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1 

HANDHELD ELECTRONIC DEVICES WITH 
REMOTE CONTROL FUNCTIONALITY AND 

GESTURE RECOGNITION 

BACKGROUND 

This invention relates to handheld electronic devices, and 
more particularly, to handheld electronic devices that have 
remote control features and gesture recognition. 

Remote controls are commonly used for controlling tele­
visions, set-top boxes, stereo receivers, and other consumer 
electronic devices. Remote controls have also been used to 
control appliances such as lights, window shades, and fire­
places. 

Because of the wide variety of devices that use remote 
controls, universal remote controls have been developed. A 
universal remote control can be programmed to control more 
than one device. For example, a universal remote control 
may be configured to control both a television and a set-top 
box. 

2 
may be used to generate appropriate remote control signals 
to remotely control a media system. 

During operation of the handheld electronic device to 
control a media system, the media system may transmit 

5 signals to the handheld electronic device. For example, the 
media system may transmit data signals to the handheld 
electronic device that indicate the state of the media system. 
The state of the media system may reflect, for example, the 
current volume level, playback speed, title number, chapter 

10 number, elapsed time, and time remaining in a media 
playback operation of the media system. 

As media system remote control gestures are supplied to 
the handheld electronic device, the handheld electronic 

15 device may display confirmatory information on the display 
of the handheld electronic device. This confirmatory infor­
mation may serve to inform the user that a gesture has been 
properly recognized. The confirmatory information may be 
displayed in a way that allows the user to monitor the 

20 confirmatory information using only peripheral vision or 
momentary glances at the display. Conventional universal remote controls have a number of 

limitations. Conventional universal remote controls typi­
cally have a large number of buttons. It is therefore often 
difficult for a user to operate a conventional universal remote 
control device without focusing on the universal remote 25 

control device. This may lead to frustration as a user is 
forced to switch focus between pressing the correct button 

Further features of the invention, its nature and various 
advantages will be more apparent from the accompanying 
drawings and the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

on the remote control and viewing information on a televi­
sion or other device that is being controlled by the remote 
control. 

A conventional universal remote control device must also 
generally be left in the vicinity of the equipment it is used 
to operate. This is because conventional remote controls are 
typically dedicated to performing remote control functions 
of a particular device. 

It would therefore be desirable to be able to provide a way 
in which to overcome the limitations of conventional remote 
controls. 

SUMMARY 

FIG. 1 is a diagram of an illustrative remote control 
environment in which a handheld electronic device with 

30 remote control functionality may be used in accordance with 
an embodiment of the present invention. 

35 

FIG. 2 is a perspective view of an illustrative remote 
control implemented in a handheld electronic device in 
accordance with an embodiment of the present invention. 

FIG. 3 is a schematic diagram of an illustrative remote 
control implemented in a handheld electronic device in 
accordance with an embodiment of the present invention. 

FIG. 4 is a generalized schematic diagram of an illustra­
tive media system that may be controlled by a handheld 

40 electronic device with remote control functionality in accor­
dance with an embodiment of the present invention. 

FIG. 5 is a schematic diagram of an illustrative media 
system based on a personal computer that may be controlled 
by a handheld electronic device with remote control func-

45 tionality in accordance with an embodiment of the present 

In accordance with an embodiment of the present inven­
tion, a handheld electronic device with remote control 
functionality is provided. The handheld electronic device 
may have the ability to perform gesture recognition opera­
tions. The handheld electronic device may have remote 
control functionality as well as cellular telephone, music 
player, or handheld computer functionality. One or more 
touch sensitive displays may be provided on the device. For 
example, the device may have a touch screen that occupies 50 

most or all of the front face of the device. Wireless com-

invention. 
FIG. 6 is a schematic diagraph of an illustrative media 

system based on consumer electronic equipment such as a 
television, set-top box, and audio-video receiver that may be 
controlled by a handheld electronic device with remote 
control functionality in accordance with an embodiment of 

munications circuitry may be used to support cellular tele­
phone calls, wireless data services (e.g., 3G services), local 
wireless links (e.g., Wi-Fi® or Bluetooth® links), and other 
wireless functions. During remote control operations, the 
wireless communications circuitry may be used to convey 
remote control commands to a media system. Information 
from the media system may also be conveyed wirelessly to 
the handheld electronic device. 

With one suitable arrangement, the touch sensitive display 
screen may recognize gestures that a user makes on the 
touch sensitive display screen. Recognized gestures may be 
translated into media system user inputs by the device. 

