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SYSTEMS AND METHODS FOR NOSE-BASED PET IDENTIFICATION

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to and the benefit of U.S. Provisional
Application No. 63/125,929, filed on December 15, 2020, the contents of which are

incorporated herein by reference for all purposes.

FIELD
[0002] This disclosure related generally to pet identification, and in particular to pet
identification via image recognition.
BACKGROUND
[0003] Current method for lost dog identification include the cumbersome and

inconvenient methods of microchipping or dog tags. Both of these methods include
significant barriers to register and identify a pet. Microchipping requires trips to a vet and
dog tags often require the involvement of a government agency. Further, there can be some

concern regarding safety for the pet involved in microchipping and dog tags can become lost.

SUMMARY
[0004] According to various embodiments, users can identify a pet using images of
the pet’s nose. A user can capture an image of the nose of a pet and the image can be
analyzed to determine features of the nose that are distinctive for the pet. A database of
registered pets that store representations of the features of the noses of the registered pets can
be queried to determine the identity of a pet. According to various embodiments, a user need
only a mobile device running a nose identification App to register a pet, in the case of an
owner, or identify a pet, in the case of a pet service provide or lost pet finder. Thus, pet
identification can be achieved with significantly fewer barriers than conventional
microchipping and dog tagging.
[0005] According to various embodiments, a method for identifying a pet via an
image of a nose of the pet includes receiving at least one image comprising the nose of the
pet, identifying the nose of the pet and nostrils of the nose in the at least one image,
comparing a degree of alignment of the nostrils of the nose with a first threshold value, in
accordance with the degree of alignment of the nostrils meeting the threshold value,
determining a quality metric for at least a nose portion of the image, and in accordance with
the quality meeting a second threshold value, determining a representation of features of the

nose of the pet in the at least one image.
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[0006] In any of these embodiments, identifying the nose of the pet and nostrils of the
nose in the at least one image can include using a machine learning algorithm.

[0007] In any of these embodiments, comparing a degree of alignment of the nostrils
of the nose with a first threshold value can include determining a horizontal alignment of the
nostrils by determining a vertical offset between the nostrils.

[0008] In any of these embodiments, the first threshold value can be 30 degrees.
[0009] In any of these embodiments, the method can further include, prior to
determining the representation of features of the nose of the pet in the at least one image,
comparing a size of one nostril to the other.

[0010] In any of these embodiments, the quality metric can be a blur metric.
Optionally, the blur metric is determined using singular value decomposition.

[0011] In any of these embodiments, the representation of features of the nose of the
pet can be determined via a local binary patterns histogram algorithm.

[0012] In any of these embodiments, the method may further include comparing the
representation of features of the nose of the pet with a plurality of stored representations of
features of noses of pets corresponding to stored pet identities to identify the pet.

[0013] According to various embodiments, a system includes one or more processors,
memory, and one or more programs stored in the memory and comprising instructions for
execution by the one or more processors for performing any of the above methods.

[0014] According to various embodiments, a non-transitory computer readable
storage medium stores one or more programs for execution by one or more processors for

performing any of the above methods.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] The invention will now be described, by way of example only, with reference to the
accompanying drawings, in which:
[0016] FIG. 1 illustrates a method for pet identification using image recognition,
according to various embodiments;
[0017] FIGS. 2A and 2B illustrate a technique for extracting features of a nose of a
pet, according to various embodiments;
[0018] FIG. 3 illustrates a method for registering a pet using a nose-recognition based
pet identification method, according to various embodiments;
[0019] FIG. 4 illustrates a method for identifying a pet via a nose recognition method,

according to various embodiments;
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[0020] FIGS. 5A and 5B illustrate a graphical user interface for capturing one or more
images of a nose of a dog for identification and identifying information, according to various
embodiments;

[0021] FIG. 6 illustrates a system for pet identification, according to various
embodiments;

[0022] FIG. 7 illustrates an example of a computing system, according to some

embodiments; and

[0023] FIG. 8 illustrates an example of measurements used to determine alignment of
nostrils.

DETAILED DESCRIPTION
[0024] Systems and methods, according to various embodiments, enable the

identification of pets via image recognition of on images of pet noses. According to various
embodiments, an image of at least a portion of a face of a pet, such as a dog or cat, is
captured and analyzed to detect the nose of the pet in the image. The nose portion is
analyzed and converted to a representation of features of at least a portion of the nose is
stored in a database along with identifying information for the pet. Subsequently captured
images of the pet can be analyzed in similar fashion and compared to the stored
representation to identify the pet.

