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CONTROLLING A DEVICE SETTING USING
HEAD POSE

This application claims priority to U.S. provisional patent
application No. 63/355,500, filed June, 24, 2022, which 1is
hereby incorporated by reference herein 1n 1ts entirety.

BACKGROUND

This relates generally to head-mounted devices, and, more

particularly, to head-mounted devices with displays.
Some electronic devices such as head-mounted devices

include displays that are positioned close to a user’s eyes
during operation (sometimes referred to as near-eye dis-

plays). The positioning of the near-eye displays may make
it diflicult to provide touch input to these displays. Accord-
ingly, 1t may be more difficult than desired to control device
settings on the head-mounted device.

SUMMARY

An electronic device may include one or more sensors,
one or more displays, one or more processors, and memory
storing 1nstructions configured to be executed by the one or
more processors, the instructions for: displaying, using the
one or more displays, a user interface element comprising a
visual representation of a scalar quantity of a device setting,
obtaining, via a first subset of the one or more sensors, head
pose iformation, updating the scalar quantity of the device
setting based on the head pose information, and updating the
visual representation of the scalar quantity based on the
updated scalar quantity.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of an illustrative head-
mounted device in accordance with some embodiments.

FIGS. 2A-2C are diagrams of an illustrative user of a
head-mounted device showing how the user’s head pose
may be defined by yaw, roll, and pitch, respectively in
accordance with some embodiments.

FIG. 3A 1s a view of an illustrative horizontal slider that
represents a scalar quantity of a device setting in accordance
with some embodiments.

FIG. 3B 1s a view of an illustrative vertical slider that
represents a scalar quantity of a device setting in accordance
with some embodiments.

FIG. 3C 1s a view of an 1illustrative radial slider that
represents a scalar quantity of a device setting in accordance
with some embodiments.

FIG. 4 1s a diagram of an illustrative user with a changing,
head pose to adjust a scalar quantity of a device setting in
accordance with some embodiments.

FIGS. 5A-5D are views of an 1illustrative display with a
honizontal slider that switches between a fixed mode and an
adjustable mode based on gaze input 1n accordance with
some embodiments.

FIGS. 6 A-6D are views of an 1illustrative display with an
icon and a radial slider that 1s selectively displayed based on
gaze nput 1 accordance with some embodiments.

FIG. 7 1s a flowchart showing an illustrative method
performed by a head-mounted device in accordance with
some embodiments.

DETAILED DESCRIPTION

In some head-mounted devices, changes 1n head pose may
be used to provide user input to the head-mounted device. In
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2

particular, changes in head pose may be used to adjust a
slider that 1s a visual representation of a scalar quantity of a
device setting such as speaker volume or display brightness.
While the user gazes at the visual representation of the scalar
quantity of the device setting, the scalar quantity of the
device setting may be updated based on the head pose of the
user. This provides a method for the user to adjust a device
setting without touching the display.

A schematic diagram of an illustrative head-mounted
device 1s shown in FIG. 1. As shown in FIG. 1, head-
mounted device 10 (sometimes referred to as electronic
device 10, system 10, head-mounted display 10, etc.) may
have control circuitry 14. Control circuitry 14 may be
configured to perform operations 1n head-mounted device 10
using hardware (e.g., dedicated hardware or circuitry), firm-
ware and/or software. Software code for performing opera-
tions 1n head-mounted device 10 and other data 1s stored on
non-transitory computer readable storage media (e.g., tan-
gible computer readable storage media) 1n control circuitry
14. The software code may sometimes be referred to as
soltware, data, program instructions, instructions, or code.
The non-transitory computer readable storage media (some-
times referred to generally as memory) may include non-
volatile memory such as non-volatile random-access
memory (NVRAM), one or more hard drives (e.g., magnetic
drives or solid state drives), one or more removable flash
drives or other removable media, or the like. Software stored
on the non-transitory computer readable storage media may
be executed on the processing circuitry of control circuitry
14. The processing circuitry may include application-spe-
cific integrated circuits with processing circuitry, one or
more microprocessors, digital signal processors, graphics
processing units, a central processing unit (CPU) or other
processing circuitry.

Head-mounted device 10 may include iput-output cir-
cuitry 20. Input-output circuitry 20 may be used to allow
data to be received by head-mounted device 10 from exter-
nal equipment (e.g., a tethered computer, a portable device
such as a handheld device or laptop computer, or other
clectrical equipment) and to allow a user to provide head-
mounted device 10 with user input. Input-output circuitry 20
may also be used to gather information on the environment
in which head-mounted device 10 1s operating. Output
components 1n circuitry 20 may allow head-mounted device
10 to provide a user with output and may be used to
communicate with external electrical equipment.

As shown in FIG. 1, mnput-output circuitry 20 may include
a display such as display 16. Display 16 may be used to
display i1mages for a user of head-mounted device 10.
Display 16 may be a transparent display so that a user may
observe physical objects through the display while com-
puter-generated content 1s overlaid on top of the physical
objects by presenting computer-generated images on the
display. A transparent display may be formed from a trans-
parent pixel array (e.g., a transparent organic light-emitting
diode display panel) or may be formed by a display device
that provides 1mages to a user through a beam splitter,
holographic coupler, or other optical coupler (e.g., a display
device such as a liquid crystal on silicon display). Alterna-
tively, display 16 may be an opaque display that blocks light
from physical objects when a user operates head-mounted
device 10. In this type of arrangement, a pass-through
camera may be used to display physical objects to the user.
The pass-through camera may capture images of the physi-
cal environment and the physical environment 1mages may
be displayed on the display for viewing by the user. Addi-
tional computer-generated content (e.g., text, game-content,
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other visual content, etc.) may optionally be overlaid over
the physical environment 1images to provide an extended
reality environment for the user. When display 16 1s opaque,
the display may also optionally display entirely computer-
generated content (e.g., without displaying images of the
physical environment).

Display 16 may include one or more optical systems (e.g.,
lenses) that allow a viewer to view 1images on display(s) 16.
A single display 16 may produce images for both eyes or a
pair of displays 16 may be used to display images. In
configurations with multiple displays (e.g., left and right eye
displays), the focal length and positions of the lenses may be
selected so that any gap present between the displays will
not be visible to a user (e.g., so that the images of the left and
right displays overlap or merge seamlessly). Display mod-
ules that generate different images for the leit and night eves
of the user may be referred to as stereoscopic displays. The
stereoscopic displays may be capable of presenting two-
dimensional content (e.g., a user notification with text) and
three-dimensional content (e.g., a simulation of a physical
object such as a cube).

Input-output circuitry 20 may include various other input-
output devices for gathering data and user mput and for
supplying a user with output. For example, input-output
circuitry 20 may include a gaze-tracker 18 (sometimes
referred to as a gaze-tracking system or a gaze-tracking
camera).

