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(57) Abstract: The application relates to a tracking system and an image obtaining means comprising: a processor; a memory module
communicatively coupled to the processor; a pan-tilt camera including angle sensors communicatively coupled to the processor for
tracking a predetermined object and sensing the coordinates of the pan-tilt camera; and machine readable instructions stored in the
memory module that cause the image obtaining means to determine whether the predetermined object becomes lost within the image
periphery of the image data; and if the predetermined object becomes lost, record the coordinates of the camera in the memory module

where the predetermined has been tracked for the last time.
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IMAGE OBTAINING MEANS FOR FINDING AN OBJECT

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a camera enabled device for finding
an object. More particularly, the present disclosure relates to a camera
enabled device for finding one or multiple individuals by learning the entrances
and exits of an enclosed space.

BACKGROUND OF THE DISCLOSURE

[0002] Monitoring systems that are adapted to track an individual have been
available in recent years. These systems enable an operator to select a target
individual and instruct a monitoring system to conduct autonomous monitoring
of that individual.

[0003] According to some implementations, a system of cameras for
autonomous monitoring may be implemented to track an individual of interest in
a defined space. The system of cameras may be configured to “hand off”
monitoring the target individual to ensure continuous monitoring of the individual
until they leave the defined space. For example, US 6 437 819 B1 discloses an
automated video person tracking system.

SUMMARY OF THE DISCLOSURE

[0004] The inventors have recognized that there is a need for an improved
automated tracking means and system. Therefore, an image obtaining means is
provided. An image obtaining means comprising: a processor; a memory
module communicatively coupled to the processor; a pan-tilt camera including
angle sensors communicatively coupled to the processor for tracking a
predetermined object and sensing the coordinates of the pan-tilt camera; and
machine readable instructions stored in the memory module. The machine
readable instructions can cause the image obtaining means to perform at least
the following when executed by the processor: receiving, from the camera,
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image data including image periphery; determining whether a predetermined
moveable object is present based on the image data; if the predetermined
object is present, tracking the predetermined object with the pan-tilt camera;
determining whether the predetermined object becomes lost within the image
periphery of the image data; and if the predetermined object becomes lost,
record the coordinates of the camera in the memory module where the
predetermined has been tracked for the last time.

[0005] Embodiments the present disclosure may enable tracking of an
object of interest or predetermined object and learning the entrances and exits
of a defined space. Learning the entrances and exits of the defined space
facilitates the image obtaining means’ ability to find the object of interest quickly
if the image obtaining means loses track of the object of interest.

[0006] An object of interest may include, but is not limited to, an animal or
robotic entity. For example, the image obtaining means may learn the entrances
and exits of a defined space by tracking a human and recording each location
where the camera loses track of the human. The places where the camera
loses track of the human may be, for example, a door or entryway.

[0007] The machine readable instructions may cause the image obtaining
means to further perform determining whether the predetermined object
becomes found within the image periphery of the image data; and if the
predetermined object becomes found, recording the coordinates of the pan-tilt
camera in the memory module.

[0008] The image obtaining means may be configured to aggregate a first
list including the recorded coordinates of the camera.

[0009] The image obtaining means may be configured to aggregate a
second list by averaging the coordinates recorded in the first list within a
predetermined range and prescribing a weight to each of the averaged
coordinates; and prioritize the second list based on the prescribed weight of the
averaged coordinates.

[0010] The image obtaining means may be configured to sequentially set
the pan-tilt camera through the second list of coordinates until a predetermined
object is detected if a predetermined object is not detected.
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[0011] The image obtaining means may be configured to continuously
update the first and second lists.

[0012] The image obtaining means may be configured to track the
predetermined object using the pan-tilt camera if the predetermined object is
moving.

[0013] The camera may be a RGB camera.

[0014] The camera may be an IR camera.

[0015] A tracking system comprising a plurality of image obtaining means
according to the aforementioned image obtaining means.

[0016] It is intended that combinations of the above-described elements and
those within the specification may be made, except where otherwise
contradictory.

[0017] It is to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory only and are
not restrictive of the disclosure, as claimed.