[0025] According to various embodiments, a mobile application on a user mobile
device may enable a user to capture an image of a face of a pet and upload the image or a
representation of the image to a server that stores the representation of the image in a pet
identification database. A pet owner may provide identifying information along with an
image of their pet, such as during a registration process. A finder of a lost pet may use the
mobile application to capture an image of a lost pet for identifying the lost pet. According to
some embodiments, upon matching an image captured by a finder of a lost pet with a
representation of an image in the pet identification databased, the server may provide an alert
to a pet owner that their pet has been found. The systems and methods described herein
enable lost pets to be reunited with their owners without requiring veterinary visits and
surgery, as required with microchipping, and without requiring tags that can be damaged or
mistakenly left off of the pet.

[0026] In some embodiments, the systems and methods described herein enable
storing of pet related activities, such as veterinary visits, in associated with pet identities for

tracking the health or other aspects of the pet over the pet’s lifetime. A veterinary office,
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groomer, or other pet service provider, can capture an image of a pet when checking the pet
in for an appointment. The pet can be automatically identified and records generated during a
previous appointment can be accessed for reference by the provider and/or records generated
during the appointment can be associated with the pet for future access by the provider or a
different provider.

[0027] In the following description of the various embodiments, it is to be understood

2

that the singular forms “a,” “an,” and “the” used in the following description are intended to
include the plural forms as well, unless the context clearly indicates otherwise. It is also to be
understood that the term “and/or” as used herein refers to and encompasses any and all
possible combinations of one or more of the associated listed items. It is further to be

2

understood that the terms “includes, “including,” “comprises,” and/or “comprising,” when
used herein, specify the presence of stated features, integers, steps, operations, elements,
components, and/or units but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, units, and/or groups thereof.
[0028] Certain aspects of the present disclosure include process steps and instructions
described herein in the form of an algorithm. It should be noted that the process steps and
instructions of the present disclosure could be embodied in software, firmware, or hardware
and, when embodied in software, could be downloaded to reside on and be operated from

different platforms used by a variety of operating systems. Unless specifically stated

otherwise as apparent from the following discussion, it is appreciated that, throughout the
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description, discussions utilizing terms such as “processing,” “computing,” “calculating,”

2

“determining,” “displaying,” “generating” or the like, refer to the action and processes of a
computer system, or similar electronic computing device, that manipulates and transforms
data represented as physical (electronic) quantities within the computer system memories or
registers or other such information storage, transmission, or display devices.

[0029] The present disclosure in some embodiments also relates to a device for
performing the operations herein. This device may be specially constructed for the required
purposes, or it may comprise a general purpose computer selectively activated or
reconfigured by a computer program stored in the computer. Such a computer program may
be stored in a non-transitory, computer readable storage medium, such as, but not limited to,
any type of disk, including floppy disks, USB flash drives, external hard drives, optical disks,
CD-ROMs, magnetic-optical disks, read-only memories (ROMs), random access memories
(RAMs), EPROMs, EEPROMs, magnetic or optical cards, application specific integrated

circuits (ASICs), or any type of media suitable for storing electronic instructions, and each

4
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connected to a computer system bus. Furthermore, the computing systems referred to in the
specification may include a single processor or may be architectures employing multiple
processor designs, such as for performing different functions or for increased computing
capability. Suitable processors include central processing units (CPUs), graphical processing
units (GPUs), field programmable gate arrays (FPGAs), and ASICs.

[0030] The methods, devices, and systems described herein are not inherently related
to any particular computer or other apparatus. Various general-purpose systems may also be
used with programs in accordance with the teachings herein, or it may prove convenient to
construct a more specialized apparatus to perform the required method steps. The required
structure for a variety of these systems will appear from the description below. In addition,
the present invention is not described with reference to any particular programming language.
It will be appreciated that a variety of programming languages may be used to implement the
teachings of the present invention as described herein.

[0031] FIG. 1 illustrates a method 100 for pet identification using image recognition
performed on an image of distinctive anatomy of the pet. According to various embodiments,
method 100 can be used to identify a pet, such as a dog or cat, from an image of the nose of
the pet. The description below refers to identification of a dog, but it is to be understood that
the principles described below could be applied to identification of other animals, such as a
cat, and that such application is within the scope of this disclosure.

[0032] At step 102, an image of a face dog is captured, such as using the camera of a
mobile device. The image can be captured using an App running on the mobile device,
which may guide a user to capture at least one image the nose of the dog. In some
embodiments, the App controls the mobile device to ensure that the flash is on during image
capture so that the dog nose is adequately illuminated.

