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METHODS AND APPARATUS FOR USER - DEVICE INTERACTION

1. Technical Field

The present document relates to the domain of natural user-device
interaction. The present document is also understood in the context of user interface
providing an interaction between one or more users and a virtual reality (VR)
environment and/or an augmented-reality (AR environment.

2. Background

This section is intended to introduce the reader to various aspects of art,
which may be related to various aspects that are described and/or claimed below. This
discussion is believed to be helpful in providing the reader with background information
to facilitate a better understanding of the present description. Accordingly, these
statements are to be read in this light, and not as admissions of prior art.

VR and/or AR applications may implement user tracking systems to provide
real immersive experiences. They use sensors (wearable or not), depth/color camera
or any devices that can provide shape and position of one or more element of the
users body.

The interaction between a user and a VR and/or AR environment may be
obtained via a gesture-controlled interface. With such an interface, one or more
cameras may capture the gestures of the user and the obtained images may be
analysed by image processing to interpret the gestures and perform an action
associated with the gestures, for example by classifying the gestures according to a
predefined vocabulary in order to infer the associated command.

However, such an interface may be difficult to apprehend, especially for
users using it for the first times.

3. Summary

References in the specification to "one embodiment”, "an embodiment”, "an
example embodiment”, “a particular embodiment” indicate that the embodiment
described may include a particular feature, structure, or characteristic, but every
embodiment may not necessarily include the particular feature, structure, or
characteristic. Moreover, such phrases are not necessarily referring to the same
embodiment. Further, when a particular feature, structure, or characteristic is
described in connection with an embodiment, it is submitted that it is within the
knowledge of one skilled in the art to affect such feature, structure, or characteristic in
connection with other embodiments whether or not explicitly described.
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According to one embodiment, a method comprising:

- detecting a movement of at least one hand between a first position and a
second position;

- selecting a control mode according to whether a distance between the second
position and a position of another part of a human body is greater than a first
determined distance value and according to whether the at least one hand
stays at a distance greater than a second determined distance value from the
another part of a human body during a time greater than a determined time
value.

According to another embodiment, a device comprising:

- a detector configured for detecting a movement of at least one hand between
a first position and a second position;

- a selector configured for selecting a control mode according to whether a
distance between the second position and a position of another part of a
human body is greater than a first determined distance value and according
to whether the at least one hand stays at a distance greater than a second
determined distance value from the another part of a human body during a
time greater than a determined time value.

According to a further embodiment, a computer program product comprises
program code instructions to execute the steps of the method(s), when this program
is executed on a computer.

According to another embodiment, a (e.g., non-transitory) processor
readable medium has stored therein instructions for causing a processor to perform
the steps of the method(s).

4. List of Figures
The present specification will be better understood, and other specific
features and advantages will emerge upon reading the following description, the
description making reference to the annexed drawings wherein:
- Figure 1 shows a system for interaction between a user and a 3D scene, according
to a non-restrictive embodiment;
- Figure 2 shows a process for interaction between a user and an environment,
according to a non-restrictive embodiment;
- Figures 3A and 3B each shows an area associated with the user to figure 1, the
area being used in the process of figure 2, according to a non-restrictive
embodiment;
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- Figure 4 shows the area of Figures 3A and 3B, according to a further non-
restrictive embodiment;

- Figure 5 shows an example architecture of a device which may be configured to
implement a method or process described in relation with figures 2, 6 and 7,
according to a non-restrictive embodiment;

- Figure 6 shows an example of a process for interaction between a user and an
environment, according to a non-restrictive embodiment;

- Figure 7 shows a method for controlling an object with at least a hand, according
to a non-restrictive embodiment.

5. Detailed Description of Embodiments

The subject matter is now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of the subject matter. It can be
evident, however, that subject matter embodiments can be practiced without these
specific details.

According to non-restrictive embodiments, methods and devices to control
one or more objects of a VR or AR environment are disclosed. It will be appreciated
that those skilled in the art will be able to devise various arrangements from the
embodiments described hereinbelow.

