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(57) ABSTRACT

A server system stores a database of records. Each record
stores a digital image of a pet, facial recognition markers,
and owner identification information. An owner may register
his/her pet using a cellular telephone and a mobile app. The
owner is prompted to supply a digital photograph of the pet
and to enter eye and nose location information. The system
generates therefrom facial recognition markers and stores
the markers in a record. If a lost pet is found, a finding user
can use a cellular telephone to take a picture of the animal
and to enter eye and nose location information. The system
generates markers and compares the markers in a facial
recognition process to other stored markers to identify
records of animals that resemble the lost pet. If the record of
the lost pet is identified, then owner identification informa-
tion in the record is used to contact the owner.
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A USER DOWNLOADS THE FINDING ROVER (“FR") APP FROM THE APPLE APP
STORE OR FROM AN FR SERVER WEBSITE.
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THE USER REGISTERS A PET USING ONE OR MORE REGISTRATION WEB PAGES
(SEE FIG. 3) SERVED BY THE FR SERVER. ARECORD FOR THE PET IS CREATED IN
A DATABASE OF RECORDS. THE USER ENTERS A DIGITAL IMAGE OF THE PET,
GEOGRAPHICAL INFORMATION, CONTACT INFORMATION, ETC. THIS
INFORMATION IS STORED IN THE NEWLY CREATED RECORD.
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IMAGE OF THE PET. THESE MARKERS ARE STORED IN THE NEWLY CREATED
RECORD.
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A USER FINDS AN ANIMAL.
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THE USER ACTIVATES THE FR APP (SEE FIG. 4) ON THE USER’S CELL PHONE,
AND IS PROMPTED TO TAKE A DIGITAL PHOTOGRAPH OF THE ANIMAL. IN
RESPONSE, THE USER TAKES A DIGITAL PHOTOGRAPH OF THE ANIMAL AND
THE FR APP SENDS THE DIGITAL PHOTO TO THE FR SERVER SYSTEM.

203
A4 {
THE FR SERVER SYSTEM USES FACIAL RECOGNITION TO DERIVE MARKERS
FROM THE PHOTO OF THE FOUND ANIMAL. THE FR SERVER SYSTEM COMPARES
THE MARKERS FOR THE FOUND ANIMAL WITH THE MARKERS IN THE PREVIOUSLY
STORED RECORDS IN THE DATABASE AND THEREBY IDENTIFIES ONE OR MORE

LIKELY MATCHING RECORDS.
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THE FR SERVER SYSTEM CONTACTS THE USER (THE FINDING USER) SUCH THAT
THE IMAGE OF THE ANIMAL FROM THE MATCHED RECORD [S DISPLAYED ON THE
FINDING USER'S CELL PHONE. THE FR APP PRESENTS A BUTTON TO THE

FINDING USER “DO YOU WANT TO CONTACT THE OWNER™?
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THE FINDING USER SELECTS THE BUTTON. THE FR APP COMMUNICATES A
MESSAGE TO THE FR SERVER SYSTEM, AND THE FR SERVER SYSTEM IN TURN
COMMUNICATES THE MESSAGE TO THE USER ASSOCIATED WITH THE MATCHED
RECORD (THE OWNING USER). THE MESSAGE IS RELAYED SUCH THAT THE
FINDING USER DOES NOT LEARN THE CONTACT INFO OF THE OWNING USER
(UNLESS THE OWNING USER DISCLOSES THE CONTACT INFORMATION IN A
PUBLIC NOTE).

END

USING THE FR SYSTEM TO IDENTIFY THE RECORD
OF ALOST PET

FIG. 2
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[500
START
501
| AN IMAGE OF AN ANIMAL TO BE REGISTERED IS SUBMITTED. I-’\
l 502
| USER SUPPLIES EYE AND NOSE LOCATION INFORMATION. ./\

]

GIVEN THE EYE AND NOSE LOCATION INFORMATION FROM THE USER, 903
AND KNOWN DESIRED END POSITIONS FOR THOSE LOCATIONS, A 3X3
AFFINE TRANSLATION MATRIX IS DETERMINED.

v

USE THE AFFINE TRANSLATION MATRIX ON EACH POINT OF THE IMAGE TO
GET A SECOND IMAGE THAT IS TRANSLATED, ROTATED, SCALED, AND
SHEARED SO THAT THE EYES ARE ON THE SAME HORIZONTAL LINE AND
THE SAME DISTANCE APART, AND SO THAT THE NOSE IS AT THE SAME
PLACE IN THE X-DIMENSION IN ALL SUCH SECOND IMAGES.

.

| SCALE DOWN TO A 32X32 RESOLUTION IMAGE. 508

)

| OVAL CROP TO A PREDETERMINED OVAL SHAPE AND SIZE. I"\ 506

v

| HISTOGRAM EQUALIZATION (NORMALIZE FOR LIGHTING). l-/‘ 507

v

| CONVERTS EACH PIXEL FROM RGB COLOR SPACE TO HSV COLOR SPACE. l"“ 508

v

| THE PIXEL DATA FOR THE OVAL IS PUT INTO A BYTE STRING. l-’\ 509

]

THE BYTE STRING IS STORED IN THE FR DATABASE IN ASSOCIATION WiTH [~ 510
AN ID.

v

| AN IMAGE OF A FOUND PET IS SUBMITTED. ]“* 511

.

L~ 504
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PARAMETERS FROM FINDING USER (FOR EXAMPLE, GPS OF WHERE FOUND,
SIZE OF DOG) USED TO REDUCE LIST OF ANIMALS IN THE FR DATABASE TO
SEARCH OVER.

'

WSM SENDS: 1) THE IMAGE OF THE FOUND ANIMAL, 2) THE USER-INDICATED | __ 514
EYE AND NOSE LOCATION INFORMATION, AND 3) THE IDS OF RECORDS TO
SEARCH OVER.

'

[PM USES THE EYE AND NOSE LOCATION INFORMATION TO CONVERT THE
DIGITAL IMAGE OF THE FOUND ANIMAL INTO A CORRESPONDING BYTE
STRING.

v

IPM USES THE IDS TO ACCESS THE FR DATABASE AND TO RETRIEVE THE | ___ 514¢
BYTE STRING FOR EACH ID.

!

ASSEMBLE THE BYTE STRINGS TO BUILD AN MXN MATRIX. EACH BYTE
STRING IS A COLUMN. M IS THE NUMBER OF PIXELS, WHERE EACH PIXEL

~—~513

-~ 515

-~ 517
INCLUDES AN H VALUE, AN S VALUE, AND AV VALUE. N THE NUMBER OF
RECORDS TO SEARCH OVER.
FIND MXN EIGENVECTOR MATRIX AND 1XN EIGENVALUES. EACH COLUMN 518

OF THE MXN [S AN EIGENVECTOR. THE 1XN VECTOR OF EIGENVALUES
INDICATES THE IMPORTANT EIGENVECTORS IN TERMS OF BEING THE MOST
DISTINGUISHING.

