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HEAD-TRACKING BASED SELECTION TECHNIQUE FOR HEAD MOUNTED
DISPLAYS (HMD)

RELATED APPLICATIONS

[0001] This application claims priority to U.S. 14/540,939, filed November 13,
2014, and the benefit of U.S. Provisional Application No. 61/905,148, filed on
November 15, 2013.

[0002] This application is also related to the following U.S. Patent Applications:
[0003] U.S. Patent Application No. 14/540,905, filed November 13, 2014, which
claims the benefit of 61/905,131, filed November 15, 2013;

[0004] U.S. Patent Application No. 14/540,943, filed November 13, 2014, which
claims the benefit of 61/905,130, filed November 15, 2013;

[0005] U.S. Patent Application No. 14/540,974, filed November 13, 2014, which
claims the benefit of 61/905,088, filed November 15, 2013;

[0006] The entire teachings of the above applications are incorporated herein by

reference.

BACKGROUND OF THE INVENTION

[0007] Mobile computing devices, such as notebook PC's, smart phones, and
tablet computing devices, are now common tools used for producing, analyzing,
communicating, and consuming data in both business and personal life. Consumers
continue to embrace a mobile digital lifestyle as the ease of access to digital
information increases with high-speed wireless communications technologies
becoming ubiquitous. Popular uses of mobile computing devices include displaying
large amounts of high-resolution computer graphics information and video content,
often wirelessly streamed to the device. While these devices typically include a
display screen, the preferred visual experience of a high-resolution, large format
display cannot be easily replicated in such mobile devices because the physical size
of such device is limited to promote mobility. Another drawback of the

aforementioned device types is that the user interface is hands-dependent, typically
1744472.v1
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requiring a user to enter data or make selections using a keyboard (physical or
virtual) or touch-screen display. As a result, consumers are now secking a hands-
free high-quality, portable, color display solution to augment or replace their hands-
dependent mobile devices.

[0008] Head-Mounted Devices (HMD) often contain head-tracking capability.
Head-tracking capability allows the HMD to detect the movements of the head in
any direction. This detection can then be used for various inputs, such as panning a
screen or screen content, or using the head-tracker to position a ‘mouse-like’ pointer.
[0009] Most of the interactions in a computer environment fall into one of three
categories: selection, manipulation and navigation.

[0010] While head-tracking input is natural for some navigation and direct
manipulation tasks, it is inappropriate for tasks that require precise interaction or

manipulation.

SUMMARY OF THE INVENTION

[0011] Recently developed micro-displays can provide large-format, high-
resolution color pictures and streaming video in a very small form factor. One
application for such displays can be integrated into a wireless headset computer
worn on the head of the user with a display within the field of view of the user,
similar in format to eyeglasses, audio headset or video eyewear.

[0012] A "wireless computing headset" device, also referred to herein as a
headset computer (HSC) or head mounted display (HMD), includes one or more
small, high resolution micro-displays and associated optics to magnify the image.
The high resolution micro-displays can provide super video graphics array (SVGA)
(800 x 600) resolution or extended graphic arrays (XGA) (1024 x 768) resolution, or
higher resolutions known in the art.

[0013] A wireless computing headset contains one or more wireless computing
and communication interfaces, enabling data and streaming video capability, and
provides greater convenience and mobility through hands dependent devices.
[0014] For more information concerning such devices, see co-pending patent
applications entitled "Mobile Wireless Display Software Platform for Controlling
Other Systems and Devices," U.S. Application No. 12/348, 648 filed January 5,
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2009, "Handheld Wireless Display Devices Having High Resolution Display
Suitable For Use as a Mobile Internet Device," PCT International Application No.
PCT/US09/38601 filed March 27, 2009, and "Improved Headset Computer," U.S.
Application No. 61/638,419 filed April 25, 2012, each of which are incorporated
herein by reference in their entirety.

[0015] Embodiments of the present invention provide head-tracking control for
selecting objects or actions. The essence of the present invention is that the user can
move a pointer around the screen and select available options without having to
issue any voice-commands.

[0016] This capability is useful in a range of scenarios, such as an environment
where quiet or silence is needed, or for a user that has difficulties with issuing voice-
commands.