One or more embodiments of a method for (and an apparatus configured
for) controlling an object, e.g. a virtual object or a graphical representation of a real
object, with movements completed by one or two hands are described. A movement
of at least one hand is detected between a first position and a second position. A
control mode, e.g. a first control mode called continuous mode or a second control
mode called discrete mode, may be selected according to whether a distance between
the second position and a position of another part of a human body is greater than a
first determined distance value and according to whether the at least one hand stays
at a distance greater than a second determined distance value from the another part
of a human body during a time greater than a determined time value.

For example, the first control mode is selected when the distance between
the second position and the position of the another part of a human body is greater
than the first determined distance value and the time is greater than the determined
time value.

According to another example, the second control mode is selected when
the distance between the second position and the position of the another part of a
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human body is greater than the first determined distance value, the time is less than
the determined time value and a motion of the at least one hand is detected with an
amplitude greater than a determined amplitude value. At the end of the motion, the
distance between the at least one hand and the position of the another part of a human
body is less than a second determined distance value.

Figure 1 shows an example of a system 10 for interaction between a user
and a 3D scene.

Images of a user 12 may be acquired with an image acquisition device 11
such as a camera, a depth sensor or a camera associated with a depth sensor. A 3D
engine 13 tracks 131 one or more key points of the user from the acquired images, for
example the hands, the shoulders and/or the torso of the user. Gestures of the hands
are determined 132 and processed to manipulate one or more objects of a 3D scene
133. A 3D object of the 3D scene may for example be rotated, zoomed, translated
according to the gestures that have been determined. For example, a rotation of the
3D object may be performed along the normal of a hand move vector, a zoom
proportional to the distance between the two hands may be performed and/or a
translation along the hand movement direction may be obtained.

According to a variant, the object to be manipulated may be a 2D object of
a 2D scene.

Figure 2 shows an example of a process for interaction between a user
and an environment.

In a first operation 21, 3D positions of the hands of a user are tracked with
3D positions of reference part(s) of the body of the user different from the hands, for
example the shoulders. The positions of the different parts of the body of the user (e.g.
hands and shoulders) may be tracked with any system known from the skilled person
in the art, for example with a tracking system detecting the positions of sensors worn
by the user or with user tracker library using depth and/or color images (e.g. Nite, MS
Kinect SDK, Intel Realsense SDK).

In a second operation 22, it is determined whether the right hand and/or the
left hand enters a so-called “lock zone”. Figures 3A, 3B and 4 each shows an
illustration of such a lock zone.

For each hand, a distance to the corresponding reference part of the body
of the useris determined, e.g. calculated. For example, for the right hand, the distance
between the right hand and the right shoulder is calculated and/or for the left hand, the
distance between the left hand and the left shoulder is calculated. According to another
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example, the reference part is the same for both hands and corresponds for example
to the torso of the user 12.
A lock zone may be for example defined as follows:

- to enter the lock zone, the hand-shoulder distance should be greater than a
determined distance value De and the hand has to be not lower than Db from
the shoulder;

- to leave the lock zone, the hand-shoulder distance should be less than DI or
the hand should be lower than Db from the shoulder.