Gaze-tracker 18 may include a camera and/or other gaze-
tracking system components (e.g., light sources that emit
beams of light so that reflections of the beams from a user’s
cyes may be detected) to monitor the user’s eyes. Gaze-
tracker(s) 18 may face a user’s eyes and may track a user’s
gaze. A camera 1n the gaze-tracking system may determine
the location of a user’s eyes (e.g., the centers of the user’s
pupils), may determine the direction in which the user’s eyes
are oriented (the direction of the user’s gaze), may determine
the user’s pupil size (e.g., so that light modulation and/or
other optical parameters and/or the amount of gradualness
with which one or more of these parameters 1s spatially
adjusted and/or the area in which one or more of these
optical parameters 1s adjusted based on the pupil size), may
be used 1n monitoring the current focus of the lenses 1n the
user’s eves (e.g., whether the user 1s focusing in the near
field or far field, which may be used to assess whether a user
1s day dreaming or 1s thinking strategically or tactically),
and/or other gaze information. Cameras 1n the gaze-tracking
system may sometimes be referred to as inward-facing
cameras, gaze-detection cameras, eye-tracking cameras,
gaze-tracking cameras, or eye-monitoring cameras. If
desired, other types of 1image sensors (e.g., imirared and/or
visible light-emitting diodes and light detectors, etc.) may
also be used in momitoring a user’s gaze. The use of a
gaze-detection camera in gaze-tracker 18 1s merely 1llustra-
tive.

As shown 1n FIG. 1, input-output circuitry 20 may include
position and motion sensors 22 (e.g., compasses, gyro-
scopes, accelerometers, and/or other devices for monitoring
the location, pose, and movement of head-mounted device
10, satellite navigation system circuitry such as Global
Positioning System circuitry for monitoring user location,
etc.). Using sensors 22, for example, control circuitry 14 can
monitor the current direction in which a user’s head 1s
oriented relative to the surrounding environment (e.g., a
user’s head pose).

Input-output circuitry 20 may also include other sensors
and input-output components 1f desired (e.g., ambient light
sensors, force sensors, temperature sensors, touch sensors,
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4

image sensors for detecting hand gestures or body poses,
buttons, capacitive proximity sensors, light-based proximity
sensors, other proximity sensors, strain gauges, gas sensors,
pressure sensors, moisture sensors, magnetic sensors, micro-
phones, speakers, audio components, haptic output devices,
light-emitting diodes, other light sources, wired and/or wire-
less communications circuitry, etc.).

A user may provide user mput to head-mounted device 10
using position and motion sensors 22. In particular, position
and motion sensors 22 may detect changes 1n head pose
(sometimes referred to as head movements) during operation
ol head-mounted device 10. The head movements may be
used to adjust a scalar quantity of a device setting such as the
volume of a speaker or the brightness of the display. In
parallel with the adjustment of the scalar quantity based on
the head movements, a visual representation of the scalar
quantity may be displayed on the display (and updated based
on the head movements).

Changes 1n yaw, roll, and/or pitch of the user’s head (and,
correspondingly, the head-mounted device) may all be inter-
preted as user input if desired. FIGS. 2A-2C show how yaw,
roll, and pitch may be defined for the user’s head. FIGS.
2A-2C show a user 24. In each one of FIGS. 2A-2C, the user
1s Tacing the Z-direction and the Y-axis 1s aligned with the
height of the user. The X-axis may be considered the
side-to-side axis for the user’s head, the Z-axis may be
considered the front-to-back axis for the user’s head, and the
Y-axis may be considered the vertical axis for the user’s
head. The X-axis may be referred to as extending from the
user’s left ear to the user’s right ear, as extending from the
lett side of the user’s head to the right side of the user’s head,
ctc. The Z-axis may be referred to as extending from the
back of the user’s head to the front of the user’s head (e.g.,
to the user’s face). The Y-axis may be referred to as
extending from the bottom of the user’s head to the top of
the user’s head.

As shown 1n FIG. 2A, yaw may be defined as the rotation
around the vertical axis (e.g., the Y-axis in FIGS. 2A-2C). As
the user’s head rotates along direction 26, the yaw of the
user’s head changes. Yaw may sometimes alternatively be
referred to as heading. The user’s head may change yaw by
rotating to the right or left around the vertical axis. A rotation
to the right around the vertical axis (e.g., an increase i yaw)
may be referred to as a rightward head movement. A rotation
to the left around the vertical axis (e.g., a decrease 1n yaw)
may be referred to as a leftward head movement.

As shown 1n FIG. 2B, roll may be defined as the rotation
around the front-to-back axis (e.g., the Z-axis in FIGS.
2A-2C). As the user’s head rotates along direction 28, the
roll of the user’s head changes. The user’s head may change
roll by rotating to the right or leit around the front-to-back
axis. A rotation to the right around the front-to-back axis
(e.g., an 1ncrease 1n roll) may be referred to as a nghtward
head movement. A rotation to the left around the front-to-
back axis (e.g., a decrease 1n roll) may be referred to as a
leftward head movement.

As shown 1n FIG. 2C, pitch may be defined as the rotation
around the side-to-side axis (e.g., the X-axis in FIGS.
2A-2C). As the user’s head rotates along direction 30, the
pitch of the user’s head changes. The user’s head may
change pitch by rotating up or down around the side-to-side
axis. A rotation down around the side-to-side axis (e.g., a
decrease 1n pitch following the right arrow 1n direction 30 1n
FIG. 2C) may be referred to as a downward head movement.
A rotation up around the side-to-side axis (e.g., an increase
in pitch following the left arrow 1n direction 30 1 FIG. 2C)
may be referred to as an upward head movement.
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It should be understood that position and motion sensors
22 may directly determine pose, movement, yaw, pitch, roll,
etc. for head-mounted device 10. Position and motion sen-
sors 22 may assume that the head-mounted device 1s
mounted on the user’s head. Therefore, herein, references to
head pose, head movement, yaw of the user’s head, pitch of
the user’s head, roll of the user’s head, etc. may be consid-
ered interchangeable with references to device pose, device
movement, yaw of the device, pitch of the device, roll of the
device, etc.

At any given time, position and motion sensors 22 (and/or
control circuitry 14) may determine the yaw, roll, and pitch
of the user’s head. The yaw, roll, and pitch of the user’s head
may collectively define the user’s head pose. Detected
changes 1n head pose may be used as user input to head-
mounted device 10.