[0033] At step 104, the image is analyzed to detect the nose in the image and to detect
the nostrils in the image. In some embodiment, the nose and/or nostrils are detected using a
machine learning algorithm, such as the Google™ AutoML Object Detection model. In
some embodiments, the machine learning algorithm is trained on images of dog noses and/or
nostrils. In some embodiments, the machine learning algorithm is trained on images of dog
noses and/or nostrils that are labeled and include bounding boxes for the nose and/or nostrils.
In some embodiments, the machine learning algorithm determines a bounding box of the
nose. According to various embodiments, if the nose and/or nostrils cannot be detected, then
method 100 may return to step 102 for the capture of another image. The user may be

prompted, for example, to capture another image.
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[0034] At step 106, if the nose and nostrils have been detected, then the nostrils are
analyzed to determine the alignment of the nostrils in the image. In some embodiments, a
vertical distance between top edges or centers of the detected nostrils may be measured and
used along with a horizontal spacing between the measurement points to determine the
alignment of the nostrils. An example of this is shown in FIG. 8, which includes a schematic
representation of an exemplary nose 802 having nostrils 804 and 806. A machine learning
model has determined a bounding box 808 for the nose 802, a bounding box 810 for nostril
804, and a bounding box 812 for nostril 806. A vertical measurement 814 may be taken
between the tops of the bounding boxes 810, 812, which may correspond with the tops of the
nostrils 804, 806, and a horizontal measurement 816 may be taken between the horizontal
centers of the bounding boxes 810, 812. One or both of these measurements may be used to
determine alignment of the nostrils. In some embodiments, the determined alignment may be
compared to an alignment threshold value to determine whether the nostrils are adequately
aligned in the image. Examples of alignment thresholds include 30 degrees or less, 25
degrees or less, 20 degrees or less, 15 degrees or less, 5 degrees or less, 2 degrees or less, and
1 degree or less, with the angle taken between a line connecting an estimate of the nostril top
edges or centers and a horizontal line across the image. FIG. 8 illustrates an exemplary
angular measurement 818 that may be determined from the horizontal and vertical spacing of
the nostrils, as discussed above. If the nostrils are not adequately aligned, then the method
returns to step 102 for the capture of a new image. In some embodiments, the alignment of
the nostrils may be used to rotate the image instead of or in addition to accepting or rejecting
the image. For example, if the determined alignment is 5 degrees from horizontal, then the
image may be rotated by 5 degrees.

[0035] In some embodiments, the sizes of the nostrils may be compared and a
measure of the difference between the sizes of the nostrils may be compared to a threshold
value. Nostrils that are too dissimilar in size may indicate that the nose is turned to far to one
side in the image or that the light comes too strongly from one side, either of which may
provide poor performance. For example, with respect to FIG. 8, the size of nostril 804 may
be determined to be less than the size of the nostril 806 based on the sizes of the respective
bounding boxes 810, 812. Images having nostrils that are too dissimilar in size (for example,
failing to meet a predetermined threshold size difference) may be rejected and the method
may return to step 102 for the capture of a new image. In some embodiments, guidance may

be provided to the user regarding how to improve the next image capture.
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[0036] At step 108, if the nostrils are adequately aligned and/or after rotating the
image according to the alignment, the image may be cropped to include primarily the nose-
portion. At least some of any non-nose portion of the image may be removed, such as by
removing portions outside of the bounding box of the nose determined at step 104. In some
embodiments, the image is down-sampled to reduce the amount of data and processing time.
In some embodiments, the image is converted to a gray-scale image (in some embodiments,
the image is converted to a gray-scale image prior to or during any one of steps 104-106).
[0037] At step 110, the cropped image is analyzed to determine an image quality
metric for the image. In some embodiments, the image quality metric is a degree of blur.
The image blur can be determined using any suitable blur analysis technique or combination
of techniques, such as Variance of Laplacian, Cumulative Probability of Blur Detection
(CPBD), Structural Similarity (SSIM), and Haar Wavelet. In some embodiments, a singular
value decomposition (SVD) method is used to calculate a blur degree number, which is then
compared to a threshold. According to various embodiments, if the blur degree number (or
other image quality metric) fails to meet the threshold requirement, the image is rejected and
the method returns to step 102 for capturing a new image.