The handheld electronic device may remotely control a 
media system using radio-frequency signals or infrared 
signals generated by the wireless communications circuitry. 
The media system user inputs derived from a user's gestures 

the present invention. 
FIG. 7 is an illustrative main menu display screen that 

may be displayed by a media system that is controlled by a 
55 handheld electronic device that includes remote control 

capabilities in accordance with an embodiment of the pres­
ent invention. 

FIG. 8 is an illustrative now playing display screen that 
may be displayed by a media system that is controlled by a 

60 handheld electronic device with remote control capabilities 
in accordance with an embodiment of the present invention. 

FIG. 9 is an illustrative display screen that may be 
displayed by a media application that includes a list of songs 
or other selectable media items and that may be controlled 

65 by a handheld electronic device with remote control capa­
bilities in accordance with an embodiment of the present 
invention. 
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FIG. 10 shows illustrative media system remote control 
gestures that may be supplied by a user of a handheld 
electronic device with gesture recognition capabilities in 
accordance with an embodiment of the present invention. 

FIG. 11 shows illustrative media system remote control 5 

gestures that may be used to control system volume and 
media playback in a media system in accordance with an 
embodiment of the present invention. 

FIG. 12 shows illustrative menu control user inputs to a 
media system resulting from input gestures that may be 10 

performed by a user in accordance with an embodiment of 
the present invention. 

FIG. 13 shows illustrative confirmatory on-screen display 
objects that may be presented to a user by a handheld 
electronic device on which remote control functionality has 15 

been implemented in accordance with an embodiment of the 
present invention. 

FIG. 14 shows illustrative on screen information (display 
objects) that may be presented to a user by a handheld 
electronic device on which a remote control has been 20 

implemented and shows illustrative user inputs to a media 
system resulting from input gestures that may be performed 
by a user in accordance with an embodiment of the present 
invention. 

FIG. 15 shows additional illustrative display objects that 25 

may be presented to a user by a remote control device and 
illustrative user inputs to a media system resulting from 
input gestures that may be performed by a user in accor­
dance with an embodiment of the present invention. 

FIG. 16 shows illustrative on-screen confirmatory display 30 

objects that may be presented to a user by a handheld 
electronic device with remote control functions in accor­
dance with an embodiment of the present invention. 

FIG. 17 shows illustrative media system remote control 
gestures and resulting on-screen confirmatory display items 35 

that may be presented to a user of a handheld electronic 
device in which remote control functionality has been imple­
mented in accordance with an embodiment of the present 
invention. 

FIG. 18 is a flow chart of illustrative steps involved in 40 

using a handheld electronic device with a touch screen 
display to receive and process media system remote control 
gestures for a media system in accordance with an embodi­
ment of the present invention. 

FIG. 19 is a flow chart of illustrative steps involved in 45 

using a handheld electronic device with a touch screen 
display to receive and process media system remote control 
gestures for a media system in accordance with an embodi­
ment of the present invention. 

4 
of software and/or hardware to implement remote control 
features. Handheld electronic devices that have been con­
figured to support media system remote control functions are 
sometimes referred to herein as remote control devices. 

An illustrative environment in which a remote control 
device may operate in accordance with the present invention 
is shown in FIG. 1. Users in environment 10 may have user 
device 12. User device 12 may be used to control media 
system 14 over communications path 20. User device 12, 
media system 14, and services 18 may be connected through 
a communications network 16. User device 12 may connect 
to communications network 16 through communications 
path 21. In one embodiment of the invention, user device 12 
may be used to control media system 14 through the 
communications network 16. User device 12 may also be 
used to control media system 14 directly. 

User device 12 may have any suitable form factor. For 
example, user device 12 may be provided in the form of a 
handheld device, desktop device, or even integrated as part 
of a larger structure such as a table or wall. With one 
particularly suitable arrangement, which is sometimes 
described herein as an example, user device 12 may be 
provided with a handheld form factor. For example, device 
12 may be a handheld electronic device. Illustrative hand­
held electronic devices that may be provided with remote 
control capabilities include cellular telephones, media play-
ers with wireless communications capabilities, handheld 
computers (also sometimes called personal digital assis­
tants), dedicated remote control devices, global positioning 
system (GPS) devices, handheld gaming devices, and other 
handheld devices. If desired, user device 12 may be a hybrid 
device that combines the functionality of multiple conven­
tional devices. Examples of hybrid handheld devices include 
a cellular telephone that includes media player functionality, 
a gaming device that includes a wireless communications 
capability, a cellular telephone that includes game and email 
functions, and a handheld device that receives email, sup­
ports mobile telephone calls, supports web browsing, and 
includes media player functionality. These are merely illus­
trative examples. 

