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(57) Abstract: Systems and methods of the
present disclosure relate generally to facilit-
ate performing a task on a surface such as
woodworking or printing. More specitic-
ally, in some embodiments, the present dis-
closure relates to mapping the surface of the
material and determining the precise loca-
tion of a tool in reference to the surface of a
material. Some embodiments relate to ob-
taining and relating a design with the map
of the material or displaying the current po-
sition of the tool on a display device. In
some embodiments, the present disclosure
facilitates adjusting, moving or auto-cor-
recting the tool along a predetermined path
such as, e.g., a cutting or drawing path. In
some embodiments, the reference location
may correspond to a design or plan ob-
tained from obtained via an online design
store
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SYSTEMS AND METHODS FOR PERFORMING
A TASK ON A MATERIAL, OR LOCATING THE POSITION
OF A DEVICE RELATIVE TO THE SURFACE OF THE MATERIAL

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] The present application claims the benefit of priority to U.S. Provisional Patent
Application No. 61/729,247 filed on November 21, 2012 and titled “SYSTEMS AND
METHODS FOR PERFORMING A TASK ON A MATERIAL, OR LOCATING THE
POSITION OF A DEVICE RELATIVE TO THE SURFACE OF THE MATERIAL”, which

is hereby incorporated by reference in its entirety.

[0002] The present application claims the benefit of priority to U.S. Provisional Patent
Application No. 61/639,062 filed on April 26, 2012 and titled “Automatically Guided Tools”,

which is hereby incorporated by reference in its entirety.

BACKGROUND

[0003] Visual guides that are drawn on material using measuring devices may be difficult
for a user to follow manually. Hand tools that facilitate guiding a tool may attempt to
minimize the movement of the tool in one or more directions. Mechanical guides such as
railings or fences that can be put in place to assist the user in guiding the tool may limit

movement or take time to set up, and these guides may not support complex paths.
SUMMARY

[0004] Apparatuses, systems and methods of the present disclosure facilitate guiding a tool
with precision and flexibility. In some embodiments, the system includes a rig or frame with
a stage that may be positioned on the surface of a piece of material such as wood. The tool
can be electrically or mechanically coupled to the frame, and the frame together with the tool
can be passed over the material. The system can include sensors, cameras or positioning
logic to determine the tool’s position on the material and accurately move (or provide
instructions for a user to move) the frame, stage, or tool to a desired coordinate on the

material.

[0005] At least one aspect is directed to a method for providing a design to facilitate

performing a task on a material. The method can include a data processing system that
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receives a selection of a standard design. The method can receive a customization parameter
corresponding to an aspect of the standard design which can indicate a modification to the
standard design. The method can generate a custom design based on the standard design and
the customization parameter. The method can determine or select a material associated with
the second design. The method can order the one material. The method can transmit the
custom design to a user device. The user device may include at least one of a cutting tool,

drawing tool, and a computing device.

[0006] At least one aspect is directed to a system for providing a design to facilitate
performing a task on a material or to create an object. The system can include a data
processing system configured to receive a selection of a standard design. The data processing
system can be configured to receive a customization parameter corresponding to an aspect of
the standard design. The customization parameter can indicate a modification to the standard
design. The data processing system can generate a custom design based on the standard
design and the customization parameter. The data processing system can determine or select
at least one material to build at least part of the custom design. The data processing system
can order the at least one material. The data processing system can transmit the custom
design to a user device, the user device being at least one of a cutting tool, drawing tool, and

computing device.

[0007] In some embodiments, the method or the system can include a tool having a control
system. The control system can be configured to implement the custom design to create an
object. The custom design can be included in a computer program that when executed by a
processor causes the processor to control the tool to cut or mark the material as indicated by
the custom design, or where the tool can auto correct or provide an indication to correct

deviations from a path indicated by the custom design.

[0008] At least one aspect is directed to a computer readable storage medium having
instructions to facilitate performing a task on a material or to create an object. The
instructions can include instructions to receive a selection of a standard design. The
instructions can include instructions to receive a customization parameter
corresponding to an aspect of the standard design. The customization parameter can indicate
a modification to the standard design. The instructions can include instructions to generate a
custom design based on the standard design and the customization parameter. The

instructions can include instructions to determine or select at least one material to build at
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least part of the custom design. The instructions can include instructions to order the at
least one material. The instructions can include instructions to transmit the custom design to
a user device, the user device being at least one of a cutting tool, drawing tool, and computing

device.

[0009] At least one aspect is directed to a method for locating a device relative to a surface
of a material. The method can include scanning the surface of the material using a camera
coupled with the device. The method obtains at least one image generated by the scan and
processes the at least one image to identify variations in the material. The method generates
a map of the material based on the variations in the material. The method rescans the surface
of the material to obtain at least one second image. The method compares the at least one
second image with the map to determine a position of the camera or the device relative to the

surface of the material.

[0010] At least one aspect is directed to a system for locating a device relative to a surface
of a material. The system can include a camera coupled to the device configured to scan the
material and generate at least one image. The system can include a processor configured to
process the at least one image to identify variations in the material. The processor can be
configured to generate a map of the material based on the variations in the material. The
processor can be configured to rescan the surface of the material to obtain at least one second
image. The processor can be configured to compare the at least one second image with the

map to determine a position of the camera or the device relative to the surface of the material.

[0011] At least one aspect is directed to a method for locating a device relative to a surface
of a material. The method can scan the surface of the material to generate a map of the
material based on variations identified in the scan. The method can identify a design plan
and relate the design plan to the map of the material or overlay the design plan on the map of
the material. The method can position the device near the surface of the material to perform a
task corresponding to the design plan. The method can image a portion of the material
proximate to the device to generate an image. The method can determine a position of the
device based on comparing the image with the design plan relative to the map or the map
overlaid with the design plan. The method can include adjusting the position of the device
based on the comparison (e.g., to follow the design the plan). In some embodiments, the
method can determine that the position of the device deviates from a design path of the

design plan. The method can adjust or automatically correct the device or the position on the
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material of the device or a cutting or drawing tool of the device using at least one of a
servomechanism, eccentric, actuation mechanisms, and stepper motors. In some
embodiments, the method can automatically correct the position in response to the
determination, while in some embodiments the method can adjust the position of the device

to follow the design plan.

[0012] At least one aspect is directed to a system for locating a device relative to a surface
of a material. The system can include a frame coupled with the device. The system can
include a camera coupled to the frame or the device. The camera can be configured to scan
the surface of the material to generate a map of the material based on variations identified in
the scan. The system can include an automatic correction device. The automatic correction
device can be configured to adjust the position of at least one of the device, a cutting tool, and
a drawing tool relative to the surface of the material. The automatic correction device can
include at least one of a servomechanism, eccentric, actuation mechanisms, and stepper
motors. The system can include a computing device communicatively coupled with the
camera and the automatic correction device. The computing device can identify a design
plan and relate the design plan to a map of the material, or overlay the design plan on a map
of the material. The computing device can position the device near the surface of the
material to perform a task corresponding to the design plan. The computing device can
image a portion of the material proximate to the device to generate an image. The computing
device can determine a position of device based on a comparison of the image with the map
overlaid with the design plan. The computing device can determine that the position is off a
design path of the design plan. The computing device can instruct the automatic correction
mechanism to adjust the position of the device or a cutting or drawing tool of the device. The

computing device can give this instruction responsive to the determination.

[0013] At least one aspect is directed to a method for performing a task on a material. The
method can map a material. The method can obtain a design and relate the design to a map of
the material or overlay the design on a map image to create a design path. The method can
identify a position of a tool relative to the material based on the map and design. In some
embodiments, the method can display, on a display device communicatively coupled to the

tool, the position of the tool and the design path.

[0014] In some embodiments, the method can map the material by placing a marker on the

material that increases variations that can be detected by a camera. The marker can include at
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least one of a sticker, sticker with a barcode, tape, drawing, ink, pattern, random drawing or
pattern, and light beam. The method can scan the material with the camera to obtain at least
one image of a portion of the material. In some embodiments, the method can obtain two
images of the material and stitch the images together to generate a cohesive map of the

material.

[0015] In some embodiments, the method can identify a second position of the tool and
compare the second position with the design path. In some embodiments, the method can
determine, based on the comparison, that the second position is not on the design path and
move the position of the tool to a third position that corresponds with the design path. In
some embodiments, the method can move the position by adjusting at least one of a servo
motor, stepper motor, and eccentric mechanism to move the position of the tool. In some
embodiments, the method adjust the z-axis position of a tool to stop the performance of an
aspect of the task on the material. For example, the method may position the tool above the

surface of the material.

[0016] In some embodiments, the design is provided by an online design store. The
method can receive a selection of the design and customize the selected design based on user

input.

[0017] At least one aspect is directed to a method for providing a design for performing a
task on a material. The method can receive a selection of a design and at least one
customization parameter. The method can generate a second design corresponding to the
selected design and at least one customization parameter. The method can determine at least

one material for use with the second design. The method can order the at least one material.

[0018] At least one aspect is directed to a hybrid positioning method for positioning a tool
relative to the surface of a material. The method can determine the location of the tool and a
desired location for the tool. The method can then position the tool using a first positioning
method that is capable of adjusting, moving, or positioning the tool to within a first accuracy,
e.g., to within first maximum range and first minimum range (e.g., plus or minus 5 inches of
the desired location). The method can further position the tool using a second positioning
method capable of adjusting, moving, or positioning the tool to a position to within a second
accuracy, e.g., to within a second maximum range and second minimum range (e.g., plus or

minus 0.25 inches of the desired location). In some embodiments, the first and second
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positioning methods are different. In some embodiments, the first positioning method
includes human positioning and the second positioning method includes automatic computer
positioning using at least one of servo motors, stepper motors, linkage actuators, eccentrics,
and actuation mechanisms. In some embodiments, the first minimum range is substantially
similar to the second maximum range. In some embodiments, the second accuracy is

substantially more accurate than the first accuracy.

[0019] At least one aspect is directed to a system for performing a task on a material. The
system can include a frame configured to receive a tool. The system can include a camera
coupled to the frame. The system can include a display coupled to the frame. The system

can include a computing device communicatively coupled to the display and the camera.

[0020] The system may include a digital camera attached to the rig or frame. The digital
camera can capture images used to detect the position of the rig and stage on the material. In
some embodiments, the digital camera and associated control circuitry or control logic can
build a map of a piece of material and track the location of the rig and stage on the map. The
system may include a tool mounted on the stage that can perform work on the surface of the

material including, e.g., cutting, drilling, sanding, printing, sewing, welding or other tasks.

[0021] In some embodiments, the system controls the location of the stage, or any attached
tool, in accordance with a design or plan. For example, the system may control the location
of the tool relative to the material and the design in response to a sensed position. In some
embodiments, a user of the system may free hand a design while the system automatically
adjusts the stage and associated tool to match the design plan, which may eliminate or
minimize human error. In some embodiments, the system may control a router which can be

used to cut wood or other materials.

[0022] The tool can receive processing input received from the digital camera to determine
the location of the rig relative to the material. For example, computer vision (“CV”) or
sensor based techniques may facilitate determining the location of the rig relative to the

material.

[0023] At least one aspect is directed to a method of facilitating performance of a task on a
surface of a material with a user device. The user device may include at least one of a cutting
tool and a drawing tool. The method may include scanning the surface of the material to

obtain first scanned data (e.g., sensor data) of the surface of the material. The first scanned
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data may indicate a map of the surface of the material. For example, the obtained scanned
data may include a map of the surface of the material generated based on the scan of the
surface of the material. At least one of a sensor and a second sensor coupled with the user
device can scan the surface of the material to obtain the first scanned data. For example, a
camera or other optical device may scan the surface of the material to obtain first scanned
image data. In another example, an ultrasonic range finder can scan the surface of the
material or work area to obtain first scanned data. In some examples, the second sensor can
be mechanically coupled to the user device, while the sensor may not be mechanically
coupled to the user device, such as a stand alone digital camera or any other sensor
configured to obtain first scanned image data. The method can include least one of the sensor
and the second sensor scanning at least a portion of the surface of the material to obtain
second scanned data or second image data. The method can include a processor evaluating
the first scanned data and the second scanned data to determine a position of one of the
sensor and the second sensor relative to the surface of the material. The method can include
the processor determining a position of at least one of the cutting tool of the user device and
the drawing tool of the user device relative to the surface of the material. The processor can
determine the position based on the position of one of the sensor and the second sensor

relative to the surface of the material.

[0024] In some embodiments, the method can include generating the first scanned data by
stitching (e.g., joining or merging) a plurality of scanned data together to generate a cohesive

map of the surface of the material.

[0025] In some embodiments, the method can include displaying on a display device a map
image overlaid with an indication of a position of at least one of the cutting tool and the
drawing tool relative to the surface of the material. The indication of the position can be

overlaid based on the first scanned data and the second scanned data.

[0026] In some embodiments, the method can include marking the surface of the material
with a marker such as a sticker, ink, paint, graphite, a light beam, pencil mark, a barcode,
tape, a drawing, or a pattern. The method can include identifying a variation in the material

based on a characteristic of the marker.
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[0027] In some embodiments, the method can include identifying a design plan for the
surface of the material. The method can include relating the design plan to at least one of the

first scanned data and the second scanned data.

[0028] In some embodiments, the method can include marking the surface of the material
with an indication (e.g., tape, sticker, ink, paint, light beam, barcode, etc.) of the design plan.
The method can include at least one of the sensor and the second sensor scanning the surface
of the material with the indication of the design plan. The method can include a processor

identifying the design plan.

[0029] In some embodiments, the method can include a communication interface obtaining
the design plan for the surface of the material. The method can include selecting the design
plan via an online design store. The method can include modifying the design plan
subsequent to selecting the design plan. In some embodiments, the method can include
obtaining an indication of the design plan for the surface of the material via a user interface

of the user device.

[0030] In some embodiments, the method can include comparing a position of the user
device to a design plan. Responsive to the comparison, the method can include adjusting a
position of at least one of the cutting tool and the drawing tool of the user device. The
method can adjust the position of at least one of the cutting tool and the drawing tool based
on the position of the user device and based on the design plan. In some embodiments, the
method can include adjusting the position of at least one of the cutting tool and the drawing
tool using an eccentric mechanism of the user device. For example, a processor may cause a
motor coupled to the cutting tool or drawing tool via an eccentric based linkage to adjust the

position of the cutting tool or drawing tool.

[0031] In some embodiments, the method can include determining that a position of the
user device deviates from a design plan. The method can include correcting a position of at
least one of the cutting tool and the drawing tool of the user device. The position can be
corrected based on the position of the user device and based on the design path of the design

plan.

[0032] In some embodiments, the method can include identifying a design plan for the
surface of the material. The method can include a processor determining a first task to be

performed on the surface of the material. The processor can determine the first task based on
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the design plan and the position of at least one of the cutting tool of the user device and the
drawing tool of the user device relative to the surface of the material. The method can
include at least one of the cutting tool of the user device and the drawing tool of the user

device performing the first task.

[0033] In some embodiments, the method can include a processor determining a second
task to be performed on the surface of the material. The processor can determine the second
task based on the design plan and a second position of at least one of the cutting tool of the
user device and the drawing tool of the user device relative to the surface of the material.

The method can include at least one of the cutting tool of the user device and the drawing tool

of the user device performing the second task.

[0034] In some embodiments, the method can include scanning a work area comprising the
surface of the material. For example, one of the sensor and the second sensor can scan the
work area, or a third sensor can scan the work area (e.g., the room in which the material is
placed, the work bench or table on which the material is placed, or a ceiling, wall or floor
proximate to the material). The method can include the processor tracking a marker of the
work area via the sensor, second sensor or the third sensor. The marker may not be on the
surface of the material; e.g., the marker may be adjacent to the material, above the material
(e.g., ceiling), or on the wall. The method can include the processor determining a position
of at least one of the cutting tool of the user device and the drawing tool of the user device
relative to the surface of the material. the processor can determine the position based on the

position of one of the sensor and the second sensor relative to the marker of the work area.