In particular, changes in head pose may be used to adjust
a scalar quantity of a device setting. Additionally, changes 1n
head pose may be used to adjust a visual representation of
the scalar quantity of the device setting. Herein, 1t may be
assumed that adjustments to the scalar quantity of the device
setting accompany adjustments to the visual representation
of the scalar quantity of the device setting, and vice versa

(even 1f not mentioned explicitly). One example for a visual
representation of a scalar quantity of a device setting 1s a
slider. FIGS. 3A-3C are views of illustrative sliders 32 that
may be used to represent a scalar quantity of a device setting.
FIG. 3A shows a horizontal slider 32-H with an indicator
that moves horizontally. FIG. 3B shows a vertical shider
32-V with an indicator that moves vertically. FI1G. 3C shows
a radial slider 32-R with an indicator that moves radially.
Each one of horizontal slider 32-H, vertical slider 32-V, and
radial slider 32-R may sometimes be referred to as simply a
slider, a user interface element, etc.

Each slider includes an indicator 34. Indicator 34 1s a
visual representation of the scalar quantity of the device
setting corresponding to slider 32. There are numerous
possible aesthetic appearances for indicator 34. In FIG. 3A,
indicator 34 1s an interface between a first portion 36-1 of the
slider that has a first appearance and a second portion 36-2
that has a second appearance that 1s different than the first
appearance. First and second portions 36-1 and 36-2 may
have different colors, patterns, transparencies, or any other
desired aesthetic property. The size of portions 36-1 and
36-2 may change with movement of indicator 34. For
example, as indicator 34 slides to the right, portion 36-1 will
become larger and portion 36-2 will become smaller. As
indicator 34 slides to the left, portion 36-2 will become
larger and portion 36-1 will become smaller.

Slider 32-H 1n FIG. 3A may optionally include a numeral
area 38 that directly shows the scalar quantity of the device
setting controlled by the slider 1n text form. In the example
of FIG. 3A, the device setting has a scalar quantity of 35
(e.g., 35 on a scale from 0-100). Accordingly, the number 35
1s displayed 1in numeral area 38 of slider 32-H.

In FIG. 3 A, indicator 34 1s the interface (border) between
the different portions of the slider having different appear-
ances. This example for an indicator 1s merely illustrative. In
another example, shown 1 FIG. 3B, indicator 34 may have
a distinct appearance from portions 36-1 and 36-2 on the
slider.

In FIG. 3B, as indicator 34 slides down, portion 36-2 will
become larger and portion 36-1 will become smaller. As
indicator 34 slides up, portion 36-1 will become larger and
portion 36-2 will become smaller. Slider 32-V includes a
numeral area 38 on the right side of the slider. This example
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1s merely i1llustrative and slider 32-V may optionally include
a numeral area at any desired portion of the slider.

Slider 32-V 1n FIG. 3B has an indicator 34 with a distinct
appearance from portions 36-1 and 36-2. In FIG. 3B, 1ndi-
cator 34 has a larger width than portions 36-1 and 36-2.
Indicator 34 may instead or 1n addition have, for example, a
distinct border that distinguishes indicator 34 from portions
36-1 and 36-2. In examples such as FIG. 3B where the
position of indicator 34 1s easily distinguishable from both
portions 36-1 and 36-2, portions 36-1 and 36-2 may option-
ally have the same appearance. For example, portions 36-1
and 36-2 may have the same color and pattern and a user can
still easily determine the relative position of indicator 34
along the slider.

FIG. 3C shows a radial slider 32-R with an indicator 34
that moves radially around the slider. As indicator 34 slides
clockwise, portion 36-1 will become larger and portion 36-2
will become smaller. As indicator 34 slides counterclock-
wise, portion 36-2 will become larger and portion 36-1 will
become smaller. Slider 32-R includes a numeral area 38 in
the center of the slider. This example 1s merely 1llustrative
and slider 32-R may optionally include a numeral area at any
desired portion of the slider.

In FIG. 3A, sliding the indicator to the right may increase
the scalar quantity of the device setting whereas sliding the
indicator to the left may decrease the scalar quantity of the
device setting. This example 1s merely 1llustrative, and the
opposite arrangement may be used 11 desired.

In FIG. 3B, sliding the indicator up may increase the
scalar quantity of the device setting whereas sliding the
indicator down may decrease the scalar quantity of the
device setting. This example 1s merely illustrative, and the
opposite arrangement may be used 11 desired.

In FIG. 3C, sliding the indicator clockwise may increase
the scalar quantity of the device setting whereas sliding the
indicator counterclockwise may decrease the scalar quantity
of the device setting. This example 1s merely illustrative, and
the opposite arrangement may be used 11 desired.

In FIG. 3A, the indicator of slider 32-H (and the corre-
sponding scalar quantity of the device setting) may be
controlled by head movements. A head movement 1n a given
direction may cause the indicator for the slider to slide 1n
that given direction. For example, in FIG. 3A a rightward
head movement (e.g., a change in yaw to the right and/or a
change 1n roll to the right) may cause the indicator for the
slider to slide to the right whereas a leftward head movement
(e.g., a change 1n yaw to the left and/or a change 1n roll to
the left) may cause the indicator for the slider to slide to the
left. Instead or 1n addition, an upward head movement (e.g.,
an upward change 1n pitch) may cause the indicator for the
slider to slide to the right whereas a downward head move-
ment (e.g., a downward change in pitch) may cause the
indicator for the slider to slide to the left. In some cases, head
rotation of only one type may control the indicator of slider
32-H (e.g., only vaw, only roll, or only pitch 1s used as user
input to the slider). Alternatively, head rotation of multiple
types may control the indicator of slider 32-H (e.g., two or
more of yaw, roll, and pitch are used as user iput to the
slider).

The indicator of slider 32-V (and the corresponding scalar
quantity of the device setting) may be controlled by head
movements. A head movement in a given direction may
cause the indicator for the slider to slide in that given
direction. For example, 1n FIG. 3B an upward head move-
ment (e.g., an upward change in pitch) may cause the
indicator for the slider to slide up whereas a downward head
movement (e.g., a downward change 1n pitch) may cause the
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indicator for the slider to slide down. Instead or 1n addition,
a rightward head movement (e.g., a change in yaw to the
right and/or a change in roll to the right) may cause the
indicator for the slider to slide up whereas a leftward head
movement (e.g., a change 1n yaw to the left and/or a change
in roll to the left) may cause the indicator for the slider to
slide down. In some cases, head rotation of only one type
may control the indicator of slider 32-V. Alternatively, head
rotation of multiple types may control the indicator of slider
32-V.

The indicator of slider 32-R (and the corresponding scalar
quantity of the device setting) may be controlled by head
movements. For example, in FIG. 3C an upward head
movement (e.g., an upward change in pitch) may cause the
indicator for the slider to slide clockwise whereas a down-
ward head movement (e.g., a downward change 1n pitch)
may cause the indicator for the slider to slide counterclock-
wise. Instead or in addition, a rightward head movement
(e.g., a change 1 yaw to the right and/or a change 1n roll to
the right) may cause the indicator for the shider to slide
clockwise whereas a leftward head movement (e.g., a
change 1n yaw to the left and/or a change 1n roll to the lett)
may cause the idicator for the slider to slide counterclock-
wise. In some cases, head rotation of only one type may
control the indicator of slhider 32-R. Alternatively, head
rotation of multiple types may control the indicator of slider
32-R.