Media system 14 may be any suitable media system 
including but not limited to a system including one or more 
televisions, cable boxes (e.g., a cable set-top box receiver), 
handheld electronic devices with wireless communications 
capabilities, media players with wireless communications 
capabilities, satellite receivers, set-top boxes, personal com­
puters, amplifiers, audio-video receivers, digital video 
recorders, personal video recorders, video cassette record­
ers, digital video disc (DVD) players and recorders, and 
other electronic devices. If desired, system 14 may include 
non-media devices that are controllable by a remote control 
device such as user device 12. For example, system 14 may 
include remotely controlled equipment such as home auto­
mation controls, remotely controlled light fixtures, door 

FIG. 20 is a flow chart of illustrative steps involved in 50 

using a media system to receive and process gesture-based 
media system remote control command information 
received from a handheld electronic device with a touch 
screen display in accordance with an embodiment of the 
present invention. 55 openers, gate openers, car alarms, automatic window shades, 

and fireplaces. 
DETAILED DESCRIPTION 

The present invention relates generally to handheld elec­
tronic devices that have been configured to function as 
remote control devices and, more particularly, to remote 
control devices that recognize gestures performed by a user 
on a touch screen. The handheld devices may be configured 
by loading remote control software applications onto a 
general purpose handheld device, by incorporating remote 
control support into the operating system or other software 
on a handheld electronic device, or by using a combination 

Communications path 17 ( and the other paths in system 
10) such as path 20 between device 12 and system 14, path 
21 between device 12 and network 16, and the paths 

60 between network 16 and services 18 may be used to handle 
video, audio, and data signals. Communications paths in 
system 10 such as path 17 and the other paths in FIG. 1 may 
be based on any suitable wired or wireless communications 
technology. For example, the communications path in sys-

65 tern 10 may be based on wired communications technology 
such as coaxial cable, copper wiring, fiber optic cable, 
universal serial bus (USB®), IEEE 1394 (Fire Wire®), paths 
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using serial protocols, paths using parallel protocols, and 
Ethernet paths. Connnunications paths in system 10 may, if 
desired, be based on wireless connnunications technology 
such as satellite technology, television broadcast technology, 
radio-frequency (RF) technology, wireless universal serial 
bus technology, Wi-Fi® or Bluetooth® technology 802.11 
wireless link technology. Wireless connnunications paths in 
system 10 may also include cellular telephone bands such as 
those at 850 MHz, 900 MHz, 1800 MHz, and 1900 MHz 
(e.g., the main Global System for Mobile Connnunications 
or GSM cellular telephone bands), one or more proprietary 
radio-frequency links, and other local and remote wireless 
links. Connnunications paths in system 10 may be based on 
wireless signals sent using light (e.g., using infrared com­
munications). Connnunications paths in system 10 may be 
based on wireless signals sent using sound (e.g., using 
acoustic communications). 

6 
12 (e.g., using software and/or hardware in device 12). The 
remote control functionality may, if desired, be provided in 
addition to other functions. For example, the media system 
remote control functionality may be implemented on a 

5 device that normally functions as a music player, cellular 
telephone, or hybrid music player and cellular telephone 
device (as examples). With this type of arrangement, a user 
may use device 12 for a variety of media and communica­
tions functions when the user carries device 12 away from 

10 system 14. When the user brings device 12 into proximity of 
system 14 or when a user desires to control system 14 
remotely ( e.g., through a cellular telephone link or other 
remote network link), the remote control capabilities of 

15 device 12 may be used to control system 14. In a typical 
configuration, a user views video content or listens to audio 
content (herein collectively "views content") while seated in 
a room that contains at least some of the components of Connnunications path 20 may be used for one-way or 

two-way transmissions between user device 12 and media 
system 14. For example, user device 12 may transmit remote 20 

control signals to media system 14 to control the operation 

system 14 (e.g., a display and speakers). 
The ability of user device 12 to recognize gesture-based 

remote control connnands allows device 12 to provide 
remote control functionality without requiring dedicated 
remote control buttons. Dedicated buttons on device 12 may 
be used to help control system 14 if desired, but in general 

of media system 14. If desired, media system 14 may 
transmit data signals to user device 12. System 14 may, for 
example, transmit information to device 12 that informs 
device 12 of the current state of system 14. As an example, 
media system 14 may transmit information about a particu­