[0018] The accompanying drawings, which are incorporated in and
constitute a part of this specification, illustrate embodiments of the disclosure
and together with the description, serve to explain the principles thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Fig. 1 shows the exterior of an exemplary image obtaining means
according to embodiments of the present disclosure;

[0020] Fig. 2 is an illustration of a processing system of the exemplary
image obtaining means;

[0021] Fig. 3 is a flowchart showing an exemplary method according to
embodiments of the present disclosure;

[(0022] Figs. 4A-4D are pictorials showing the operation of the exemplary
image obtaining means;

[0023] Fig. 5 is a table showing an example of a raw dataset accumulated
by the exemplary image obtaining means; and

[0024] Fig. 6 is a table showing an example of a processed dataset
accumulated by the exemplary image obtaining means.
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DESCRIPTION OF THE EMBODIMENTS

[0025] Reference will now be made in detail to exemplary embodiments of
the disclosure, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

[0026] Fig. 1 shows an exterior of an exemplary image obtaining means 10
according to embodiments of the present disclosure. The image obtaining
means 10 may include a camera 12. The camera 12 may be any suitable
camera, for example a color camera or infrared camera. The image obtaining
means 10 may be configured to pan, tilt, and zoom (PTZ) the camera 12, in
particular a first rotatable portion 14 may be configured to rotate about a Y axis
(pan) and a second rotatable portion 16 may be configured to rotate about a X
axis (tilt) that is orthogonal to the Y axis. The image obtaining means 12 may
include a base 18 that is configured to mount to a surface.

[0027] Shown in Fig. 2 is an illustration of a processing system of the
exemplary system. The image obtaining means 10 may include motors 14a,
16a to control the pan and tilt of the rotatable portions 14, 16, one or more angle
sensors 14b, 16b, a processing means 20, such as a central processing unit
(CPU), and memory 30, among others.

[0028]  The image obtaining means 10 may be configured to process the
data obtained from a defined space or predetermined area to aid in the
execution of tracking an object of interest. Such image obtaining means 10 are
known in the art, and one of skill in the art will understand that any such image
obtaining means 10 may be implemented in the present system without
departing from the scope of the present disclosure.

[0029] CPU 20 may be configured to manipulate data, perform calculations,
and execute code, in order to carry out embodiments of the present disclosure.
For example, determine that the predetermined objet is stationary, moving,
aggregate a list, prioritize a list, execute a search protocol, etc. CPU 20 may be
linked to one or more databases and/or other memory (e.g., RAM, ROM, etc.)
associated with the image obtaining means 10 so as to enable storage of data
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related to the object of interest. One of skill in the art will recognize that
information discussed herein with regard to any such databases and/or memory
is not intended to be limiting.

[0030] CPU 20 may be configured to receive data from one or more angle
sensors 14a, 14b. For example, CPU 20 may receive data regarding a status
and/or position of the first and second motors 14, 16, among others.

[0031] The image obtaining means 10 may include one or more system
controllers, which may be configured to receive information and/or commands
from CPU 20, and to execute those commands to control the image obtaining
means 10. For example, the control(s) may position the first and second
motors 14 and 16 to coordinates that are associated with a determined
entrance/exit such that the camera 12 can find an object of interest.

[0032] The flowchart of Fig. 3 showing an exemplary method according to
embodiments of the present disclosure will be discussed along with the
pictorials in Figs. 4A-4D that demonstrate how the image obtaining means 10
operates.

[0033] Step 1

[0034] According to embodiments of the disclosure, after the image
obtaining means 10 finds an object of interest it is configured to track the object.
This is shown in Fig. 4A.

[0035] Step 2

[0036] Next, the image obtaining means 10 determines whether the object is
lost. This is shown in Fig. 4B.

[0037] Step 3

[0038] if it is determined that the object is lost, the image obtaining means
10 records the coordinates of the first and second motors read from the first and
second angle sensors. This data is recorded and continually updated in the in
the memory of the image obtaining means 10. These coordinates are
aggregated into a raw dataset as shown in Fig. 5.

[0039] The raw dataset is then processed using a density based clustering
method, for example, DBSCAN. The clusters that are formed by the acquired
coordinates are assumed to be entrances/exits. Each cluster has a set of
coordinates associated with it, wherein a single set of coordinates is the mean
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coordinates for that cluster. Each cluster is also assigned a location, e.g., (O,
@), 3, (@), etc.

[0040]  The locations (1), (2), 3, (3) may be prioritized based on the number
of instances the image obtaining means 10 loses an object of interest at the
coordinates associated with a specific cluster or, thus, location. This processed
and prioritized information is aggregated into a processed dataset, shown in
Fig. 6.

[0041]  As shown in Figs. 4A-4D, locations (1), (2), 3, (@) are each
determined to be an entrance/exit or a location where the object of interest,
which is depicted as a person, has been lost form the field of view. In Fig. 6, the
location (1) has a higher priority than location (2) which means that
entrance/exit is used more frequently.