FIG. 4 1s a diagram showing how a user may change their
head pose to provide user input to head-mounted device 10.
In FIG. 4, user 24 may look 1n direction 40-1 at a first time,
may look 1n direction 40-2 at a second time, and may look
in direction 40-3 at a third time. As shown 1n FIG. 4, the
user’s head has a yaw of 0 degrees while looking in direction
40-1, a yaw of 15 degrees while looking 1in direction 40-2,
and a yaw of 30 degrees while looking 1n direction 40-3.

Head-mounted device 10 may interpret changes in head
pose as user mput to a slider 1n a variety of ways. Three such
exemplary ways are: mterpreting head pose changes as a
constant rate change to the indicator of the slider, interpret-
ing head pose changes as variable rate changes to the
indicator of the slider, and interpreting head pose changes as
a correlated to the indicator of the shider.

First, consider the example of interpreting head pose
changes as a constant rate change to the indicator of the
slider. When a user 1s looking 1n direction 40-1 (with a yaw
of 0 degrees), the indicator of the slider may remain fixed.
After the user makes a rightward head movement (e.g.,
moves their head to the right by 15 degrees to face direction
40-2), the mdicator of the slider may move 1n the positive
direction (e.g., to the right in FIG. 3A) at a constant rate. In
other words, the slider may move 1n the positive direction as
long as the user faces direction 40-2. The constant rate may
be, for example, +1/second, +2/second, +3/second, efc.
Consider the example 1n FIG. 3A where the horizontal slider
starts at a value of 35. When a constant rate of +3/second 1s
used, after 6 seconds facing direction 40-2 the scalar quan-
tity represented by the slider will have increased from 35 to
53.

In the example of a constant rate for movement of the
slider, the rate will remain the same regardless of the degree
of change in the user’s head pose. For example, 11 user 24
makes a rightward head movement (e.g., moves their head
to the right by 15 additional degrees to face direction 40-3
instead of direction 40-2), the indicator of the slider may still
move 1n the positive direction at the constant rate. If user 24
subsequently returns from direction 40-3 to direction 40-2,
the indicator of the slider may still move 1n the positive

10

15

20

25

30

35

40

45

50

55

60

65

8

direction at the constant rate. Therefore, a positive yaw
results 1n a constant rate of change i1n the indicator of the
slider. If, at any point, the user returns to face direction 40-1,
the indicator of the slider will cease movement and remain
fixed at 1ts current position. If, at any point, the user makes
a leftward head movement (and has a negative yaw), the
slider may move 1n the negative direction at the constant rate
(e.g., —1/second, —2/second, —3/second, etc.). The rate of
movement of the indicator may have the same magnmitude
but a different sign for positive yaw and negative yaw.

Positive and negative yaw may be defined in absolute
terms (e.g., relative to 0 degrees) or 1n relative terms (e.g.,
relative to the starting yaw when user input to the slider
begins). For example, a user may 1nitiate a slider adjustment
while the user’s head has a yaw of 15 degrees. If making
changes 1n yaw based on absolute yaw, the slider value may
increase by a constant rate when the yaw 1s greater than 0
degrees and decrease by the constant rate when the yaw 1s
less than O degrees. If making changes 1n yaw based on
relative yaw, the slider value may increase by a constant rate
when the yaw 1s greater than 15 degrees and decrease by the
constant rate when the vaw i1s less than 15 degrees.

Additionally, there may be a range of yaw in which the
position of the slider remains fixed. For example, the shider
will be fixed while the head pose has a yaw between —10
degrees and 10 degrees. When the yaw 1s greater than 10
degrees, the slider value may increase by a constant rate.
When the yaw 1s less than —10 degrees, the slider value may
decrease by the constant rate.

The example of the rate of change for the indicator of the
slider being fixed 1s merely illustrative. Alternatively, the
rate of change for the indicator of the slider may vary based
on the head pose. When a user 1s looking 1n direction 40-1
(with a yaw of 0 degrees), the indicator of the slider may
remain fixed. After the user makes a rightward head move-
ment (e.g., moves their head to the night by 15 degrees to
tace direction 40-2), the indicator of the slider may move 1n
the positive direction (e.g., to the right 1n FIG. 3A) at a first
rate. The first rate may be, for example, +2/second. Consider
the example 1n FIG. 3A where the horizontal slider starts at
a value of 35. When a constant rate of +2/second 1s used,
alter 6 seconds facing direction 40-2 the slider value will
have increased by 12 from 35 to 47.

If user 24 makes a rightward head movement (e.g., moves
their head to the rnight by an additional 15 degrees to face
direction 40-3 instead of direction 40-2), the indicator of the
slider may move 1n the positive direction at a second rate
that 1s greater than the first rate. The second rate may be, for
example, +5/second. When a constant rate of +5/second 1s
used, after 6 seconds facing direction 40-3 the slider value
will have increased by 30 from 47 to 77. If user 24 returns
from direction 40-3 to direction 40-2, the indicator of the
slider may again move 1n the positive direction at the first
rate (e.g., the rate associated with the yaw of direction 40-2).

Therefore, a positive yaw results 1mn a positive rate of
change in the shider. However, the positive rate of change
may increase with increasingly positive yaw. The function
correlating the rate of change to yaw may be linear (e.g., a
gradual increase 1n rate with increasing yaw), non-linear
(e.g., an exponential increase in rate with increasing yaw), or
a step function (e.g., a first rate 1s used for a first range of
yaw, a second rate 1s used for a second range of yaw, etc.).

In the varying rate method of input, as with the constant
rate method of mnput, positive and negative yaw may be
defined 1n absolute terms (e.g., relative to 0 degrees) or 1n
relative terms (e.g., relative to the starting yaw when user
input to the slider begins) as discussed above.
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As vyet another example, the scalar quantity represented
by the slider may correlated to the head pose. Each degree
of yaw may be correlated to a corresponding change 1n the
slider value (e.g., +1, +2, 43, etc.). Consider an example
where each degree of yaw 1s correlated to a change of +2 in
the scalar quantity represented by the slider. A user may
initiate user input to the slider when the slider has an 1nitial
scalar quantity of 35 as i FIG. 3A. 0 degrees of yaw may
be the reference point for a change of 0 to the scalar quantity.
I1 the user looks 1n direction 40-2 (with a yaw of 15 degrees),
the scalar quantity will increase by 30 to a magnitude of 65.
I1 the user looks 1n direction 40-3 (with a yaw of 30 degrees),
the scalar quantity will increase by 60 (relative to the starting,
point) to a magnitude of 95. If the user were change their
head pose back to a yaw of 15 degrees, the scalar quantity
would again increase by 30 (relative to the starting point) to
a magnitude of 65. IT the user were change their head pose
to have a yvaw of -10 degrees, the scalar quantity would
change by -20 (relative to the starting point) to a magnitude
of 15.