.

SELECT THE O MOST IMPORTANT EIGENVECTORS (PRINCIPAL ~—~519
EIGENVECTORS) FROM THE MXN MATRIX, AND FORM A PRUNED MXO
EIGENVECTOR MATRIX AND CORRESPONDING 1XO EIGENVALUE VECTOR.

!

FOR EACH ID, DETERMINE A POINT IN O-DIMENSIONAL SPACE (REALLY A 520
VECTOR OF WEIGHTS ALONG AN EIGENVECTOR).
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FOR THE IMAGE OF THE FOUND ANIMAL, DETERMINE A POINT IN O- — 521
DIMENSIONAL SPACE.

.

DETERMINE A MAHALANOBIS DISTANCE BETWEEN THE O-DIMENSIONAL 522
POINT OF THE FOUND ANIMAL AND THE POSITION IN O-DIMENSIONAL SPACE
FOR EACH OF THE IMAGES THAT WERE SELECTED FROM THE IDS.

!

RANK THE DISTANCES FROM SMALLEST TO LARGEST. 523
CONVERT THE DISTANCES INTO NORMALIZED VALUES. —~524
IPM RETURNS THE NORMALIZED VALUES AND IDS TO THE WSM. - 525

'

WSM DISPLAYS TO THE FINDING USER THE DIGITAL IMAGE STORED INTHE | _ gog
RECORD FOR EACH OF THE IDS, IN THE RANKED ORDER. ABUTTON IS
DISPLAYED ALONG WITH EACH DIGITAL IMAGE.

:

THE FINDING USER VISUALLY INSPECTS THE DIGITAL IMAGES AND SELECTS |~ 527
THE BUTTON OF THE IMAGE OF THE FOUND ANIMAL.

'

THE FR SYSTEM USES OWNER IDENTIFICATION INFORMATION STORED IN [~ 528
THE RECORD TO CONTACT THE OWNER.

FIG. 6C ”
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FACIAL RECOGNITION LOST PET
IDENTIFYING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of, and claims
priority under 35 U.S.C. §120 from, nonprovisional U.S.
patent application Ser. No. 13/610,877 entitled “FACIAL
RECOGNITION LOST PET IDENTIFYING SYSTEM,”
filed on Sep. 12, 2012, and published as U.S. Pat. Pub. No.
2013/0142398. The disclosure of the foregoing document is
incorporated herein by reference. The Ser. No. 13/610,877
application claims the benefit under 35 U.S.C. §119 of
provisional application Ser. No. 61/565,962, entitled “Facial
Recognition Lost Pet Identifying System”, filed Dec. 1,
2011. The subject matter of provisional application Ser. No.
61/565,962 is also incorporated herein by reference.

TECHNICAL FIELD

[0002] The described embodiments relate generally to
systems for identifying lost pets and reuniting them with
their owners.

BACKGROUND INFORMATION

[0003] There are currently approximately seventy-eight
million pet dogs in the United States. An estimated ten
million of these pets go missing each year. Previously
existing internet-based lost pet locating systems have vari-
ous shortcomings and have not been widely adopted. Sadly,
only a very small percentage of the ten million missing dogs
(ten to fifteen percent) are found and returned to their
owners.

SUMMARY

[0004] An internet-based pet finding system (referred to
here as the “Finding Rover System” or simply the “FR
system”) employs computer-implemented facial recognition
and includes a server system. The server system maintains
an FR database of records, where each record corresponds to
an animal (for example, a pet dog). Each record is identified
by a unique identifier (ID). In addition, each record stores
other information including owner identification informa-
tion pertaining to the owner of the pet, information about the
animal, and other information. If a person found the animal,
then the record may store identification information pertain-
ing to that person. The owner identification information
includes information sufficient to contact the owner of the
pet should the pet become lost.

[0005] A pet can be registered with the FR system by the
pet’s owner, by a person who found the pet, or by another
third party. In a typical case, a pet owner registers his/her
own pet by interacting with web pages served by the server
system or by interacting with a mobile application with web
data from the server system. The web pages or the mobile
application prompt the owner to supply a digital photograph
of the pet, and to enter certain owner identification infor-
mation. The owner is prompted to enter information about
where in the submitted digital photograph the pet’s eyes and
nose are located. The FR system then processes the digital
image using the user-indicated eye location information and
the user-indicated nose location information, thereby gen-
erating facial recognition markers. In one example, the facial
recognition markers are pixel data in the form of a byte
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string. The facial recognition markers and the owner iden-
tification information, as well as other information as men-
tioned above, is then stored in a record associated with the
pet. The record is assigned a unique ID. The ID is thereafter
usable to identify the record in the FR database. There are
many such records in the FR database.

[0006] In one example, the owner interacts with the FR
system to carry out the pet registration process using a
wireless mobile communication device such as an iPhone
cellular telephone having a digital camera functionality. The
owner first downloads a mobile app for the FR system. The
mobile app may be downloaded from the FR server system,
or from another internet accessible source such as the Apple
App Store. The mobile app is installed on the owner’s
wireless mobile communication device and, in combination
with the server system, leads the owner through the pet
registration process such that the record for the pet is created
and is stored in the FR database. In this way, many pets are
registered. Each pet has one corresponding record in the FR
database.

[0007] If a person having a suitable wireless mobile com-
munication device thereafter finds an animal believed to be
a lost pet, the person can use the wireless mobile commu-
nication device to take a digital photograph of the animal.
The finding user is prompted to enter eye location informa-
tion and nose location information. The digital photograph,
along with the user-indicated eye location information and
user-indicated nose location information and other informa-
tion such as the GPS geographical location where the pet
was found, is then communicated under control of the FR
mobile app from the finding user’s wireless mobile com-
munication device to the server system. The server system
converts the digital image into facial recognition markers
using the same process used by owners to register their pets.
The server system then uses a computer-implemented facial
recognition process to search the FR database to find those
records whose stored digital images most closely match the
digital image of the found pet. To do this, the GPS geo-
graphical location information indicating where the pet was
found may be used to search only those records whose pets
are indicated to reside within a predetermined radius of the
location where the pet was found. The markers in this subset
of records are then compared to the markers for the found
pet. The records having markers that most closely match the
markers of the found pet are identified, and are ranked. A
digital photograph stored in each of these records is dis-
played on the wireless mobile communication device of the
finding user. The FR system queries the finding user to use
the wireless mobile communication device to indicate
whether one of the pictured animals is the animal the finding
user has found. The finding user looks through the photo-
graphs, and selects the photograph of the animal that was
found. The owner identification information stored in the
record for the selected photograph is then usable to com-
municate with the owner and to inform the owner that
his/her missing pet has been found. The FR system can carry
out this communication to the owner without the finding
user learning the owner identification information. The
degree to which owner identification information is view-
able by a finding user is presettable by the owner at pet
registration time. The record stores information indicating
how the owner is to be located if the registered pet were to
be found.
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[0008] Insome operational examples, an owner registers a
pet, and then the pet is lost, and then a finding user uses the
FR system to identify the record for the pet and to contact
the owner. In other operational examples, a pet is found and
the finding user submits a digital photograph of the found pet
to the FR system before the owner has registered the pet or
even used the FR system. The owner then registers the pet
with the FR system using an old photograph. At this time,
the FR system performs the facial recognition process and
finds the record of the pet (registered by the finding user) and
informs the owner that the pet has been found. The owner is
then put in contact with the finding user using finding user
identification information that was stored in the record for
the found pet. Animals can be registered by their owners, by
finding users, or by others. Each animal, however, has only
one record in the database. If the system determines that two
records correspond to the same pet, then the FR system
merges the two records so that there remains only one record
for the pet.