[0035] At least one aspect is directed to a system for facilitating use of a user device. The
user device can include at least one of a cutting tool and a drawing tool. In some
embodiments, the system includes the at least one of the cutting tool and the drawing tool.
The system can include at least one of a sensor and a second sensor coupled with the user
device. At least one of the sensor and the second sensor can be configured to scan the surface
of the material to obtain first scanned data of the surface of the material. At least one of the
sensor and the second sensor can be configured to scan at least a portion of the surface of the
material to obtain second scanned data. The system can include a processor coupled to at
least one of the sensor and the second sensor. The processor can be configured to obtain the
first scanned data and the second scanned data to determine a position of one of the sensor

and the second sensor relative to the surface of the material. The processor can be configured
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to determine a position of at least one of the cutting tool of the user device and the drawing
tool of the user device relative to the surface of the material. The processor can determine the
position based on the position of one of the sensor and the second sensor relative to the

surface of the material.

[0036] In some embodiments, the processor can be configured to generate the first scanned
data by stitching a plurality of scanned data together (e.g., a plurality of scanned image data)

to generate a cohesive map of the surface of the material.

[0037] In some embodiments, the system can include a display device coupled to the
processor. The processor can be configured to cause the display device to display a map
image overlaid with an indication of a position of at least one of the cutting tool and the
drawing tool relative to the surface of the material. The processor can display the map image

based on the first scanned data and the second scanned data.

[0038] In some embodiments, the system includes a marker configured to mark the surface
of the material. The marker can include at least one of a sticker, ink, paint, graphite, a light
beam, pencil mark, a barcode, tape, a drawing, and a pattern. For example, the marker may
include a unique barcode sequence. The processor can be configured to identify a variation

in the material based on a characteristic of the marker.

[0039] In some embodiments, the processor can be configured to identify a design plan for
the surface of the material. The processor can relate the design plan to at least one of the first

scanned data and the second scanned data.

[0040] In some embodiments, where the surface of the material can be marked with an
indication of the design plan, at least one of the sensor and the second sensor can scan the
surface of the material with the indication of the design plan. The processor can be

configured to identify the design plan.

[0041] In some embodiments, the system includes a communication interface. The
communication interface can be configured to obtain the design plan for the surface of the

material.

[0042] In some embodiments, the system can include an online design store. The

communication interface can be configured to obtain the design plan selected via an online

10
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design store. In some embodiments, the online design store can be configured to modify the

design plan subsequent to receiving an indication to select the design plan.

[0043] In some embodiments, the system can include a user interface. The user interface

can be configured to obtain an indication of the design plan for the surface of the material.

[0044] In some embodiments, the processor can compare a position of the user device to a
design plan. Responsive to the comparison, the processor can adjust a position of at least one
of the cutting tool and the drawing tool of the user device based on the position of the user

device and based on the design plan.

[0045] In some embodiments, the system can include an eccentric mechanism. The
eccentric mechanism can be coupled to a motor and at least one of the cutting tool and the
drawing tool. The eccentric mechanism can be configured to facilitate adjusting the position

of at least one of the cutting tool and the drawing tool.

[0046] In some embodiments, the processor can be configured to determine that a position
of the user device deviates from a design plan. The processor can be configured to correct a
position of at least one of the cutting tool and the drawing tool of the user device. The
processor can be configured to correct the position based on the position of the user device

and based on the design path of the design plan.

[0047] In some embodiments, the processor can be configured to identify a design plan for
the surface of the material. The processor can be configured to determine a first task to be
performed on the surface of the material. The processor can be configured to determine the
first task based on the design plan and the position of at least one of the cutting tool of the
user device and the drawing tool of the user device relative to the surface of the material. In
some embodiments, the processor can be configured to cause at least one of the cutting tool

of the user device and the drawing tool of the user device to perform the first task.

[0048] In some embodiments, the processor can be configured to determine a second task to
be performed on the surface of the material. The processor can be configured to determine
the second task based on the design plan and a second position of at least one of the cutting
tool of the user device and the drawing tool of the user device relative to the surface of the
material. The processor can be configured to cause at least one of the cutting tool of the user

device and the drawing tool of the user device to perform the second task.

11
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[0049] At least one aspect is directed to a non-transitory computer readable medium
comprising executable instructions that can be executed by a processor. The executable
instructions can facilitate using a user device that can include at least one of a cutting tool and
a drawing tool. In some embodiments, the instructions can include instructions to obtain first
scanned data of the surface of the material. The instructions can include instructions to
obtain the first scanned data via at least one of a sensor and a second sensor coupled with the
user device. The instructions can include instructions to obtain second scanned data of at
least a portion of the surface of the material. The instructions can include instructions to
obtain the second scanned data via at least one of the sensor and the second sensor. The
instructions can include instructions to evaluate the first scanned data and the second scanned
data to determine a position of one of the sensor and the second sensor relative to the surface
of the material. The instructions can include instructions to determine a position of at least
one of the cutting tool of the user device and the drawing tool of the user device relative to
the surface of the material. The instructions can include instructions to determine the
position based on the position of one of the sensor and the second sensor relative to the

surface of the material.

[0050] In some embodiments, the instructions can include instructions to identify a design
plan for the surface of the material. The instructions can include instructions to relate the

design plan to at least one of the first scanned data and the second scanned data.

BRIEF DESCRIPTION OF THE DRAWINGS
[0051] FIG. 1 is an illustrative example of an embodiment of an apparatus for

automatically guiding tools.

[0052] FIG. 2 is an illustrative example of an embodiment of an apparatus for
automatically guiding tools following a target path area and performing a task according to a

planned design.

[0053] FIG. 3 is an illustrative block diagram of an embodiment of a system for

automatically guiding tools.

[0054] FIG. 4 is an illustrative flow chart of an embodiment of a method for automatically

guiding tools.

12
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[0055] FIG. 5 is an illustrative flow chart of an embodiment of a method for automatically

guiding tools.

[0056] FIG. 6 is an illustrative example of an embodiment of an electronic design store that

includes a plurality of electronic designs.

[0057] FIG. 7 is an illustrative example of an embodiment of ordering parts for an

electronic design via an electronic workshop.

[0058] FIG. 8 is an illustrative example of an embodiment of providing instructions to

perform a task via an electronic workshop.
[0059] FIG. 9 is an illustrative example of an embodiment of an electronic design studio.
[0060] FIG. 10 is an illustrative example of an embodiment of a design plan.

[0061] FIG. 11 is an illustrative example of results of generated by embodiments of

systems and methods of the present disclosure.

[0062] FIG. 12 is a front view of an illustrative example of an embodiment of a guided tool

system including a router.

[0063] FIG. 13 is a front view of an illustrative example of an embodiment of a guided tool

System.

[0064] FIG. 14 is a side view of an illustrative example of an embodiment of a guided tool

system including a router.

[0065] FIG. 15 is a side view of an illustrative example of an embodiment of a guided tool

System.

[0066] FIG. 16 is a rear view of an illustrative example of an embodiment of a guided tool

system including a router.

[0067] FIG. 17 is a rear view of an illustrative example of an embodiment of the a guided

tool system.

[0068] FIG. 18 is a top view of an illustrative example of an embodiment of a guided tool

system including a router.
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[0069] FIG. 19 is a perspective view of the bottom of an illustrative example of an

embodiment of a guided tool system.

[0070] FIG. 20 is a bottom view of the internal stage and pivot components of an

illustrative example of an embodiment of a guided tool system.

[0071] FIG. 21 is a perspective view of an illustrative example of an embodiment of a

guided tool system.

[0072] FIG. 22 is a perspective view of an illustrative example of an embodiment of a

guided tool system.

[0073] FIG. 23 is a illustrative example of a graphical user interface of an embodiment of a

guided tool system.

[0074] FIG. 24 is a block diagram illustrating a general architecture for a computer system
that may be employed to implement various elements of the systems and the methods

disclosed herein, in accordance with an implementation.

[0075] FIG. 25 shows an illustration of an example network environment comprising client

machines in communication with remote machines in accordance with an implementation.

[0076] FIG. 26 is an illustration of an example system of a design store via a computer

network in accordance with an implementation.
DETAILED DESCRIPTION

[0077] The present disclosure relates generally to systems and methods for working on a
surface such as woodworking or printing. More specifically, the present disclosure relates to
determining the location of a tool in reference to the surface of a material and using the
location to guide, adjust or auto-correct the tool along a predetermined path or design plan
such as, e.g., a cutting or drawing path. In some embodiments, the reference location may

correspond to a design or plan obtained via an online design store.

[0078] Apparatuses, systems and methods of the present disclosure relate to guiding tools
to perform a task on a target material. In some embodiments, a system may automatically
guide a tool to perform a task. For example, in some embodiments, the present disclosure

provides a handheld system that can identify the location of a tool, or a rig that contains a

14



WO 2013/163588 PCT/US2013/038474

tool, relative to the material being worked. In some embodiments, the device may be non-
handheld; e.g., the device may be on a movable platform such as a remote control platform,
robotic platform, or another type of movable platform that may or may not be controllable.
The system may adjust the location of the tool (or provide instructions for the adjustment of
the location of the tool) based on or responsive to the current location of the tool and a
desired location corresponding to a design plan. In some embodiments, the system includes a
handheld device with a working instrument capable of being operated by hand which can
make precision adjustments of the working instrument location based on spatial location to

provide an accurate path which the working instrument travels.

[0079] In some embodiments, systems and methods disclosed herein can include a location
detection system or perform one or more location detection techniques that can detect the
current location or position of a tool on a target material accurately, robustly, or with low
latency. For example, a video or sill image camera coupled to the tool and accompanying
control circuitry may be used to scan the surface of the material and process the scanned data
or scanned image data to generate a digital map of the surface of the material in advance of
performing a task on the material. When the tool is brought near the surface of the material
during performance of a task on the material, the camera may take a second image and
compare the second image with the digital map to detect a location of the tool relative to the

material.

[0080] In some embodiments, various location detection techniques may be used including,
¢.g., integrating wireless position sensing technologies, such as RF, near field
communication, Bluetooth, laser tracking and sensing, or other suitable methods for
determining the position of the tool and facilitating guiding or adjusting the position of the
tool to perform a task. In some embodiments, the system may include a hybrid location
detection system that employs two or more location detection techniques to determine the
location of the tool. For example, each location detection technique may include orthogonal
strengths and weaknesses, but when combined, can detect a location with high accuracy and
low latency. For example, a first location detection technique may be high accuracy but low
frequency (e.g., a sensor configured to obtain data once per second that accurately determines
the position but has high latency). The first location detection technique may be combined
with a second location technique that includes a sensor that provides location information

with high frequency and high accuracy but provides limited information (e.g., an optical
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mouse sensor that is high frequency and high accuracy but only provides dead reckoning
including direction and speed of movement rather than the location of the tool in a global
context). In an illustrative example, the hybrid location system may use a camera to obtain
an image to determine a position of the tool on the surface of the material accurately, and
then use an optical mouse sensor to track the change of the position until the next frame of
the image comes in. In this example, the second location technique using the optical mouse
sensor may not provide all location tracking because integrating velocity to determine a
position may accumulate error over time, or the device would not be able to determine a

location if the device was picked up and put it down at a different position.

[0081] In some embodiments, to generate the map in advance of the cutting or drawing
operation, a user may sweep the surface of a material with a camera until the camera has
obtained images of all, substantially all, or a portion of the surface of the material or desired
portion thereof. The system may obtain these images and stitch the images together to
produce a cohesive map. Generating the digital map image and detecting the location may
include one or more image processing techniques, pattern recognition techniques, localization
techniques, computer vision techniques, for example. For example, the system may identify
that points A and B in a first image correspond to point C and D in a second image and
accordingly stitch the two images. For example, on a wood surface, the system may identify
variations, bright spots, color variations, marks, or wood grains in the image and compare
them with the digital map to determine a location. In another example, the system may

further use corners, sides, lighting patterns, or other signal capable of identifying a location.

[0082] The material can be marked to facilitate mapping of the surface of the material or
detection of a position of the tool on or proximate to the material. For example, the surface
of a material, such as metal or plastic, may not contain sufficient identifying marks to
accurately detect location. Distinguishing marks or markers can be added to the material to
facilitate location detection techniques such as pattern recognition or image processing. The
markers can include any type of material, ink, tape, light, laser, carving, engraving,
temperature gradient, invisible ink (e.g., ink only visible under ultraviolet or other
wavelengths of light) capable of facilitating a location detection technique. In some
embodiments, the marker includes a tape that can be applied to at least a portion of the
surface of the target material. The tape may include symbols such as a unique barcode,

design, pattern, colors, engravings, raised bumps or depressions, for example. In some
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embodiments, the marker may include a user randomly marking on the target material with a

pen, pencil, ink, invisible ink, paint, crayons, or any other marking or writing instrument.

[0083] In addition to generating a digital image of the surface of the material, in some
embodiments, the system may identify a cutting or drawing design plan on the surface of the
material. A design plan may include any cutting or drawing a user of the system desires. For
example, the design plan may include a frechand design, tracing, picture, image, design
generated using computer-aided design (“CAD”) software, purchased design, or a purchased
electronic design. The design plan can be a design of an object that the tool can create by
performing an operation on the material, such as a design for a table that can be cut from at

least one piece of wood.

[0084] The system can incorporate the design plan with the map image or otherwise relate
the design plan with a map of the surface of the material or overlay the design plan on the
map image. In some embodiments, the design plan may be drawn on the surface of the
material before or after generating the initial map of the material (e.g., using a special pen
whose ink can be detected by the system using ultraviolet or other wavelengths). If, for
example, the surface of the material includes a design (e.g., a cutting design or drawing
design) during the initial mapping phase, the system may process the image to identify the
design plan and include it in the digital map of the surface of the material. If the design is
drawn or otherwise marked on the surface of the material after generating the initial map, the
system may obtain images of the material with the design by using the camera to rescan or
take new images of the material. If the design is drawn or otherwise marked on the surface of
the material before generating the initial map, the system may identify the design as a cutting
or drawing design plan or a user may indicate to the system that the identified design is a

cutting or drawing design plan.

[0085] In some embodiments, a digital design may be added to digital map of the surface of
the material without physically adding the design to the surface of the material or otherwise
marking the actual material with a design. For example, the digital design may be generated
on a computer and may include a CAD drawing or any other type of drawing (e.g., JPEG,
BMP, or GIF). Using CAD software, for example, a user may modify the map image by
adding the design plan. Any other suitable software may be used to incorporate a design plan
onto the map image or otherwise relate a design plan with a map of the surface of the material

(e.g., data that indicates a location of the design plan used to facilitate the performance of a
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task on a material). After registering the design on the digital map or digital map image, the
system may provide the corresponding digital map data or digital image data with the design
plan to the tool. In some embodiments, the system may display the map image with the
design on a display device of the tool to facilitate a user performing a task on the material. In
some embodiments, the tool may perform the task in accordance with the design plan without
displaying the design plan (e.g., the tool may automatically perform an aspect of the task or

the tool may not include a display device).

[0086] During the cutting or drawing operation, a user may place the tool on or near the
surface of the material. Upon placing the tool on the surface, the camera may re-scan or take
an image of a portion of the surface of the material. The image may correspond to a portion
of the material that is at a location different from the cutting or drawing tool. The system
may determine the location of the tool relative to the surface of the material or the design
plan by comparing identifying marks in the new image with identifying marks in the map
image generated in advance of the performance of the task on the material. The camera may
be mounted or otherwise coupled to the tool such that image capturing aspect of the camera
(e.g., lens) is directed on the surface of the material at a fixed and known vector from the
cutting tool (e.g., drill bit). By focusing the camera away from the cutting tool, the system
may obtain images that are relatively clear of debris caused by cutting that may obfuscate the

markers used for detecting a location.