When correlating the scalar quantity to the head pose as
described above, the amount of change in the scalar quantity
per degree 1n head pose (e.g., in yaw, roll, and/or pitch) may
be selected at least partially based on the minimum and
maximum values for the scalar quantity. Additionally, there
may be a range of head poses 1n which the scalar quantity 1s
correlated to head pose. Outside the range, the scalar quan-
tity may stay fixed (e.g., at a minimum for the scalar quantity
or a maximum for the scalar quantity). The minimum and
maximum head pose (e.g., the minimum yaw and maximum
yaw, the minimum roll and the maximum roll, the minimum
pitch and the maximum pitch) for which the scalar quantity
1s correlated to head pose may be fixed (e.g., a default range
for all users) or adjustable (e.g., customized to each user to
account for more or less flexibility than the average person).

In the correlated method of input, positive and negative
yaw may be defined 1n absolute terms (e.g., relative to O
degrees) or 1n relative terms (e.g., relative to the starting yaw
when user input to the slider begins) as discussed above.

Adjustments to the slider based on head pose have been
described 1n FIG. 4 relative to yaw. However, 1t should be
understood that the same principles may also be applied to
changes 1n pitch and changes 1n roll.

It may be desirable for the slider (and, correspondingly,
the scalar quantity of the device setting represented by the
slider) to only sometimes be responsive to head pose
changes during operation of head-mounted device. In other
words, the user may normally operate the head-mounted
device without head pose changes causing any changes to
the slider (and the scalar quantity of the device setting it
controls). The user may selectively place the slider 1n an
adjustable mode where the slider 1s responsive to head pose
changes. Once the slider has been adjusted to the user’s
satisfaction, the user may place the slider back 1n a fixed
mode where head pose changes do not cause any changes to
the slider (and the scalar quantity of the device setting it
controls).

Any desired user input may trigger the slider switching
between the fixed mode and the adjustable mode. For
example, the user may provide a verbal command, a gesture
input (e.g., a hand gesture), or other selection input to switch
the slider between the fixed mode and the adjustable mode.
One possible input for switching the slider between the fixed
mode and the adjustable mode that will be discussed herein
1s gaze mput. As previously mentioned, gaze-tracker 18 may
track a user’s pomnt of gaze. In one 1illustrative example,
shown 1n FIGS. SA-5D, the slider may be 1n an adjustable

10

15

20

25

30

35

40

45

50

55

60

65

10

mode when the user’s point of gaze targets the slider and
may be 1n a fixed mode when the user’s point of gaze does

not target the slider.
FIGS. 5A-5D are views of display 16 with slider 32-H.
Each one of FIGS. 5A-5D also shows the user’s head pose

in area 52. As previously discussed, slhider 32-H has an
indicator 34 and numeral area 38. In FIG. SA, point of gaze
42 for the user does not target slider 32-H. In other words,
the point of gaze 42 1s elsewhere on display 16 and does not
overlap slider 32-H. When point of gaze 42 for the user does
not target slider 32-H, slider 32-H may be 1n a fixed mode
and the scalar quantity of the device setting controlled by the
slider 1s fixed (even when head pose changes are detected).

In FIG. 5B, point of gaze 42 targets slider 32-H. In other
words, the point of gaze 42 overlaps slider 32-H. When point
of gaze 42 targets slider 32-H, slider 32-H may be 1n an
adjustable mode and the scalar quantity of the device setting
controlled by the shider i1s adjusted based on head pose
changes. The scalar quantity of the device setting may be
adjusted 1n any of the manners described previously (e.g.,
using yaw, roll, and/or pitch to adjust the scalar quantity at
a constant rate at diflerent head poses, at diflerent rates at
different head poses, or based on a correlation between a
starting head pose and an ending head pose).

If desired, the slider may only switch from the fixed mode
to the adjustable mode when the gaze input targets the slider
for at least a given dwell time (e.g., more than 50 millisec-
onds, more than 100 milliseconds, more than 200 millisec-
onds, more than 500 milliseconds, more than 1 second, etc.).

ﬁhe user’s head pose when the slider switches from the
fixed mode to the adjustable mode 1n FIG. 5B (e.g.
response to gaze input targeting the slider) may be used as
an 1nitial head pose for subsequent updates to the scalar
quantity that are based on an initial head pose.

In FIG. 5C, head pose changes cause the scalar quantity
of the device setting to increase from 35 to 65 while the
slider 1s 1n the adjustable mode. The slider may remain 1n the

adjustable mode while point of gaze 42 targets the slider (as
in FIGS. 3B and 5C).

As shown 1n area 52 of FIGS. 5A and 5B, the user’s head
1s facing directly forward (e.g., with a yaw of 0 degrees) 1n
FIGS. 5SA and 5B. However, between FIGS. 5B and 5C, the
yaw of the user’s head increases by angle 54. Because the
gaze input 1s targetlng slider 32-H between FIGS. 3B and 5C
(and the slider 1s 1n the adjustable mode), the change 1n yaw
between FIGS. 5B and 5C changes the scalar quantity
represented by slider 32-H.

In FIG. 5D, the point of gaze no longer targets the slider
so the slider returns to the fixed mode and the scalar quantity
of the device setting controlled by the slider 1s fixed at the
updated value of 65 (even when head pose changes are
detected). Between FIGS. 5C and 3D, the yaw of the user’s
head decreases back to an angle of 0 degrees. However,
because the gaze input 1s not targeting slider 32-H between
FIGS. 5C and 5D (and the slider 1s therefore in the fixed
mode), the change 1n yaw between FIGS. 5C and 3D does
not change the scalar quantity represented by slider 32-H.

In the example of FIGS. SA-5D, gaze input (e.g., from
gaze-tracker 18) 1s used to switch shider 32-H from a fixed
mode to an adjustable mode. This example 1s merely 1llus-
trative. If desired, other types of input may be used to switch
a slider between a fixed mode and an adjustable mode. For
example, input from a remote control that 1s operable with
head-mounted device 10 may be used to switch the shider
between a fixed mode and an adjustable mode. One or more
additional components on the head-mounted device (e.g., a
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button, touch sensor, etc.) may be used to gather user input
that switches the shider between a fixed mode and an
adjustable mode.

In the example of FIGS. 5A-5D, slider 32-H 1s continu-
ously displayed on display 16. Alternatively, an 1con (some-
times referred to as a user interface element) may be
continuously displayed on display 16. The slider may be
displayed in response to the point of gaze targeting the icon.
The scalar quantity of the device setting controlled by the
slider 1s fixed when the slider 1s not displayed. The scalar
quantity of the device setting controlled by the slider is
adjustable when the shider 1s displayed after the icon 1is

targeted by the point of gaze.
FIGS. 6 A-6D are views of display 16 with an 1con 44.