[0009] A mobile app executing on a wireless mobile
communication device is the principal way that a user
interacts with the FR system to register an animal and to
locate lost animals. Users, however, may also interact with
the FR system using other web-enabled computing devices
that are capable of accessing web pages served by the FR
system. Animals can, for example, be registered using an
ordinary desktop computer that is connected to the internet
and has an ordinary web browser. Digital images of animals
used by the FR system need not be taken using the same
device used to communicate with the system, but rather may
be taken using another device such as a digital camera.

[0010] Inone novel aspect, information in the FR database
about an individual dog that was put into the FR database for
lost pet locating purposes is thereafter used by the FR system
to provide the registered owner with information particularly
pertinent to the particular dog. For example, an owner of a
registered dog can, in entering a retail store (for example, a
pet store), use the mobile app on the owner’s cellular
telephone to indicate a desire to receive coupons and/or
other information specific to the store. The FR system then
provides such electronic coupons usable in the particular
retail store and/or the FR system provides information about
sale prices or products available for purchase in the particu-
lar retail store. The coupons and information can be made
specific to the individual dog by using information stored in
the record about the breed, age, size, sex, etc. of the
particular dog.

[0011] In one novel aspect, veterinarians are enlisted and
incentivized to register pets passing through their offices
with the FR system. In return for a veterinarian registering
pets passing through his/her office with the FR system, the
FR system is configurable by the veterinarian to send out
electronic reminders and notices automatically. The remind-
ers and notices for a pet are sent to the pet owner using the
owner identification information stored in the record for the
pet. The veterinarian can specity, through a special veteri-
narian’s portal having appropriate security features, what the
reminders and notices will say and when the reminders and
notices will be sent out.

[0012] Further details and embodiments and techniques
are described in the detailed description below. This sum-
mary does not purport to define the invention. The invention
is defined by the claims
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, where like numerals
indicate like components, illustrate embodiments of the
invention.

[0014] FIG. 1 is flowchart of a method 100 of building a
database of records, where each record includes information
about a different pet including facial recognition markers
and including owner identification information.

[0015] FIG. 2 is a flowchart of a method 200 of identifying
a lost pet and contacting the pet’s owner.

[0016] FIG. 3 is a diagram of a registration screen that an
owner uses to register a pet with the FR system.

[0017] FIG. 4 is a diagram of information displayed on the
cellular telephone of a finding user after the FR system has
identified a matching record.

[0018] FIG. 5 is a diagram of an embodiment of the FR
system.
[0019] FIG. 6A is a flowchart showing steps 501-512 of a

method 500 involving the FR system in accordance with one
novel aspect.

[0020] FIG. 6B is a flowchart showing steps 513-520 of a
method 500 involving the FR system in accordance with one
novel aspect.

[0021] FIG. 6C is a flowchart showing steps 521-528 of a
method 500 involving the FR system in accordance with one
novel aspect. FIGS. 6A, 6B, and 6C together form complete
FIG. 6.

DETAILED DESCRIPTION

[0022] Reference will now be made in detail to some
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings.

[0023] FIG. 1 is a flowchart of a method 100 of using a
system (called the “Finding Rover” system, hereinafter the
“FR system”) to build a database of records of pet informa-
tion. In a first step (step 101), a user uses a wireless mobile
communication device to download a mobile application
referred to here as the “FR app”. In one example, the mobile
application is a so-called “mobile app” for execution on a
cellular telephone such as an iPhone available from Apple
Computer of Cupertino, Calif. In the specific example
described below, the user’s wireless mobile communication
device is an iPhone. Using the iPhone, the user accesses an
internet repository of mobile apps. In the present example
involving the iPhone, the user uses the iPhone to access the
Apple App Store website via the internet. Alternatively, the
mobile app may be downloaded from the FR server system
of the FR system. An icon of the FR app is displayed on the
touch screen of the iPhone. The user then selects the FR app
icon using the touchscreen of the iPhone. As a result, the FR
app is downloaded from the Apple App Store or from the FR
server system into the user’s iPhone cellular telephone via
the internet. Hstablished and well-known procedures for
supplying apps to users of iPhones are used.

[0024] Next (step 102), the user registers a pet (i.e., an
animal) using one or more registration web pages served by
the FR server system or using the FR mobile app with web
data provided by the FR server system. The FR server
system is operated by a pet finding entity. The registration
screens (whether web pages or mobile app screens) are
displayed to the user. FIG. 3 is a diagram of an example of
a registration screen 300 as the registration screen is seen on
the screen of the user’s iPhone.
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[0025] In response to prompts on the registration screens,
the user enters information (step 102) such as the user’s
name, the user’s address, contact information for the owner
of the pet (for example, an email address and/or a telephone
number), the name of the pet, the breed of the pet, the sex
of the pet, the weight of the pet, the color of pelt of the pet,
the age or birthday of the pet, distinctive markings on the
pet, the geographical location where the pet lives, and other
identifying information about the pet and about the owner of
the pet. In addition, the user is prompted by the registration
screens to upload one or more digital photographs (for
example, JPEG files) of the pet to the FR server system. The
user complies. In one example, the FR app prompts the user
to use a camera of the iPhone to take a digital image of the
owner’s pet, and the resulting digital image file is then
automatically communicated to the FR server system.
Accordingly, a new record associated with the pet being
registered is created in an FR database on the FR server
system, and all the collected information is stored in this
record on the FR server system.

[0026] The FR database preferably contains many such
records, where each record is for a different pet, and where
each record includes: 1) identifying information about the
pet, 2) one or more digital images of the pet, and 3)
information about the owner of the pet.