[0087] The system may then compare the new images with the digital map of the surface of
the material to determine a precise location of the tool. For example, the portion of the

digital map corresponding to the top right corner may include a set of identifying marks.
Upon obtaining the new image, the system may identify those same identifying marks and
determine that those marks correspond to the top right corner of the map image. The system
may then determine, based on the camera vector offset, the precise position of the cutting or

drawing tool.

[0088] In some embodiments, the system may display, in real time, the precise position of
the cutting or drawing tool on a display device (e.g., a display device of a tool or a remote
display device communicatively coupled to the system or tool). The system may indicate the
position on the display via an “X”, circle, dot, icon, or using any other indication to signal a
current position of the tool. In some embodiments, the tool may overlay the indication of the

current position on the design plan or cutting path. In some embodiments, the tool may
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overlay the indication of the current position on the map image. In some embodiments, the
tool may overlay the indication of the current position on the map image that includes an

overlay of the design plan.

[0089] In some embodiments, the system may include a positioning system that adjusts or
moves the tool based on a detected location of the tool and a design plan. In some
embodiments, the system can use various location detection techniques to detect the location
of the tool, and use various positioning techniques to move or adjust the location of the tool.
For example, the system can include a hybrid positioning system that includes two or more
positioning systems to position a tool. Upon determining the location of the tool and a
desired location for the tool, the first positioning system may be configured to move, adjust,
or position the tool over a relatively large range (e.g., move the tool to anywhere on the work
arca or surface of the material), but with relatively low accuracy. The second positioning
system may be configured to move, adjust, or position the tool over a relatively short range
(e.g., within a radius of 5 inches of the current location of the tool), but with high accuracy.
In some embodiments, the first (e.g., coarse or rough) positioning system may include a
human positioning a tool on the surface of a material, and the second (e.g., fine or precise)
positioning system may include positioning the tool using servo motors, stepper motors,
actuation mechanisms, or eccentrics, for example. The first positioning system can include
non-human positioning systems such as, ¢.g., robotic systems, remote control systems, or

Global Positioning System (“GPS”) enabled devices.

[0090] For example, the first positioning system may include a long-range, low-accuracy
positioning mechanism that is configured to move, adjust or correct the position of the tool
based on the design plan. The second positioning system may include a short-range, high-
accuracy positioning mechanism that can move, adjust or correct the position of the tool,
within a maximum range, more precisely than the first positioning mechanism based on the
design. In an illustrative and non-limiting example, the first positioning system may include,
¢.g., a maximum range that includes the range of the entire work area (e.g., the arca
comprising the surface of the material on which the task is to be performed), and include an
accuracy of +/- 0.25". The second positioning system may include, ¢.g., a maximum range of
0.5", with an accuracy of +/- 0.01". The maximum ranges and accuracy of the first and
second positioning systems may include other range and accuracy values that facilitate

systems and methods of hybrid positioning. In various embodiments, range and accuracy
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may refer to one-dimensional accuracy (e.g., along an X-axis), two-dimensional accuracy

(e.g., X-Y axes) or three-dimensional accuracy (e.g., X-Y-Z axes).

[0091] The first positioning system may be less accurate and include a positioning system
where the maximum range is substantially greater than the maximum range of the second.
For example, the first positioning system can move the tool from anywhere on the surface of
the material to within +/- 0.25 inches of a desired location, while the second positioning
system can be configured to move the tool up to 5 inches from a current position, but with an
accuracy of 0.01 inches. In some embodiments, the hybrid positioning system may include a
plurality of positioning systems that are each configured to accurately determine a location
and then position the tool to within a certain distance range such that, when the positioning
systems are used together, the system can precisely determine a location and position or
adjust the tool accordingly. In some embodiments, the maximum range of each subsequent
positioning system may be equal to or greater than the accuracy of the previous positioning
system. In an illustrative example, a first positioning system may be able to position the tool
on the surface of the material with, ¢.g., a maximum range corresponding to the size of the
surface of the material, and with an accuracy of +/- 1 inch. A second positioning system may
be able to position the tool on the surface of the material within a maximum of range of 2
inches with an accuracy of +/- 0.1 inch. A third positioning system may be able to position
the tool anywhere within a maximum range of 0.2 inches with an accuracy of +/- 0.01 inch.
Therefore, in this example, by using all three positioning systems together, the hybrid
positioning system can precisely position the tool within a maximum range that includes the

entire surface of the material or work area with an accuracy of +/- 0.01 inch.

[0092] In some embodiments, the system may include automatic adjustment, guiding or
error correction to facilitate performing a task in accordance with a design plan. The system
may use various types of adjustment, guiding or correction mechanisms, including, e.g.,
eccentrics, servomechanisms, stepper motors, control loops, feedback loops, actuators, nut
and bolt-type mechanisms. For example, the system may include eccentrics or servomotors
coupled to a frame and the cutting tool configured to adjust the position of the cutting tool
relative to the frame. Upon determining the current position of the cutting tool, the system
may compare the current position with the desired position. The system may then guide the
tool in accordance with the design plan. In some embodiments, when the system determines

there is a discrepancy between the current position and the desired position, or the current
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position or trajectory deviates from the design plan, the system may adjust the cutting tool in
accordance with the design plan. For example, the system may identify a cutting path or
vector of the tool and the design plan and adjust the cutting tool such that the next cut is in

accordance with the design plan.

[0093] The system may utilize various automatic correction mechanisms. In some
embodiments, the system may include eccentrics configured to adjust the position of the
cutting tool. For example, using two eccentrics, the system may adjust the position of the
cutting tool in two dimensions. Eccentrics may include any circular widget rotating
asymmetrically about an axis. For example, an eccentric may include a circle rotating about
non-central axis. The eccentrics may be coupled to the cutting tool and the frame and be
configured to adjust the position of the cutting tool relative to the frame, which may adjust
the position of the cutting tool relative to the surface of the material. In some embodiments,
the system may utilize a screw with a nut to change rotational motion to linear displacement

to correct or adjust tool positioning.

[0094] In some embodiments, the system may include orientation control based on the type
of cutting tool. For example, if the cutting tool is a saber saw that cannot be adjusted
perpendicularly, the system may adjust the orientation or angle of the saber saw in
accordance with a design plan. They system may include actuators configured to adjust the

tilt or angle of the saw.

[0095] The system can control the z-axis of the cutting or drawing tool. By controlling the
z-axis of the cutting or drawing tool, the system may start and stop cutting or drawing in
accordance with a design plan. For example, if the cutting tool is beyond a correctable
distance away from the design plan (e.g., outside the radius of automatic compensation), the
system may stop the cutting by adjusting the z-axis position of the cutting tool (e.g., lifting
the drill bit off the wood). When the user brings the cutting tool back to within the radius of
automatic adjustment, the system may automatically adjust the z-axis position of the cutting
tool such that cutting commences again (e.g., lowers the drill bit into the wood). The radius
or range of compensation may correspond to a positioning system of the localization system.
For example, if the localization system includes a hybrid positioning system that includes a
large range and short range positioning system, the radius of compensation may correspond

to the short range positioning system. In some embodiments, controlling the z-axis position
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of the tool may facilitate making 2.5 dimension designs. For example, a design plan may

indicate z-axis information corresponding to the surface of the material.

[0096] In some embodiments, the system may indicate to the user that the cutting tool is on
the design path or within the range of compensation such that the system may correct the
position of the cutting tool. In some embodiments, the system may indicate to the user that
the cutting is not on the design path or not within the range of compensation. The system
may further indicate to the user to correct the position of the cutting tool or a direction in
which to move the cutting tool to bring it on the design path or within the range of
compensation. The system may provide one or more indication visually via the display
device, using light emitting diodes or other light sources, audio signal, beeps, chirps, or
vibrations. In some embodiments, an indication that the tool is deviating from the design
path beyond an acceptable range may include automatically shutting off the cutting machine
or adjusting the z-axis of the cutting or drawing tool such that it stops performing a task on
the material. In some embodiments, the system may indicate the design path on the material
of the surface itself by, e.g., shining a beam of light indicating to the user where the design
path is and where to proceed. For example, upon determining the error, the system may shine
a beam indicating to the user how much to adjust to the tool in order to bring the position of

the tool to within the range of automatic compensation or on the design path.

[0097] In some embodiments, a plurality of cutting or drawing tools may be used with the
system including, e.g., saber saw, jig saw, router, or drill. The system may be configured
such that users may use various aspects of the present disclosure with various cutting or
drawing tools without making any adjustments to the tool or minor/temporary adjustments.
For example, the system may include a frame, camera, display device, and computing device.
The frame may be configured such that a cutting tool may be placed in the frame. The
camera may be coupled to the frame or may be attached to the cutting tool. Upon placing the
camera, the system may automatically or manually be calibrated such that the system obtains

the vector offset between the camera and the cutting or drawing tool (e.g., the drill bit).

[0098] In some embodiments, the system may include a freestanding device configured to
perform mapping and localization functions and indicate to a user the current position of the
device. In some embodiments, the freestanding device may be attached to a cutting tool or
drawing tool. In some embodiments, the freestanding device may not provide automatic

correction functionality. In some embodiments, the freestanding device may include a
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display or a camera. In some embodiments, the freestanding device may determine a design
path and detect when the tool is off the design path. The freestanding device may indicate the
error by, for example, the display, shining a light on the surface of the material, audio signals,

or voice narration.

[0099] In some embodiments, and as further described herein, systems and methods of the
present disclosure include an online design store. The design store may be configured to
allow a user to sclect a design for a project (e.g., building a table), customize the design,
facilitate ordering material or other parts to create the design or build the project, provide
instructions or training on how to cut the design or build the project, or transfer the electronic
design to the cutting system or tool or incorporate the design on the digital map of the

material to create a design path or cutting path.

[00100] For example, a user of the online design store may browse a plurality of designs for
a table, select a design, and then customize the design (e.g., length and width of table, number
of drawers, aesthetic style). The online design store may allow for various design
customization options and facilitate customization by automatically altering various cuts
(e.g., corners, sides, reposition tongue-n-groove joint), material sizes and design (e.g., to
account for structural integrity of new design, extra support structure, sturdier material,
stronger coupling mechanisms such as screws, bolts, nuts, glue). The online design store may
then identify the necessary supplies, including, ¢.g., the size of the material from which the
design may be cut, number and types of screws, fasteners, glue, paint, varnish, supporting
materials, hinges, or handles. For example, the online design store may automatically map
the design onto material to maximize the usage of the material without wasting excess
material. The online design store may further identify the corresponding part numbers, brand
names, or barcode of the supply. The design store may then suggest vendors of the material
and facilitate ordering the supplies from the material. For example, a user may order the
supplies via the online design store and the online design store may transmit the order to the
vendor (e.g., a hardware supply store). Thereafter, the online design store may facilitate
overlaying the electronic design on the digital map of the material. In some embodiments,
the system may obtain the electronic design from the online design store and incorporate the
design on the digital map of the material. The electronic design can be stored as a computer

program or application that can be downloaded to a computing device (e.g., tablet computer)
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that can be electrically or mechanically coupled to, or separate from, the tool and associated

frame or guiding apparatus.

[00101] The online design store may include an online community. An online community
may include members of the online design store, authorized users of the online design store,
or any other users that can access the online design store. Online users or members of the

online community may review designs, provide a design rating, or participate in chat rooms

or otherwise communicate with other online users.

[00102] Referring to Fig. 1, an illustrative example of an embodiment of an apparatus for
guiding tools to perform a task is shown. In some embodiments, the device includes a frame
and a tool (e.g., a router in the example of Fig. 1) mounted within the frame. The frame may
be positioned manually by the user. The device can adjust the position of the tool within the
frame to guide or adjust the tool in accordance with a design plan or to correct for error in the
user’s coarse positioning. The device may also include a display and be configured to map
the target material and display it on the display. In some embodiments, markers on the target
material (e.g., stickers) may facilitate generating a map of the target material by providing
differentiating features. The device may obtain a design or plan by downloading it from an
online store. The device may display a map of the target material with the design that

indicates the desired cutting pattern.

[00103] Referring to Fig. 2, an illustrative example of an apparatus for automatically guiding
tools following a target path area and performing a task according to a planned design is
shown. In some embodiments, to follow a complex path, the user of the device may need to
only move the frame in a rough approximation of the path. In this example, the dotted line
shows the path that the tool would take if its position were not adjusted; the solid line is its
actual path, e.g., an outline of the southeastern United States. In this example, the user can
grip the frame and guide the tool generally along the dashed line, and the tool can self-adjust
to cut along the solid line. In some embodiments, the device automatically adjusts the drill
bit or other cutting tool based on the position of the cutting tool and the desired position of
the cutting tool. In some embodiments, the user of the device may move the device along the
dotted line 1210 in Fig. 2 (or the path 406 of Fig. 23), while the device automatically adjusts
the cutting tool in accordance with the desired design plan, such as the design plan 1205 of

Fig. 2 For example, the device may identify or detect the current position of the cutting tool
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relative to the target surface with the design. The device may then compare the current

position with the desired position of a design or map and adjust the cutting tool.

[00104] Referring to Fig. 3, an illustrative block diagram of an embodiment of a system for
automatically guiding tools is shown. In some embodiments, the system 680 includes a smart
device 681. The smart device 681 may include at least one central processing unit (“CPU”)
or processor 683, and may include software code 685 that performs one or more processes, at
least on memory 687, or at least one display 689. The smart device 681 may include a self-
contained unit or the smart device 681 may include components that are not self-contained or
separated. For example, the display 689 may be tethered to the smart device 681 or
integrated into the housing of the smart device 681. In some embodiments, the smart device
681 may be integrated as part of the system 680 so that the system is a self-contained portable

unit.

[00105] In various embodiments, the system 680 can include one or more sensors to
facilitate determining a location of the tool (e.g., IR, lasers, ultrasonic range finding, etc.).
For example, and in some embodiments, the system 680 can include a camera 682 that can be
used in combination with the smart device 681 to build a map 684 of the material to be
worked on. The camera 682 may be coupled or attached to any tool 699 to provide
positioning for that tool 699. In some embodiments, the camera 682 is coupled with a display
689 and CPU 683. For example, the camera 682 may be part of a computer or smart device
681 that can be attached or coupled to any tool 699. A software application or code 685 can
be installed on a mobile smartphone and can utilize the camera, CPU, memory, and display of
the smartphone. In some embodiments, one or more aspect of the software or processing
may be performed by a field programmable array device (“FPGA”) or a digital signal
processor (“DSP”).

[00106] In some embodiments, the camera 682 can take images with a high-frame rate. For
example, the camera can scan the surface of the material to obtain scanned data or scanned
image data. In some embodiments, the camera may scan the surface of the material and a
processor can process the scan to generate scanned data that indicates a map of the surface of
the material. This may facilitate location functions or mapping functions disclosed herein.
The camera 682 can also take images with a relatively low-frame rate and the camera 682 can
be coupled with one or more optical sensors (¢.g., sensors in optical computer mice). The

optical sensors may provide low-latency dead reckoning information. These optical sensors
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may be used in conjunction with the camera 682. For example, the camera 682 may provide
accurate global position information a few times a second and appreciable lag, and the optical
sensors may be used to provide dead-reckoning information with low lag that fills in the time
since the last image was taken. In some embodiments, accelerometers may be used for dead-
reckoning. The system 100 may use multiple cameras to increase the accuracy or range of

coverage when scanning, or to provide depth information.

