Performance * Percentage Detections **

Apache 7 2/2 100
Rex 2 1/3 33
Duncan ¢ 13 , 3/3 | 100
Ernie 19 3/3 " 100
Warp 24 4/4 | 106
Eve 36 2/2 100
val 31 2/2 - 100
Quickie 41 4/4 100
Casey 44 - 4/4 100
Dusky 50 2/2 100
TOTAL (27729)’ . (93.10)

* Number Correct Detections/Number live mines per lane,

** Three-meter allowable radius of detection used for all computations.
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TABLE 15 7
Dzily Performance Summary, June 17, 1976
YPZ Canine Land Mine/Booby Trap Detection Evaluation
Dog Lane No. Detection Performance * = Percentage Detections ** -
Angus 3 3/3 100
Bretta 11 2/2 100 ;
Winchester 20 4/4 100 I
8 Whop 8 3/3 | 100 |
_; Tiger 16 1/1 100 ]
" i
‘ Apache 46 2/2 100 | I
L Rex 26 . 3/3 | 100 i
L Duncan 30 1/1 100 B
5
Ernie 35 3/3 ' 100 "
{,: Warp 39 4/4 100 1,7
| i
ot TOTAL (26/26) {100. 00) =
'; AN
4 .
"‘{ *Number Correct Detections/Number live mines per lane. 3 /X
1 ;
a *%* Three-meter allowable radius of detection used for all computations, 3
[ \ s
| ;
Lt ,
l
- ’
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TABLE 16

~ Daily Performance Summary, June 18, 1976
YPG Canine Larnd Mine/Booby Trap Detection Evaluation

Detection Performance * Percentage Detections *¥

Dog Lane No.
Eve 10 3/4 75
Val 5 1/2 50
Quickie 23 4/4 100
Casey 18 1/1 100
Dusky 29 2/2 100
Angus 34 3/3 100
Bretta 45 5/5 100
Winchester 40 5/5 100
Whop 48 4/4‘ 100
Warp 38 6/6 100
TOTAL (34/36) (94. 44)

* Number Correct Detections/Number live mines per lane,

** Three-meter allowable radius of detection used for all computations,
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As may be seen in Table 6, daily performance ranged‘froma
low of 84.38% to a high of 100% with an overall mean detection rate
of 92,55%. This degree of detection proficiency is considered highly
gratifying and compares extremely favorably with other types‘of
detectors now a&ailable —~ particularly those intended for use against
non-metallic land mines.

Table 17 presents the mean performanne of each of the 15
dogs participating in the June 1976 YPG evaluatinn, Inspection of the
table indicates that only 4 animals scored lower than 90% correct |
detection (lowest detection rate = 80, 95%) and that 4 dogs maintained
perfect detection scores (100%) throughout the 10 - day test sequence.'

— a degrae of proficiency exceeding that observed in all previous
evaluation missions. It should be noted that symptoms of overheating
were observed in a number of cases, but no dog was unable to success-
fully complete a given search trial due to this effect. However, it
would appear that large quantities of water and additiorat rest breaks _
must be provided for land mine/booby trap detector canines deployed
in hot, arid climates.

Finally, in order to assess detection efficiency against AT mines
deployed at abnormal depths, 10 M19 and 5 M15 mines were installed at
depths of 6' (15.24 cm), 9" (22.86 cm), and 12" (30.48 cm) on practice lanes
51-55, (Lares 1-50 were not used for this purpose to prevent potential covn-

tamination of the primary evaluatior data). Each of the 15 dogs received an
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 § TABLE 17
! Mean Detection Perfcrmance for Ezch of 15 Dogs
- YPG Canine Land Mine/Booby Trap Detection Evaluation, June 1976