The determined distance values De, Db and DI may be the same for each
and every user. According to a variant, the determined distance values De, Db and DI
may vary from a user to another one, for example according to the user's size.
De might for example be equal to 35 cm, DI to 25 cm and Db to 18 cm.
In a third operation 23, the hands and shoulders positions run an automaton
(also called interaction system) for each hand, according to whether the hand enters /
leaves the lock zone. The output of these automaton corresponds to hand movements
(direction and/or amplitude of the movement) that might be used for controlling the
object.
Figure 6 shows an example of the process performed by the automaton,
for example the automaton for the right hand.
A hand enters the BEGIN state when the interaction system is activated.
The hand enters the READY_TO_LOCK state when the hand is outside of the
lock zone.
The hand enters the LOCKED state when the hand enters the lock zone:
a. the hand goes back in the READY_TO_LOCK state if the hand leaves the
lock zone before the Tc timeout without any move.
Tc might for example be equal to 1 second.
The hand enters the CONTINUOUS state when it stays in the lock zone more
than Tc.
a. Notify a move at each frame: a direction and a length.
b. Move calculated from a hand reference position set when the hand enters
this mode
c. The hand goes back in the READY_TO_LOCK state if the hand leaves the
lock zone.
If both hands are in the CONTINUOUS state:
a. The move vector is the one between the two hands
b. Reference values are stored when entering CONTINUOUS state
¢ the angle between the move vector and the X axis
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¢ the vector length
c. Each hands position in the CONTINUOUS mode triggers an event;
¢ A hand vector (direction and length)
The hand enters the DISCRETE state when it leaves the lock zone after a
significant move (> Dmin) and before the Tc¢ timeout
a. Notify one gesture: a move vector in a given direction
b. Move vector calculated from a hand reference position set when the hand
enters the LOCKED state.
c. The hand goes back in the READY_TO_LOCK state
In a fourth operation 24, the outputs of the automaton obtained with the
third operation 23 may be used to interact with a VR or AR scene. Different examples
of applications are as follows:
Discrete move mode
The move vector can be used as a rotation applied to an object:
¢ the normal to the move vector gives a rotation axis
¢ the rotation angle is a fixed value alpha (e.g. Pl/4)
It can also define a translation toward the move direction, with a fixed step.
Continuous mode (one hand)
The hand is locked to an object that move with it. The move vector may define a
rotation:
¢ the normal to the move vector gives a rotation axis
¢ the length to the move vector is used to calculate the angle (e.g. angle
=Beta*length)
e or the length gives the rotation speed (e.g. angle += length * angleStep). If the
hand comes back to the reference position, the rotation stops.
The hand is locked to a VR scene in which the user wants to navigate:
¢ The vector direction gives the users direction. up=forward, down=backward,
left=left and right=right.
¢ The vector length gives the speed of the users move.

Continuous mode (two hands)
The hands are locked to an object that move with them. The move vector may define
a rotation:
¢ the angle between the move vector and the X axis (minus reference angle) give
a rotation angle around the Z axis
¢ the vector length (divide by reference length) give a zoom value.
¢ the reference values (angle and length) are set when the two hands enter the
continuous mode.
¢ A minimum hand distance may be defined under which no rotation is applied.




10

15

20

25

30

35

WO 2020/120331 PCT/EP2019/084058

The hands are locked to a VR scene the user wants to explore:
¢ The vector length is used to calculate a zoom value
¢ The position of center of the move vector is used to browse the scene by
modifying the user’'s point of view

Move vectors may be filtered to limit the moves in given directions. For
instance, only horizontal or vertical direction. In continuous mode, a neutral zone may
be specified so that a move less than a given length does not trigger any action.

Depending on the application, one of the two control modes may be
deactivated. For instance, discrete mode may interfere with other usages of the user
tracker.

Figure 5 illustrates a block diagram of an example of a system in which
various aspects and embodiments are implemented. System 50 can be embodied as
a device including the various components described below and is configured to
perform one or more of the aspects described in this application. Examples of such
devices include, but are not limited to, various electronic devices such as personal
computers, laptop computers, smartphones, tablet computers, digital multimedia set
top boxes, digital television receivers, personal video recording systems, connected
home appliances, and servers. Elements of system 50, singly or in combination, can
be embodied in a single integrated circuit, multiple ICs, and/or discrete components.
For example, in at least one embodiment, the processing and encoder/decoder
elements of system 50 are distributed across multiple ICs and/or discrete components.
In various embodiments, the system 50 is communicatively coupled to other similar
systems, or to other electronic devices, via, for example, a communications bus or
through dedicated input and/or output ports. In various embodiments, the system 50
is configured to implement one or more of the aspects described in this document.

The system 50 includes at least one processor 501 (CPU and/or GPUs)
configured to execute instructions loaded therein for implementing, for example, the
various aspects described in this document. Processor 501 can include embedded
memory, input output interface, and various other circuitries as known in the art. The
system 50 includes at least one memory 502 (e.g., a volatile memory device, and/or a
non-volatile memory device). System 50 includes a storage device 503, which can
include non-volatile memory and/or volatile memory, including, but not limited to,
EEPROM, ROM, PROM, RAM, DRAM, SRAM, flash, magnetic disk drive, and/or
optical disk drive. The storage device 503 can include an internal storage device, an
attached storage device, and/or a network accessible storage device, as non-limiting
examples.
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Program code to be loaded onto processor 501 to perform the various
aspects described in this document can be stored in storage device 503 and
subsequently loaded onto memory 502 for execution by processor 501. In accordance
with various embodiments, one or more of processor 501, memory 502, storage device
503 can store one or more of various items during the performance of the processes
described in this document.