[00107] In some embodiments, the system 100 is configured to build, generate or otherwise
receive a map 684. In some embodiments, the map 684 may be built using computer vision
(“CV?”) or sensors techniques. For example, a CV technique may be used to build a photo

mosaic. A photo mosaic process may include taking multiple photographs of different parts
of the same object and stitching at least two of the photographs together to make at least one

overall image covering the entire object.

[00108] In some embodiments, the system 680 or processor may be configured to evaluate
the scanned data using a technique that includes simultancous localization and mapping
(“SLAM”). SLAM may include using a sensor that is communicatively coupled with a
processor 683 and related software 685 to build a map 684 of the material being worked on
(or “target material”’) while determining (e.g., simultaneously) the location of the tool 699
relative to the map 684. For example, after building at least a portion of the map, a camera
682 may capture images of the material being worked. The images may be fed to and
processed by the smart device 681 to determine the location of the tool 699 or rig. The
system 680 may analyze the captured images based on the map 684 to determine the location
(e.g., geo location) of the camera 681 relative to the material. Upon determining the location
of the camera 682, in some embodiments, the system 680 may identify that the location of the
rig is a known or determinable offset from the position of the camera 682, which may be

rigidly attached to the rig.

[00109] Various embodiments may use various other location processing and determining
technologies including, e.g., integrating wireless position sensing technologies, such as RF,
near field communication, Bluetooth, laser tracking and sensing, or other suitable methods
for determining the position of the tool 699 on top of the work piece. For example,
ultrasonic, IR range finding, or lasers can be used to detect the location of the tool relative to

a work area or surface of a material. The detected location of the tool can be provided to any
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other component of the system 680 to facilitate guiding or adjusting the position of the tool in

accordance with an embodiment.

[00110] In some embodiments, the system 680 may be configured to compute the location of
the tool 699 relative to the rig using the current orientations of the motor shafts. For

example, the system 680 may identify the orientations of the motor shafts by homing them
and then tracking one or more acts taken since the homing process. In some embodiments,
the system 680 may use encoders could be used instead of homing as the encoders would be
able to tell the orientations of the shafts directly. Through the offsets and calculations, the
system 680 can identify the location of the tool 699 or rig relative to the material being
worked on. The captured images that can be analyzed against the map 684 may include, e.g.,
characteristics of the material such as wood grains and deformations or may include markers
placed on the material. Various aspects of the mapping and location technology will be

described in more detail below.

[00111] In some embodiments, the system 680 may receive a design 686 or template. For
example, the smart device 681 may be configured to receive the design 686 or template from
a user of the system 680. The smart device 681 may include or have access to various
input/output devices configured to receive the design 686. In some embodiments, the system
680 may receive the design 686 via a network. In some embodiments, the user or system 680
may modify or adjust the design 686 based on the map 684. For example, a user may adjust
the size of the design 686 relative to the map 684 of the material in order to generate a
desired working path on the material being worked on. In some embodiments, the system
680 may automatically adjust or optimize the size of the design based on the dimensions of

the material.

[00112] The network may include computer networks such as the Internet, local, metro, or
wide area networks, intranets, and other communication networks such as mobile telephone
networks. The network can be used to access web pages, online stores, computers or data of
a retail store that can be displayed on or used by at least one user device, system 680, or
system 100, such as, e.g., a laptop, desktop, tablet, personal digital assistants, smart phones,

or portable computers.

[00113] The system 680 may be configured to create, capture, or load designs 686 in a

plurality of ways. In some embodiments, designs may be downloaded or otherwise obtained.
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For example, a user may generate a design on a computing device and transfer or otherwise
convey the design to the system 680. In another example, the system 680 may receive the
design from a third party entity. For example, a user may purchase a design online via a
network and upload the design to the smart device or computer 681. In some embodiments,
the system 680 may facilitate capturing a map of the surface and also of the design 686 on
that surface. This may facilitate setting up the system 680 to follow a specific line or to show
the user an image of the surface of the material underneath a large tool that obstructs sight, or
to show the surface with a drawn plan in a pristine state before it is covered with debris or the
surface on which the plan is drawn is cut away. In some embodiments, the design 686 could
be designed, altered, or manipulated from its original form on the device 681 through a menu
driven interface allowing the user to input distances, angles, and shapes or to free hand a

drawing on a touch sensitive pad or display.

[00114] In some embodiments, while a user moves the system or rig 680 along the target
material, the smart device 681 processes the captured images from the camera 682,
determines the location of the rig 680, or provides a desired path to the user on display 689.
Once the user has placed the rig 680 close to the desired path, the rig or system 680 may
automatically adjust the position of the tool 699 to achieve the desired working path in
accordance with the loaded design 686. The term “rig” and “system” may be used
interchangeably as described herein. In some implementations, the rig includes the physical
device and its attachments, and the system includes the physical device, its attachments, and
related technology and software code embedded or included in some of the physical

elements.

[00115] In some embodiments, the system 100 builds the map 684 based on images captured
by the camera along an arbitrary path of the target material until the entire area of interest has
been covered. For example, a user may sweep the camera 300 in an arbitrary path over the
surface of the material until the entire area of interest has been covered. In some
embodiments, the system 100 can be configured such that the camera 682 can be removed
from the rig 100 to sweep or pass over an area of the material. The system 100 may stitch
together the images obtained by the camera 682. For example, the system 100 may use an
image mosaic software code 685 to form a cohesive map 684 of the area of interest of the
surface of the material. The system 100 may store the map 684 in memory 687. Upon

receiving an image taken by the camera 682 of mapped material, the system 100 can compare
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the image with the map 684 held in memory 687 and may further determine a position and
orientation. For example, the system 100 may determine, based on the comparison, the

position of the tool, drill, system, cutting member, stage, or rig.

[00116] In some embodiments, the system 680 may allow a user to create and load a design
686 after the map 684 has been assembled. For example, after the map 684 has been
assembled on the smart device 681 (such as a computer), the user may create a design 686 on
the computer by plotting it directly on the generated map 684. For example, the user may
mark positions on a piece of wood where a drill hole is desired. The techniques and features
of the software code 685 (include computer aided design and manufacturing) can be
employed to create a design with accurate measurements. Then, when the user returns to the
material, the position of the camera 682 on the map 684 may be displayed on a screen or
display 689 to the user, with the design plan 686 overlaid on the map 684. For example, the
system 680 can display on the display device a map image overlaid with an indication of a
position (e.g., position of the sensor, device, cutting tool or drawing tool) relative to the
surface of the material. In some embodiments, the system 680 may identify the geo location
of the tool relative to the map. For example, the camera 682 may be attached to a drill and
used to determine the position of the drill exactly relative to target drill locations specified in

the design 686, facilitating the user to line up the drill more precisely.

[00117] In some embodiments, the system 680 is configured to build the map and track the
camera’s position using visual features of the target material. In some embodiments, the
software 685 includes instructions to build the map and track the camera’s position using
visible features of the material such as grains, imperfections, or marks. The target material
may be altered to facilitate mapping and tracking functions. For example, solid colored
plastic may be too undifferentiated for the system 680 to effectively map or track. Therefore,
a user may, e.g., alter the material surface in some way to add features that can be tracked. In
another example, the system 680 may instruct a marker to arbitrarily add features that can be
tracked. For example, features that may be added may include ink to the material that is
typically invisible, but which can be seen either in a nonvisible spectrum or in the visible
spectrum when UV or other light is applied, allowing the camera to track the pattern of the
invisible ink while not showing any visible markings once the work is done. In some
embodiments, the user may apply stickers with markers which can later be removed.

Features could also be projected onto the material such as with a projector. Or, if the user
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will later paint over the material or for other reasons does not care about the appearance of

the material, the user could simply mark up the material with a pencil or marker.

[00118] In some embodiments, the marker tape or stickers may include a unique sequence of
barcodes over the entire length of the tape. In some embodiments, the marker tape may be
thin such that the device may pass over the marker tape without getting stuck or disturbed. In
some embodiments, the tape may be designed and constructed such that it will stay down as
the device moves over the tape, but can also be easily taken off upon completion of the

project. Marker tape materials may include, for example, vinyl or any other suitable material.

[00119] In cases where the camera cannot track the material, or cannot do so accurately
enough, or the material is unsuitable for tracking (e.g. due to an uneven surface), or any other
reason that prevents the camera tracking the surface directly, the camera may track other
markers off of the material. For example, the user may put walls above, below, or around the
sides of the material being worked on that have specific features or marks. The features or
marks on the surrounding surfaces may enable the camera to determine its position on or
relative to the material. In various embodiments, different types of positioning technology or
devices may be used to locate the tool 699 or stage 690, possibly in conjunction with a
camera 682 that is used mainly for recording the visual appearance of the material without
needing to perform the tracking function. Positioning technology may include, e.g.,

ultrasonic, IR range finding, or lasers, for example.

[00120] The system 680 can adjust the precise location of the tool 699 by adjusting the geo
location of the stage 690 or a moveable platform to which the tool 699 is attached. The stage
690 may be connected to an eccentric coupled to a motor shaft. As the motor shaft moves in
a circular path the eccentric moves the stage 690 in complex arcs and paths. A pivot 694 may
be connected to the stage and is also connected to an eccentric coupled to a second or pivot
motor shaft. The pivot 694 may be configured to pull or push the stage 690 to achieve
controlled movement of the stage within a 360 degree range. By controlling the rotation of

the eccentrics, the system 680 may position the stage in almost any XY position in the range.

[00121] In some embodiments, the system 680 uses a reference lookup table to facilitate
guiding the tool. For example, a reference look table may include motor coordinates related
to desired stage positions. In some embodiments, the system 680 may compute calculations

that can be used to adjust the motors that move the stage 690 and the cutting bit of the tool
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699 connected to the stage 690 to the desired location. In some embodiments, the system 680
may move the tool 699 360 degrees in a two dimensional plane by positioning the stage 690
and pivot 694. For example, the cutting instrument of the tool can be moved anywhere

within the 360 degree window of the target range 408 (see, ¢.g., Figure 23).

[00122] In some embodiments, electric motors may move, position or adjust the stage 690
and pivot 694. A stage motor controller 691 may control the stage motor 210. A pivot motor
controller 695 may control the pivot motor 220. The stage motor controller 691 and pivot
motor controller 695 may receive information that includes the desired location or
coordinates from the smart device 681. Based on the received information, the stage motor
controller 691 and pivot motor controller may 695 activate and control their respective
motors 210, 220 to place the stage 690 and the pivot 694 in the proper or desired position,

thereby positioning the tool in the desired geo location.

[00123] In some embodiments, the smart device 681 may communicate with, receive
information from, and control the tool 699. For example, the smart device 681 may send
instructions to power on or off or increase or reduce speed. In some embodiments, the
instructions may signal when to engage the target material by, e.g., adjusting the depth of the

tool 699 when the user is close enough to or near the desired path on the material.

[00124] Figure 4 provides an illustrative flow chart of an embodiment of a method 600 for
performing a task on a target material. For example, the method 600 may facilitate cutting a
working surface using a router based embodiment. In some embodiments, at act 602 the user
may find or create a design they want to cut out of a material. In some embodiments, the task
may include a plurality of tasks (e.g., a first task and a second task that may be a subset of the
entire task). For example, the task of cutting the design out of the material may comprise a
first task of cutting a first portion of the design and a second task of cutting a second portion
of the design. In some embodiments, the first and second task may be substantially similar
(e.g., same type of cutting or drawing tool), while in other embodiments the first and second
task may differ (e.g., different drill bit or drawing tool, different type of cutting tool, different

user device, different area of the material, etc.).

[00125] Prior to or subsequent to identifying the design plan, the user may map the surface
of the material or sheet of material. If the material has enough markings the user may use the

material itself. However, in act 604, if the material has a flat surface or limited markings the
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user can place markers on the material. Markers may include, e.g., printer marker stickers or

other type of suitable indicia capable of being readily identified.

[00126] In some embodiments, at act 606, a sensor may scan the material to obtain scanned
data. For example, a camera scans the material and the various markers to create the map.
The CPU may process the images captured by the sensor or the camera and generate the map
or scanned data. The size and shape of the map can be appropriately manipulated to a
preferred configuration. In some embodiments, at act 608, the design is registered or

otherwise related to the map to create a cutting plan.

[00127] In some embodiments, at act 610, the cutting tool is prepared to perform the task.

For example, a user may load, adjust, or secure the bit, mount it to the rig and turn the router
on. In some embodiments, the system may turn on the router via a software initiated process
in response to one or more parameters, including, e.g., motion sensing of a movement of the

rig 100 in a particular direction by the user.

[00128] In some embodiments, at act 612, the system may receive various settings. For
example, the user may set the width of the bit of the cutting tool, the range (e.g., area) of the
tool’s desired range correction, the size of the cross-hair, or the speed of the cutting tool.

Thereafter, instructions may be provided to the software to begin the task.

[00129] In some embodiments, at act 614, the rig is placed adjacent to the desired path so
that the system can automatically adjust the position of the tool into a starting adjustment
range position along the desired path. The user may then follow the constant speed strategy
as described herein, for example with regards to Fig. 3. In some embodiments, once the tool
has advanced fully around the plan (act 616) the user can remove the device and work

product from the material.

[00130] Figure 5 shows an illustrative flow chart of an embodiment of a method 650 for the
constant speed strategy. The process in Fig. 3 assumes the user already has the router
attached to the rig and has mapped their material and loaded up their design. In some
embodiments, at act 651, the user starts the process to cut the material. The process can
include moving the tool to a spot within the range of plan or path on the material (act 653).

For example, a user may move the tool or the tool may be remotely controlled.
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[00131] In some embodiments, the process includes determining, based on the location of
the tool, whether there is a point on the plan within the adjustment range of the rig (act 655).
In the event that there is no point within range, the process may include sending a notification
(e.g., via the display, audio, vibration, light, or LED) and waiting until the user moves the

device within the adjustment range (act 657).

[00132] In some embodiments, if there is a point within the adjustment range, the process
includes, at act 659, setting the point on the plan nearest to the tool as the target point. In
some embodiments, the process may include moving the tool to the target point and cuts the

material (act 661).

[00133] In some embodiments, the process includes creating a second target by determining
if a new target is within the adjust range (act 663). If there is a second target, the process
may include setting the second target point as the new target (act 665). The device may
continue to move in a clockwise direction, cutting from the old target point to the new target
point. In some embodiments, the process may include identifying the next target point within
the adjustment range (act 663) while the tool or router is cutting from the old target point to
the new target point. For example, the determination of an optimum or desired second target
may be continuous, and based on the image, or various images, detected from the camera and

processed by the system.

[00134] If there is no target point within range, in some embodiments, the process includes
clearing the target point (act 667) and starting at act 655 to determine whether there is a point
on the plan within the adjustment range. In some embodiments, this process continues until
the tool has gone through the all or part of the plan in a particular direction, such as a

clockwise direction.

[00135] Referring to Fig. 6, an illustrative example of an embodiment of an electronic
design store 1005 that includes a plurality of electronic designs 1030 is shown. A single
entity may control the online design store and provide all designs, or a plurality of entities
may provide designs to the design store. The entity controlling the design store may approve
or reject designs provided by various entities. Users of the design store may purchase designs
from the entity controlling the design store or the entity the submitted the design. For

example, the entity controlling the design store may facilitate transactions with respect to
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selling and transferring the design to a user, and may keep a percentage of the purchase price

while providing the supplier of the design with a certain percentage of the purchase price.

[00136] The electronic design store may execute on one or more servers configured to
provide functionality disclosed herein. Client devices (e.g., computing device of the cutting
or drawing system disclosed herein, laptop, smartphone, or tablet) may be configured to
communicate with the electronic design store via a network (e.g., Internet, wireless network,

Ethernet, cellular data networks, 3G, or 4G.).