[0027] The FR server system uses a computer-imple-
mented facial recognition process to analyze the digital
image (step 103) of the pet and to derive from the digital
image a set of facial recognition markers that are indicative
of'the pet. In one example, the facial recognition markers for
a pet are in the form of a byte string. The byte string has an
associated identifier (ID). The ID is usable to identify the
record in the FR database. The byte string of derived
markers is stored in the record along with the ID and other
identifying information about the pet and about the pet
owner. At the conclusion of the registration process, the FR
app is left installed on the user’s cellular telephone and a
record for the user’s pet is present in the database on the FR
server system.

[0028] This process is repeated (step 104) so that the FR
database on the FR server system includes records for many
pets. Although an example is described above where a
cellular telephone is used as the vehicle for entering infor-
mation into the FR server system to build a record for the
pet, in other examples the user may use another internet-
connected device such as a personal computer to register a
pet. Although an example is described above where the
person who performs the registration process and registers a
pet is the pet’s owner, in other examples a person or entity
other than the owner performs the registration process and
registers the pet. For example, an owner’s pet may be
registered by a veterinarian or an employee of the veteri-
narian. This registration may occur when the pet is present
at the veterinarian’s office or is otherwise being processed by
the veterinarian’s office. An owner’s pet may also be reg-
istered by a retail store owner or an employee of a retail
store. An owner’s pet may be registered at an animal shelter
by an employee or other worker at the shelter. All the user
registration information solicited by screen 300 of FIG. 3
need not be entered.

[0029] FIG. 2 is a flowchart of a method 200 of using the
FR system to identify a lost pet and to contact the owner of
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the lost pet. In the illustrated example, a user of the FR
system finds an animal that appears to be a lost pet (step
201).

[0030] The user activates (step 202) the FR app on the
user’s cellular telephone and is prompted by the FR app to
use the finder’s cellular telephone to take a digital photo-
graph (also referred to here as a “digital image™) of the
animal. In response, the user takes the requested digital
photograph using the cellular telephone. The user may also
be prompted by the FR app to identify the left eye, right eye,
and the nose. The user may then be prompted to enter other
apparent identifying information about the animal such as
the animal’s breed, weight, size, color, apparent age, dis-
tinctive markings, etc. The FR app then causes the digital
image of the found animal along with the other collected
information to be sent by wireless communication from the
finder’s cellular telephone to the FR server system. The
wireless communication is not a voice call or email com-
munication, but rather is an automatic TCP/IP data commu-
nication that does not involve person-to-person communi-
cation. The FR app may also communicate geographical
location information indicative of the location where the
animal was found. For the example, the FR app may cause
GPS information indicative of the location of the cellular
telephone to be automatically communicated along with the
digital image to the FR server system. If the finder’s cellular
telephone does not have a GPS capability, then the user may
be prompted to enter geographical location information (for
example, cross street) manually indicating where the animal
was found or where to animal is located.

[0031] Next, the FR server system uses a computer-imple-
mented facial recognition process (step 203) to derive facial
recognition markers from the digital image of the found
animal. In one example, the very same computer-imple-
mented facial recognition process used in the registration
process to generate a byte string from the digital image
submitted during registration is used so that a byte string is
generated from the digital image submitted in step 202. The
byte string generated from the digital image submitted in
step 202 may have the same number of bytes as does each
of the other bytes strings stored in the database on the FR
server system. The FR server system then compares the
derived markers for the found animal (and the other col-
lected information about the found animal including where
the animal was found) to markers and other information
stored in other records in the database. This comparing/
searching step is described in further detail below. There are
several different suitable ways this comparing/searching
step can be carried out. As a result of this comparison of
markers, one or more records from the database are identi-
fied. These identified records are the records whose markers
and other information are the best matches for the markers
and other information of the found animal.

[0032] In one example, records for pets that are indicated
by the FR database to be resident (as determined by infor-
mation in their respective records) within a certain radius of
the geographical location where the animal was reported
found are compared/searched first. In one example, the
geographical location information received in step 202 along
with the digital image is used to select a subset of the records
in the database, where the location information in each
subset record indicates the pet is resident within the certain
predetermined radius of the geographical location of the
mobile communication device used to take the digital image
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of'the found animal. The amount of time required to perform
the comparing/searching step is reduced by reducing the
number records that are compared/searched.

[0033] Once the FR server system has identified one or
more likely matching records, the FR server system then
forwards certain information from the identified records
(step 204) to the cellular telephone of the user who found the
animal. In one example, a digital photograph of the pet from
each of the identified likely matches is displayed on the
display of the finding user’s cellular telephone. For each
such digital photograph, a user-selectable button is also
displayed on the touchscreen of the cellular telephone along
with a query. The query asks the finding user to confirm that
the animal the user has found is the animal in the digital
photograph. In one example, this query is presented in the
form of a button on the touchscreen of the finding user’s
iPhone. In one example, the FR system is provisioned such
that less than ten seconds elapse between the time when the
finding user causes the photograph of the found animal to be
sent from the finding user’s iPhone to the FR system and the
time when the photographs of likely matches are displayed
to the finding user on the screen of the finding user’s iPhone.

[0034] In one example, if the finding user selects the
button by a picture of an animal, then the finding user is
confirming both: 1) that the animal in the corresponding
picture is the found animal, and 2) that the finding user wants
the registered owner of the displayed animal to be contacted.
FIG. 4 is a diagram of information 301 displayed on the
display of the cellular telephone of the finding user in one
example. As indicated in FIG. 4, certain sensitive informa-
tion about the identity of the owner of the registered pet is,
however, not made available to the finding user. Which
information is made available to the finding user, and which
information is not made available to the finding user, is
specified by the owner user in the earlier registration pro-
cess. Button 302 displayed on the screen of FIG. 4 is a button
that the finding user can select to indicate that the animal in
picture 303 is the same animal that the user found. For each
such likely-match photograph presented to the finding user,
there is a similar button.

[0035] Ifthe finding user believes that the found animal is
the animal in picture 303, then the finding user selects the
associated button 302. As a result, in one example, the FR
app executing on the finding user’s cellular telephone causes
a message to be sent in the form of a TCP/IP wireless
communication (step 205) from the finding user’s cellular
telephone to the FR server system. This in turn causes the FR
server system to send a message from the FR server system
to the owner of the displayed animal using the contact
information stored in the identified record. In one example,
the message is sent such that the finding user does not learn
the contact information of the owner of the displayed
animal. The FR server system may contact the owner by
email, by a push notification to the owner’s cellular tele-
phone, by a simulated voice call to the user’s cellular
telephone, or by another mechanism as previously indicated
by the owner in the registration process. In another example,
if the registered owner has indicated in the registration
process that the owner’s contact information may be dis-
played to a finding user, then the owner user’s contact
information is displayed to the finding user thereby enabling
the finding user to contact the owner user directly. Once the
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finding user and the owner user are in communication with
one another, the two users can determine what action to take
next.