[0038] At step 112, if the image meets the image quality threshold (e.g., blur degree)
requirement of step 110, then the image (or cropped portion of the image) is analyzed to
extract the distinctive features of the nose of the pet and generate a representation of the
features of the nose in the image that will be relatively invariant from one image of the nose
to the next such that two images of the same nose taken at different times and in different
conditions will produce the same or substantially the same representation. In some
embodiments, a Local Binary Patterns Histogram (LBPH) technique is used to generate the
representation of the features of the nose in the image. According to some embodiments, the
LBPH technique includes dividing the cropped image into a grid (e.g., with 8x8 cells),
calculating the LBP for each cell, and then calculating the histogram of that LBP. FIGS. 2A
and 2B illustrate the LBPH technique for extracting the features of the nose of a pet,
according to various embodiments. FIG. 2A illustrates the generation of an LBP
representation 204 of the cropped image 202. FIG. 2B illustrates the calculation of a
histogram 206 for each cell of a grid 208 of the LBP representation 204. The LBPH used in
step 112 is merely an example of a method for generating a representation of the features of
the nose. Another example is perceptual hashing,

[0039] In some embodiments, a user may be guided to capture a plurality of images

of the nose of the pet and method 100 may be performed on the images after all have been
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captured. In some embodiments, a subsequent image is captured only if an image fails to
meet one or more image quality thresholds of method 100. In some embodiments, method
100 is performed on each of a plurality of images and the image that has the best quality
metrics may be selected for generating the representation of the features of the nose in step
112.

[0040] FIG. 3 illustrates a method 300 for registering a pet using a nose-recognition
based pet identification method, such as method 100 of FIG. 1. At step 302, one or more
images of a nose of a pet are received and used to generate a representation of features of the
nose, such as using method 100 of FIG. 1. The images may be captured by a mobile device,
such as the mobile device of an owner of the pet, and received by an App running on the
mobile device and/or may be received by a server that is communicatively connected to a
mobile device that captures the image(s). In some embodiments, the App may guide the user
through an image capture process. One or more steps of method 100 for generating the
representation of the features of the nose of the pet may be performed on a server connected
to the mobile device. For example, an image captured by the mobile device may be uploaded
to the server and the server may perform steps 104-112. In some embodiments, one or more
steps of method 100 are performed locally on the mobile device. In some embodiments, all
steps of method 100 are performed on the device and the representation of the features of the
nose of the pet generated by the mobile device (e.g., App running on the mobile device) is
uploaded to a server. The representation of the features of the nose are stored in a pet
identification database on the server.

[0041] At step 304, identifying information for the pet is received, such as at the
mobile device of the pet owner and/or at a server. Examples of identifying information are:
name of the pet, breed of the pet, sex of the pet, physical characteristics of the pet (weight,
height, color, etc.), name of the pet owner, phone number of the pet owner, address of pet
owner, etc. The identifying information may be entered into an App running on the mobile
device via one or more fields of a graphical user interface. The identifying information is
uploaded to the server and stored in the database on the server in association with the
representation of the features of the nose of the pet.

[0042] FIG. 4 illustrates a method for identifying a pet via the nose recognition
method 100 of FIG. 1. At step 402, one or more images of a nose of a pet are captured at a
mobile device. The mobile device may belong to someone who found a pet that appeared to
be lost and the mobile device owner may use a lost pet identification feature of an App

running on their mobile device to try to identify the pet, or the mobile device could be a
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mobile device of a veterinary practice or other pet service that is checking in the pet for an
appointment. The one or more images of the nose of the pet are analyzed according to
method 100 of FIG. 1 and a representation of the features of the nose is generated. The
representation of the features of the nose may be uploaded to a server communicatively
connected to the mobile device or the server may generate the representation of the features
of the nose from images captured by the mobile device.

[0043] At step 404, the representation of the features of the nose generated at step 402
are compared with a database of stored representations corresponding to registered pets to
determine whether the representation matches any stored representations. In some
embodiments, matching can be determined by calculating a similarity score between the
representation of the features of the nose generated at step 402 and a respective representation
in the database, and the similarity score can be compared to a threshold value. Various
techniques for comparing the LBPH of step 112 of method 100 include Euclidean distance,
chi-square, and absolute value. Upon achieving a match, the identifying information for the
stored representation is retrieved from the database.