Each one of FIGS. 6A-6D also shows the user’s head pose
in area 52. In this example, icon 44 1s a volume 1con and the
slider associated with 1con 44 1s used to control a volume for
head-mounted device 10. This example 1s merely illustra-
tive, and any other desired icon (and corresponding device
setting) may be used. As one alternative, 1con 44 may be a
brightness icon (e.g., a sun) and the slider associated with
icon 44 may be used to control display brightness.

In FIG. 6A, point of gaze 42 does not target icon 44.
Accordingly, no slider 1s displayed and the scalar quantity of
the device setting controlled by the slider 1s fixed.

In FIG. 6B, point of gaze 42 targets (e.g., overlaps) icon
44. This causes slider 32-R to be displayed. Slider 32-R may
be displayed adjacent to 1con 44 (e.g., below 1con 44 1n FIG.
6B). As previously discussed, slider 32-R has an indicator 34
and numeral areca 38. When slider 32-R 1s displayed (as 1n
FIG. 6B), the slider may be in an adjustable mode where the
scalar quantity of the device setting controlled by the shider
1s adjusted based on head pose changes. Alternatively, slider
32-R may be placed in the fixed mode when nitially
displayed. The slider 32-R then enters the adjustable mode
when gaze iput form the user targets the slider 32-R 1nstead
of the icon 44. This essentially serves as a second confir-
mation step to make sure that the user wants to change the
setting. The scalar quantity of the device setting may be
adjusted 1n any of the manners described previously (e.g.,
using vaw, roll, and/or pitch to adjust the scalar quantity at
a constant rate at different head poses, at different rates at
different head poses, or based on a correlation between a
starting head pose and an ending head pose).

If desired, the slider may only be displayed when the gaze
input targets the icon for at least a given dwell time (e.g.,
more than 50 milliseconds, more than 100 milliseconds,
more than 200 milliseconds, more than 500 milliseconds,
more than 1 second, etc.).

The user’s head pose when the slider 1s displayed 1n FIG.
6B (e.g., in response to gaze input targeting the 1icon) may be
used as an 1nitial head pose for subsequent updates to the
scalar quantity that are based on an 1nitial head pose.

In FIG. 6C, head pose changes cause the scalar quantity
of the device setting to increase from 35 to 65 while the
slider 1s 1n the adjustable mode. The slider may remain
displayed (and 1n the adjustable mode) while point of gaze
42 targets either slider 32-R or i1con 44. Alternatively, the
slider may remain displayed (and in the adjustable mode)
only while point of gaze 42 targets slider 32-R (and not icon
44). Alternatively, the slider may remain displayed (and 1n
the adjustable mode) only while point of gaze 42 targets 1con
44 (and not shider 32-R). In the example of FIG. 6C, the
slider remains displayed (and 1n the adjustable mode) while
point of gaze 42 targets either shider 32-R or icon 44.
Therefore, the slider remains displayed (and in the adjust-
able mode) 1n FIG. 6C when the point of gaze targets slider
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32-R. However, the slider 1s no longer displayed (and 1is
therefore 1n a fixed mode) 1 FIG. 6D when point of gaze 42
drifts away from both the slhider and icon 44.

If desired, the slider may only enter the fixed mode (and
no longer be displayed) when the gaze input leaves a given
area (e.g., the slider or the icon, the shider, or the icon) for
at least a given dwell time (e.g., more than 50 milliseconds,
more than 100 milliseconds, more than 200 milliseconds,
more than 500 milliseconds, more than 1 second, etc.).

In another possible user experience, the slider may be
displayed in response to the point of gaze targeting icon 44.
The slider may then be adjustable while the point of gaze
targets the slider or any other portion of the display. The
slider 1s no longer displayed and enters the fixed mode only
when the point of gaze again targets icon 44. In other words,
the user looks at 1con 44 to fix or lock the scalar quantity of
the device setting once they are done with updating the

scalar quantity of the device setting.

As shown 1n area 52 of FIGS. 6A and 6B, the user’s head
1s facing directly forward (e.g., with a yaw of 0 degrees) 1n
FIGS. 6 A and 6B. However, between FIGS. 6B and 6C, the
yaw ol the user’s head increases by angle 54. Because the
slider 1s 1n an adjustable mode between FIGS. 6B and 6C,
the change 1n yaw between FIGS. 6B and 6C changes the
scalar quantity represented by slider 32-R. Between FIGS.
6C and 6D, the vaw of the user’s head decreases back to an
angle of 0 degrees. However, because the gaze input 1s not
targeting slider 32-H between FIGS. 6C and 6D, the slider
1s not 1n the adjustable mode and the change 1n yaw between
FIGS. 6C and 6D does not change the scalar quantity
represented by slider 32-R.

In the example of FIGS. 6 A-6D, gaze input (e.g., from
gaze-tracker 18) 1s used to target icon 44 and cause slider
32-R to be displayed in an adjustable mode. This example 1s
merely 1llustrative. Other types of mput may be used to
target the icon and cause the slider to be displayed (e.g.,
input from a remote control that 1s operable with head-
mounted device 10, mput from one or more additional
components on the head-mounted device such as a button or
touch sensor, etc.).

FIG. 7 1s a flowchart showing an illustrative method
performed by a head-mounted device (e.g., control circuitry
14 in device 10). The blocks of FIG. 7 may be stored as
istructions 1 memory of electronic device 10, with the
instructions configured to be executed by one or more
processors 1n the electronic device.

At optional block 102, control circuitry 14 may display a
user 1nterface element on the display. The user interface
clement may be, for example, an 1con such as icon 44 1n
FIGS. 6 A-6D. At optional block 104, control circuitry 14
may obtain gaze input (e.g., from gaze-tracker 18). Gaze
input may optionally be used to trigger the display of a slider
that 1s a visual representation of a scalar quantity of a device
setting (e.g., adjacent to the user interface element from
block 102). Gaze input may optionally be used to trigger a
slider (that 1s already on the display) being switched
between a fixed mode and an adjustable mode. The example
of obtaining gaze input at block 104 1s merely illustrative. If
desired, other user input may be obtained at block 104 (e.g.,
from a remote control operable with head-mounted device
10, from a button on head-mounted device 10, from a touch
sensor on head-mounted device 10, etc.) that 1s used to
trigger the display of a slider that 1s a visual representation
of a scalar quantity of a device setting and/or trigger a slider
(that 1s already on the display) being switched between a
fixed mode and an adjustable mode.