25 such buttons are not needed. The remote control interface 

lar equipment or software state such as the current volume 
setting of a television or media player application or the 
current playback speed of a media item being presented 
using a media playback application or a hardware-based 30 

player. 

aspect of device 12 therefore need not interfere with the 
normal operation of device 12 for non-remote-control func­
tions (e.g., accessing email messages, surfing the web, 
placing cellular telephone calls, playing music, etc.). 
Another advantage to using a gesture-based remote control 
interface for device 12 is that gesture-based remote control 
interfaces are relatively uncluttered. Connnunications network 16 may be based on any suit­

able connnunications network or networks such as a radio­
frequency network, the Internet, an Ethernet network, a 
wireless network, a Wi-Fi® network, a Bluetooth® network, 
a cellular telephone network, or a combination of such 
networks. 

Services 18 may include television and media services. 
For example, services 18 may include cable television 
providers, television broadcast services ( e.g., television 
broadcasting towers), satellite television providers, email 
services, media servers ( e.g., servers that supply video, 
music, photos, etc.), media sharing services, media stores, 
progrannning guide services, software update providers, 
game networks, etc. Services 18 may connnunicate with 
media system 14 and user device 12 through connnunica­
tions network 16. 

In a typical scenario, media system 14 is used by a user 
to view media. For example, media system 14 may be used 
to play compact disks, video disks, tapes, and hard-drive­
based media files. The songs, videos, and other content may 
be presented to the user using speakers and display screens. 
In a typical scenario, visual content such as a television 
program that is received from a cable provider may be 
displayed on a television. Audio content such as a song may 
be streamed from an on-line source or may be played back 
from a local hard-drive. These are merely illustrative 
examples. Users may interact with a variety of different 
media types in any suitable formats using software-based 
and/or hardware-based media playback equipment. 

An illustrative user device 12 in accordance with an 

35 
embodiment of the present invention is shown in FIG. 2. 
User device 12 may be any suitable portable or handheld 
electronic device. 

User device 12 may include one or more antennas for 
handling wireless connnunications. If desired, an antenna in 

40 device 12 may be shared between multiple radio-frequency 
transceivers (radios). There may also be one or more dedi­
cated antennas in device 12 ( e.g., antennas that are each 
associated with a respective radio). 

User device 12 may handle connnunications over one or 
45 more connnunications bands. For example, in a user device 

12 with two antennas, a first of the two antennas may be used 
to handle cellular telephone and data connnunications in one 
or more frequency bands, whereas a second of the two 
antennas may be used to handle data connnunications in a 

50 separate connnunications band. With one suitable arrange­
ment, which is sometimes described herein as an example, 
the second antenna may be shared between two or more 
transceivers. With this type of arrangement, the second 
antenna may be configured to handle data connnunications 

55 in a connnunications band centered at 2.4 GHz. A first 
transceiver may be used to connnunicate using the Wi-Fi® 
(IEEE 802.11) band at 2.4 GHz and a second transceiver 
may be used to connnunicate using the Bluetooth® band at 
2.4 GHz. To minimize device size and antenna resources, the 

60 first transceiver and second transceiver may share a connnon 
antenna. The equipment in media system 14 may be controlled by 

conventional remote controls ( e.g., dedicated infrared 
remote controls that are shipped with the equipment). The 
equipment in media system 14 may also be controlled using 
user device 12. User device 12 may have a touch screen that 65 

allows device 12 to recognize gestures. Media system 
remote control functionality may be implemented on device 

In configurations with multiple antennas, the antennas 
may be designed to reduce interference so as to allow the 
two antennas to operate in relatively close proximity to each 
other. For example, in a configuration in which one antenna 
is used to handle cellular telephone bands (and optional 
additional bands) and in which another antenna is used to 
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support shared Wi-Fi/Bluetooth communications, the anten­
nas may be configured to reduce interference with each 
other. 

8 
Display screen 34 (e.g., a touch screen) is merely one 

example of an input-output device that may be used with 
user device 12. If desired, user device 12 may have other 
input-output devices. For example, user device 12 may have Device 12 may have a housing 30. Housing 30, which is 

sometimes referred to as a case, may be formed of any 
suitable materials including, plastic, glass, ceramics, metal, 
or other suitable materials, or a combination of these mate­
rials. In some situations, housing 30 or portions of housing 
30 may be formed from a dielectric or other low-conduc­
tivity material, so that the operation of conductive antenna 
elements that are located in proximity to housing 30 is not 
disrupted. 

