
How to train your dog to generalise 
across varying types and sizes of targets
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Introduction
Detection dogs are trained to find a range of different 
targets during operational searches. However, targets 
that are encountered operationally are unlikely to be 
identical to the training samples detection dogs have 
been trained to find. 

From the dog’s perspective, operational targets may 
smell different to training samples because: 

• The operational target may be quantitatively 
different to the training sample. The operational 
target may be present in a smaller or larger quantity 
than the training sample.

 • The operational target may be qualitatively 
different to the training sample. The operational 
target could be a different age to the training 
sample or have been stored under different 
conditions. It could also be from a different batch, 
source or supplier. 

It is therefore imperative that detection dogs are able 
to generalise beyond their training samples and detect 
other quantities, as well as qualitatively similar – but not 
identical – targets. 

Prior to training your dog to generalise, you must 
ensure your dog is first of all trained on the correct 
odour you wish them to generalise from. The training 
samples you use must therefore be as free from 
contamination as possible. This is to ensure you are 
training your dog to detect the correct target odour and 
not the odour of contaminants which may have been 
absorbed by the training sample. 

What is this note about?

This note provides guidance on how to train a dog 
to “generalise” to detect targets that are similar to, 
but not exactly the same as, their training samples. 
This is important because the targets they 
encounter operationally are unlikely to be exactly 
the same as those they have trained on – they 
may differ “quantitatively” (i.e. amount present) or 
“qualitatively” (e.g. due to age, storage, batch-to-
batch variation, or variation between comparable 
products from different manufacturers).

Who is this note relevant for? 

All dog handlers or instructors training and 
deploying detection dogs. 

Stimulus generalisation theory 

Stimulus generalisation theory refers to when 
an animal’s learned response to one stimulus is 
transferred to a similar stimulus. For example: 

• Birds trained to peck for food rewards in 
response to a specific colour of light, will also 
peck in response to different shades of that 
specific colour [1].

• ‘Pavlov’s dogs’: Following the sounding of a 
bell every time dogs were fed, dogs began 
to salivate at the sound of a bell. These dogs 
would also salivate in response to bells of a 
different pitch [2].
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Quantitative generalisation 
(amount of odour)
There is scientific evidence that odour perception 
depends on odour concentration. For instance, the 
natural chemical skatole smells floral (to humans) 
at low concentrations and smells of faeces as the 
concentration gets higher [3]. (Figure 1)

This means that dogs might not recognise a target 
odour at concentrations that are much higher or lower 
than that which they were trained on. They therefore 
may be less likely to indicate the presence of a reduced 
or increased level of target odour.

Figure 1: Illustration of how the smell of a natural chemical called 
skatole changes depending on the odour concentration present.
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Equally, something well packaged may release very 
little odour and so the likelihood of a dog indicating on 
the odour may be reduced.

Work conducted by Dstl (Figure 2) has shown that 
when dogs are trained on only one size of target, they 

may struggle to find much smaller quantities of the 
same odour. However, when dogs are also trained on 
lower concentration samples, their ability to find much 
smaller quantities of that odour improves significantly.

Recommended soak matrix materials 

Glass microfibre filters and cellulose filters, 
sourced from laboratory suppliers, are 
recommended as suitable soak matrix materials. 
Laboratory-grade materials are ideal for dog 
training as they are designed to have minimal 
contaminants, and also undergo stringent quality 
control measures to ensure consistency from 
batch to batch.

If it is not possible to source laboratory-grade 
materials then blank paper, cotton wool pads 
or unscented fabric (such as undyed cotton/
towelling) can instead be used. Whichever 
material is chosen, it is essential to also place 
out blank soaks (made using the same batch of 
material) during training. This is to ensure the dog 
learns to ignore any background contaminant 
odours arising from the manufacture/storage/
handling of the matrix material.