[0044] At step 406, upon achieving a successful match in step 404, an indication of
the identification of the pet may be provided. In some embodiments, the indication is
provided to the mobile device that initiated the identification process, such as the lost pet
finder or the pet service provider. In some embodiments, an indication that a lost pet has
been found may be provided to the mobile device of the pet owner along with some
indication of the location of the pet, such as GPS or map location of the pet based on the
location of the mobile device of the pet finder or location information provided by the pet
finder (e.g., manually entered by the pet finder into the App). In some embodiments,
information regarding the lost pet finder may be provided to the pet owner, such as a phone
number. In some embodiments, the App on the mobile device of the pet owner and pet finder
may enable communication between the pet owner and pet finder.

[0045] FIG. 5A illustrates a graphical user interface 500 for capturing one or more
images of a nose of a dog for use in method 100 of FIG. 1. A target box 502 may be
provided to guide the user regarding how to capture an image of the nose of the dog. FIG. 5B
illustrates pet identifying information that may be provided via the user interface 500.

[0046] FIG. 6 illustrates a system 600 for pet identification, according to various
embodiments. One or more mobile devices 602 can be used to capture images of a nose of a
pet. The images or results of one or more steps of image processing performed by the mobile

device 602 can be transmitted to a server 604 connected to the mobile device 602 via one or
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more networks 606. The server 604 is connected to a database 608 for storing a
representation of the features of a nose of a pet along with identifying information. The
server 604 may query the database 608 to search for a match to a representation of features of
a nose of a pet for identifying the pet, according to the principles discussed above.

[0047] FIG. 7 illustrates an example of a computing system 700, in accordance with
some embodiments, that can be used for one or more of components of system 600 of FIG. 6,
such mobile device 602 or server 604. System 600 can be a computer connected to a
network, such as a local area network, a wide area network, a cellular network, etc. System
600 can be a client or a server. As shown in FIG. 7, system 700 can be any suitable type of
processor-based system, such as a personal computer, workstation, server, handheld
computing device (portable electronic device) such as a phone or tablet, or dedicated device.
The system 700 can include, for example, one or more of input device 720, output device
730, one or more processors 710, storage 740, and communication device 760. Input device
720 and output device 730 can generally correspond to those described above and can either
be connectable or integrated with the computer.

[0048] Input device 720 can be any suitable device that provides input, such as a touch screen,
keyboard or keypad, mouse, gesture recognition component of a virtual/augmented reality
system, or voice-recognition device. Output device 730 can be or include any suitable device
that provides output, such as a display, touch screen, haptics device, virtual/augmented reality
display, or speaker.

[0049] Storage 740 can be any suitable device that provides storage, such as an electrical,
magnetic, or optical memory including a RAM, cache, hard drive, removable storage disk, or
other non-transitory computer readable medium. Communication device 760 can include any
suitable device capable of transmitting and receiving signals over a network, such as a network
interface chip or device. The components of the computing system 700 can be connected in
any suitable manner, such as via a physical bus or wirelessly.

[0050] Processor(s) 710 can be any suitable processor or combination of processors, including
any of, or any combination of, a central processing unit (CPU), field programmable gate array
(FPGA), and application-specific integrated circuit (ASIC). Software 750, which can be stored
in storage 740 and executed by one or more processors 710, can include, for example, the
programming that embodies the functionality or portions of the functionality of the present
disclosure (e.g., as embodied in the devices as described above). For example, software 750
can include one or more programs for performing one or more of the steps of method 400,

method 800, and/or method 1000.
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[0051] Software 750 can also be stored and/or transported within any non-transitory computer-
readable storage medium for use by or in connection with an instruction execution system,
apparatus, or device, such as those described above, that can fetch instructions associated with
the software from the instruction execution system, apparatus, or device and execute the
instructions. In the context of this disclosure, a computer-readable storage medium can be any
medium, such as storage 740, that can contain or store programming for use by or in connection
with an instruction execution system, apparatus, or device.

[0052] Software 750 can also be propagated within any transport medium for use by or in
connection with an instruction execution system, apparatus, or device, such as those described
above, that can fetch instructions associated with the software from the instruction execution
system, apparatus, or device and execute the instructions. In the context of this disclosure, a
transport medium can be any medium that can communicate, propagate or transport
programming for use by or in connection with an instruction execution system, apparatus, or
device. The transport computer readable medium can include, but is not limited to, an
electronic, magnetic, optical, electromagnetic, or infrared wired or wireless propagation
medium.

[0053] System 700 may be connected to a network, which can be any suitable type of
interconnected communication system.  The network can implement any suitable
communications protocol and can be secured by any suitable security protocol. The network
can comprise network links of any suitable arrangement that can implement the transmission
and reception of network signals, such as wireless network connections, T1 or T3 lines, cable
networks, DSL, or telephone lines.