[0042] Step 4

[0043] As depicted in Fig. 4C, if the object is not detected within the field of
view or “lost”, then the CPU executes a search protocol.

[0044] Step 5

[0045] The search protocol may use the processed dataset having assigned
priorities to search for the object of interest at the top priority locations by
orienting the image obtaining means 10 to the mean coordinates associated
with that location. However, it is also contemplated that the image obtaining
means 10 may search for the object of interest by sequentially orientating the
image obtaining means 10, e.g., the pan-tilt camera 12, through the prioritized
list of locations and associated mean coordinates until the object of interest is
found.

[0046] Step 6

[0047] Once it is determined that an object of interest is found, the image
obtaining means 10, e.g., the pan-tile camera 12, resumes tracking the object.
An object of interest may be an assigned particular object, for example, an
individual whose facial features are recorded in a facial recognition database.
As such, the image obtaining means 10 may search for an individual. However,
it is also envisioned that the object of interest may simply be any classification,
for example, humans, dogs, robots, etc.
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[0048] Although the present disclose has been discussed with reference to
the image obtaining means 10, it is contemplated that several image obtaining
means 10 may be configured to operate together as a tracking network or
system. The tracking network may be linked together wirelessly.

[0049] Throughout the description, including the claims, the term
“comprising a" should be understood as being synonymous with "comprising at
least one" unless otherwise stated. In addition, any range set forth in the
description, including the claims should be understood as including its end
value(s) unless otherwise stated. Specific values for described elements should
be understood to be within accepted manufacturing or industry tolerances
known to one of skill in the art, and any use of the terms "substantially" and/or
“approximately" and/or “generally” should be understood to mean falling within
such accepted tolerances.

[0050] Where any standards of national, international, or other standards
body are referenced (e.g., ISO, etc.), such references are intended to refer to
the standard as defined by the national or international standards body as of the
priority date of the present specification. Any subsequent substantive changes
to such standards are not intended to modify the scope and/or definitions of the
present disclosure and/or claims.

[0051] Although the present disclosure herein has been described with
reference to particular embodiments, it is to be understood that these
embodiments are merely illustrative of the principles and applications of the
present disclosure.

[0052] It is intended that the specification and examples be considered as
exemplary only, with a true scope of the disclosure being indicated by the
following claims.
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CLAIMS

1. An image obtaining means comprising:

a processor;

a memory module communicatively coupled to the processor;

a pan-tilt camera including angle sensors communicatively coupled
to the processor for tracking a predetermined object and sensing the
coordinates of the pan-tilt camera; and

machine readable instructions stored in the memory module that
cause the image obtaining means to perform at least the following when
executed by the processor:

receiving, from the camera, image data including image periphery;

determining whether a predetermined moveable object is present
based on the image data;

if the predetermined object is present, tracking the predetermined
object with the pan-tilt camera;

determining whether the predetermined object becomes lost within
the image periphery of the image data; and

if the predetermined object becomes lost, record the coordinates of
the camera in the memory module where the predetermined has been
tracked for the last time.

. The image obtaining means of claim 1, wherein the machine readable

instructions cause the image obtaining means to further perform
determining whether the predetermined object becomes found within the
image periphery of the image data; and if the predetermined object
becomes found, recording the coordinates of the pan-tilt camera in the
memory module.

. The image obtaining means of claim 1 or 2 is configured to aggregate a

first list including the recorded coordinates of the camera.
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4. The image obtaining means of claim 3 is configured to aggregate a
second list by averaging the coordinates recorded in the first list within a
predetermined range and prescribing a weight to each of the averaged
coordinates; and prioritize the second list based on the prescribed weight
of the averaged coordinates.

5. The image obtaining means of claim 4 is configured to sequentially set
the pan-tilt camera through the second list of coordinates until a
predetermined object is detected if a predetermined object is not
detected.

6. The image obtaining means of any one of claims 4 and 5 is configured to
continuously update the first and second lists.

7. The image obtaining means of any one of the previous claims is
configured to track the predetermined object using the pan-tilt camera if
the predetermined object is moving.

8. The image obtaining means of any one of the preceding claims, wherein
the camera is a RGB camera.

9. The image obtaining means of any one of the preceding claims, wherein
the camera is an IR camera.

10. A tracking system comprising a plurality of image obtaining means
according to any one of claims 1-9.
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