Figure 2: Illustration of how a trained dog’s detection ability varies when it is trained on just a single training sample (orange curve), and 
when it is also trained on a sample of a lower concentration (dotted curve). The additional training on the lower concentration samples 
improves the overall range of odour concentrations the dog can detect.

What can you do to increase quantitative 
generalisation?

In order to increase the ability of your dog to generalise 
to different quantities of a target substance, you should 
train on different amounts of sample. In order to do this 
you could:

• Wherever possible, train regularly on training 
samples of different sizes (milligrams, grams and 
tens of grams).

• Gradually increase the wrapping/concealment of 
your training samples to reduce the amount of 
vapour available to the dog.

• Wherever possible, train occasionally on larger 
quantities (hundreds of grams or kilograms). If this 
is not possible, try to increase the surface area of 
some of the existing training samples by carefully 
spreading them out (where safe and appropriate to 
do so). 

Another option is to use “soaks”. A soak is a training 
sample that has been made by exposing an absorbent 
material called a soak matrix, next to – but not in direct 
contact with – a training sample such as an explosive, 
within a sealed container (Figure 3). 
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Figure 3: Left:  Airtight glass jar with clamp-type lid and silicone seal; Right: 5g explosive sample and soak matrix materials (note use of glass 
vial to prevent direct contact between explosive and soak matrix material). Clean disposable gloves must be worn at all times when making 
soaks. Soak matrix materials must always be handled using forceps/tweezers.

It is imperative that blank soaks, made using identical 
matrix material and container type, are also prepared 
and used during training to ensure that dogs are being 
trained to detect the target odour as opposed to the 
odour of the matrix material or an odour arising from 
the production process. Blank soaks are produced 
following the same process used for positive soaks 
(including the same duration soak period) but without 
the training sample  present.

Soaks may not replicate the odour of the original 
explosive sample and are therefore not recommended 
as suitable for initial training or as the main component 
of continuation training. Soaks instead provide a 
convenient means of additional training when the use 
of bulk explosives is impractical for logistical, safety 
or contamination control reasons (e.g. training in an 
operational environment).

Qualitative generalisation (similar odours)
If you always use the same training samples, you are, 
in effect, teaching your dog to detect these specific 
samples only. Furthermore, these samples are likely to 
develop a specific ‘corporate odour’ if they are always 
stored in the same place and handled by the same 
people. Assuming they have been sourced together at 
the same time, they are also likely to be of similar age 
and/or from one batch or manufacturer. All of these 
factors affect the way the training sample smells. 

If a dog then encounters the same type of training 
sample but from a different manufacturer, or one that 
has been stored in a different place, or is a different 
age, then the dog may not recognise it as a trained 
target and may fail to indicate on it. 

What can you do to increase qualitative 
generalisation?

In order to increase the ability of your dog to generalise 
to a range of odours similar to your training sample, 
you should ideally train on as many different variants of 
the training sample as you can. These should include:

• Different brands of the substance from different 
manufacturers. 

• Fresh and aged samples.

• Samples used by different trainers.
• Samples stored in different locations.

In reality, it is unlikely to be feasible to hold and train on 
a wide variety of samples at the same time, so practical 
approaches that can help maximise generalisation 
include:

• Replacing training samples regularly with similar, but 
not identical ones, e.g.:
- A different batch of material.
- A similar material from a different manufacturer.

• Conducting some training sessions with partner 
organisations/companies with access to different 
training samples. 

Indication vs. interest

A dog may show interest rather than give a full 
indication on substances that are similar to, but not 
exactly the same as, samples they have encountered 
during training. It is therefore essential that handlers 
are alert to signs of interest as well as indication, and 
respond accordingly. 
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This guidance is intended only for use by the stated audience and, in any event, is subject to the limitations stated 
in the guidance. By making it available, neither Dstl nor any other part of HMG accept any liability whatsoever 
(except in respect of death or personal injury) for any cost, expense, liability, loss, claim or proceedings arising from 
any reliance placed on this guidance, however arising.


