Effects of extraneous odors on canine detection
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ABSTRACT

Dogs are often required to detect target substances under challenging conditions. One of these challenges is to detect
contraband in the presence of extraneous odors, whether they are part of the ambient environment or placed there for
purpose of evading detection. This paper presents the results of two studies evaluating the ability of dogs to detect ta
substances in the presence of varying concentrations of extraneous odors. The studies were conducted under behavio
laboratory conditions, providing good control over vapor sources and a clear basis for evaluation of detection respon:
Dogs were trained to sample an air stream consisting of the extraneous odor only or the extraneous odor plus the targ
and then press the appropriate lever to earn food. The results are described in terms of the ability of dogs to detect ta
odors in the presence of a wide range of concentrations of the extranecus odors.
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1. INTRODUCTION

The trained dog and handler are by far the mest widely used technology employed by law enforcement for the remote
detection of contraband’. Mot surprisingly, purveyors of illicit materials sometimes incorporate odoriferous substanc
their shipments in attempts to thwart canine detection efforts. In addition, dogs must sometimes work around pervas:
exiraneous odors such as automoetive exhaust. Anecdotal evidence suggests that the detection capability of a properl;
canine/handler team is not completely incapacitated by the presence of extranecus odors. However, there is no quant
information regarding the extent to which the presence of an extraneous odor may affect detection of target odors.

There are several mechanisms by which an extraneous cdor may interfere with detection of other odors. An extranec
may temporarily incapacitate olfactory sensory reception. Exposure to high concentrations of substances such as am
bleach may be specuiated to reduce olfactory capability by destroying olfactory receptors. However, Youngentob &
have shown that the ability of rats to discriminate between odors is only partially impeded and their olfactory sensit
affected very little by chemical ablation of over 0% of the olfactory epithelium (i.e., the chemically sensitive portiol
nose)’. An extraneous odor could also chemically interact with a target odor causing the target to smell differently’.
most likely means by which an extraneous odor would interfere with detection of a target odor is by competing for of
receptar sites or by neural inhibition in the olfactory bulb or other central structure™®.

Regardless of the mechanism, human studies have indicated that the most commeon result of mixing two oders is dec
perception of one or both odors™ . The present study was specifically concerned with the extent to which extraneous
impede the detection of odors dogs have been trained to detect (target odors). Furthermore, the target odors that wer
this study are ones relevant to law enforcement canine detection tasks. As well, the extraneous odors used were ones
1o sometimes be incorporated with shipments of these targets, presumably for the purpose of hindering detection effc
question this study addresses is whether and (o what extent these extraneous odors may be expected to interfere with
detection of target odors, '

Because the target and extranecus odors used in these studies are relevant to practical detection tasks, the substances

which they originate will not be disclosed in this report. Rather, they will be referred to as target odor (substance) A
and extraneous odor (substance) A & B,
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" 2.4 Procedure
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2. METHODS
2.1 Dogs

Six random source medium 1o large size mixed breed male and female dogs of normal health were used in this study.
Auburn University's department of Lab Animal Health supervised the housing and care of the dogs. The dogs were
maintained between 85 and 100% of their normal feeding weight in order to arrange a context in which they would reliably
engage in the detection task required by the experiment.

1.2 Apparatus

Training and testing was conducted in a ventilated and sound attenuated experimental chamber®. An interface panel was
located at one end of the chamber with two levers located 50 cm above the floor. A 9 cm diameter aperture allowing
insertion of the muzzle into a [ liter glass scent chamber was located on the interface panel. Evacuation of odors from the
scent chamber was accomplished by four vacuum ports surrounding the chamber. A photo beam was used to insure that the
muzzle was inserted beyond the vacuum ports of the scent chamber and to control how long the dogs sampled from the scent
chamber. Directly below the interface panel was a food dish used to deliver food reinforcers (Hill's Canine Growth
Formula).

Target and extraneous odors were generated via a vapor generation and delivery instrument (olfactometer) that was supplied
with clean air from purge gas generators (Peak Scientific). The olfactometer delivered diluted vapor from either the
extraneous substance or the extraneous substance and target substance on each trial. Varying the flow of air passing through
the vessel in which the substances were contained controlled the concentration of the extraneous vapor. The flow of air
passing through the vessel containing the target substance was held constant, as was the flow of the air that diluted both the
target and extraneous vapor. The vapor concentrations of target and extraneous substances and general performance of the
olfactometer was assessed by thermal desorption GC/MS’. General details of the design of the olfactometers and methods
used for their assessment can be found elsewhere’.

All experimental events were controlled through an interface panel (Coulburn) by a FDP 11-73 micro computer (Digital)
running SKED experimental control software (State Systems). A PC running AXUM software (Mathsoft) was used for data
handling and analysis, as well as the preparation of figures.

2.3 Odor Source Materials

Both target substances produced a vapor containing many constituents. For the purpose of these studies, one constituent of :
each substance was quantified and used as a measure of the strength of the odor. The constituent of target A was highly "
abundant and consistently present, but was not predominant in its vapor. The predominant constituent of target B was used 4
as a measure of the abundance of the substance,

Exiranecus odor A was generated from a pure compound, thersfore its vapor contained a single compound. The vapor from
the substance used to generate extraneous odor B contained many constituents. The predominant constituent observed in the
vapor of extraneous substance B was quantified and used as a measure of the strength of the ocdor. However, this vapor was
difficult 1o assess because its numerous constituents and their quantities varied greatly between collections of vapor samples.
Furthermore, the concentration of the constituent chosen for tracing purposes varied considerably across time presumably due
1o the effects of it plating out on the surfaces of the olfactometer between daily cleaning.

T T

Prior to this study, all dogs had been rrained to sample from the scent chamber, press one lever when diluted odor was
presented and the other lever when only the diluent was presented. This performance, as well as the performance in this
study, was produced and maintained by the intermittent presentation of food for correct responses and a signalled time out
period for incorrect responses. Further details of this training and reperteire of the final discrete trials procedure acquired by
the dogs are described elsewhere”.

Additional training for this study involved training the dogs to press onc lever (extraneous lever) after sampling vapor from o
an extraneous substance and the other lever (target lever) after sampling vapor from a target substance. Subsequently, the