[0036] As indicated above, in some examples the finding
user is presented with not just one digital image of the
animal that best matches the digital image of the found
animal but rather is presented with digital images of several
animals that the FR server system determines might be the
found animal, and these several digital images are presented
to the user in a ranked order in terms of how close the FR
server system believes the matches to be. The finding user
can then scroll through or flip through the ordered list of
potential match images, and if a pictured animal appears to
the finding user to be the animal the finding user found, then
the finding user may select the button associated with the
appropriate pictured animal. Selection of the button con-
firms that the animal in the digital image of the potential
match record is the animal that the finding user found, and
that the animals in the other digital images of the other
potential match records are more likely not the found
animal.

[0037] Although an example is described above in which
a pet is registered by its owner with the FR system, and then
the pet is lost, and then a finding user uses the FR system to
reunite the lost pet with its owner, in other usage examples
a pet is lost, and then a finding user registers the pet with the
FR system as being lost, and thereafter the owner uses the
FR system for the first time and locates the lost pet. In this
scenario, the finder registers the animal as a lost animal and
enters a digital image of the lost animal. The finder may be
a previous FR system user at the time the finder found the
animal, or the finder may never have previously used the FR
system at the time the finder found the lost pet. From the
digital image submitted by the finder, the FR system gen-
erates a byte string of markers and the byte string is then
stored in the database as part of a record. The record includes
a flag indicating that the record is for a lost animal. When the
owner later seeks to use the FR system, the owner is
prompted to go through the registration process. When the
owner submits a digital image as part of the registration
process and a byte string of facial recognition markers is
generated, the FR system performs a compare/search of the
byte string for the owner-submitted digital image with byte
strings for records having lost animal flags. The FR system
then displays to the registering owner digital photographs
from likely-match records whose animal lost flags are set.
The owner who has lost the animal can then look through the
pictures of likely-match lost animals and hopefully identify
the lost animal there. Accordingly, a finding user can post a
digital image of a lost animal first, and thereafter a previ-
ously unregistered owner can register and then be put in
touch with the finding user who posted the digital image.

[0038] Although examples are described above where
computer-implemented facial recognition is used to reunite
a lost pet with its owner, the FR system need not employ
computer-implemented facial recognition in all embodi-
ments for all purposes. In some embodiments, the FR system
determines likely match records using information without
the use of automatic computer-implemented facial recogni-
tion, and the best likely matches are presented to a user
looking for a lost animal in the form of a set of digital
images. As in the case of the computer-implemented facial
recognition examples described above, each likely match
digital image is displayed to the user along with an associ-
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ated button. The user looking for the lost pet scrolls through
these digital images of likely matches. By human visual
inspection, the user determines whether the animal in a
picture is the lost pet. If the user determines that the animal
in a picture is the lost pet, then the user can then select the
button associated with the picture. If the user is the animal
owner, then the user can use information about the finding
user stored in the record to communicate with the finding
user. If the user is the finding user, then the user can use
information stored in the record about the owner to com-
municate with the owner user. The FR system website
provides a registered user with an ability to enter Boolean
equations of multiple database searching parameters, so that
the FR system will then evaluate the expression of searching
parameters against information stored in the records and will
return information from the identified records. The com-
puter-implemented facial recognition is but one mechanism
for searching through the records of the database.

[0039] Utilizing GPS technology in conjunction with
facial recognition markers is unique to the FR system. The
combination creates an identification system with peerless
accuracy in identifying lost/found pets. GPS tethering to an
animal’s location via its owner’s mobile phone when away
and to its main address when home makes the FR system
significantly more effective in quickly locating lost pets
regardless of whether the pet and owner are on vacation, or
at the park, or at home. Whereas there are several unique
challenges to animal image identification, the FR system
involves a multi-layer image processing program that
ensures that the most accurate facial mapping occurs regard-
less of camera angle or lighting conditions. To account for
photos taken of a stray animal, a loose pet or a pet that
simply will not cooperate with putting its face in the perfect
depth and centered position for taking a digital photograph
of'the animal, a first layer of the FR image processing system
shears, rotates, shifts and renders the inputted photo to align
the eyes and nose to the correct axis and depth for carrying
out facial recognition. Fur color, markings and color patterns
are unique to animal image recognition. However, lighting
conditions can result in an animal’s coloration looking
dramatically different from image to image. To eliminate
this disparity, a second layer of the FR image processing
system identifies lighting type, saturation, hue and balance
in each inputted photo and then re-colorizes each image to
have same lighting type. The reprocessed images that have
been processed through the first and second layers are then
used for facial recognition mapping. In each record, in
addition to one such preprocessed image, there is a low
resolution version of the image that is also stored in asso-
ciation with the facial algorithm keys for future image
comparison purposes.

[0040] FIG. 5 is a diagram of one embodiment of the FR
system 400. FR system 400 includes the FR server system
415 and the web-enabled devices of users 404-407. FR
server system 415 in turn includes a web service mechanism
(WSM) 401, an image processing server mechanism (IPM)
402, and a load balancer 403. A copy of a pet database is
stored on each web server, and the copies of the pet database
are synchronized. In addition, a copy of an image marker
database is stored on each IP server, and the copies of the
image marker database are also synchronized. The pet
database and the image marker database are referred to
together here as the “FR database”.
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[0041] WSM 401 serves the FR website web pages and
web data to the web-enabled devices of users 404-407 and
provides interactive communication capabilities with the
users 404-407 via networks 408. Networks 408 are repre-
sented in the diagram by the internet cloud. A user can
communicate with and interact with WSM 401 using any
internet connected device that has a suitable web browser. A
user can use a web-enabled wireless mobile communication
device such as a cellular telephone, or a hardwired landline
connected desktop computer having a web browser.

[0042] In one implementation, WSM 401 actually
includes a plurality of distributed cloud-based web servers
409-411. IPM 402 does not interact directly with users, but
rather performs directed sub-functions for WSM 401. Com-
munication between WSM 401 and IPM 402 is via TCP/IP
data communications across the internet 408. In one imple-
mentation, IPM 402 actually includes a plurality of distrib-
uted cloud-based servers 412-414. The load balancer 403
balances requests coming in from the users 404-407 to
selected ones of the web servers 409-411. The load balancer
403 also directs function requests from the web servers
409-411 of WSM 401 to selected ones of the IP servers
412-414 of IPM 402 so that the computational loads from
the requesting WSM 401 are distributed across the various
servers 412-414 of IPM 402.

