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Receive training data representing a plurality of images which depict objects
having an object sub-type for which a deep neural network will be trained to
recognize 402

( For each training iteration 1

Select particular training data for an image from the plurality of images

404

Determine whether to randomly permute a property of the selected image
that is represented by the particular training data 406

1

Provide, to the deep neural network, the particular training data for the
selected image or the randomly permuted particular training data for the
selected image 408

4

Receive, from the deep neural network, output data indicating a predicted
label for a particular object sub-type for an object depicted in the selected
image and a confidence score 410

v

Update one or more weights in the deep neural network using an expected
output value that indicates an actual object sub-type label for the object
depicted in the selected image, the predicted label for the particular object

S 400

sub-type, and the confidence score 412
l No
L Training process completed? 444 p

Yes ¢

Provide the deep neural network to a device for use detecting whether one
or more images depict objects having the particular object sub-type oy

FIG. 4
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Receive data for an image that depicts at least one object
502

Should the device
create multiple overlapping portions of data for the

image?
504

No Yes

: ¢ Create the multiple overlapping
Provide, to a deep portions of data for the image 508

neural network,
the data to cause ¢

the deep neural

network to predict Provide, to the deep neural network,
object sub-type data for each of the multiple
labels for the at overlapping portions separately to
least one object cause the deep neural network to
predict object sub-type labels for the at
306 least one object 510

v

Receive, from the deep neural network, output data that
represents a sub-type label that indicates a likely object sub-type
for an object, and an object location that indicates a location of the

object in the image 512

Does a confidence
scores satisfy a threshold
confidence score?

514

Yes

S 500

Generate, using the output data for one or more objects, a
representation of the image that indicates, for each object in the
one or more objects, a location of the object in the image and the
sub-type label that indicates the likely object sub-type for the

object 516
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