[0017] In one aspect, the invention is a headset computer including a display
having screen views showing various objects, and a processor coupled to the
display. The headset computer operates a graphical user interface in the screen
view. The graphical user interface includes a pointer-timer that indicates working of
object selection in screen views.

[0018] In one embodiment, the pointer-timer transitions from a first state to a
second state over a predetermined period of time. The pointer-timer may include a
collection of elements that sequentially transition from the first state to the second
state, such that the collection of elements gradually changes from all being in the
first state to all being in the second state. The first state may be a substantially
complete absence of a characteristic, and the second state may be a substantially
complete presence of the characteristic. The characteristic may include one or more
of color, shading, cross-hatching, visual texturing, or other visual effects known to
be useful for visually distinguishing different states within a display.

[0019] In one embodiment, the pointer-timer is circular, and the collection of
elements is distributed along the perimeter of the pointer-timer. In another
embodiment, the pointer-timer transitions from the first state to the second state
while the pointer-timer overlaps a selectable object within the screen view. If the
pointer-timer remains overlapped with the selectable object when the pointer-timer

reaches the second state, the selection of the selectable object may be consummated,
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i.e., the selectable object may be selected. In one embodiment, the pointer-timer
reverts to the first state when the pointer-timer ceases to overlap the selectable
object. The reversion to the first state may occur gradually over a predetermined
period of time.

[0020] In another aspect, the invention is a method of performing a hands-free
selection of an object on a display. The method may occur on a headset computer,
including a processor. The method may include displaying various objects within a
screen view on a display, and moving a pointer-timer, in response to movements of
the headset computer, to a selectable object within the screen view. The method
may further include selecting the selectable object if the pointer-timer overlaps the
selectable object for a predetermined amount of time.

[0021] One embodiment further includes transitioning the pointer-timer from a
first state to a second state over a predetermined period of time. Another
embodiment includes a collection of elements that sequentially transition from the
first state to the second state, such that the collection of elements gradually changes
from all being in the first state to all being in the second state. The first state may be
a substantially complete absence of a characteristic, and the second state is a
substantially complete presence of the characteristic. The characteristic may be one
or more of color, shading, cross-hatching, visual texturing. In one embodiment, the
pointer-timer may be circular, and the collection of elements are distributed along
the perimeter of the pointer-timer.

[0022] In some embodiments, the pointer-timer transitions from the first state to
the second state while the pointer-timer overlaps a selectable object within the
screen view. One embodiment further includes consummating the selection of the
selectable object if the pointer-timer remains overlapped with the selectable object
when the pointer-timer reaches the second state. Another embodiment may further
include reverting the pointer-timer to the first state when the pointer-timer ceases to
overlap the selectable object. The reversion to the first state may occur gradually

over a predetermined period of time.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0023] The foregoing will be apparent from the following more particular
description of example embodiments of the invention, as illustrated in the
accompanying drawings in which like reference characters refer to the same parts
throughout the different views. The drawings are not necessarily to scale, emphasis
instead being placed upon illustrating embodiments of the present invention.

[0024] FIGS. 1A-1B are schematic illustrations of a headset computer
cooperating with a host computer (e.g., Smart Phone, laptop, etc.) according to
principles of the present invention.

[0025] FIG. 2 is a block diagram of flow of data and control in the embodiment
of FIGS. 1A-1B.

[0026] FIG. 3 is a block diagram of embodiments.

[0027] FIGS. 4-7 are schematic views illustrating use of embodiments in
example graphical user interface.

[0028] FIG. 8 is a flow diagram according to one embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] A description of example embodiments of the invention follows.

[0030] The teachings of all patents, published applications and references cited
herein are incorporated by reference in their entirety.

[0031] FIGS. 1A and 1B show an example embodiment of a wireless computing
headset device 100 (also referred to herein as a headset computer (HSC) or head
mounted display (HMD)) that incorporates a high-resolution (VGA or better)
microdisplay element 1010, and other features described below.