In several embodiments, memory inside of the processor 501 a is used to
store instructions and to provide working memory for processing the data of the
process described in this document.

In other embodiments, however, a memory external to the processing
device (for example, the processing device can be either the processor 501) is used
for one or more of these functions. The external memory can be the memory 502
and/or the storage device 503, for example, a dynamic volatile memory and/or a non-
volatile flash memory. In several embodiments, an external non-volatile flash memory
is used to store the operating system of a television. In at least one embodiment, a
fast external dynamic volatile memory such as a RAM is used as working memory.

The input to the elements (for example data acquired with a camera and/or
depth sensor) of system 50 can be provided through various input devices as indicated
in block 504. Such input devices include, but are not limited to, (i) an RF portion that
receives an RF signal transmitted, for example, over the air by a broadcaster, (ii) a
Composite input terminal, (iii) a USB input terminal, and/or (iv) an HDMI input terminal.

In one set-top box embodiment, the RF portion and its associated input
processing element receives an RF signal transmitted over a wired (for example,
cable) medium, and performs frequency selection by filtering, down-converting, and
filtering again to a desired frequency band.

Various embodiments rearrange the order of the above-described (and
other) elements, remove some of these elements, and/or add other elements
performing similar or different functions.

Adding elements can include inserting elements in between existing
elements, such as, for example, inserting amplifiers and an analog-to-digital converter.
In various embodiments, the RF portion includes an antenna.

Additionally, the USB and/or HDMI terminals can include respective
interface processors for connecting system 50 to other electronic devices across USB
and/or HDMI connections. It is to be understood that various aspects of input
processing, for example, Reed-Solomon error correction, can be implemented, for
example, within a separate input processing IC or within processor 501 as necessary.
Similarly, aspects of USB or HDMI interface processing can be implemented within
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separate interface ICs or within processor 501 as necessary. The demodulated, error
corrected, and demultiplexed stream is provided to various processing elements,
including, for example, processor 501, operating in combination with the memory and
storage elements to process the data stream as necessary for presentation on an
output device.

Various elements of system 50 can be provided within an integrated
housing. Within the integrated housing, the various elements can be interconnected
and transmit data therebetween using suitable connection arrangement, for example,
an internal bus as known in the art, including the 12C bus, wiring, and printed circuit
boards.

The system 50 includes communication interface 505 that enables
communication with other devices via communication channel 5050. The
communication interface 505 can include, but is not limited to, a transceiver configured
to transmit and to receive data over communication channel 5050. The communication
interface 505 can include, but is not limited to, a modem or network card and the
communication channel 5050 can be implemented, for example, within a wired and/or
a wireless medium.

Data is streamed to the system 50, in various embodiments, using a Wi-Fi
network such as IEEE 802.11. The Wi-Fi signal of these embodiments is received over
the communications channel 5050 and the communications interface 505 which are
adapted for Wi-Fi communications. The communications channel 5050 of these
embodiments is typically connected to an access point or router that provides access
to outside networks including the Internet for allowing streaming applications and other
over-the-top communications.

The system 50 can provide an output signal to various output devices,
including a display 5060, speakers 5070, and other peripheral devices 5080. The other
peripheral devices 5080 include, in various examples of embodiments, one or more of
a stand-alone DVR, a disk player, a stereo system, a lighting system, and other
devices that provide a function based on the output of the system 50.

In various embodiments, control signals are communicated between the
system 50 and the display 5060, speakers 5070, or other peripheral devices 5080
using signaling such as AV.Link, CEC, or other communications protocols that enable
device-to-device control with or without user intervention.

The output devices can be communicatively coupled to system 50 via
dedicated connections through respective interfaces 506, 507, and 508.
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Figure 7 illustrates a method for interaction between a user and one or
more objects of a scene or environment, according to a non-restrictive embodiment.
The method may for example be implemented in the device 50.

In a first operation 71, A movement of at least one hand is detected
between a first position and a second position.

In a second operation 72, A control mode, e.g. a first control mode called
continuous mode or a second control mode called discrete mode, may be selected
according to whether a distance between the second position and a position of another
part of a human body is greater than a first determined distance value and according
to whether the at least one hand stays at a distance greater than a second determined
distance value from the another part of a human body during a time greater than a
determined time value.