[00137] In some embodiments, control circuitry of the system 680 can obtain an electronic
design from the electronic design store. The electronic design store 1005 may be managed by
an entity, such as an online retailer. The entity or one or more online users of the design store
may provide the designs. In some embodiments, users modify the entity’s designs or other

users’ designs and submit them to the store (see Fig. 9).

[00138] The electronic design store 1005 may include a plurality of categories of designs
1010 including, ¢.g., Living Room, Bedroom, Dining Room, Workshop, or Miscellaneous.

In some embodiments, the designs may be categorized by material type (e.g., wood, type of
wood, metal, glass, plastic, paper, tile, or linoleum), cost of materials, estimated time to
completion, size, weight, difficulty to build, or popularity, for example. Each category 1010
may include sub-categories such as, e.g., Living Room: end tables, coffee tables, chairs;
Bedroom: beds, headboards, dressers; Dining room: tables, chairs, hutches, sideboards, table
settings; workshop: shelves, workbenches, stools; Miscellaneous: toys, picture frames, games

art. These categories are examples and there can be other categories for various other items.

[00139] In some embodiments, the store 1005 may include a rating 1020 for a design as well
as reviews. For example, online users of the store 1005 may rate or review the design based
on various factors. In some embodiments, the factors may include aesthetic or functional

factors such as, e.g., design, ease cutting, durability, difficulty, or price value.

[00140] In some embodiments, the store 1005 may include a “build” button 1025 and a
price. Upon selecting the build button 1025, the user may be prompted to provide payment
information. In some embodiments, the store 1005 may already have a user’s payment
information and not have to prompt the use for payment information. In some embodiments,
the store 1005 may prompt the user to confirm their build selection (e.g., confirm the

payment). Upon selecting build 1025, the store may display next acts.
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[00141] Referring to Fig. 7, an illustrative example of an embodiment of ordering parts for
an electronic design via an electronic workshop is shown. In some embodiments, upon
selecting the build button 1025 of the electronic design store, a user may be directed to the
electronic workshop 1006. The user may log into the electronic workshop 1006 directly.

The electronic workshop 1006 can include a plurality of acts (e.g., 1040, 1090, 1095, 1100,
1105) to facilitate building a design. In some embodiments, upon selecting a design from the
electronic design store 1005, the workshop 1006 may include the act of ordering parts 1040.
Based on the design, the workshop 1006 may display a parts list 1055 that includes a plurality
of parts 1060, dimensions for each part 1065, a part number 1070, or a check box to indicate
whether or not to order the part 1075 or to indicate whether or not the part has been ordered.
For example, the parts list 1060 may include cherry plywood sheet, with a dimension 1065 of
17 x 36” x 18” which corresponds to a part number 1070 Z595B2. This part may be selected
for order 1075. The dimensions 1065 may be in various units or various unit systems

including, e.g., the metric system, English units, or US customary units, for example.

[00142] In some embodiments, the workshop 1006 may include the ability to select an entity
1085 (e.g., from a plurality of entities) to supply the parts or from whom to order the parts.

In some embodiments, the workshop 1006 may be configured to automatically determine
whether an entity has the required/selected parts in stock. For example, if the entity does not
have all the parts in stock or does not supply a specific part, the workshop 1006 may not
display the entity or gray the entity out or otherwise indicate that the entity does not supply
all the parts. In some embodiments, the workshop 1006 may determine that no single entity
supplies all the parts or that certain parts may be obtain for a cheaper price at a different
entity. Accordingly, the workshop 1006 may be configured to automatically order parts from
the entities that supply them, that can supply/deliver them the soonest or by a certain date, or

at the cheapest price.

[00143] In some embodiments, the workshop 1006 includes an “Order for in-store pickup”
or the like button 1080. Upon receiving an indication to select the button 1080, the workshop
may communicate, via the network, with the selected supplier 1085 to order the selected parts
1075. In some embodiments, the workshop 1006 may direct the user to the website of the
supplier. In other embodiments, the workshop 1006 may directly order the parts. In some
embodiments, the workshop 1006 may prompt the user or payment information or to confirm

the order.
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[00144] The workshop 1006 may display a plurality of acts including, e.g., ordering the parts
1040, cutting sides 1090, cutting seat 1095, fastening parts 1100, and varnishing 1105. The
workshop 1006 may tailor the acts for each build project or type of build project. In some
embodiments, the workshop 1006 may indicate to wait a certain period of time after

performing an act before performing the next act.

[00145] Referring to Fig. 8, an illustrative example of an embodiment of providing
instructions to perform a task via an electronic workshop is shown. In some embodiments,
the workshop 1006 may include a second act of cutting sides 1090 in order to build a design,
¢.g., a chair. In some embodiments, the second act may include painting, varnishing,

sanding, organizing, drawing, or other act that facilitates performing a task.

[00146] In some embodiments, the workshop 1006 may include audio or video 1110. The
audio or video 1110 may provide instructions to the user to facilitate performing the act. For
example, the instructions 1110 may instruct the user on how to download the design on the
device, how to configure the device, how to place the device on the target material, how to

prepare the target material, or safety tips.

[00147] In some embodiments, the workshop 1006 may display the design plan 1112 and be
configured to send the design plan to the device via a “Send to SmartRouter” or the like
button 1115. The SmartRouter may include a device disclosed herein such as a system 680,
system 100, rig, device or any other tool configured or capable of performing a guided task.
In some embodiments, the workshop 1006 may wirelessly transmit the design plan to the
SmartRouter. In some embodiments, the workshop 1006 may transmit the design to the
SmartRouter via an input/output (e.g., USB, serial port, Ethernet, Firewire, or optical link, for
example). The SmartRouter may include a camera configured to take a picture of the design

1112 displayed via the graphical user interface of the workshop 1006.

[00148] Referring to Fig. 9, an illustrative example of an embodiment of an electronic
design studio 1007 is shown. The design studio 1007 may be configured to allow a user to
design a project. For example, a user may want to design a custom table. The design studio
1007 may display the customizable components 1130 of the project, such as, e.g., the tabletop
and drawers for a table design. In this example, the customizable features include the
dimensions or features of the tabletop (or other design), such as the height of the surface, the

number of left drawers, number of right drawers, and the dimensions of the left and right
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drawers. A user may input the dimensions or height via an input text box, drop down menu,
scroll bar, buttons or any other way of inputting data. In some embodiments, the design
studio 1007 may suggest a dimension or number or other feature attribute. In some
embodiments, the design studio 1007 may automatically update a feature attribute based on
the attribute of another feature. For example, if the user enters the table dimensions and the
number of drawers, the design studio 1007 may automatically determine the dimensions for

the drawers such that they will fit within the overall dimensions of the table.

[00149] In some embodiments, the design studio 1007 may be configured to allow a user to
select various artistic components of the project. For example, the design studio 1007
includes various options 1145 and 1150 for the table leg profile 1140. For example, the user

may select a monogram 1145 or an inlay 1150 design.

[00150] In some embodiments, the design studio 1007, upon receiving the design selections,
may display a design plan 1125 corresponding to the design selections. The design plan 1125
may include the cutting pattern. The design pattern 1125 may further indicate the dimensions
of the material. In some embodiments, based on the design attributes 1130 and 1140, the
design studio may automatically configure the design cutout 1125 in order to maximize the
material usage and reduce wasted material. For example, the design studio 1007 may
combine various elements such that the elements are cut out of a first piece of material and a
second piece of material. In some embodiments, the design studio 1007 may take into
account the accuracy and precision of the SmartRouter or other cutting device in order to set

up the cutting pattern.

[00151] Referring to Fig. 10, an illustrative example of an embodiment of design plan and
marking material is shown. Placing marking material 1155 may facilitate mapping the target
material. For example, the target material may not contain sufficient differentiating marks.
Adding differentiating marks (e.g., stickers) to the target material may facilitate the system
680 in mapping the target material and tracking the positioning of the cutting tool during the
cutting process. In this example, the design plan is in the shape of a country. The marking
material may be placed on the surface of the target material to facilitate mapping the target

material and tracking the position and adjusting the position in accordance with the design.

[00152] Referring to Fig. 11, an illustrative example of results generated by embodiments of

systems and methods of the present disclosure is shown. In some embodiments, these results
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may reflect cutting results or drawing results. In this example, a dimension of the
cutout/drawing 1170 is approximately 4 inches while a dimension of the cutout/drawing 1175

may be several feet (e.g., 6 ft).

[00153] Referring to Figs. 12-20, various embodiments of apparatuses and systems of the
present disclosure for use with a cutting tool are shown. In some embodiments, a system or
rig 100 is configured for use with a router 500. The system 100 may include two support legs
104 which may be coupled to or otherwise attached to a base housing 130 on the lower end
and terminate into a device mount 122 at the upper end. The device mount 122 may include
left and right display clips 124 to clamp or lock the monitor or smart device 570 into the
device mount 122. In some embodiments, the device 570 includes a display screen 572 for
the user to view the cutting path for that particular use. The base 130 may include left and

right handles or grips 106 attached through handle support arms 108.

[00154] In some embodiments, the lower end of the base 130 includes a bottom plate 139
that encloses the stage 150 and a lower stage skid pad 151. The base 130 and bottom plate
139 may be fastened or otherwise coupled to one another such as by machined screws. As
seen in Figure 8, the bottom plate 139 may include a bottom skid pad 141 attached or
otherwise coupled to the bottom. The bottom skid pad 141 may be used to assist movement
of the rig 100 along the surface of the target material. The bottom skid pad 141 may be made
of a high density polyethylene, Teflon, or other suitable material which is both durable and

suited for sliding along the material.

[00155] In some embodiments, the router 500 (or other tool) can be added to the rig 100 by
attaching or otherwise coupling the router base plate 510 to the stage 150. As seen in Figure
20, the stage 150 may include several tool attachment points 164 for attaching the router base
510 to the stage 150. The router base 510 may include several router base support legs 508
which forms a cage around the router bit 512. In some embodiments, the router 500 includes
a power cord 506 and an on/off switch 504. As mentioned previously, the rig 100 may be
implemented as a self contained portable unit including an on-board source of power, such as

a battery source.

[00156] In some embodiments, the system 100 includes a smart unit or monitor 570. The
smart unit or monitor 570 may include an input cable 574 with a cable terminal or receptacle

576. In some embodiments, a smart unit may include the CPU, software, and memory. In
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some embodiments, the device 570 may include a monitor and a cable 574 and receptacle 576

that is communicatively coupled to or connect to the CPU unit.

[00157] As shown in Figs. 13-18, the system 100 may include a stage motor 210 and a pivot
motor 220. The stage motor 210 may be used to control movement of the stage 150. The
pivot motor 220 may be used to control movement of the pivot arm 156 which pulls or
pushes the stage 150 to convert the rotational motion of the motors 210, 220 into a relatively
linear motion. The stage motor 210 and pivot motor 220 may each include their own motor

cap 212, 222 respectively.

[00158] In some embodiments, the motors 210, 220 are controlled by the stage motor driver
253 and the pivot motor driver 254. The drivers 253 and 254 may be connected or otherwise
communicatively coupled to the printed circuit board 250 or the microcontroller board 252.
In some embodiments, the microcontroller 252 processes low level instructions from the
smart device or CPU unit (e.g., a laptop, tablet, smartphone, desktop computer, mobile
devices). The instructions may include instructions to position the motors 210, 220 (e.g.,
positions 150, 125) into the correct commands to drive the motors to those positions. In some
embodiments, the motors’ orientations are tracked by homing them to a zero position once
and then tracking all or part of the subsequent acts taken. In some embodiments, the system
may use rotary encoders to track the state of the motor shafts’ orientations. The motors 210,
220 and the motor drivers 253, 254 may be powered by connecting the power plug receptacle

255 into a power source.

[00159] As shown in Figs. 14-15, some embodiments of the present disclosure include a rig
100 having a camera support 190. The camera support 190 may include one or more support
members which may be connected to the upper stage housing 130 and terminate at the top of
the rig 100 where a camera 300 is mounted. In some embodiments, the camera 300 and a

lens 304 are placed in a relatively downward position to capture images of the material being

worked and the surrounding areas thereof.

[00160] In some embodiments, eccentrics, or eccentric members, can be used to convert the
rotational motion of the motors into linecar motion. Eccentrics may include circular disks
rotating around an off-center shaft. As the shafts are rotated, they produce linear motion in
the collars wrapped around the eccentric disks. Eccentrics may be capable of maintaining the

same low backlash accuracy of a precision linear stage while being less expensive. For
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example, a linear displacement range of 1/2” may be within the capabilities of an eccentric.
In some embodiments, the system 100 may include two eccentrics mounted to the frame and
connected to a stage configured to slide on a base. The eccentrics may be rotated by stepper
motors, which may rotate or move the stage within the frame. In various embodiments, the
size and shape of the various eccentrics can be varied to provide larger or smaller relative

movement of the tool 699 relative to the workspace.

[00161] In some embodiments, to constrain the stage, at least one eccentric can be connected
directly to the stage by a ball bearing coupling, with another eccentric connected by a
coupling and a hinge. This linkage design may result in a nonlinear relationship between the
eccentric orientation and stage position. For example, a linkage design closer to the center of
the range moderate rotation of an eccentric may produce moderate motion of the stage. In
another example, a linkage design near the edge of the range may produce larger rotations
which may move the stage a fixed amount. In some embodiments, stage displacement is
limited to a threshold of the maximum range (e.g., 99%, 98%, 97%, 95%, 94%, 90%, 87%,
85%, or another percentage that facilitates the functionality of the present disclosure) to avoid
positions with extreme nonlinearity. This linkage design may allow for back driving, in that
forces acting on the tool may cause the cams to rotate away from their target positions. In
some embodiments, the present disclosure includes adequately powered motors which have

sufficient power to preclude back driving even in the presence of significant forces.

[00162] As seen in Fig. 20, in some embodiments, the upper stage housing 130 is a one
piece unit with spacers 131, 133, 135 machined or formed into the upper stage housing 130.
The spacers 131, 133, 135 may provide the required space for the stage 150 and pivot arm
156 to move. In some embodiments, the front spacers 131, side spacers 133, and rear spacers
135 need not be formed as one unit. For example, the front spacers 131, side spacers 133,
and rear spacers 135 may include separate pieces attached to the upper stage housing 130.
The upper stage housing 130 may accommodate a plurality of upper stage skid pads 137.

The upper stage skid pads 137 may be configured to allow the stage stabilizing arms 152 to

move along the pads 137 with minimal friction.

[00163] In some embodiments, the stage 150 may include a light but durable and strong
material such as aluminum or some other alloy. In some embodiments, the stage 150 may be
machined to include one or more stabilizing arms 152, the stage eccentric arm member 154,

tool attachment points 168, or an opening 160 where the tool extends through the stage 150.
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In some embodiments, a pivot arm 156 may be machined from the same alloy or material as

the stage 150.

[00164] During operation of some embodiments, the stage motor 210 can move in response
to rotation of the stage motor shaft 184. A stage eccentric cam member 174 may be attached
to the stage motor shaft 184. When the stage motor shaft 184 rotates, the stage eccentric cam
174 may rotate. This cam design may cause the stage arm member 154 connected to and
surrounding the cam 174 to move the stage 150. In some embodiments, a bearing ring may

be used between the cam 174 and the stage arm member 154.

[00165] In some embodiments when the pivot motor 220 moves, the pivot motor shaft 186
rotates. The system 100 may include a pivot eccentric cam member 176 attached to the pivot
motor shaft 186. When the pivot motor shaft 186 rotates, the pivot eccentric cam 176 may
rotate, causing the pivot arm member 154 connected to and surrounding the cam 176 to move
the pivot arm 156 back and forth, which may cause the stage 150 to move relative to the pivot
arm 156. In some embodiments, a bearing ring may be used between the cam 176 and the

pivot arm 156.