5 user input control devices such as button 37, and input­
output components such as port 38 and one or more input­
output jacks ( e.g., for audio and/or video). Button 37 may 
be, for example, a menu button. Port 38 may contain a 
30-pin data connector (as an example). Openings 42 and 40 

Housing 30 or portions of housing 30 may also be formed 
from conductive materials such as metal. An illustrative 
conductive housing material that may be used is anodized 
aluminum. Aluminum is relatively light in weight and, when 
anodized, has an attractive insulating and scratch-resistant 
surface. If desired, other metals can be used for the housing 
of user device 12, such as stainless steel, magnesium, 
titanium, alloys of these metals and other metals, etc. In 
scenarios in which housing 30 is formed from metal ele­
ments, one or more of the metal elements may be used as 
part of the antennas in user device 12. For example, metal 
portions of housing 30 may be shorted to an internal ground 
plane in user device 12 to create a larger ground plane 
element for that user device 12. 

10 may, if desired, form microphone and speaker ports. Suitable 
user input interface devices for user device 12 may also 
include buttons such as alphanumeric keys, power on-off, 
power-on, power-off, and other specialized buttons, a touch 
pad, pointing stick, or other cursor control device, a micro-

15 phone for supplying voice commands, or any other suitable 
interface for controlling user device 12. In the example of 
FIG. 2, display screen 34 is shown as being mounted on the 
front face of user device 12, but display screen 34 may, if 
desired, be mounted on the rear face of user device 12, on 

20 a side of user device 12, on a flip-up portion of user device 
12 that is attached to a main body portion of user device 12 
by a hinge (for example), or using any other suitable 
mounting arrangement. 

Although shown schematically as being formed on the top 

Housing 30 may have a bezel 32. The bezel 32 may be 
formed from a conductive material such as stainless steel. 
Bezel 32 may serve to hold a display or other device with a 
planar surface in place on user device 12. As shown in FIG. 

25 face of user device 12 in the example of FIG. 2, buttons such 
as button 37 and other user input interface devices may 
generally be formed on any suitable portion of user device 
12. For example, a button such as button 37 or other user 
interface control may be formed on the side of user device 

30 12. Buttons and other user interface controls can also be 

2, for example, bezel 32 may be used to hold display 34 in 
place by attaching display 34 to housing 30. User device 12 
may have front and rear planar surfaces. In the example of 
FIG. 2, display 34 is shown as being formed as part of the 35 

planar front surface of user device 12. 
Display 34 may be a liquid crystal diode (LCD) display, 

an organic light emitting diode (OLED) display, or any other 
suitable display. The outermost surface of display 34 may be 
formed from one or more plastic or glass layers. If desired, 40 

touch screen functionality may be integrated into display 34 
or may be provided using a separate touch pad device. An 
advantage of integrating a touch screen into display 34 to 
make display 34 touch sensitive is that this type of arrange­
ment can save space and reduce visual clutter. Arrangements 45 

in which display 34 has touch screen functionality may also 
be particularly advantageous when it is desired to control 
media system 14 using gesture-based commands. 

Display 34 may have a touch screen layer and a display 
layer. The display layer may have numerous pixels ( e.g., 50 

thousands, tens of thousands, hundreds of thousands, mil­
lions, or more) that may be used to display a graphical user 
interface (GUI). The touch layer may be a clear panel with 
a touch sensitive surface positioned in front of a display 
screen so that the touch sensitive surface covers the view- 55 

able area of the display screen. The touch panel may sense 
touch events (e.g., user input) at the x and y coordinates on 
the touch screen layer where a user input is made ( e.g., at the 
coordinates where the user touches display 34). The touch 
screen layer may be used in implementing multi-touch 60 

capabilities for user device 12 in which multiple touch 
events can be simultaneously received by display 34. Multi­
touch capabilities may allow for more complex user inputs 
on touch screen display 34. The touch screen layer may be 
based on touch screen technologies such as resistive, capaci- 65 

tive, infrared, surface acoustic wave, electromagnetic, near 
field imaging, etc. 

located on the top face, rear face, or other portion of user 
device 12. If desired, user device 12 can be controlled 
remotely (e.g., using an infrared remote control, a radio­
frequency remote control such as a Bluetooth remote con­
trol, etc.) 