For example, the first control mode is selected when the distance between
the second position and the position of the another part of a human body is greater
than the first determined distance value and the time is greater than the determined
time value.

According to another example, the second control mode is selected when
the distance between the second position and the position of the another part of a
human body is greater than the first determined distance value, the time is less than
the determined time value and a motion of the at least one hand is detected with an
amplitude greater than a determined amplitude value.

According to a variant, the method further comprises outputting an
information representative of a plurality of movements when the first control mode is
selected and/or an information representative of the motion when the second control
mode is selected.

According to a further variant, the first control mode is selected for two
hands, said information representative of a plurality of movements is according relative
position of one hand with regard to the other hand.

According to a specific embodiment, the first determined distance value is
different from said second determined distance value.

According to another embodiment, the another part of a human body
corresponds to a shoulder.

According to a particular embodiment, the method further comprises
controlling at least a virtual object with said at least one hand according to the selected
control mode.
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According to a specific embodiment, the method further comprises
controlling a browsing into a virtual environment and/or an Augmented-reality
environment with said at least one hand according to the selected control mode.

According to a variant, the selecting of a control mode is further according
to whether said at least one hand is at a height greater than a determined height value.

The implementations described herein may be implemented in, for
example, a method or a process, an apparatus, a computer program product, a data
stream, or a signal. Even if only discussed in the context of a single form of
implementation (for example, discussed only as a method or a device), the
implementation of features discussed may also be implemented in other forms (for
example a program). An apparatus may be implemented in, for example, appropriate
hardware, software, and firmware. The methods may be implemented in, for example,
an apparatus such as, for example, a processor, which refers to processing devices
in general, including, for example, a computer, a microprocessor, an integrated circuit,
or a programmable logic device. Processors also include communication devices,
such as, for example, Smartphones, tablets, computers, mobile phones,
portable/personal digital assistants ("PDAs"), and other devices that facilitate
communication of information between end-users.

Implementations of the various processes and features described herein
may be embodied in a variety of different equipment or applications, particularly, for
example, equipment or applications associated with data encoding, data decoding,
view generation, texture processing, and other processing of images and related
texture information and/or depth information. Examples of such equipment include an
encoder, a decoder, a post-processor processing output from a decoder, a pre-
processor providing input to an encoder, a video coder, a video decoder, a video
codec, a web server, a set-top box, a laptop, a personal computer, a cell phone, a
PDA, and other communication devices. As should be clear, the equipment may be
mobile and even installed in a mobile vehicle.

Additionally, the methods may be implemented by instructions being
performed by a processor, and such instructions (and/or data values produced by an
implementation) may be stored on a processor-readable medium such as, for
example, an integrated circuit, a software carrier or other storage device such as, for
example, a hard disk, a compact diskette (“CD”), an optical disc (such as, for example,
a DVD, often referred to as a digital versatile disc or a digital video disc), a random
access memory (“RAM”), or a read-only memory (“ROM”). The instructions may form
an application program tangibly embodied on a processor-readable medium.
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Instructions may be, for example, in hardware, firmware, software, or a combination.
Instructions may be found in, for example, an operating system, a separate
application, or a combination of the two. A processor may be characterized, therefore,
as, for example, both a device configured to carry out a process and a device that
includes a processor-readable medium (such as a storage device) having instructions
for carrying out a process. Further, a processor-readable medium may store, in
addition to orin lieu of instructions, data values produced by an implementation.

As will be evident to one of skill in the art, implementations may produce a
variety of signals formatted to carry information that may be, for example, stored or
transmitted. The information may include, for example, instructions for performing a
method, or data produced by one of the described implementations. For example, a
signal may be formatted to carry as data the rules for writing or reading the syntax of
a described embodiment, or to carry as data the actual syntax-values written by a
described embodiment. Such a signal may be formatted, for example, as an
electromagnetic wave (for example, using a radio frequency portion of spectrum) or
as a baseband signal. The formatting may include, for example, encoding a data
stream and modulating a carrier with the encoded data stream. The information that
the signal carries may be, for example, analog or digital information. The signal may
be transmitted over a variety of different wired or wireless links, as is known. The signal
may be stored on a processor-readable medium.