[0032] HSC 100 can include audio input and/or output devices, including one or
more microphones, input and output speakers, geo-positional sensors (GPS), three to
nine axis degrees of freedom orientation sensors, atmospheric sensors, health
condition sensors, digital compass, pressure sensors, environmental sensors, energy
sensors, acceleration sensors, position, attitude, motion, velocity and/or optical
sensors, cameras (visible light, infrared, etc.), multiple wireless radios, auxiliary
lighting, rangefinders, or the like and/or an array of sensors embedded and/or
integrated into the headset and/or attached to the device via one or more peripheral

ports 1020 (Fig. 1B).
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[0033] Typically located within the housing of headset computing device 100
are various electronic circuits including, a microcomputer (single or multicore
processors), one or more wired and/or wireless communications interfaces, memory
or storage devices, various sensors and a peripheral mount or mount, such as a "hot
shoe.”

[0034] Example embodiments of the HSC 100 can receive user input through
sensing voice commands, head movements, 110, 111, 112 and hand gestures 113, or
any combination thereof. A microphone (or microphones) operatively coupled to or
integrated into the HSC 100 can be used to capture speech commands, which are
then digitized and processed using automatic speech recognition techniques.
Gyroscopes, accelerometers, and other micro-electromechanical system sensors can
be integrated into the HSC 100 and used to track the user's head movements 110,
111, 112 to provide user input commands. Cameras or motion tracking sensors can
be used to monitor a user's hand gestures 113 for user input commands. Such a user
interface may overcome the disadvantages of hands-dependent formats inherent in
other mobile devices.

[0035] The HSC 100 can be used in various ways. It can be used as a peripheral
display for displaying video signals received and processed by a remote host
computing device 200 (shown in FIG. 1A). The host 200 may be, for example, a
notebook PC, smart phone, tablet device, or other computing device having less or
greater computational complexity than the wireless computing headset device 100,
such as cloud-based network resources. The headset computing device 100 and host
200 can wirelessly communicate via one or more wireless protocols, such as
Bluetooth®, Wi-Fi, WiMAX, 4G LTE or other wireless radio link 150. (Bluetooth
is a registered trademark of Bluetooth Sig, Inc. of 5209 Lake Washington
Boulevard, Kirkland, Washington 98033).

[0036] In an example embodiment, the host 200 may be further connected to
other networks, such as through a wireless connection to the Internet or other cloud-
based network resources, so that the host 200 can act as a wireless relay.
Alternatively, some example embodiments of the HSC 100 can wirelessly connect to
the Internet and cloud-based network resources without the use of a host wireless

relay.
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[0037] FIG. 1B is a perspective view showing some details of an example
embodiment of a headset computer 100. The example embodiment HSC 100
generally includes, a frame 1000, strap 1002, rear housing 1004, speaker 1006,
cantilever, or alternatively referred to as an arm or boom 1008 with a built in
microphone, and a micro-display subassembly 1010.

[0038] A head worn frame 1000 and strap 1002 are generally configured so that
a user can wear the headset computer device 100 on the user's head. A housing
1004 is generally a low profile unit which houses the electronics, such as the
microprocessor, memory or other storage device, along with other associated
circuitry. Speakers 1006 provide audio output to the user so that the user can hear
information. Micro-display subassembly 1010 is used to render visual information
to the user. It is coupled to the arm 1008. The arm 1008 generally provides physical
support such that the micro-display subassembly is able to be positioned within the
user's field of view 300 (FIG. 1A), preferably in front of the eye of the user or within
its peripheral vision preferably slightly below or above the eye. Arm 1008 also
provides the electrical or optical connections between the microdisplay subassembly
1010 and the control circuitry housed within housing unit 1004.

[0039] According to aspects that will be explained in more detail below, the
HSC display device 100 allows a user to select a field of view 300 within a much
larger area defined by a virtual display 400. The user can typically control the
position, extent (e.g., X-Y or 3D range), and/or magnification of the field of view
300.

[0040] While what is shown in Figs. 1A and 1B is a monocular micro-display
presenting a single fixed display element supported on the face of the user with a
cantilevered boom, it should be understood that other mechanical configurations for
the remote control display device 100 are possible, such as a binocular display with
two separate micro-displays (e.g., one for ecach eye) or a single micro-display
arranged to be viewable by both eyes.

