CLAIMS

A method comprising:

obtaining a teacher network that includes artificial neural layers configured to
automatically identify one or more objects in an image examined by the artificial neural layers;

receiving a set of task images at the teacher network, each of the task images in the
set depicting a common obiject;

examining the set of task images with the teacher network, wherein examining the set
includes each of the artificial neural layers in the teacher network applying one or more
functions to each respective pixel of multiple pixels within the task images in the set to
generate a score vector for the respective pixel, the score vector representing probabilities
that the respective pixel represents different object classes;

identifying a subset of the artificial neural layers of the teacher network which, during
the examination of the set of task images, calculate that one or more of the pixels within the
task images represent the common object, wherein identifying the subset includes selecting
the artificial neural layers that, upon applying the one or more functions to a pixel that depicts
the common object, generate the score vector indicating that the pixel has a greater probability
of representing an object class associated with the common object than any other object class
of the different object classes; and

defining a student network to include at least the subset of the artificial neural layers
of the teacher network, wherein the student network is configured to automatically identify one
or more objects in an input image examined by the student network;

wherein a storage size of the student network in a memory is smaller than the teacher

network.

The method of claim 1, wherein the student network is defined by disabling the artificial

neural layers of the teacher network that are not a part of the sub set.

The method of claim 2, wherein the artificial neural layers of the teacher network that
are not a part of the subset are disabled by adjusting respective weight values of the artificial

neural layers not a part of the subset to zero.
The method of claim 1, wherein the student network is defined by removing the artificial

neural layers of the teacher network that are not a part of the subset such that the student

network includes fewer artificial neural layers than the teacher network.
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11.

The method of claim 1, wherein the obtaining operation includes receiving the teacher

network from a remote server along a bi-directional communication link.

The method of claim 1, wherein the common object depicted in the set of task images

is a crack or a tear.

The method of claim 1, further comprising transmitting the student network to a remote

server.

The method of claim 1, wherein the student network is defined by transferring the
artificial neural layers of the subset from the teacher network to form the student network.

The method of claim 1, further comprising examining the input image with the student
network to automatically identify the one or more objects in the input image.

The method of claim 9, wherein the one or more objects in the input image are related
to the common object depicted in the set of task images.

A system comprising:

a memory configured to store a teacher network, task images, and a student network;

a controller circuit configured to:

obtain a teacher network that includes artificial neural layers configured to
automatically identify one or more objects in an image examined by the artificial neural layers;
receive a set of task images at the teacher network, each of the task images in the set
depicting a common object;

examine the set of task images with the teacher network, wherein each of the artificial
neural layers in the teacher network is configured to apply one or more functions to each
respective pixel of multiple pixels within the task images in the set to generate a score vector
for the respective pixel, the score vector representing probabilities that the respective pixel
represents different object classes;

identify a subset of the artificial neural layers of the teacher network which, during the
examination of the set of task images, calculate that one or more of the pixels within the task
images represent the common object, wherein the controller circuit is configured to identify
the subset by selecting the artificial neural layers that, upon applying the one or more functions
to a pixel that depicts the common object, generate the score vector indicating that the pixel
has a greater probability of representing an object class associated with the common object

than any other object class of the different object classes; and
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15.

16.

17.

18.

define a student network to include at least the subset of the artificial neural layers of
the teacher network, wherein the student network is configured to automatically identify one
or more objects in an input image examined by the student network;

wherein a storage size of the student network is smaller than the teacher network.

The system of claim 11, wherein the controller circuit is configured to define the student
network by disabling the artificial neural layers of the teacher network that are not a part of the

subset.

The system of claim 12, wherein the controller circuit is configured to disable the
artificial neural layers of the teacher network that are not a part of the subset by adjusting
respective weight values of the artificial neural layers not a part of the subset to zero.

The system of claim 11, wherein the controller circuit is configured to define the student
network by removing the artificial neural layers of the teacher network that are not a part of
the subset such that the student network includes fewer artificial neural layers than the teacher

network.

The system of claim 11, further comprising a communication circuit configured to
maintain a bi-directional communication link with a remote server, wherein the controller circuit
is configured to obtain the teacher network from the remote server along the bi-directional

communication link.

The system of claim 15, wherein the controller circuit is configured to transmit the

student network to the remote server.

The system of claim 11, wherein the common object depicted in the set of task images

is a crack or a tear.

A method comprising:

obtaining a teacher network that includes artificial neural layers configured to
automatically identify one or more objects in an image examined by the artificial neural layers;

receiving a set of task images at the teacher network, each of the task images in the
set depicting a common obiject;

examining the set of task images with the teacher network, wherein examining the set

includes each of the artificial neural layers in the teacher network applying one or more
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functions to each respective pixel of multiple pixels within the task images in the set to
generate a score vector for the respective pixel, the score vector representing probabilities
that the respective pixel represents different object classes;

identifying a subset of the artificial neural layers of the teacher network which, during
the examination of the set of task images, calculate that one or more of the pixels within the
task images represent the common object, wherein identifying the subset includes selecting
the artificial neural layers that, upon applying the one or more functions to a pixel that depicts
the common object, generate the score vector indicating that the pixel has a greater probability
of representing an object class associated with the common object than any other object class
of the different object classes; and

defining a student network to include at least the subset of the artificial neural layers
of the teacher network, the student network defined by removing the artificial neural layers of
the teacher network that are not a part of the subset such that the student network includes
fewer artificial neural layers than the teacher network, wherein the student network is
configured to automatically identify one or more objects in an input image examined by the
student network, and a storage size of the student network in a memory is smaller than the

teacher network.

The method of claim 18, wherein the obtaining operation includes receiving the teacher

network from a remote server along a bi-directional communication link.

The method of claim 18, wherein the common object depicted in the set of task images

is a crack or a tear.
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