US 12,026,302 B2

13

At block 106, control circuitry 14 may display a visual
representation of a scalar quantity of a device setting on the
display. The visual representation of the scalar quantity of
the device setting may sometimes be referred to as a user
interface element. The visual representation may be, for
example, a slider such as one of the sliders shown in FIGS.
3A-3C. The shider shows the current scalar quantity of a
device setting such as volume or brightness. In some cases,
the slider may continuously be displayed on display 16. In
some cases, displaying the visual representation in block
106 may be triggered by gaze input (or other user input)
targeting the user interface element displayed at block 102.
The device setting for the slider may be associated with the
user interface element displayed at block 102 1n this
example (e.g., the slider controls volume when a volume
icon 1s displayed at block 102 or the slider controls display
brightness when a brightness icon 1s displayed at block 102).

At block 108, control circuitry 14 may obtain head pose
information (e.g., from position and motion sensors 22). In
some cases, the same sensor(s) may obtain both gaze input
and head pose information. The head pose information may
indicate the yaw, pitch, and roll of the user’s head over time.

At block 110, control circuitry 14 may update the scalar
quantity of the device setting based on the head pose
information. The user may change their head pose to
increase the scalar quantity or decrease the scalar quantity.
As previously described, the scalar quantity may increase at
a constant or variable rate when yaw 1s positive, may
increase at a constant or variable rate when roll 1s positive,
and/or may increase at a constant or variable rate when pitch
1s positive. Alternatively, the scalar quantity may increase at
a constant or variable rate when a change 1n yaw from an
initial yaw 1s positive, may increase at a constant or variable
rate when a change in roll from an 1mtial roll 1s positive,
and/or may 1ncrease at a constant or variable rate when a
change 1n pitch from an imtial pitch i1s positive. Similarly,
the scalar quantity may decrease at a constant or variable
rate when yaw 1s negative, may decrease at a constant or
variable rate when roll 1s negative, and/or may decrease at
a constant or variable rate when pitch 1s negative. Alterna-
tively, the scalar quantity may decrease at a constant or
variable rate when a change in yaw from an initial yaw 1s
negative, may decrease at a constant or variable rate when
a change 1n roll from an 1nitial roll 1s negative, and/or may
decrease at a constant or variable rate when a change 1n pitch
from an initial pitch i1s negative. As yet another option, the
scalar quantity may increase or decrease in a correlated
tashion to the yaw (Irom a reference point ol O degrees), may
increase or decrease in a correlated fashion to the roll (from
a reference point of 0 degrees), and/or may increase or
decrease 1n a correlated fashion to the pitch (from a refer-
ence point of 0 degrees). Alternatively, the scalar quantity
may increase or decrease in a correlated fashion to the
change 1n yaw from an 1nitial yaw, may increase or decrease
in a correlated fashion to the change 1n roll from an mitial
roll, and/or may increase or decrease 1n a correlated fashion
to the change 1n pitch from an initial pitch.

Changes 1n head pose may only be used to update the
scalar quantity of the device setting when the visual repre-
sentation of the scalar quantity of the device setting (and the
scalar quantity itself) 1s 1 an adjustable mode. When the
visual representation of the scalar quantity of the device
setting (and the scalar quantity 1itself) 1s 1n a fixed mode,
changes 1n head pose do not change the scalar quantity of the
device setting.

At block 112, control circuitry 14 may update the visual
representation of the scalar quantity of the device setting
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based on the updated scalar quantity. In other words, the
visual representation displayed at block 106 may be updated
to reflect the current scalar quantity of the device setting. In
the example where the visual representation 1n block 106 1s
a slider, the indicator of the slider may move 1n a direction
that 1s correlated to the direction of a user’s head movement.
For example, when the scalar quantity 1s updated based on
a rightward head movement 1n block 110, the indicator 1n a
horizontal slider may be moved to the right 1n block 112.
When the scalar quantity 1s updated based on a leftward head
movement 1n block 110, the indicator 1n a horizontal slider
may be moved to the left 1n block 112. When the scalar
quantity 1s updated based on an upward head movement 1n
block 110, the indicator 1n a vertical slider may be moved up
in block 112. When the scalar quantity 1s updated based on
a downward head movement 1n block 110, the indicator 1n
a vertical slider may be moved down 1n block 112. When the
scalar quantity 1s updated based on a rightward head move-
ment 1 block 110, the indicator 1n a radial slider may be
moved clockwise 1n block 112. When the scalar quantity 1s
updated based on a leftward head movement in block 110,
the indicator in a radial slider may be moved counterclock-
wise 1 block 112.

Out of an abundance of caution, 1t 1s noted that to the
extent that any implementation of this technology involves
the use of personally identifiable information, implementers
should follow privacy policies and practices that are gener-
ally recognized as meeting or exceeding industry or gov-
ernmental requirements for maintaining the privacy of users.
In particular, personally 1dentifiable information data should
be managed and handled so as to mimimize risks of umn-
tentional or unauthorized access or use, and the nature of
authorized use should be clearly indicated to users.

—

T'he foregoing 1s merely illustrative and various modifi-
cations can be made to the described embodiments. The
foregoing embodiments may be implemented individually
or 1n any combination.
What 1s claimed 1s:
1. An electronic device comprising:
One Or mMore Sensors;
one or more displays;
one or more processors; and
memory storing instructions configured to be executed by
the one or more processors, the instructions for:
displaying, using the one or more displays, a user
interface element comprising a visual representation
of a scalar quantity of a device setting, wherein the
device setting comprises a speaker volume or a
display brightness;
obtaining, via a {irst subset of the one or more sensors,
head pose information;
updating the scalar quantity of the device setting based
on the head pose information; and
updating the visual representation of the scalar quantity
based on the updated scalar quantity.
2. The electronic device defined 1n claim 1, wherein the
instructions further comprise mstructions for:
prior to displaying the user interface element, displaying,
using the one or more displays, an additional user
interface element; and
obtaining, via a second subset of the one or more sensors, a
gaze input, wherein displaying the user interface element
comprises displaying the user interface element 1n accor-
dance with a determination that the gaze input targets the
additional user interface element.
3. The electronic device defined 1n claim 1, wherein the
instructions further comprise mstructions for:
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obtaining, via a second subset of the one or more sensors,
a gaze iput, wherein updating the scalar quantity of the
device setting based on the head pose information
comprises updating the scalar quantity of the device
setting based on the head pose information 1n accor-
dance with a determination that the gaze input targets
the user interface element.

4. The electronic device defined in claim 3, wherein the

instructions further comprise mstructions for:

in accordance with a determination that the gaze input no
longer targets the user interface element, ceasing to
display the user interface element and ceasing to update
the scalar quantity of the device setting.

5. The electronic device defined 1n claim 1, wherein the

user interface element comprises:

a horizontal slider with an indicator that moves left and
right, wherein updating the visual representation of the
scalar quantity comprises moving the indicator of the
horizontal slider in accordance with a determination
that the head pose information indicates a change in
yaw;

a vertical slider with an indicator that moves up and down,
wherein updating the visual representation of the scalar
quantity comprises moving the indicator of the vertical
slider 1n accordance with a determination that the head
pose information indicates a change 1n pitch; or

a radial slider with an indicator that moves radially,
wherein updating the visual representation of the scalar
quantity comprises moving the indicator of the radial
slider 1n accordance with a determination that the head
pose mformation indicates a change in roll.