[0041] FIG. 2 is a block diagram showing more detail of an embodiment of the
HSC or HMD device 100, host 200 and the data that travels between them. The
HSC or HMD device 100 receives vocal input from the user via the microphone,

hand movements or body gestures via positional and orientation sensors, the camera
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or optical sensor(s), and head movement inputs via the head tracking circuitry such
as 3 axis to 9 axis degrees of freedom orientational sensing. These are translated by
software (processors) in the HSC or HMD device 100 into keyboard and/or mouse
commands that are then sent over the Bluetooth or other wireless interface 150 to the
host 200. The host 200 then interprets these translated commands in accordance
with its own operating system/application software to perform various functions.
Among the commands is one to select a field of view 300 within the virtual display
400 and return that seclected screen data to the HSC or HMD device 100. Thus, it
should be understood that a very large format virtual display arca might be
associated with application software or an operating system running on the host 200.
However, only a portion of that large virtual display area 400 within the field of
view 300 is returned to and actually displayed by the micro display 1010 of HSC or
HMD device 100.

[0042] The HMD 100 contains head-tracking capability. Head-tracking data is
captured usually from an accelerometer as described above.

[0043] In one embodiment, the HSC 100 may take the form of the device
described in a co-pending US Patent Publication Number 2011/0187640, which is
hereby incorporated by reference in its entirety.

[0044] With head-tracking enabled, HMD 100 displays a reference marker (e.g.,
a pointer or cross-hairs designator, although other like markers may alternatively be
used) on display 1010 screen/screen views. This reference marker may respond to
head-tracking, which means that the reference marker on the screen moves within
the user’s field of view, in relation to movements of the user’s head.

[0045] For example, if the user moves his head in one direction (e.g., tilted to
the left or rotated to the left), the pointer may move to the left in the screen view,
and similarly for head movement in a different or opposite direction (e.g., tilted or
rotated to the right). Alternatively, in another mode the screen view itself may move
and the pointer may remain centrally located with respect to the outer boundaries of
the screen view. This second (alternative) mode is suitable and advantageous when
viewing a very large document, or screen content that goes beyond the physical

screen edges.
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[0046] When the user operates/manipulates the pointer so that the pointer hovers
over an object or command in the display 1010, HMD 100 displays a progress
indicator mode to let the user know how long he needs to hover the pointer for the
command to execute.

[0047] In some embodiments, the progress indicator version of the pointer is a
circle or a vertical bar that fills with color, transitions from dark to light, or from
shaded to unshaded (or vice versa). The HMD 100 displays the indicator fully
colored (or shaded, etc.) to represent that the object or action is selected (i.e., the
selection of the command is consummated).

[0048] For example, in one embodiment, the progress indicator pointer 501 is as
illustrated in FIG. 3. In this example, the indicator pointer 501 (also referred to
herein as a pointer-timer) is a circle with a number of individual elements distributed
around the perimeter of the circle. In general, the elements can take on one of two
(or more) characteristics. In this particular example, some of the elements are
shaded, some are light, but the characteristics could be other distinctions such as
colored/uncolored, first color/second color, shaded/non-shaded, and so on. The
distinctions could vary across a spectrum of characteristics (e.g., from white to
lightly-shaded to darkly-shaded to black, or across a spectrum of colors, and so on).
The progress indicator pointer 501 may be otherwise visually configured to
represent a timer for completing command selection.

[0049] The amount of time for the progress indicator timer 501 to go from an
initial state (e.g., all individual elements shaded) to a completed state (e.g., all
individual elements unshaded) may be a predetermined interval (e.g., two to three
seconds). Once the progress indicator is in the completed state, the selection of the
associated selectable command is accepted (i.e., consummated). A user can thus
perform the equivalent of clicking on a button icon with a mouse device, without
using his hands.

[0050] The user can cancel the command (selection thereof) by moving the
pointer 501 away from the selectable object or command before the indicator fills up
(is fully colored or shaded, etc.). In one embodiment, the pointer 501 immediately
reverts to the initial state when the pointer 501 is moved away from the selectable

object. In other embodiments, the pointer 501 gradually reverts to the initial state
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when the pointer is moved away from the selectable object. The amount of time it
takes for the pointer to revert to the initial state may be a predetermined time period.
In some embodiments, that time period may be selectable by the user, for example
as part of a set-up procedure.

