e o S M S Yoo 0 80 LA ST,

coienal may e preteniad
e Tike 17 0.5 Code

Determination of canine olfactory thresholds using operant laboratory methods
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ABSTRACT

Although dogs are widely used to detect a variety of substances using their olfactory sense, little is known about the
limits of their ability to detect particular substances. The performance of dogs under test conditions in ficld settings has
shown their olfactory abilities to be impressive, but data concerning absolute thresholds under field or laboratory
conditions is extremely limited. Identifying thresholds for different compounds is important because they establish the
limits that should guide training practices, ficld work tasks, and performance standards.

This paper reports the results of a study using operant conditioning methods under laboratory conditions to
determine the absolute thresholds of dogs 1o an explosive compound. Testing was conducted in a behavioral laboratory
setting consisting of a fully enclosed experimental chamber in which each dog worked, an olfactometer permitting the
presentation of odors in precise concentrations expressed in terms of dilution of saturated vapor, and a computer that
controlied all stimuli presented to the dog and recorded data. Before threshold testing was initiated, dogs were pretrained
to perform in the following manner: (a) when presented with tone 1, to orient to an interface panel in the experimental
chamber and insert its muzzle a specified distance into a 1 liter scent chamber; (b) to sniff the air stream passing through
the scent chamber, (¢} when presented with tone 2, to withdraw its muzzle and orient toward the right or left side of the
panel to locate the visual stimulus previously associated with either detection or nondetection of the target odor, (d) to
press downward with its muzzle a lever located immediately below the selected visual stimulus, and (¢) to consume a food
reinforcer intermittently delivered for pressing the correct lever.

A series of daily sessions consisting of repeated trials of this procedure were conducted with 10 dogs, Throughout
each session, the dilution of a saturated vapor in the air stream was systematically varied among dilutions above and
below threshold, randomly alternating with clear air, until a threshold was determined. These procedures permitted the
determination of absolute olfactory thresholds for a number of compounds. Data are reported regarding the variability of
threshold performance across dogs for a single compound. Possible application of this testing technology to other
questions are also discussed.

Detection of substances by dog-handler teams depending primarily on the dog's olfactory sense is the most effective
and broadly usable detection technology currently available to law enforcement officials. ! This is especially remarkable
because training of detection dogs and their handlers has not vet taken advantage of the advances offered by contemporary
behavioral science. The usefulness of this centuries old craft is primarily based on the leaciuq mEahiliU of dogs, which
has been demonstrated to be effective in detecting various substances at dilutions as low as 10-18,

This threshold was established using a laboratory technique involving clectroenchephalography and a measure of
innate behavioral reactions to an ascending series of tenfold concentrations of awake, recumbent, blindfolded, and relaxed
dogs. 3 However, this technique may not adequately describe the olfactory capability of dogs to discriminate an odor,
This procedure only establishes the concentration of a substance required lo produce a reflexive response. It is possible
that scent training can produce even lower thresholds, although this assessment would require a different approach 1o
determining thresholds, Furthermore, some substances may have stronger or weaker cliciting effects than others and thus
produce different thresholds. Finally, there is evidence of considerable variability among breeds. breed lines, and
individuals dogs that must be analyzed 3 Other factors that might influence olfactory performance such as gender and
age also have yet to be thoroughly investigated.
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