[00166] In some embodiments, as the stage 150 and pivot arm 154 move, the stage
stabilizing arms 152 move along the upper stage skid pads and the lower stage skid pad 151
(see Figure 12) to stabilize the stage 150 during movement. In some embodiments, the stage
eccentric 174 and pivot eccentric 176 include a boss. The boss, for example, may provide the
eccentric 174, 176 with extra material to house the set screw which clamps on the stage
motor shaft 184 or pivot motor shaft 186. This may facilitate secure attachment of the
respective eccentric 174, 176. An embodiment of the pivot eccentric boss 187 is shown in
Figure 20. The figure does not show the stage eccentric boss because, in the embodiment
shown, the eccentric is flipped relative to the pivot boss 187 because the stage 150 and the

pivot arm 156 are operating on different planes.

[00167] By way of example of some embodiments, FIG. 23 depicts the monitor or display
572 as the user pulls or pushes the rig 100 using, ¢.g., handles 106. The router bit 512 (as
shown by the crosshairs 410) of the router 500 may perform a task on a target material 401,
e.g., cut the material 402 or draw on the target material. The user may view the intended path
404 (as shown in dashed lines) of the design on the display 572 of the monitor or smart
device 570. In some embodiments, the display 572 shows the desired path 406 as well as the
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target range 408. The target range 408 may be related to the range of movement of the stage
150 and correspondingly the attached tool. For example, if the range of movement of the
router is generally 0.5 inches in any direction from its center point then the target range 408
may be defined as a circle with a one inch diameter since the router bit can only move 0.5
inches from the center point. Further to this example, the user may move the router bit 410
within 0.5 inches of the intended path 404. Once the rig 100 is within 0.5 inches of the target
range 408, the CPU may automatically identify a target point on the intended path 404. The
CPU may send instructions to the motor controllers to move the stage 150 to the appropriate
coordinates, which may correspond with the bit 410 reaching the target point and cutting
along the intended path 406. In some embodiments, the system can account for the width of
the cutting bit 410. For example, if the system were to place the router bit 410 directly on the
intended cut path 404 the width of the router blade may cause the router to remove material
beyond the intended cut path 404. The system may account for the width of the cutting bit
410 by setting the desired path 406 some distance from the intended path so that the bit 410
takes out material up to, but not beyond, the intended cut path 404. Since cutting elements or
bits may have different widths, the system may be adjusted to remove or vary the bit width

adjustment or the gap between the intended cut path 404 and the desired path 406.

[00168] As the system cuts or reaches one target point, in some embodiments, the system
may identify a next target point and continue cutting along the intended path in a clockwise
direction. The user may continue to pull or push the rig 100 via the handles 106. The user
may keep the intended path (a line or area) within the target range 408 as displayed on
monitor 572. A more detailed flow and process is described in conjunction with Figures 4

and 5.

[00169] With reference to Figs. 12-20, an embodiment of the present disclosure includes a
handheld computer controlled router system using an eccentric cam movement of a stage to
control the router. However, eccentric cam movement is not the only design or method that
can be employed to move a tool or stage. As seen in Fig. 21, an illustration of an
embodiment of a system of the present disclosure that includes a linear based design is
shown. The system 700 may include a router 701 mounted to a tool arm 702. The tool arm
702 may be built on top of the linear stage base 706. The linear stage base 706 may move in
a back and forth direction along the axis line formed by the lead screw 705 and the precision

nut 707. In some embodiments, linear movement is achieved by controlling the stepper
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motor 710 which turns the lead screw 705 which moves the precision nut 707 forcing the
linear stage base 706 to move. The stepper motor and end of the linear system may be
mounted on the base 709. In some embodiments, handles 708 may be attached to the base

709 for users to move the system 700 on the material.

[00170] In some embodiments, the linear system 700 includes camera 704 or sensor
technology previously described to map the surface of the material and determine the
coordinates or location of the device 700 on the material. The user may scan the material with
the camera 704 to make a map as described herein. In some embodiments, the system 700
receives a design and registers the design or otherwise relates the design to a map of the
material. For example, a user may create, download, or otherwise obtain a design and
provide it to the system 700. In some embodiments, a user may return to the material with

the tool, and follow the cut lines of the plan.

[00171] In some embodiments, the device 700 includes handles 708 to move the device
forward while trying to keep the router 701 on the intended cut path or line. If the device 700
drifts off the cutline or path, the system 700 may detect the error by detecting its location and
comparing it with the plan. The system 700 may, responsive to detecting the error, correct
the path. For example, the system 700 may power the stepper motor 710 to rotate the lead
screw 705 to move the router 701 by moving the linear stage base 706 to such a point where
the cutting bit intersects the plan line exactly. In this example, the present disclosure can be

used to make complex, curved, or precise cuts.

[00172] Both the eccentric and linear embodiments may employ a monitor or display to
communicate or display the location of the tool relative to the intended path. Various
embodiments may also use other techniques such as shining a laser point or line where the

user should go or some combination thereof.

[00173] In an illustrative example, the tool may be used to cut a design, such as on a table
top or sign, where the cut does not go all the way through the material and the tool can be
used for more than one pass to remove all the material required for the design. In such
instances, the system may be configured to signal the motors to move the router back and
forth within the target range until all material has been removed in accordance with the
design. In some embodiments, the system may be configured to provide a notice to the user

to wait until all such material within the target range has been removed. In some
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embodiments, the system may notify the user upon completion of the design in a certain

region. This may indicate to the user it is time to move forward to a new target area.

[00174] In some embodiments, the router may be configured to follow a line drawn onto the
material itself. For example, the camera may be placed at the front of the operating tool and
view the drawn line. The system may use location mapping to stay accurate to the drawn

line.

[00175] Some embodiments of the present disclosure may include printing or drawing on a
target surface or material. For example, a user may build or otherwise obtain a map and
upload a design. The system may be configured to print the design section by section on a
large canvas. The system may identify which color or colors to emit based on the design and
location of the printing tool. After the user mapped the material and uploaded the design, the

user may pass the device over the material to print the image.

[00176] Referring to Fig. 22, an illustrative embodiment of a printer of the present disclosure
is shown. In some embodiments, the printer may be manually guided, while in other
embodiments the printer may be automatically positioned with wheels (or treads, or other)
like a robot. As with the tool based embodiments, the system 800 includes a camera 801
which may be used to build a map of the surface and track the position of the device 800 on
the surface. The printer head 805 can be configured to slide along a linear stage 806 powered

by a stepper motor 807 which may rotate a lead screw 803 which may move a precision nut
804.

[00177] In some embodiments, the device 800 obtains or generates a map of a surface and
registers or otherwise relates an image that is to be printed on that surface. The device 800
may then be positioned at one side of the intended printed arca. In some embodiments, the
camera 801 may take an image and the device 800 may determine its position on the surface.
The device 800 may then move the printer head 805 from one end of the linear stage 806 to
the other to lay down a strip of ink. The device 800 may further be moved forward the width
of one strip of ink (or slightly less to prevent gaps) by stepper motors 802 attached to wheels
809. In some embodiments, the printer 800 may include wheels 811 that are configured to
roll when the motor driven wheels 809 are driven. Once the printer 800 has determined that
the location of the printer 800 is correct for the next strip, the printer may print the strip of ink

and repeat until the edge of the image has been reached. In this example, the printer 800 can
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lay down a band of ink as wide as a strip’s length and arbitrarily long. At this point, the
printer 800 can either move itself to the next position to start laying down another band of

ink, or the user can do this manually.

[00178] Various embodiments of the printer system 800 can work either in real time (e.g.,
printing as it is moving) or by taking steps (printing when at a stop position). Embodiments
can suit different tasks: e.g., a highspeed, real-time version might be built to print billboards,
which have low accuracy requirements, while a more precise, slower, step-taking device
might be built to do accurate large-format printing, e.g. of posters. Either approach can also
be made to work on a wall, which would make it possible to print murals, advertisements, or
other images directly onto a wall, rather than having to print the image on wall paper and then
stick it up. In addition, this tool could easily be made to work with curved surfaces, which are

typically extremely difficult to cover with images.

[00179] The printer embodiment 800 may be adapted for use with any type of paint
including inkjet, liquid or spray paints, markers, laser printing technology, latex based paints,

and oil based paints.

[00180] In some embodiments, the mapping phase may be bypassed if the material size is
greater than the design. For example, the user may determine a starting point that
corresponds with a region on the design (i.e. the top right corner) and the system 800 may

start painting the image.

[00181] The embodiments discussed herein so far have focused on rigs that accommodate a
tool being attached to a stage and the stage is moved or controlled by one or more motors.
The linear design depicts a router moved by a motor where the router is connected to a linear
stage. In such instances, the router is attached or mounted as a separate unit. However, the
system can be designed as one unit where the stage, motors moving the stage, controllers, and
all within the same housing and within the same power system as the housing and power of
the tool. By way of example, the router housing would be enlarged to fit the stage and
motors and might include a display integrated into the housing. Through such an

embodiment, the form factor might be improved to look like a one piece tool.

[00182] The embodiments presented here are not meant to be exhaustive. Other
embodiments using the concepts described herein are possible. In addition, the components

in these embodiments may be implemented in a variety of different ways. For example, a
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linear stage, or a hinge joint, or an electromagnetic slide, or another positioning mechanism
may be used to adjust a tool or the stage the tool is on in reaction to its detected position and

its intended position.

[00183] By way of example, the systems and methods described herein can be used with
drills, nail guns, and other tools that operate at a fixed position. In such embodiments, the tool
and software could be modified such that the plan includes one or more target points instead
of a full design. The device could be moved by the user such that a target position is within
the adjustment range. The software could then move the tool to the correct target position.

The user could then use the tool to drill a hole, drive in a nail, or perform other operations.

[00184] In some embodiments, the tools can facilitate performing a task without providing
automatic adjustment. For example, the stage, pivot, motors, and eccentrics could be
removed. The tool could be attached to the lower stage housing. The software could be
modified such that the plan includes one or more target points. The user could move the
device such that the tool is directly over the target position. The user could use the location

feedback provided on the display to perform accurate positioning.

[00185] In some embodiments, the present disclosure facilitates guiding or positioning a
jigsaw. A jigsaw blade may be rotated and moved in the direction of the blade, but not
moved perpendicular to the blade or it will snap. The present disclosure may include a
rotating stage that can be placed on top of the positioning stage. The jigsaw may be attached
to this rotating stage. The software may be modified to make the jigsaw follow the plan and
rotate to the correct orientation, and made to ensure that the jigsaw was never moved
perpendicular to the blade. In some embodiments, a saber saw may take the place of the
jigsaw to achieve the same effect. The cutting implement may be steered by rotating the
rotating stage, and the cutting implement could be moved along the direction of cutting by

moving the positioning stage.

[00186] In some embodiments, the system may support rotation and not support translation.
For example, the system may automatically orient the blade in a scrolling jigsaw (e.g., a
jigsaw with a blade that can be rotated independently of the body). In this embodiment, the
software may steer the blade to aim it at the correct course and the user may be responsible

for controlling its position.
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[00187] In some embodiments, the system may position a scroll saw. For example, the
camera may be coupled to the scroll saw, and the user may move the material. The upper and
lower arms of the scroll saw may be mechanized such that they can move independently by
computer control. The user may then move the material such that the plan lay within the
adjustment range of the scroll saw, and the software would adjust the scroll saw to follow the
plan. In some embodiments, the upper and lower arms could be moved to the same position,

or moved independently to make cuts that are not perpendicular to the material.

[00188] In some embodiments, the position correcting device can be mounted to a mobile
platform. For example, the device may be placed on material and left to drive itself around.
The device can also be used in an alternative embodiment in which two mobile platforms
stretch a cutting blade or wire between them. For example, each platform may be controlled
independently, allowing the cutting line to be moved arbitrarily in 3D, for example to cut

foam.

[00189] In some embodiments, the system may be coupled or otherwise attached to vehicles
or working equipment such as a dozer in which the position-correcting mechanism is
mounted on the vehicle. For example, some embodiments of the hybrid positioning system
may include a vehicle comprising a first position-correcting system that is accurate to within
a first range and a second position-correcting system that is accurate to a second range that is
more precise than the first range. The vehicle may be driven over a sheet of material such as
a steel plate lying on the ground, and a cutting tool such as a plasma cutter could be used to
cut the material. In some embodiments, the present disclosure may facilitate a plotting device
or painting device, for example to lay out lines on a football field or mark a construction site.
The vehicle, for example, may include an industrial vehicle such as a forklift type vehicle
configured to include a cutter or other tool, a camera, and control circuitry described herein to
determine location of the vehicle (or the tool) on the material, identify where to cut or mark

the material, and adjust the tool to cur or mark the material in the appropriate location.

[00190] Fig. 24 is a block diagram of a computer system 1200 in accordance with an
illustrative implementation. The computer system or computing device 1200 can be used to
implement the system 100, content provider 125, user device 110, web site operator 115, data
processing system 120, weighting circuit 130, content selector circuit 135, and database 140.
The computing system 1200 includes a bus 1205 or other communication component for

communicating information and a processor 1210 or processing circuit coupled to the bus
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1205 for processing information. The computing system 1200 can also include one or more
processors 1210 or processing circuits coupled to the bus for processing information. The
computing system 1200 also includes main memory 1215, such as a random access memory
(RAM) or other dynamic storage device, coupled to the bus 1205 for storing information, and
instructions to be executed by the processor 1210. Main memory 1215 can also be used for
storing position information, temporary variables, or other intermediate information during
execution of instructions by the processor 1210. The computing system 1200 may further
include a read only memory (ROM) 1220 or other static storage device coupled to the bus
1205 for storing static information and instructions for the processor 1210. A storage device
1225, such as a solid state device, magnetic disk or optical disk, is coupled to the bus 1205

for persistently storing information and instructions.

[00191] The computing system 1200 may be coupled via the bus 1205 to a display 1235,
such as a liquid crystal display, or active matrix display, for displaying information to a user.
An input device 1230, such as a keyboard including alphanumeric and other keys, may be
coupled to the bus 1205 for communicating information and command selections to the
processor 1210. In another implementation, the input device 1230 has a touch screen display
1235. The input device 1230 can include a cursor control, such as a mouse, a trackball, or
cursor direction keys, for communicating direction information and command selections to

the processor 1210 and for controlling cursor movement on the display 1235.

[00192] According to various implementations, the processes described herein can be
implemented by the computing system 1200 in response to the processor 1210 executing an
arrangement of instructions contained in main memory 1215. Such instructions can be read
into main memory 1215 from another computer-readable medium, such as the storage device
1225. Execution of the arrangement of instructions contained in main memory 1215 causes
the computing system 1200 to perform the illustrative processes described herein. One or
more processors in a multi-processing arrangement may also be employed to execute the
instructions contained in main memory 1215. In alternative implementations, hard-wired
circuitry may be used in place of or in combination with software instructions to effect
illustrative implementations. Thus, implementations are not limited to any specific

combination of hardware circuitry and software.

[00193] Although an example computing system has been described in FIG. 24,

implementations of the subject matter and the functional operations described in this

48



WO 2013/163588 PCT/US2013/038474

specification can be implemented in other types of digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this specification and

their structural equivalents, or in combinations of one or more of them.

[00194] Implementations of the subject matter and the operations described in this
specification can be implemented in digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed in this specification and their
structural equivalents, or in combinations of one or more of them. The subject matter
described in this specification can be implemented as one or more computer programs, i.¢.,
one or more circuits of computer program instructions, encoded on one or more computer
storage media for execution by, or to control the operation of, data processing apparatus.
Alternatively or in addition, the program instructions can be encoded on an artificially
generated propagated signal, e.g., a machine-generated electrical, optical, or electromagnetic
signal that is generated to encode information for transmission to suitable receiver apparatus
for execution by a data processing apparatus. A computer storage medium can be, or be
included in, a computer-readable storage device, a computer-readable storage substrate, a
random or serial access memory array or device, or a combination of one or more of them.
Moreover, while a computer storage medium is not a propagated signal, a computer storage
medium can be a source or destination of computer program instructions encoded in an
artificially generated propagated signal. The computer storage medium can also be, or be
included in, one or more separate components or media (e.g., multiple CDs, disks, or other
storage devices). Accordingly, the computer storage medium is both tangible and non-

transitory.