[0051] This selection technique operates on the assumption that the entire screen
view is not full of selectable objects, and that there is “whitespace” between and
around selectable objects. In other words, having space available without selectable
objects allows the user to move the pointer to a non-selectable place if the user
wishes to abort a selection of a selectable object.

[0052] If a progress indicator reaches the completed state, the resulting action
will depend upon what the selected object or command is. On objects that can be
cut, copied or pasted, then upon completed selection, the screen view may show the
valid voice commands for that object, in a cluster around the selected object.

[0053] Other uses of this selection technique may include, for example, user
selection of (i) buttons within a dialog box, (ii) objects in a file explorer or (iii)
instances in a list view.

[0054] The selection technique could be complemented by voice commands to
allow multiple selections. For example, the user could issue a voice command such
as “select three,” so that the next three selectable objects selected with the progress
indicator will become a selected combination.

[0055] One embodiment of the full selection process is shown in non-limiting
example F1Gs. 4-7. FIG. 4 shows the Pointer-timer 501, currently not over a subject
button 505, displayed in screen view 510. This example shows the Pointer-timer
501 as shaded, with no individual elements shown to indicate the Pointer-timer 501
is not overlapping any selectable objects 505 (buttons). In other embodiments, the
Pointer-timer may show the perimeter elements in their initial state (e.g., all
darkened, colored, shaded, whitened, clear, etc.) when not overlapping a selectable
object 505.

[0056] As illustrated in FIG. 5, when the user moves the Pointer-timer 501 over
a button 505 or other selectable object displayed in the screen view 510, a ring of
small elements (e.g., circles, squares) appear around the circumference of the

Pointer-timer 501. In this example, each element of the ring of elements is shaded.
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HSC 100 begins to unshade each element, one by one, in the ring (for example) to
show the timer working. FIGs. 6 and 7 show evolution of the periphery elements un-
filling (e.g., removing color, shading and such).

[0057] When the pointer-timer 501 has completed and is in the final state (i.e.,
cach of the periphery elements has been unshaded or otherwise cleared), the
selection of the subject button 505 will be made by HSC 100 (e.g., a processer
thereof). As outlined above, this typically takes two to three seconds, although in
some embodiments the time from the initial state to the final state when selection is
consummated may be shorter or longer than two to three seconds. In other
embodiments, the user may set, as a preference, the amount of time the pointer-timer
needs to remain on a selectable object 505 for the selection to consummate.

[0058] FIG. 8 is a flow diagram according to one of the described embodiments.
[0059] Accordingly, aspects of this invention provide the user with an easy way
to select objects on screen where voice-commands cannot be used or are not the
preference when the selection needs to be made.

[0060] It will be apparent that one or more embodiments described herein may
be implemented in many different forms of software and hardware. Software code
and/or specialized hardware used to implement embodiments described herein is not
limiting of the embodiments of the invention described herein. Thus, the operation
and behavior of embodiments are described without reference to specific software
code and/or specialized hardware — it being understood that one would be able to
design software and/or hardware to implement the embodiments based on the
description herein.

[0061] Further, certain embodiments of the example embodiments described
herein may be implemented as logic that performs one or more functions. This logic
may be hardware-based, software-based, or a combination of hardware-based and
software-based. Some or all of the logic may be stored on one or more tangible,
non-transitory, computer-readable storage media and may include computer-
executable instructions that may be executed by a controller or processor. The
computer-executable instructions may include instructions that implement one or
more embodiments of the invention. The tangible, non-transitory, computer-

readable storage media may be volatile or non-volatile and may include, for
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example, flash memories, dynamic memories, removable disks, and non-removable
disks.

[0062] While this invention has been particularly shown and described with
references to example embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.
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CLAIMS

What 1s claimed is:

1. A headset computer comprising:
a display having screen views showing various objects; and
a processor coupled to the display and operating a graphical user
interface in the screen view, the graphical user interface including a pointer-

timer that indicates working of object selection in screen views.