[0054] System 700 can implement any operating system suitable for operating on the network.
Software 750 can be written in any suitable programming language, such as C, C++, Java, or
Python. In various embodiments, application software embodying the functionality of the
present disclosure can be deployed in different configurations, such as in a client/server
arrangement or through a Web browser as a Web-based application or Web service, for
example.

[0055] The foregoing description, for the purpose of explanation, has been described with
reference to specific embodiments. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the precise forms disclosed. Many
modifications and variations are possible in view of the above teachings. The embodiments
were chosen and described in order to best explain the principles of the techniques and their

practical applications. Others skilled in the art are thereby enabled to best utilize the techniques
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and various embodiments with various modifications as are suited to the particular use
contemplated.

[0056] Although the disclosure and examples have been fully described with reference to the
accompanying figures, it is to be noted that various changes and modifications will become
apparent to those skilled in the art. Such changes and modifications are to be understood as
being included within the scope of the disclosure and examples as defined by the claims.
Finally, the entire disclosure of the patents and publications referred to in this application are

hereby incorporated herein by reference.
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CLAIMS

1. A method for identifying a pet via an image of a nose of the pet comprising, at
a computing system:

receiving at least one image comprising the nose of the pet;

identifying the nose of the pet and nostrils of the nose in the at least one image;

comparing a degree of alignment of the nostrils of the nose with a first threshold
value;

in accordance with the degree of alignment of the nostrils meeting the threshold value,
determining a quality metric for at least a nose portion of the image; and

in accordance with the quality metric meeting a second threshold value, determining a

representation of features of the nose of the pet in the at least one image.

2. The method of claim 1, wherein identifying the nose of the pet and nostrils of
the nose in the at least one image comprises using a machine learning algorithm.

~

3. The method of claim 1 or claim 2, wherein comparing a degree of alignment
of the nostrils of the nose with a first threshold value comprises determining a horizontal

alignment of the nostrils by determining a vertical offset between the nostrils.

4. The method of any one of the preceding claims, wherein the first threshold

value is 30 degrees.

5. The method of any one of the preceding claims, further comprising, prior to
determining the representation of features of the nose of the pet in the at least one image,

comparing a size of one nostril to the other.

6. The method of any one of the preceding claims, wherein the quality metric is a

blur metric.

7. The method of claim 6, wherein the blur metric is determined using singular

value decomposition.

8. The method of any one of the preceding claims, wherein the representation of

features of the nose of the pet is determined via a local binary patterns histogram algorithm.

9. The method of any one of the preceding claims, comprising comparing the
representation of features of the nose of the pet with a plurality of stored representations of

features of noses of pets corresponding to stored pet identities to identify the pet.
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10. A system comprising one or more processors, memory, and one or more
programs stored in the memory and including instructions for execution by the one or more
processors for

receiving at least one image comprising a nose of a pet;

identifying the nose of the pet and nostrils of the nose in the at least one image;

comparing a degree of alignment of the nostrils of the nose with a first threshold
value;

in accordance with the degree of alignment of the nostrils meeting the threshold value,
determining a quality metric for at least a nose portion of the image; and

in accordance with the quality metric meeting a second threshold value, determining a

representation of features of the nose of the pet in the at least one image.

11.  The system of claim 10, wherein identifying the nose of the pet and nostrils of

the nose in the at least one image comprises using a machine learning algorithm.

12.  The system of claim 10 or claim 11, wherein comparing a degree of alignment
of the nostrils of the nose with a first threshold value comprises determining a horizontal

alignment of the nostrils by determining a vertical offset between the nostrils.

13.  The system of any one of claims 10-12, wherein the first threshold value is 30

degrees.

14.  The system of any one of claims 10-13, wherein the one or more programs
include further instructions for, prior to determining the representation of features of the nose

of the pet in the at least one image, comparing a size of one nostril to the other.

15.  The system of any one of claims 10-14, wherein the quality metric is a blur

metric.

16.  The system of claim 15, wherein the blur metric is determined using singular

value decomposition.

17.  The system of any one of claims 10-16, wherein the representation of features

of the nose of the pet is determined via a local binary patterns histogram algorithm.

18. The system of any one of claims 10-17, wherein the one or more programs
include further instructions for comparing the representation of features of the nose of the pet
with a plurality of stored representations of features of noses of pets corresponding to stored

pet identities to identify the pet.
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19. A non-transitory computer readable storage medium storing one or more
programs for execution by one or more processors for performing the method of any one of

claims 1-9.
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