[00195] The operations described in this specification can be performed by a data processing
apparatus on data stored on one or more computer-readable storage devices or received from

other sources.

[00196] The term “data processing apparatus” or “computing device” encompasses various
apparatuses, devices, and machines for processing data, including by way of example a
programmable processor, a computer, a system on a chip, or multiple ones, or combinations
of the foregoing. The apparatus can include special purpose logic circuitry, e.g., an FPGA
(field programmable gate array) or an ASIC (application specific integrated circuit). The
apparatus can also include, in addition to hardware, code that creates an execution

environment for the computer program in question, e.g., code that constitutes processor
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firmware, a protocol stack, a database management system, an operating system, a cross-
platform runtime environment, a virtual machine, or a combination of one or more of them.
The apparatus and execution environment can realize various different computing model
infrastructures, such as web services, distributed computing and grid computing

infrastructures.

[00197] A computer program (also known as a program, software, software application,
script, or code) can be written in any form of programming language, including compiled or
interpreted languages, declarative or procedural languages, and it can be deployed in any
form, including as a stand alone program or as a circuit, component, subroutine, object, or
other unit suitable for use in a computing environment. A computer program may, but need
not, correspond to a file in a file system. A program can be stored in a portion of a file that
holds other programs or data (e.g., one or more scripts stored in a markup language
document), in a single file dedicated to the program in question, or in multiple coordinated
files (e.g., files that store one or more circuits, sub programs, or portions of code). A
computer program can be deployed to be executed on one computer or on multiple computers
that are located at one site or distributed across multiple sites and interconnected by a

communication network.

[00198] Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more processors
of any kind of digital computer. Generally, a processor will receive instructions and data
from a read only memory or a random access memory or both. The essential elements of a
computer are a processor for performing actions in accordance with instructions and one or
more memory devices for storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or transfer data to, or both, one or
more mass storage devices for storing data, e.g., magnetic, magneto optical disks, or optical
disks. However, a computer need not have such devices. Moreover, a computer can be
embedded in another device, ¢.g., a mobile telephone, a personal digital assistant (PDA), a
mobile audio or video player, a game console, a Global Positioning System (GPS) receiver,
or a portable storage device (e.g., a universal serial bus (USB) flash drive), to name just a
few. Devices suitable for storing computer program instructions and data include all forms of
non volatile memory, media and memory devices, including by way of example

semiconductor memory devices, ¢.g., EPROM, EEPROM, and flash memory devices;
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magnetic disks, e.g., internal hard disks or removable disks; magneto optical disks; and CD
ROM and DVD-ROM disks. The processor and the memory can be supplemented by, or

incorporated in, special purpose logic circuitry.

[00199] To provide for interaction with a user, implementations of the subject matter
described in this specification can be implemented on a computer having a display device,
e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for displaying
information to the user and a keyboard and a pointing device, ¢.g., a mouse or a trackball, by
which the user can provide input to the computer. Other kinds of devices can be used to
provide for interaction with a user as well; for example, feedback provided to the user can be
any form of sensory feedback, e.g., visual feedback, auditory feedback, or tactile feedback;
and input from the user can be received in any form, including acoustic, speech, or tactile

input.

[00200] The system 100 and its components, such as a data processing system, may include
hardware elements, such as one or more processors, logic devices, or circuits. FIG. 3 is an
example implementation of a network environment 300. The system 100 and method 200
can operate in the network environment 300 depicted in FIG. 3. In brief overview, the
network environment 300 includes one or more clients 1302 that can be referred to as local
machine(s) 1302, client(s) 1302, client node(s) 1302, client machine(s) 1302, client
computer(s) 1302, client device(s) 1302, endpoint(s) 1302, or endpoint node(s) 1302) in
communication with one or more servers 1306 that can be referred to as server(s) 1306, node
1306, or remote machine(s) 1306) via one or more networks 1305. In some implementations,
a client 1302 has the capacity to function as both a client node seeking access to resources
provided by a server and as a server providing access to hosted resources for other clients

1302.

[00201] Although FIG. 25 shows a network 1305 between the clients 1302 and the servers
1306, the clients 1302 and the servers 1306 may be on the same network 1305. The network
1305 can be a local-area network (LAN), such as a company Intranet, a metropolitan area
network (MAN), or a wide area network (WAN), such as the Internet or the World Wide
Web. In some implementations, there are multiple networks 1305 between the clients 1305
and the servers 1306. In one of these implementations, the network 1305 may be a public

network, a private network, or may include combinations of public and private networks.
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[00202] The network 1305 may be any type or form of network and may include any of the
following: a point-to-point network, a broadcast network, a wide arca network, a local area
network, a telecommunications network, a data communication network, a computer
network, an ATM (Asynchronous Transfer Mode) network, a SONET (Synchronous Optical
Network) network, a SDH (Synchronous Digital Hierarchy) network, a wireless network and
a wireline network. In some implementations, the network 1305 may include a wireless link,
such as an infrared channel or satellite band. The topology of the network 1305 may include
a bus, star, or ring network topology. The network may include mobile telephone networks
utilizing any protocol or protocols used to communicate among mobile devices, including
advanced mobile phone protocol (“AMPS”), time division multiple access (“TDMA”), code-
division multiple access (“CDMA”), global system for mobile communication (“GSM”),
general packet radio services (“GPRS”) or universal mobile telecommunications system
(“UMTS”). In some implementations, different types of data may be transmitted via different
protocols. In other implementations, the same types of data may be transmitted via different

protocols.

[00203] In some implementations, the system 100 may include multiple, logically-grouped
servers 1306. In one of these implementations, the logical group of servers may be referred
to as a server farm 1338 or a machine farm 1338. In another of these implementations, the
servers 1306 may be geographically dispersed. In other implementations, a machine farm
1338 may be administered as a single entity. In still other implementations, the machine farm
1338 includes a plurality of machine farms 1338. The servers 1306 within each machine
farm 1338 can be heterogencous — one or more of the servers 1306 or machines 1306 can

operate according to one type of operating system platform.

[00204] In one implementation, servers 1306 in the machine farm 1338 may be stored in
high-density rack systems, along with associated storage systems, and located in an enterprise
data center. In this implementation, consolidating the servers 1306 in this way may improve
system manageability, data security, the physical security of the system, and system
performance by locating servers 1306 and high performance storage systems on localized
high performance networks. Centralizing the servers 1306 and storage systems and coupling

them with advanced system management tools allows more efficient use of server resources.

[00205] The servers 1306 of each machine farm 1338 do not need to be physically

proximate to another server 1306 in the same machine farm 1338. Thus, the group of servers
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1306 logically grouped as a machine farm 1338 may be interconnected using a wide-area
network (WAN) connection or a metropolitan-area network (MAN) connection. For
example, a machine farm 1338 may include servers 1306 physically located in different
continents or different regions of a continent, country, state, city, campus, or room. Data
transmission speeds between servers 1306 in the machine farm 1338 can be increased if the
servers 1306 are connected using a local-area network (LAN) connection or some form of
direct connection. Additionally, a heterogeneous machine farm 1338 may include one or
more servers 1306 operating according to a type of operating system, while one or more other
servers 1306 execute one or more types of hypervisors rather than operating systems. In
these implementations, hypervisors may be used to emulate virtual hardware, partition
physical hardware, virtualize physical hardware, and execute virtual machines that provide

access to computing environments.

[00206] Management of the machine farm 1338 may be de-centralized. For example, one or
more servers 1306 may comprise components, subsystems and circuits to support one or
more management services for the machine farm 1338. In one of these implementations, one
or more servers 1306 provide functionality for management of dynamic data, including
techniques for handling failover, data replication, and increasing the robustness of the
machine farm 1338. Each server 1306 may communicate with a persistent store and, in some

implementations, with a dynamic store.

[00207] Server 1306 may include a file server, application server, web server, proxy server,
appliance, network appliance, gateway, gateway, gateway server, virtualization server,
deployment server, secure sockets layer virtual private network (“SSL VPN”) server, or
firewall. In one implementation, the server 1306 may be referred to as a remote machine or a

node.

[00208] The client 1302 and server 1306 may be deployed as or executed on any type and
form of computing device, such as a computer, network device or appliance capable of
communicating on any type and form of network and performing the operations described

herein.

[00209] Fig. 26 illustrates an example system 2400 providing an online design store via a
computer network such as network 1305. The network 1305 can include computer networks

such as the Internet, local, wide, metro, or other area networks, intranets, satellite networks,
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and other communication networks such as voice or data mobile telephone networks. The
network 1305 can be used to access web pages, web sites, domain names, online documents,
or uniform resource locators that can be displayed on at least one user device 2410, such as a
cutting system, drawing system, laptop, desktop, tablet, personal digital assistant, smart
phone, or portable computers. For example, via the network 1305 a user of the user device
2410 can access web pages provided by at least one design store operator 2415. In this
example, a web browser of the user device 2410 can access a web server of the design store
operator 2415 to retrieve a web page for display on a monitor of the user device 2410. The
design store operator 2415 generally includes an entity that operates the design store. In one
implementation, the design store operator 2415 includes at least one web page server that
communicates with the network 1305 to make the web page available to the user device

2410.

[00210] The system 2400 can include at least one data processing system 2405. The data
processing system 240 can include at least one logic device such as a computing device
having a processor to communicate via the network 1305, for example with the user device
2410, the design store operator 2415, and at least one design provider 2425. The data
processing system 2405 can include at least one server. For example, the data processing
system 2420 can include a plurality of servers located in at least one data center. In one
implementation, the data processing system 2420 includes a content placement system having
at least one server. The data processing system 2420 can also include at least one designer
2430, ordering module 2435, instructor 2440, and database 2445. The designer 2430,
ordering module 2435 and instructor 2440 can each include at least one processing unit or
other logic device such as programmable logic arrays or application specific integrated
circuits configured to communicate with the database 2445. The designer 2430, ordering
module 2435, and instructor 2440 can be separate components, a single component, or part of

the data processing system 2405.

[00211] In some embodiments, the data processing system 2405 includes a designer 2430
configured to provide a plurality of designs to a user of the user device 2410. The designer
2430 may receive a selection of a design and may be further configured to customize the
design based on a plurality of parameters. For example, the designer 2430 may customize the

design based on length, width or height parameters, weight (e.g., the amount of weight a table
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might hold), number of drawers, or style. The designer 2430 may receive one or more

parameters from a user of the user device 2410.

[00212] In some embodiments, the designer 2430 may provide a plurality of options for a
design from which a user may select one or more option. For example, the designer 2430
may display, via a user interface, a drop down menu that includes options for the number
drawers for a table (e.g., 1, 2, or 3 drawers). Designer 2430 may receive a selection of the

number of drawers and design a table accordingly.

[00213] In some embodiments, the designer 2430 may be configured to determine a design
plan based on the dimensions or other parameters. For example, if the table top is two feet by
four feet, the designer 2430 may determine to order a piece of wood with the dimensions of
two feet by four feet. The designer 2430 may further determine that there are four drawers
and each drawer needs four pieces with dimensions one foot by two feet each. In some
embodiments, the designer 2430 may determine to generate a design plan such that all four
pieces can be cut out of a single piece of wood, two pieces of wood, or as four pieces of

wood.

[00214] In some embodiments, the designer 2430 may be configured to transmit the design
plan to the user device 2410, such as, e.g., a cutting system disclosed herein. The user device
2410 may include a communication interface configured to receive the design plan. The
design plan may include a CAD drawing, JPEG, GIF, BMP, or any other format or software
that can convey a design plan. The designer 2430 may convey the design to the user device
2410 via the network, over a wireless protocol, flash drive, USB drive, or wired link (e.g.,
USB cable, serial port, Ethernet, or Firewire). In some embodiments, a user may draw the
design plan on the target material. In some embodiments, the user may print the design plan
and place it on the target material. In some embodiments, the system may take a picture of
the design plan and overlay the design on the digital map of the material. In some
embodiments, the system may relate the design plan to scanned data of the surface of the
material (e.g., correlate the design plan to the scanned data, map the design plan to the
scanned data, register the design plan to the scanned data, etc.). For example, the scanned
data may include a digital map of the surface of the material with which the system can relate

the design plan.
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[00215] In some embodiments, the data processing system 2405 includes an ordering
module 2435 configured to determine supplies or parts needed to build the design or order the
parts and supplies from a vendor. For example, the ordering module 2435 may determine,
based on the design, the dimensions of a piece of wood and the type of wood being used for
the project and identify a vendor that supplies the wood. The ordering module 2435 may
search a database of a vendor or may send a query to a vender, via the network, to determine

whether the vendor can provide the part.

[00216] In some embodiments, the ordering module 2435 may facilitate purchasing the part.
The ordering module 2435 may prompt the user to enter payment information and relay the
payment information to the vendor so that user can directly or indirectly purchase the

supplies from the vendor.

[00217] In some embodiments, the data processing system 2445 may include an instructor
2440 configured to provide instructions to a user of the user device 2410. Instructions may
include instructions on how to select a design, customize a design, order supplies, transfer the
design plan to a user device 2410 or cutting or drawing system, safety tips, how to use a
cutting tool, or assembly instructions. In some embodiments, the instructor 2440 may
provide video tutorials. In some embodiments, the instructor 2440 may provide interactive
information. In some embodiments, a user may interact with an online community via the
instructor 2440. For example, a user may post questions on a message board, online chat
room, or another online medium in which another user of the system 2405 can response to a

question.

[00218] In some embodiments, the data processing system 2405 may include an online
community functionality that provides access to reviews and ratings provided by other users.
For example, users of the data processing system 2405 comprising the online community may
rate a design plan for a table and further write a review. In some embodiments, users may

generate their own designs to the designer 2430 which may be stored in the database 2445.

[00219] In some embodiments, the data processing system 2405 may be configured to allow
users to purchase designs using money, tokens, points, or another form of compensation. In
some embodiments, users may sell their own designs (e.g., design providers 2425) via the
data processing system 2405. In some embodiments, where a user modifies a design and

sells the modified design, the user selling the modified version may receive a portion of the
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purchase price while the original design provider 2425 who created the original design may
receive a portion of the purchase price. In some embodiments, the entity controlling the data
processing system 2405, e.g., the design store operator 2415, may receive portion of the

purchase price.

[00220] The design plans purchased via the data processing system 2405 may be encoded
such that they can only be transmitted or used by authorized users, which may be users that
purchased the design. In some embodiments, users may obtain a monthly or yearly
membership to the design store allowing them to purchase and use up to a certain number of
designs per time interval (possibly based on membership fee) or unlimited designs during a

time interval.

[00221] Although various acts are described herein according to the exemplary method of
this disclosure, it is to be understood that some of the acts described herein may be omitted,

and others may be added without departing from the scope of this disclosure.

[00222] It will be recognized by those skilled in the art that changes or modifications may be
made to the above described embodiments without departing from the broad concepts of the
disclosure. It is understood therefore that the disclosure is not limited to the particular
embodiments which are described, but is intended to cover all modifications and changes

within the scope and spirit of the disclosure.