A number of implementations have been described. Nevertheless, it will be
understood that various modifications may be made. For example, elements of
different implementations may be combined, supplemented, modified, or removed to
produce other implementations. Additionally, one of ordinary skill will understand that
other structures and processes may be substituted for those disclosed and the
resulting implementations will perform at least substantially the same function(s), in at
least substantially the same way(s), to achieve at least substantially the same result(s)
as the implementations disclosed. Accordingly, these and other implementations are
contemplated by this application.
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CLAIMS

1. A method comprising:

- detecting a movement of at least one hand between a first position and a
second position; and

- selecting one of a first control mode and a second control mode when a
distance between said second position and a position of another part of a
human body is greater than a first determined distance value,

wherein said first control mode is selected when said at least one hand stays at
a distance greater than a second determined distance value from said another
part of the human body during a time greater than a determined time value;
and

wherein said second control mode is selected when said time is less than said
determined time value and a motion of said at least one hand is detected with
an amplitude greater than a determined amplitude value.

2. The method according to claim 1, further comprising outputting an information
representative of a plurality of movements when said first control mode is selected
and/or an information representative of said motion when said second control mode is
selected.

3. The method according to claim 2, wherein when the first control mode is
selected for two hands, said information representative of a plurality of movements is
outputted according to a relative position of one hand with regard to the other hand.

4. The method according to any one of claims 1 to 3, wherein said first determined
distance value is different from said second determined distance value.

5. The method according to any one of claims 1 to 4, wherein said another part of
the human body corresponds to a shoulder.

6. The method according to any one of claims 1 to 5, further comprising controlling
at least a virtual object with said at least one hand according to said one of the selected
first and second control modes.
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7. The method according to any one of claims 1 to 6, wherein said one of the first
and second control modes is further selected when said at least one hand is at a height
greater than a determined height value.

8. A device comprising:

- a detector configured for detecting a movement of at least one hand between
a first position and a second position;

- a selector configured for selecting one of a first control mode and a second
control mode when a distance between said second position and a position of
another part of a human body is greater than a first determined distance value,

wherein said first control mode is selected when said at least one hand stays at
a distance greater than a second determined distance value from said another
part of the human body during a time greater than a determined time value;
and

wherein said second control mode is selected when said time is less than said
determined time value and a motion of said at least one hand is detected with
an amplitude greater than a determined amplitude value.

9. The device according to claim 8, further comprising a processor configured to
output an information representative of a plurality of movements when said first control
mode is selected and/or an information representative of said motion when said
second control mode is selected.

10. The device according to claim 9, wherein when the first control mode is selected
for two hands, said information representative of a plurality of movements is outputted
according to a relative position of one hand with regard to the other hand.

11.  The device according to any one of claims 8 to 10, wherein said first determined
distance value is different from said second determined distance value.

12. The device according to any one of claims 8 to 11, further comprising a
controller configured for controlling at least a virtual object with said at least one hand
according to said one of the selected first and second control modes.

13.  The device according to any one of claims 8 to 12, wherein said one of the first
and second control modes is further selected when said at least one hand is at a height
greater than a determined height value.



WO 2020/120331

12

1/5

PCT/EP2019/084058

10

131

3D Engine

132

133

Figure 1




PCT/EP2019/084058

WO 2020/120331

/S

2

21

Left hand
and
shoulder
positions

Right
hand and
shoulder
positions

22

Left hand
position

Enter/leave

Enter/leave

Right hand
position

Figure 2

23




WO 2020/120331 PCT/EP2019/084058

Figure 3A

Figure 3B



WO 2020/120331

4/5

PCT/EP2019/084058

Figure 4
/50
""""""""""""""""""""" 506 1
501 502 , ' 5060
| Display |
Processor Memory Interface || Display
I
07 5070
509 Audio [ o ——
Interface : peakers
503 508 ! 5080
Storglge | | Peripheral +—>| Peripherals
Device Interface |1
I
504 Communications |~ 05 :
Interface :
I

Communications channel

Figure 5



WO 2020/120331 PCT/EP2019/084058

[ Begin ]
Figure 6
& Leave lock zone
Leave lock zone f Ready To 1
1 Lock I
Enter lock zone
Store first <
hand move [ Locked J
Leave lock zone
before 1c
lime = Ic [ Dicrete }
/
Continuous Move while
in lock zone

-z

Notify Move
71 \< l
Detecting movement
Figure 7 72 > !