6. The electronic device defined 1n claim 1, wherein the

user interface element comprises a slider with an indicator.

7. The electronic device defined in claim 6, wherein
updating the visual representation of the scalar quantity
comprises moving the indicator of the slhider mn a given
direction in accordance with a determination that the head
pose information indicates a head movement 1n the given
direction.

8. The electronic device defined 1n claim 1, wherein
obtaining the head pose information comprises obtaining a
first head pose at a first time when a gaze input targets the
user mterface element and obtaining a second head pose at
a second time that 1s subsequent to the first time and wherein
updating the scalar quantity of the device setting based on
the head pose mformation comprises updating the scalar
quantity of the device setting based on a change between the
first head pose and the second head pose.

9. A method of operating an electronic device that com-
prises one or more displays, the method comprising;:

displaying, using the one or more displays, a user inter-
face element comprising a visual representation of a
scalar quantity of a device setting, wherein the device
setting comprises a speaker volume or a display bright-
ness;

obtaining, via a first subset of the one or more sensors,
head pose information;

updating the scalar quantity of the device setting based on
the head pose information; and

updating the visual representation of the scalar quantity
based on the updated scalar quantity.

10. The method defined 1n claim 9, further comprising:

prior to displaying the user interface element, displaying,
using the one or more displays, an additional user
interface element; and

obtaining, via a second subset of the one or more sensors, a
gaze input, wherein displaying the user interface element
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comprises displaying the user interface element in accor-
dance with a determination that the gaze iput targets the
additional user interface element.
11. The method defined 1n claim 9, further comprising:
obtaining, via a second subset of the one or more sensors,
a gaze mput, wherein updating the scalar quantity of the
device setting based on the head pose information
comprises updating the scalar quantity of the device
setting based on the head pose information 1n accor-
dance with a determination that the gaze mput targets
the user interface element.
12. The method defined 1n claim 11, further comprising:
in accordance with a determination that the gaze input no
longer targets the user interface element, ceasing to
display the user interface element and ceasing to update

the scalar quantity of the device setting.

13. The method defined 1n claim 9, wherein the user
interface element comprises:

a horizontal slider with an indicator that moves left and
right, wherein updating the visual representation of the
scalar quantity comprises moving the indicator of the
horizontal slider 1n accordance with a determination
that the head pose information indicates a change in
yaw,

a vertical slider with an indicator that moves up and down,
wherein updating the visual representation of the scalar
quantity comprises moving the indicator of the vertical
slider 1n accordance with a determination that the head
pose mformation indicates a change in pitch; or

a radial slider with an indicator that moves radially,
wherein updating the visual representation of the scalar
quantity comprises moving the indicator of the radial
slider 1n accordance with a determination that the head
pose mformation indicates a change in roll.

14. The method defined 1n claim 9, wherein the user

interface element comprises a slider with an indicator.

15. The method defined 1n claim 14, wherein updating the
visual representation of the scalar quantity comprises mov-
ing the indicator of the slider mmn a given direction 1n
accordance with a determination that the head pose infor-
mation indicates a head movement in the given direction.

16. The method defined 1n claim 9, wherein obtaining the
head pose information comprises obtaining a first head pose
at a first time when a gaze input targets the user interface
clement and obtaining a second head pose at a second time
that 1s subsequent to the first time and wherein updating the
scalar quantity of the device setting based on the head pose
information comprises updating the scalar quantity of the
device setting based on a change between the first head pose
and the second head pose.

17. A non-transitory computer-readable storage medium
storing one or more programs configured to be executed by
one or more processors of an electronic device that com-
prises one or more displays, the one or more programs
including instructions for:

displaying, using the one or more displays, a user inter-
face element comprising a visual representation of a
scalar quantity of a device setting, wherein the device
setting comprises a speaker volume or a display bright-
ness;

obtaining, via a {irst subset of the one or more sensors,
head pose information;

updating the scalar quantity of the device setting based on
the head pose information; and

updating the visual representation of the scalar quantity
based on the updated scalar quantity.
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18. The non-transitory computer-readable storage
medium defined 1n claim 17, wherein the instructions further
comprise instructions for:

prior to displaying the user interface element, displaying,

using the one or more displays, an additional user
interface element; and
obtaining, via a second subset of the one or more sensors, a
gaze input, wherein displaying the user interface element
comprises displaying the user interface element 1n accor-
dance with a determination that the gaze input targets the
additional user interface element.

19. The non-transitory computer-readable storage
medium defined 1n claim 17, wherein the instructions further
comprise istructions for:

obtaining, via a second subset of the one or more sensors,

a gaze 1input, wherein updating the scalar quantity of the
device setting based on the head pose information
comprises updating the scalar quantity of the device
setting based on the head pose information 1n accor-
dance with a determination that the gaze input targets
the user interface element.

20. The non-transitory computer-readable storage
medium defined 1n claim 19, wherein the instructions further
comprise instructions for:

in accordance with a determination that the gaze input no

longer targets the user interface element, ceasing to
display the user interface element and ceasing to update
the scalar quantity of the device setting.

21. The non-transitory computer-readable storage
medium defined 1n claim 17, wherein the user interface
clement comprises:

a horizontal slider with an indicator that moves left and

right, wherein updating the visual representation of the
scalar quantity comprises moving the indicator of the
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horizontal slider 1n accordance with a determination
that the head pose information indicates a change in
yaw,

a vertical slider with an indicator that moves up and down,
wherein updating the visual representation of the scalar
quantity comprises moving the indicator of the vertical
slider 1n accordance with a determination that the head
pose information indicates a change 1n pitch; or

a radial slider with an indicator that moves radially,
wherein updating the visual representation of the scalar
quantity comprises moving the indicator of the radial
slider 1n accordance with a determination that the head
pose mformation indicates a change in roll.

22. The non-transitory computer-readable storage
medium defined 1n claim 17, wherein the user interface
clement comprises a slider with an i1ndicator.

23. The non-transitory computer-readable storage
medium defined 1n claam 22, wherein updating the visual
representation of the scalar quantity comprises moving the
indicator of the slider 1n a given direction 1n accordance with
a determination that the head pose mformation indicates a
head movement 1n the given direction.

24. The non-transitory computer-readable storage
medium defined 1n claim 17, wherein obtaining the head
pose information comprises obtaining a first head pose at a
first time when a gaze mput targets the user interface
clement and obtaining a second head pose at a second time
that 1s subsequent to the first time and wherein updating the
scalar quantity of the device setting based on the head pose
information comprises updating the scalar quantity of the
device setting based on a change between the first head pose
and the second head pose.
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