[0043] Each of the web servers 409-411 is, in one
example, an Intel-based server running a Microsoft Win-
dows OS, upon which an IIS (Internet Information Services)
web server application software runs in a Microsoft. NET
framework. Each of the IP servers 412-114 is, in one
example, an Intel-based server running a Microsoft Win-
dows OS, upon which MySQL database software runs in a
Microsoft NET framework. The load balancer is, in one
example, a F5 load balancer. Although an example is set
forth here in which FR server system 415 includes WSM
401, IPM 402, and load balancer 403, in other examples both
the web server and the IP server functionality is performed
by a same single server.

[0044] In carrying out a first function, IPM 402 receives a
digital image from a web server of WSM 401 via the internet
408 and converts the digital image into a byte string of facial
recognition markers as described above. The IPM 402 then
stores the byte string in an associated record in the image
marker database. The record is identified by a unique ID. In
carrying out a second function, IPM 402 receives a digital
image of a found animal and a plurality of IDs from a web
server of WSM 401 via the internet 408, where the IDs
identify records in the image marker database to be
searched. IPM 402 compares/searches the byte strings of the
records identified by the IDs for the best match to the image
of'the found animal, and returns to the requesting web server
of the WSM 401 an ordered list of likely match IDs. In one
embodiment, both WSM 401 and IPM 402 store, or have
access to, a mirrored copy of the entire FR database of
records. Each record in the FR database is identified by its
corresponding ID.

[0045] FIG. 6 is a flowchart that illustrates an exemplary
operational flow through a method 500 carried out by FR
system 400. FIGS. 6A, 6B, and 6C together form complete
FIG. 6. When an image is submitted (step 501) to the FR
system, whether the image is being submitted as part of the
registration process or is being submitted as a picture of a
found animal, the user submitting the image is requested by
WSM 401 to indicate where the eyes are located in the
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image and where nose is located. In one example, an
instruction to place the user’s screen cursor on the left eye
is displayed to the user and then an instruction to press enter
or to press a button on the user’s mouse is displayed. The
user complies and presses enter or the button. In this way a
user who owns an animal supplies (step 502) user-indicated
left eye location information to WSM 401. WSM 401 serves
the web pages or web data that lead the user through the
registration process. Likewise, instructions are displayed to
the user to put the cursor on the right eye of the animal and
then to press enter or to press on a button on the user’s
mouse. Likewise, instructions are displayed to the user to
put the cursor on the nose of the animal and then to press
enter or to press on a button on the user’s mouse. The user
therefore supplies user-indicated left eye location informa-
tion, user-indicated right eye location information, and user-
indicated nose location information to WSM 401.

[0046] The digital image of the animal to be registered,
along with user-indicated left eye location information,
user-indicated right eye location information and user-indi-
cated nose location information is communicated from
WSM 401 to IPM 402. Given the left and right eye locations
and the nose location given by the user, and given desired
end positions for those locations in a transformed image,
IPM 402 determines a 3x3 affine transformation matrix (step
503). IPM 402 uses the determined 3x3 affine transform
matrix to translate, rotate, shear, and scale (step 504) the
originally submitted digital image so that the nose in the
transformed image is centered in the horizontal axis, and so
that the eyes in the transformed image are disposed on the
same horizontal line, and so that the distance between the
eyes in the transformed image is a predetermined distance.
The resulting transformed image is then scaled down (step
505) to be a 32x32 pixel image. In one novel aspect, the
32x32 pixel image is then cropped to have an elliptical oval
shape (step 506) where the resulting oval-cropped image
contains pixels for the eyes and nose. In one example, the
width-to-height ratio of the elliptical oval shape is 3/2.5.
Histogram equalization is then performed (step 507) to
normalize for the original digital images being taken under
different lighting conditions. The equalized elliptical oval
image is then converted from the RGB color space into the
HSV (hue, saturation, value) color space (step 508). Each
pixel is represented by three values: one H value, one S
value, and one V values. The pixel values of the various
rows of pixels making up the elliptical oval image are then
put into a linear sequence (step 509). The linear sequence is
referred to here as a “byte string”. In one example, for any
digital image of an animal submitted, the byte string created
has the same number of bytes. A digital identifier (ID) is
assigned to the byte string for identification purposes, and
the byte string is stored (step 510) in a record in the FR
database under the ID. All other information collected about
the animal and about the owner is also stored in the record,
including, for example: 1) the original digital image of the
animal to be registered, 2) the breed, color, sex, age, weight,
and distinctive markings of the animal to be registered, 3)
contact information for the owner, 4) geographical location
information indicating the residence of the animal to be
registered, 5) veterinarian identification and contact infor-
mation, 6) veterinarian information including notice sched-
uling information.

[0047] In the specific example of FIG. 6, another user then
finds the animal. The finding user uses the FR mobile app
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executing on his/her wireless communication device to
access the WSM-served web services. The finding user is
prompted by WSM-served screens to go through the same
image submission process as in the registration example
described above. The finding user is prompted to take a
digital image (step 511) of the found animal, and then is
prompted to identify (step 512) the left eye location, the
right eye location, and the nose location on the image. WSM
401 has access to a copy of the FR database. WSM 401 uses
parameters received from the finding user to reduce the list
of'records in the FR database to search over. In one example,
Global Positioning System (GPS) geographical location
information from the finding user’s wireless communication
device indicates where the animal was found. This geo-
graphical location information is received from the finding
user and is used by WSM 401 to identify in the FR database
those records (step 513) where the animal’s residence is
within a certain predetermined distance of the geographical
location where the animal was found. In some embodiments,
other animal identifying information from the finding user is
also used to limit the number of records to be searched.
WSM 401 then supplies IPM 402 the IDs of this limited
number of records, along with the digital image of the found
animal, and along with the user-indicated eye and nose
location information for the image of the found animal (step
514). IPM 402 uses the user-indicated eye and nose location
information to process and to convert the digital image of the
found animal into a corresponding byte string (step 515) by
the same process described above.

[0048] IPM 402 uses the IDs supplied by WSM 401 to
access the associated records in the FR database and to
retrieve the byte string for each ID (step 516). The retrieved
byte strings are assembled to form an MxN matrix (step
517), where each M value column is one byte string. In the
present example WSM 401 supplied N IDs to search over,
so there are N byte strings, and so there are N columns in the
matrix. Each of the MxN values includes one HSV triplet of
values.

[0049] Next, IPM 402 performs a singular value decom-
position on the MxN matrix, thereby generating an MxN
matrix of eigenvectors and one 1xN eigenvalue vector (step
518). Each M value column of the MxN eigenvector matrix
is one eigenvector. There are N eigenvectors. Each of the N
values of the 1xN eigenvalue vector is one eigenvalue. The
eigenvalues indicate the spatially important eigenvectors in
the matrix.