Selecting a control mode




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/084058

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F3/01
ADD.

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

B. FIELDS SEARCHED

GO6F

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y paragraph [0022]
paragraph [0024]
paragraph [0048]
paragraph [0054]

paragraph [0026]

abstract

paragraph [0071]
paragraph [0079]
paragraph [0089]

X US 2009/217211 A1l (HILDRETH EVAN [CA] ET
AL) 27 August 2009 (2009-08-27)

paragraph [0090] - paragraph [0091]

Y US 2014/282275 Al (EVERITT ANDREW J [GB]
ET AL) 18 September 2014 (2014-09-18)

1-13
1-13

1-13

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

11 February 2020

Date of mailing of the international search report

20/02/2020

Name and mailing address of the ISA/

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

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Schneider, Michael

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2019/084058

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

US 2014/282274 Al (EVERITT ANDREW J [GB]
ET AL) 18 September 2014 (2014-09-18)
paragraphs [0064] - [0066], [0078],
[0079], [0082], [0084]; claims 4, 11;
figure 1A

paragraph [0082]

US 2013/009865 Al (VALIK ANDREY [RU] ET
AL) 10 January 2013 (2013-01-10)
paragraphs [0010] - [0013], [0037],
[0050]; claims 1-6, 11, 12

US 2014/143733 Al (JUNG YOUNGKYUNG [KR] ET
AL) 22 May 2014 (2014-05-22)

paragraphs [0067], [0214] - [0219],
[0235] - [0239], [0257]; figures 1, 3, 6
US 2009/027337 Al (HILDRETH EVAN [CA])

29 January 2009 (2009-01-29)

paragraph [0007] - paragraph [0010]
paragraphs [0060], [0062], [0063],
[0066], [0069], [0118]

claims 1-4

US 2013/194173 Al (ZHU YANNING [US] ET AL)
1 August 2013 (2013-08-01)

paragraph [0055] - paragraph [0059]

1-13

1-13

1-13

1-13

1-13

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

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2019/084058
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2009217211 Al 27-08-2009 JP 5595935 B2 24-09-2014
JP 2011513847 A 28-04-2011
US 2009217211 Al 27-08-2009
US 2014040835 Al 06-02-2014
US 2016077594 Al 17-03-2016
US 2017038852 Al 09-02-2017
US 2018275767 Al 27-09-2018
WO 2009108894 Al 03-09-2009
US 2014282275 Al 18-09-2014  CN 105190482 A 23-12-2015
EP 2972671 Al 20-01-2016
JP 2016515268 A 26-05-2016
KR 20150127674 A 17-11-2015
US 2014282275 Al 18-09-2014
WO 2014150728 Al 25-09-2014
US 2014282274 Al 18-09-2014  CN 105190483 A 23-12-2015
EP 2972672 Al 20-01-2016
JP 6445515 B2 26-12-2018
JP 2016511492 A 14-04-2016
KR 20150130495 A 23-11-2015
US 2014282274 Al 18-09-2014
WO 2014150725 Al 25-09-2014
US 2013009865 Al 10-01-2013 RU 2011127116 A 10-10-2011
US 2013009861 Al 10-01-2013
US 2013009865 Al 10-01-2013
US 2013010071 Al 10-01-2013
US 2013010207 Al 10-01-2013
US 2014143733 Al 22-05-2014 KR 20140063272 A 27-05-2014
US 2014143733 Al 22-05-2014
WO 2014077541 Al 22-05-2014
US 2009027337 Al 29-01-2009 CN 101810003 A 18-08-2010
CN 103218041 A 24-07-2013
CN 108399010 A 14-08-2018
JP 5575645 B2 20-08-2014
JP 6037344 B2 07-12-2016
JP 6382261 B2 29-08-2018
JP 2010534895 A 11-11-2010
JP 2014149856 A 21-08-2014
JP 2016194948 A 17-11-2016
US 2009027337 Al 29-01-2009
US 2009031240 Al 29-01-2009
US 2014118249 Al 01-05-2014
US 2014331181 Al 06-11-2014
WO 2009018161 Al 05-02-2009
US 2013194173 Al 01-08-2013 CN 103246345 A 14-08-2013
US 2013194173 Al 01-08-2013

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




	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