Dog Detection Performance* Percent#ge Detection**
Angus 13/13 o 100; 00 B
Apache 19/21 90,48
Bretta 24/24 100, 60
[ | Casey 21/22 . 95.45
i Duncan 18/20 ’ © 90.00
L Dusky - 18/18 100, 00
LT Ernie . 17/18 94,44
Eve 23/26 | 88. 46 !
L’ Quickie 20/21 és. 24
[. Rex 17/21 80. 95 P
[-. Tiger | 23/26 o ' 88.46
- Val v 22/26 | 84,62
[ Warp - 21/22 95. 45
{—; Whop 18/18 100. 00
= Winchester 24/25 92, 31
r OVERALL (298/322) o (92. 55)
{ * Number correct detections/number live mines.
**Three-meter allowable radius of detection used for all computations,
i
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additional special run on one of these 5 lanes during the June 1976
YPG evaluation. The results of these suppiemental trials are shown
in Table 18 which reveals an overall detection rate of 96, 43% against
all live mines on lanes 51-55. (Lanes 51-55 included a raudorﬁ |
assortment of AT and AP mines deployed at normal depths as well
as 3 each AT mines at depths of 6", 9", or 12")., Surprisingly,
none of the AT minec installed at abnormal depths went undetected
as shown in Table 19; the three detection failures which were observed
during the special depth tests occurred to rines deployed at normal
distances below the surface. Although suggestive of the potedtial
capabilities of rwell-trained land mine/booby trap detector canines,
the present depth-of-detection data are extremely limited and must
be interpreted with caution in view of two potential sources of con-
founding, First, the 15 abnormally-deep AT mines were installed
6n1y a few days prior to testing whereas all other mines had been
implanted approximately 8 months earlier, Second,. lanes 51-55
were employed for preliminary practice ‘sessions and may ha.ye been
centaminated due to excessive utﬂization. Either or both of these .
factors may have contributed to the doés' unexpectedly high rate o’f» |
detection of mines deployed at 6", 9", and 12" as observed during
the special series of depth-of-deployment trials. Additional depth
experiments involving systematic manipulation of time since implan-

tation and frequency of lane utilization are recommended.
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TABLE 18

Performance Summary
" Special Runs: Depth of Implantatioa Tests
YPG Canine Land Mine/Booby Trap
Dotection Evaluation, June 1976

4
o Dog Lane No, Detection Performance *+ Percentage Detectiona**

i |
- Angus 55 8/8 100 ‘
8 Apache -1 8/8 . ‘ 100
8 Bretta 51 4/5 80

Casey 52 . 6/6 100
B Duncan 52 6/6 100 .
J Dusly 53 5/5 o 100 '
Ernie 53 ' 5/5 100

i Eve 52 6/6 100

8 Quickie 51 4/5 ' 2 -
Rex 51 4/5 - 80
B Tiger -1 8/8 100
* Val 53 5/5 1100
Warp ’ 54 4/4 100

Whop 54 4/4 © 100
L Winchester 54 4/4 ‘ 100

TOTAL (81/84) (96. 43)

*Number correct detections/numuer live mines,

+ Includes mines depldyed at normal depths as well as those installed at 6",
9", and 12",

#* Three-meter allowable radius of detection used for all computations,
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TABLE 19 .

Performance Summary _
Special Runa: Detection of M15 and M19 Mines Deploysd at Abnormal Depths
YPG Carine Land Mine/Booty Trap Detection Evaluation, June 1976

Depth of Deployment Detection Performance * Percentage Detection¥*
6" (15.24 cm) . 15/15 -~ 100
9" (22.86 cm) 15/15 100
12" (30.48 cm) 15/15 100

OVERALL (45/45) (100)

* Number correct detections/number of live mines.

*% Three-meter allowable radius of detection used for all compufations.
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14) M§£ivation. The handler must attend carefully to the gengra_.l
performance and motivation of his dog. Flagging motivation can fre-
quently be improved by rest periods or the use of incentive or surro-
gate targets. If motivation remains at a low level, the animal ahould
be examined fcr illness or other symptoms of physical distress.

15) The Multipurpose Concept. Olfactory detection by canines of

land mines and bocby *raps is an extraordinarily complex task and, as
has been seen, requires extensive and eophisticaﬁed training; The con-
sequéncea of a.‘la<pse in pefformahcé, however m‘omentary. can be
severe for both dog and handler, ‘a.nd no;thiﬁg in the ddg'q traiﬁiﬁg _
history or mode of deployment shouldv be permitted to encdufage this
eventuality, For this reason, the concept of a mﬁltipurpose military
dog (i.e., an animal which can perform defeétion, sentry, patrol and
related .taska) is strongly discouraged, While it is true that a:nimals
can be traicved to ‘exe‘cute a variety of unrelated tasks, it is equally |
well known thé.t maximal performance on any one taskvwill be obtained
if training is copcentrated on fhat unique prbbiem. Specific di.ffic.ulf;ieé

which may be anticipated in the multiple training approach include:

A) Task competition or interference;
B) Protracted training time,
C) Production of aggressive tendencies undesirable in

certain applications (viz., mine detection),

(b o A ro N> » T puxalici i iNAY i i el ais bt idt oo atauit




" Furthermore, a dog deployed in mine clearing operafions is likely to
attend to and be distracted by extraneous activities and bpersonnel if
it has also been trained for patrol and sentry duties. In short, a dog
selected for land mine/booby trap detection service should be trained

for that purpose and that purpose only.
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