[0050] Next, IPM 402 selects the O most important eigen-
vectors from the MxN eigenvector matrix, thereby forming
a pruned MxO matrix (step 519). The value O in one
representative example is twelve. Similarly, a corresponding
1xO eigenvalue vector is formed. Then, for each of the N
IDs, a point in O-dimensional space is determined (step
520). The point in O-dimensional space is determined by
multiplying the MxO matrix by the original byte string
identified by an ID. This is done for each of the IDs, thereby
generating a point in O-dimensional space for each of the N
1Ds. Likewise, a position in O-dimensional space is deter-
mined for the byte string of the image of the found animal
(step 521). To do this, the MxO matrix is multiplied by the
byte string of the image of the found animal.

[0051] Next, IPM 402 determines a Mahalanobis distance
(step 522) between the position in O-dimensional space for
the image of the found animal and the position in O-dimen-
sional space for each of the N images that were selected
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from the IDs. The resulting N Mahalanobis distances are
then ranked from smallest to largest (step 523). For each
distance in the ranking, the associated ID is listed. The N
distances and the N corresponding IDs may, for example,
form a two column table, where the uppermost row corre-
sponds to the smallest distance, where the next uppermost
row corresponds to the next smallest distance, and so forth.
[0052] Next, IPM 402 converts the N distances into N
normalized values (step 524). In one example, each distance
is converted in a non-linear mapping into a percentage in a
range of from zero percent to one hundred percent. The
percentage value in a row indicates the likelihood that the
image associated with the ID of the row is a match for the
image of the found animal. IPM 402 returns to WSM 401 the
normalized values and their associated IDs (step 525).
[0053] IPM 402 has therefore performed a function for
WSM 401. WSM 401 supplied a function request to search
records identified by IDs supplied by the WSM 401 and to
indicate the best matches to a digital image supplied by
WSM 401, using eye and nose location information also
supplied by WSM 401. IPM 402 performed the function, and
returned an ordered list of the IDs, where for each ID a
percentage likelihood of the match being correct was sup-
plied.

[0054] Next, by serving web data to the FR mobile appli-
cation executing on the finding user’s mobile communica-
tion device, WSM 401 displays to the finding user the digital
image stored in the record for the highest percentage like-
lihood value along with a confirmation button, and then
displays the digital image stored in the record for the next
highest percentage likelihood value along with a confirma-
tion button, and then displays the digital image stored in the
record for the third highest percentage likelihood value
along with a confirmation button, and so forth (step 526).
The digital images displayed may be the low-resolution
images stored in each record in the database. Next, the
finding user visually inspects (step 527) the displayed
images and selects the button for the image of the animal
that the finding user found. As described above, the finding
user’s selection of the button may serve both as: 1) a
confirmation that the animal of the digital image of the
identified record is the same animal that the finding user
found, and 2) an instruction to the RF system to initiate
contact with the owner of the pictured animal. Next, in the
example of FIG. 6, the FR system responds to the button
selection by contacting the owner (step 528) using owner
identification information stored in the matching record.
[0055] Inone novel aspect, information in the FR database
about an individual dog that was put into the FR database for
lost pet locating purposes is thereafter used by the FR system
to provide the registered dog owner with information par-
ticularly pertinent to the pet. For example, an owner of a
registered pet can, in entering a retail store (for example, a
pet store), use the mobile app on the owner’s cellular
telephone to indicate a desire to receive coupons or other
information specific to the store. The FR system at this point
knows, by virtue of receiving GPS information from the
user’s cellular telephone, that the user is physically present
in the retail store. The FR system also knows information
about the pet such as its breed and size and likely particular
needs. The FR system therefore supplies to the owner, via
the owner’s cellular telephone, coupons usable at the par-
ticular store and for products that the owner is likely
interested in due to the products being pertinent to owner’s
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particular pet. The FR system may provide such electronic
coupons usable in the particular retail store, or the FR
system may provide information about sale prices or prod-
ucts available for purchase in the store. The owner may
indicate a desire to receive such targeted coupons and
information without being bothered with unsolicited contact,
but virtue of the owner using the mobile app and cellular
telephone to register a desire to receive coupons and infor-
mation at the time the owner enters the store using the
owner’s cellular telephone.

[0056] In one novel aspect, veterinarians are enlisted and
incentivized to register pets passing through their offices
with the FR system. Veterinarians may find it onerous and/or
expensive to send reminders and notices to pet owners.
Reminders and notices may include reminders to bring a pet
into the veterinarian’s office to receive vaccinations, or to
receive medications, or to receive other scheduled treat-
ments and services. Reminders and notices may include
reminders to a pet owner to give the pet certain medications.
Reminders and notices may include advertisements for
purchasing medications and other items and services at
discount rates. In return for a veterinarian registering pets
with the FR system, the FR system is made configurable by
the veterinarian so that the FR system will thereafter auto-
matically send out scheduled electronic notices for each
registered pet to the owner. The veterinarian can specify,
through a special veterinarian’s portal having security fea-
tures, what the notices will say and when the notices will be
sent out.

[0057] Although the present invention has been described
in connection with certain specific embodiments for instruc-
tional purposes, the present invention is not limited thereto.
Accordingly, various modifications, adaptations, and com-
binations of various features of the described embodiments
can be practiced without departing from the scope of the
invention as set forth in the claims.

What is claimed is:

1. A mobile application (mobile app) for execution on a
wireless mobile communication device, the mobile app
comprising processor-executable instructions for:

(a) prompting the user to use the wireless mobile com-
munication device to generate a first digital image of an
animal;

(b) prompting the user to indicate where on the first digital
image of the animal an eye is located thereby gener-
ating user-indicated eye location information, and
prompting the user to indicate where on the first digital
image of the animal a nose is located thereby generat-
ing user-indicated nose location information;

(c) causing a first wireless communication to be sent from
the wireless mobile communication device, wherein the
first wireless communication includes the first digital
image of the animal, the user-indicated eye location
information and the user-indicated nose location infor-
mation;

(d) receiving a second wireless communication onto the
wireless mobile communication device and in response
displaying an indication that an owner of the animal
may have been found;

(e) causing a first query to be displayed on the wireless
mobile communication device; and

() receiving user input in response to the first query and
in response facilitating communicating to the owner of
the animal that the animal has been found.
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2. The mobile app of claim 1, wherein the facilitating
communicating in (f) involves causing a second query to be
displayed on the wireless mobile communication device, the
mobile app further comprising processor-executable instruc-
tions for:

(g) receiving user input in response to the second query
and in response causing a communication to be sent to
the owner of the animal.

3. The mobile app of claim 2, wherein the owner has a
contact information and an identity, and wherein the com-
munication to the owner in (g) occurs without the owner’s
identity or contact information being displayed to the user.

4. The mobile app of claim 1, wherein the mobile app
causes a computer-implemented facial recognition process
to occur, and wherein the computer-implemented facial
recognition process uses the first digital image.