[00223] The systems described herein may provide multiple ones of any or each of those
components and these components may be provided on either a standalone machine or, in
some embodiments, on multiple machines in a distributed system. The systems and methods
described herein may be implemented as a method, apparatus or article of manufacture using
programming or engineering techniques to produce software, firmware, hardware, or any
combination thereof. In addition, the systems and methods described herein may be provided
as one or more computer-readable programs embodied on or in one or more articles of
manufacture. The term "article of manufacture” as used herein is intended to encompass code
or logic accessible from and embedded in one or more computer-readable devices, firmware,
programmable logic, memory devices (¢.g., EEPROMs, ROMs, PROMs, RAMs, SRAMs),
hardware (e.g., integrated circuit chip, Field Programmable Gate Array (FPGA), Application
Specific Integrated Circuit (ASIC)), electronic devices, a computer readable non-volatile

storage unit (e.g., CD-ROM, floppy disk, hard disk drive). The article of manufacture may
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be accessible from a file server providing access to the computer-readable programs via a
network transmission line, wireless transmission media, signals propagating through space,
radio waves, or infrared signals. The article of manufacture may be a flash memory card or a
magnetic tape. The article of manufacture includes hardware logic as well as software or
programmable code embedded in a computer readable medium that is executed by a
processor. In general, the computer-readable programs may be implemented in any
programming language, such as LISP, PERL, C, C++, C#, PROLOG, or in any byte code
language such as JAVA. The software programs may be stored on or in one or more articles

of manufacture as object code.

[00224] Having described certain embodiments of methods and systems for virtualizing
audio hardware for one or more virtual machines, it will now become apparent to one of skill

in the art that other embodiments incorporating the concepts of the disclosure may be used.

[00225] While various embodiments have been described and illustrated herein, those of
ordinary skill in the art will readily envision a variety of other means or structures for
performing the function or obtaining the results or one or more of the advantages described
herein, and each of such variations or modifications is deemed to be within the scope of the
embodiments described herein. More generally, those skilled in the art will readily
appreciate that all parameters, dimensions, materials, and configurations described herein are
meant to be exemplary and that the actual parameters, dimensions, materials, or
configurations will depend upon the specific application or applications for which the
teachings are used. Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, equivalents to the specific embodiments described herein.
It is, therefore, to be understood that the foregoing embodiments are presented by way of
example only and that, within the scope of the appended claims and equivalents thereto,
embodiments may be practiced otherwise than as specifically described and claimed.
Embodiments of the present disclosure are directed to each individual feature, system, article,
material, kit, or method described herein. In addition, any combination of two or more such
features, systems, articles, materials, kits, or methods, if such features, systems, articles,
materials, kits, or methods are not mutually inconsistent, is included within the scope of the

present disclosure.

[00226] The above-described embodiments can be implemented in any of numerous ways.

For example, the embodiments may be implemented using hardware, software or a
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combination thercof. When implemented in software, the software code can be executed on
any suitable processor or collection of processors, whether provided in a single computer or

distributed among multiple computers.

[00227] Also, a computer may have one or more input and output devices. These devices
can be used, among other things, to present a user interface. Examples of output devices that
can be used to provide a user interface include printers or display screens for visual
presentation of output and speakers or other sound generating devices for audible
presentation of output. Examples of input devices that can be used for a user interface
include keyboards, and pointing devices, such as mice, touch pads, and digitizing tablets. As
another example, a computer may receive input information through speech recognition or in

other audible format.

[00228] Such computers may be interconnected by one or more networks in any suitable
form, including a local area network or a wide area network, such as an enterprise network,
and intelligent network (IN) or the Internet. Such networks may be based on any suitable
technology and may operate according to any suitable protocol and may include wireless

networks, wired networks or fiber optic networks.

[00229] A computer employed to implement at least a portion of the functionality described
herein may comprise a memory, one or more processing units (also referred to herein simply
as “processors”), one or more communication interfaces, one or more display units, and one
or more user input devices. The memory may comprise any computer-readable media, and
may store computer instructions (also referred to herein as “processor-executable
instructions”) for implementing the various functionalities described herein. The processing
unit(s) may be used to execute the instructions. The communication interface(s) may be
coupled to a wired or wireless network, bus, or other communication means and may
therefore allow the computer to transmit communications to or receive communications from
other devices. The display unit(s) may be provided, for example, to allow a user to view
various information in connection with execution of the instructions. The user input
device(s) may be provided, for example, to allow the user to make manual adjustments, make
selections, enter data or various other information, or interact in any of a variety of manners

with the processor during execution of the instructions.

59



WO 2013/163588 PCT/US2013/038474

[00230] The various methods or processes outlined herein may be coded as software that is
executable on one or more processors that employ any one of a variety of operating systems
or platforms. Additionally, such software may be written using any of a number of suitable
programming languages or programming or scripting tools, and also may be compiled as

executable machine language code or intermediate code that is executed on a framework or

virtual machine.

[00231] The concept described herein may be embodied as a computer readable storage
medium (or multiple computer readable storage media) (e.g., a computer memory, one or
more floppy discs, compact discs, optical discs, magnetic tapes, flash memories, circuit
configurations in Field Programmable Gate Arrays or other semiconductor devices, or other
non-transitory medium or tangible computer storage medium) encoded with one or more
programs that, when executed on one or more computers or other processors, perform
methods that implement the various embodiments described herein. The computer readable
medium or media can be transportable, such that the program or programs stored thereon can
be loaded onto one or more different computers or other processors to implement various

aspects and embodiments described herein.

[00232] The terms “program” or “software” are used herein in a generic sense to refer to any
type of computer code or set of computer-executable instructions that can be employed to
program a computer or other processor to implement various aspects of embodiments as
discussed above. Additionally, according to one aspect, one or more computer programs that
when executed perform methods or operations described herein need not reside on a single
computer or processor, but may be distributed in a modular fashion amongst a number of
different computers or processors to implement various aspects or embodiments described

herein.

[00233] Computer-executable instructions may be in many forms, such as program modules,
executed by one or more computers or other devices. Generally, program modules include
routines, programs, objects, components, or data structures that perform particular tasks or
implement particular abstract data types. Typically the functionality of the program modules

may be combined or distributed as desired in various embodiments.

[00234] The data structures may be stored in computer-readable media in any suitable form.

For simplicity of illustration, data structures may be shown to have fields that are related
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through location in the data structure. Such relationships may likewise be achieved by
assigning storage for the fields with locations in a computer-readable medium that convey
relationship between the fields. Any suitable mechanism may be used to establish a
relationship between information in fields of a data structure, including through the use of

pointers, tags or other mechanisms that establish relationship between data elements.

[00235] The concepts described herein may be embodied as one or more methods, of which
an example has been provided. The acts performed as part of the method may be ordered in
any suitable way. Accordingly, embodiments may be constructed in which acts are
performed in an order different than illustrated, which may include performing some acts

simultaneously, even though shown as sequential acts in illustrative embodiments.

[00236] As used herein, the terms “light”, “optical” and related terms should not but
understood to refer solely to electromagnetic radiation in the visible spectrum, but instead
generally refer to electromagnetic radiation in the ultraviolet (about 10 nm to 390 nm), visible
(390 nm to 750 nm), near infrared (750 nm to 1400 nm), mid-infrared (1400 nm to 15,000

nm), and far infrared (15,000 nm to about 1 mm).

[00237] The indefinite articles “a” and “an,” as used herein in the specification and in the

claims, unless clearly indicated to the contrary, should be understood to mean “at least one.”

[00238] References to “or” may be construed as inclusive so that any terms described using

“or” may indicate any of a single, more than one, and all of the described terms.

[00239] In the claims, as well as in the specification above, all transitional phrases such as

99 ¢cs

“comprising,” “including,

2% ¢ 2% ¢ 99 ¢cs

carrying,” “having,” “containing,” “involving,” “holding,”
“composed of,” and the like are to be understood to be open-ended, i.¢., to mean including

but not limited to.
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What is claimed is:
1. A method of facilitating performance of a task on a surface of a material with a user
device having at least one of a cutting tool and a drawing tool, the method comprising:
scanning, by at least one of a sensor and a second sensor coupled with the user device,
the surface of the material to obtain first scanned data of the surface of the material;
scanning, by at least one of the sensor and the second sensor, at least a portion of the
surface of the material to obtain second scanned data;
evaluating, by a processor, the first scanned data and the second scanned data to
determine a position of one of the sensor and the second sensor relative to the surface of the
material; and
determining, by the processor and based on the position of one of the sensor and the
second sensor relative to the surface of the material, a position of at least one of the cutting
tool of the user device and the drawing tool of the user device relative to the surface of the

material.

2. The method of claim 1, further comprising:
generating the first scanned data by stitching a plurality of scanned data together to

generate a cohesive map of the surface of the material.

3. The method of claim 1, comprising:

displaying on a display device, based on the first scanned data and the second scanned

data, a map image overlaid with an indication of a position of at least one of the cutting tool

and the drawing tool relative to the surface of the material.

4. The method of claim 1, comprising:
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marking the surface of the material with a marker, the marker comprising at least one

of a sticker, ink, paint, graphite, a light beam, pencil mark, a barcode, tape, a drawing, and a

pattern; and

data.

identifying a variation in the material based on a characteristic of the marker.

The method of claim 1, comprising:
identifying a design plan for the surface of the material; and

relating the design plan to at least one of the first scanned data and the second scanned

The method of claim 5, comprising:
marking the surface of the material with an indication of the design plan;

scanning, by at least one of the sensor and the second sensor, the surface of the

material with the indication of the design plan; and

identifying, by the processor, the design plan.

7. The method of claim 5, comprising:
obtaining, via a communication interface, the design plan for the surface of the
material.
8. The method of claim 7, comprising:
selecting the design plan via an online design store.
9. The method of claim 8, comprising:

modifying the design plan subsequent to selecting the design plan.
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10. The method of claim 5, comprising:
obtaining, via a user interface of the user device, an indication of the design plan for

the surface of the material.

11.  The method of claim 1, comprising:

comparing a position of the user device to a design plan; and

responsive to the comparison, adjusting a position of at least one of the cutting tool
and the drawing tool of the user device based on the position of the user device and based on

the design plan.

12. The method of claim 11, comprising;:
adjusting the position of at least one of the cutting tool and the drawing tool using an

eccentric mechanism of the user device.

13. The method of claim 1, comprising:
determining that a position of the user device deviates from a design plan; and
correcting a position of at least one of the cutting tool and the drawing tool of the user
device based on the position of the user device and based on the design path of the design

plan.

14. The method of claim 1, comprising:

identifying a design plan for the surface of the material;
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determining, by the processor, based on the design plan and the position of at least
one of the cutting tool of the user device and the drawing tool of the user device relative to
the surface of the material, a first task to be performed on the surface of the material; and

performing, by at least one of the cutting tool of the user device and the drawing tool

of the user device, the first task.

15. The method of claim 14, comprising;:

determining, by the processor, based on the design plan and a second position of at
least one of the cutting tool of the user device and the drawing tool of the user device relative
to the surface of the material, a second task to be performed on the surface of the material;
and

performing, by at least one of the cutting tool of the user device and the drawing tool

of the user device, the second task.

16. The method of claim 1, comprising:

scanning, by at least one of the sensor and the second sensor, a work area comprising
the surface of the material;

tracking, by the processor via at least one of the sensor and the second sensor, a
marker of the work area, the marker being off of the surface of the material; and

determining, by the processor and based on the position of one of the sensor and the
second sensor relative to the marker of the work area, a position of at least one of the cutting
tool of the user device and the drawing tool of the user device relative to the surface of the

material.
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17. A system for facilitating use of a user device having at least one of a cutting tool and a
drawing tool, the system comprising:
at least one of the cutting tool and the drawing tool;
at least one of a sensor and a second sensor coupled with the user device, the at least
one of the sensor and the second sensor configured to scan the surface of the material to
obtain first scanned data of the surface of the material, and scan at least a portion of the
surface of the material to obtain second scanned data; and
a processor coupled to at least one of the sensor and the second sensor, the processor
configured to:
obtain the first scanned data and the second scanned data to determine a
position of one of the sensor and the second sensor relative to the surface of the
material; and
determine, based on the position of one of the sensor and the second sensor
relative to the surface of the material, a position of at least one of the cutting tool of
the user device and the drawing tool of the user device relative to the surface of the

material.

18.  The system of claim 17, wherein the processor is further configured to:
generate the first scanned data by stitching a plurality of scanned data together to

generate a cohesive map of the surface of the material.

19. The system of claim 17, comprising:
a display device coupled to the processor; and
wherein the processor is configured to cause the display device to display, based on

the first scanned data and the second scanned data, a map image overlaid with an indication
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of a position of at least one of the cutting tool and the drawing tool relative to the surface of

the material.

20.  The system of claim 17, comprising:

a marker configured to mark the surface of the material with a marker, the marker
comprising at least one of a sticker, ink, paint, graphite, a light beam, pencil mark, a barcode,
tape, a drawing, and a pattern; and

wherein the processor is configured to identify a variation in the material based on a

characteristic of the marker.

21.  The system of claim 17, wherein the processor is configured to:
identify a design plan for the surface of the material; and
relate the design plan to at least one of the first scanned data and the second scanned

data.

22.  The system of claim 21, wherein:

the surface of the material is marked with an indication of the design plan;

at least one of the sensor and the second sensor is configured to scan the surface of the
material with the indication of the design plan; and

the processor is configured to identify the design plan.

23. The system of claim 21, comprising:

a communication interface configured to obtain the design plan for the surface of the

material.
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24. The system of claim 23, comprising:
an online design store;
wherein the communication interface is configured to obtain the design plan selected

via an online design store.

25.  The system of claim 24, wherein the online design store is configured to modify the

design plan subsequent to receiving an indication to select the design plan.

26.  The system of claim 21, comprising:
a user interface configured to obtain an indication of the design plan for the surface of

the material.

27.  The system of claim 17, wherein the processor is configured to:

compare a position of the user device to a design plan; and

responsive to the comparison, adjust a position of at least one of the cutting tool and
the drawing tool of the user device based on the position of the user device and based on the

design plan.

28.  The system of claim 27, comprising:
an eccentric mechanism coupled to a motor and at least one of the cutting tool and the
drawing tool, the eccentric mechanism configured to facilitate adjusting the position of at

least one of the cutting tool and the drawing tool.

29.  The system of claim 17, wherein the processor is configured to:

determine that a position of the user device deviates from a design plan; and
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correct a position of at least one of the cutting tool and the drawing tool of the user
device based on the position of the user device and based on the design path of the design

plan.

30.  The system of claim 17, wherein the processor is configured to:

identify a design plan for the surface of the material;

determine, based on the design plan and the position of at least one of the cutting tool
of the user device and the drawing tool of the user device relative to the surface of the
material, a first task to be performed on the surface of the material; and

cause at least one of the cutting tool of the user device and the drawing tool of the

user device to perform the first task.

31.  The system of claim 30, wherein the processor is configured to:

determine, based on the design plan and a second position of at least one of the
cutting tool of the user device and the drawing tool of the user device relative to the surface
of the material, a second task to be performed on the surface of the material; and

cause at least one of the cutting tool of the user device and the drawing tool of the

user device to perform the second task.

32. A non-transitory computer readable medium comprising executable instructions that
facilitate using a user device having at least one of a cutting tool and a drawing tool, the
instructions comprising instructions to:

obtain first scanned data of the surface of the material via at least one of a sensor and

a second sensor coupled with the user device;
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obtain second scanned data of at least a portion of the surface of the material via at
least one of the sensor and the second sensor;

evaluate the first scanned data and the second scanned data to determine a position of
one of the sensor and the second sensor relative to the surface of the material; and

determine, based on the position of one of the sensor and the second sensor relative to
the surface of the material, a position of at least one of the cutting tool of the user device and

the drawing tool of the user device relative to the surface of the material.

33.  The computer readable medium of claim 32, wherein the instructions further comprise
instructions to:

identify a design plan for the surface of the material; and

relate the design plan to at least one of the first scanned data and the second scanned

data.
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