2. The headset computer of claim 1, wherein the pointer-timer transitions from

a first state to a second state over a predetermined period of time.

3. The headset computer of claim 2, wherein the pointer-timer includes a
collection of elements that sequentially transition from the first state to the
second state, such that the collection of elements gradually changes from all

being in the first state to all being in the second state.

4. The headset computer of claim 2, wherein the first state is a substantially
complete absence of a characteristic, and the second state is a substantially

complete presence of the characteristic.

5. The headset computer of claim 4, wherein the characteristic is one or more of

color, shading, cross-hatching, visual texturing.

6. The headset computer of claim 3, wherein the pointer-timer is circular, and
the collection of elements is distributed along the perimeter of the pointer-

timer.

7. The headset computer of claim 2, wherein the pointer-timer transitions from
the first state to the second state while the pointer-timer overlaps a selectable

object within the screen view.
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8. The headset computer of claim 7, wherein if the pointer-timer remains
overlapped with the selectable object when the pointer-timer reaches the

second state, the selection of the selectable object is consummated.

9. The headset computer of claim 7, wherein the pointer-timer reverts to the

first state when the pointer-timer ceases to overlap the selectable object.

10.  The headset computer of claim 9, wherein the reversion to the first state

occurs gradually over a predetermined period of time.

11. A method of performing a hands-free selection of an object on a display,
comprising:
on headset computer, including a processor,
displaying various objects within a screen view on a display;
moving a pointer-timer, in response to movements of the headset
computer, to a selectable object within the screen view;
selecting the selectable object if the pointer-timer overlaps the

selectable object for a predetermined amount of time.

12.  The method of claim 11, further including transitioning the pointer-timer

from a first state to a second state over a predetermined period of time

13.  The method of claim 12, wherein the pointer-timer includes a collection of
clements that sequentially transition from the first state to the second state,
such that the collection of elements gradually changes from all being in the

first state to all being in the second state.

14.  The headset computer of claim 12, wherein the first state is a substantially
complete absence of a characteristic, and the second state is a substantially

complete presence of the characteristic.

15. The headset computer of claim 14, wherein the characteristic is one or more

of color, shading, cross-hatching, visual texturing.
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The headset computer of claim 13, wherein the pointer-timer is circular, and
the collection of elements is distributed along the perimeter of the pointer-

timer.

The headset computer of claim 12, wherein the pointer-timer transitions from
the first state to the second state while the pointer-timer overlaps a selectable

object within the screen view.

The headset computer of claim 17, further including consummating the
selection of the selectable object if the pointer-timer remains overlapped with

the selectable object when the pointer-timer reaches the second state.

The headset computer of claim 17, further including reverting the pointer-
timer to the first state when the pointer-timer ceases to overlap the selectable

object.

The headset computer of claim 19, wherein the reversion to the first state

occurs gradually over a predetermined period of time.
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SELECTING THE SELECTABLE OBJECT IF THE
POINTER-TIMER OVERLAPS THE SELECTABLE
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AMOUNT OF TIME

FiG. 8



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/065788

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F3/0481 GO6F3/0484
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5 999 895 A (FOREST DONALD K [US]) 1-20

7 December 1999 (1999-12-07)

abstract

column 3, Tline 47 - column 4, Tine 42
column 44, 1ine 56 - column 45, line 9
X US 6 100 871 A (MIN ARTHUR W [US]) 1-20
8 August 2000 (2000-08-08)

abstract; figures 4,6

column 1, Tine 21 - line 30

column 2, 1ine 8 - line 23

column 4, line 22 - line 47

column 5, 1line 55 - column 6, Tine 42
X US 4 836 670 A (HUTCHINSON THOMAS E [US]) 1-20
6 June 1989 (1989-06-06)

column 5, 1ine 36 - line 54

column 18, 1ine 56 - column 19, Tine 28

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : i i . " .
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X* document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "v* document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
19 February 2015 26/02/2015
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3018 Veaux, Christophe

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members

PCT/US2014/065788
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5999895 A 07-12-1999  NONE
US 6100871 A 08-08-2000  NONE
US 4836670 A 06-06-1989  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report