5. The mobile app of claim 1, wherein the displaying an
indication that the owner of the animal may have been found
in (b) includes displaying a second digital image of the
animal on the wireless mobile communication device.

6. The mobile app of claim 1, wherein the displaying an
indication that the owner of the animal may have been found
in (d) includes displaying a plurality of images of animals on
the wireless mobile communication device.

7. The mobile app of claim 1, wherein the second com-
munication includes a second digital image of the animal.

8. The mobile app of claim 7, wherein the first query in
(e) is a query that asks the user to confirm that the animal in
the second digital image and the animal in the first digital
image are the same animal.

9. The mobile app of claim 7, wherein the first query in
(e) is both: 1) a query that asks the user to confirm that the
animal in the second digital image and the animal in the first
digital image are the same animal, and 2) a query that asks
the user whether the user wants to cause a communication to
be sent to the owner of the animal.

10. The mobile app of claim 1, wherein the first wireless
communication of (c¢) further comprises geographical loca-
tion information.

11. The mobile app of claim 1, wherein less than approxi-
mately ten seconds occurs between the causing of (¢) and the
receiving of (d).

12. The mobile app of claim 1, wherein neither the first
wireless communication of (c) nor the second wireless
communication of (d) is a voice communication or an email
communication.

13. A method comprising:

(a) maintaining a database of records, wherein each record
includes facial recognition markers derived from an
image of an animal, and wherein each of at least some
of the records includes an image of an animal and
owner contact information about an owner of the
animal;

(b) receiving information from a wireless communication
device of a finder of a particular animal, wherein the
information includes a digital image of the particular
animal, user-indicated eye location information, user-
indicated nose location information, and geographical
location information;

(c) using a computer-implemented facial recognition pro-
cess to derive facial recognition markers from the
digital image, the user-indicated eye location informa-
tion and the user-indicated nose location information;
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(d) comparing the facial recognition markers derived in
(c) to facial recognition markers stored in the database
and thereby identifying a record from the database of
records, wherein the geographical location information
received in (b) is used in (d) to limit a number of facial
recognition markers with which the facial recognition
markers derived in (c) is compared; and

(e) in response to the identifying of the record in (d)
sending a wireless communication to the mobile com-
munication device of the finder of the particular animal.

14. The method of claim 13, wherein the wireless com-
munication sent in (e) includes a digital image of the
particular animal, wherein the wireless communication sent
in (e) further includes a request to confirm that the particular
animal in the digital image sent in (e) and the particular
animal in the image received in (c¢) are the same animal,
wherein the method further comprises:

(D) receiving a wireless communication from the wireless
communication device of the finder of the particular
animal, wherein the wireless communication received
in (f) includes a confirmation that the particular animal
in the digital image sent in (e) and the particular animal
in the image received in (c) are the same animal.

15. The method of claim 13, wherein the wireless com-

munication sent in (e) includes a query.

16. The method of claim 13, wherein the wireless com-
munication sent in (e) includes a query, and wherein the
query asks the finder of the particular animal whether the
finder would like to send a communication to the owner of
the particular animal.

17. The method of claim 13, wherein (a) through (e) are
performed by a server system.

18. A method comprising:

(a) receiving a first communication from a first user,
wherein the first communication includes a first digital
image of an animal;

(b) using a computer-implemented facial recognition pro-
cess to derive first facial recognition markers from the
first digital image, wherein user-indicated eye location
information and user-indicated nose location informa-
tion are received from the first user prior to (b), and
wherein the user-indicated eye location information
and the user-indicated nose location information are
used in (b) to derive the first facial recognition markers;

(c) storing the first facial recognition markers as part of
first record, wherein the first record is one record of a
plurality of stored records, and wherein the first record
includes information about the first user;

(d) receiving a second communication from a second user,
wherein the second communication includes a second
digital image of the animal;

(e) using the computer-implemented facial recognition
process to derive second facial recognition markers
from the second digital image;

() comparing the first facial recognition markers and the
second facial recognition markers and thereby identi-
fying the first record; and

(g) sending a third communication to the second user,
wherein the third communication includes information
from the identified first record.

19. The method of claim 18, wherein the first user is an

owner of the animal, and wherein the second user is a finder
of the animal.
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20. The method of claim 18, wherein the first user is a
finder of the animal, and wherein the second user is an owner
of the animal.

21. The method of claim 18, wherein the second user is a
finder of the animal, and wherein the first user is neither an
owner of the animal nor the finder of the animal.

22. The method of claim 21, wherein the first user is taken
from the group consisting of: a veterinarian, an employee of
a veterinarian, a person working at a retail store, an
employee of a retail store, a person working at an animal
shelter, an employee of an animal shelter.

23. The method of claim 18, wherein (a) occurs before (d).

24. The method of claim 18, wherein (d) occurs before (a).

25. The method of claim 18, wherein the first communi-
cation from the first user is received from a mobile com-
munication device of the first user, wherein the first com-
munication includes geographical location information, and
wherein the comparing of (f) uses the geographical location
information to limit a number of facial recognition markers
compared in (f).

26. The method of claim 18, wherein the information sent
in (g) includes a digital image of the animal.

27. The method of claim 18, wherein the information sent
in (g) includes an email address of the first user.

28. The method of claim 18, wherein the third commu-
nication sent in (g) is a push notification sent to a mobile
communication device of the first user.

29. The method of claim 18, wherein the information sent
in (g) is a telephone number of the first user.

30. The method of claim 18, further comprising:

(h) receiving scheduling information indicating when a

notice is to be sent; and

(1) using information about the first user stored in the

database to send the notice to the first user, wherein the
notice is sent at a time determined by the scheduling
information.
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31. The method of claim 18, wherein the scheduling
information is received in (h) from a person taken from the
group consisting of: a veterinarian, an employee of a vet-
erinarian, a person working at a veterinarian office.

32. A system, comprising:

first means for maintaining a database of records, wherein

each record includes facial recognition markers derived
from an image of an animal, and wherein each of at
least some of the records includes an image of an
animal and owner contact information about an owner
of the animal; and

second means for receiving information from a wireless

communication device, wherein the information
received includes a digital image of a particular animal,
user-indicated eye location information, user-indicated
nose location information, and geographical location
information, wherein the second means is also for
causing the first means to generate facial recognition
markers at least in part from the digital image, the
user-indicated eye location information and the user-
indicated nose location information.

33. The system of claim 32, wherein the first means is also
for comparing facial recognition markers associated with a
lost animal to other facial recognition markers stored in the
database in a facial recognition process thereby identifying
a record in the database.

34. The system of claim 32, wherein the system is a server
system, wherein the first means is a plurality of IP servers,
wherein the second means is a plurality of web servers and
a load balancer, and wherein the database is stored at least
in part on the second means and at least in part on the first
means.

35. The system of claim 32, wherein the first and second
means are parts of in a single server.
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