User device 12 may have ports such as port 38. Port 38, 
which may sometimes be referred to as a dock connector, 
30-pin data port connector, input-output port, or bus con­
nector, may be used as an input-output port (e.g., when 
connecting user device 12 to a mating dock connected to a 
computer or other electronic device). User device 12 may 
also have audio and video jacks that allow user device 12 to 
interface with external components. Typical ports include 
power jacks to recharge a battery within user device 12 or to 
operate user device 12 from a direct current (DC) power 
supply, data ports to exchange data with external compo­
nents such as a personal computer or peripheral, audio­
visual jacks to drive headphones, a monitor, or other external 
audio-video equipment, a subscriber identity module (SIM) 
card port to authorize cellular telephone service, a memory 
card slot, etc. The functions of some or all of these devices 
and the internal circuitry of user device 12 can be controlled 
using input interface devices such as touch screen display 
34. 

Components such as display 34 and other user input 
interface devices may cover most of the available surface 
area on the front face of user device 12 (as shown in the 
example of FIG. 2) or may occupy only a small portion of 
the front face of user device 12. 

With one suitable arrangement, one or more antennas for 
user device 12 may be located in the lower end 36 of user 
device 12, in the proximity of port 38. An advantage of 
locating antennas in the lower portion of housing 30 and user 
device 12 is that this places the antennas away from the 
user's head when the user device 12 is held to the head (e.g., 
when talking into a microphone and listening to a speaker in 
the user device as with a cellular telephone). This may 
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reduce the amount of radio-frequency radiation that is 
emitted in the vicinity of the user and may minimize 
proximity effects. 

10 
less speakers, a game controller, or other equipment that 
receives and plays audio and video content). 

Computing equipment 58 may be any suitable computer. 
With one suitable arrangement, computing equipment 58 is 
a computer that has an associated wireless access point 
(router) or an internal or external wireless card that estab-
lishes a wireless connection with user device 12. The 
computer may be a server (e.g., an internet server), a local 
area network computer with or without internet access, a 

A schematic diagram of an embodiment of an illustrative 
user device 12 is shown in FIG. 3. User device 12 may be 5 

a mobile telephone, a mobile telephone with media player 
capabilities, a handheld computer, a remote control, a game 
player, a global positioning system (GPS) device, a combi­
nation of such devices, or any other suitable portable elec­
tronic device. 10 user's own personal computer, a peer device (e.g., another 

user device 12), or any other suitable computing equipment. 
Computing equipment 58 may be associated with one or 
more services such as services 18 of FIG. 1. A link such as 

As shown in FIG. 3, user device 12 may include storage 
44. Storage 44 may include one or more different types of 
storage such as hard disk drive storage, nonvolatile memory 
( e.g., flash memory or other electrically-programmable­
read-only memory), volatile memory (e.g., battery-based 15 

static or dynamic random-access-memory), etc. 
Processing circuitry 46 may be used to control the opera­

tion of user device 12. Processing circuitry 46 may be based 
on a processor such as a microprocessor and other suitable 
integrated circuits. With one suitable arrangement, process- 20 

ing circuitry 46 and storage 44 are used to run software on 
user device 12, such as remote control applications, internet 
browsing applications, voice-over-internet-protocol (VOIP) 
telephone call applications, email applications, media play­
back applications, operating system functions (e.g., operat- 25 

ing system functions supporting remote control capabilities), 

link 60 may be used to connect device 12 to a media system 
such as media system 14 (FIG. 1). 

Wireless communications devices 54 may be used to 
support local and remote wireless links. 

Examples of local wireless links include infrared com­
munications, Wi-Fi®, Bluetooth®, and wireless universal 
serial bus (USB) links. Because wireless Wi-Fi links are 
typically used to establish data links with local area net-
works, links such as Wi-Fi® links are sometimes referred to 
as WLAN links. The local wireless links may operate in any 
suitable frequency band. For example, WLAN links may 
operate at 2.4 GHz or 5.6 GHz (as examples), whereas 
Bluetooth links may operate at 2.4 GHz. The frequencies 
that are used to support these local links in user device 12 
may depend on the country in which user device 12 is being 
deployed (e.g., to comply with local regulations), the avail­
able hardware of the WLAN or other equipment with which 
user device 12 is connecting, and other factors. An advan-
tage of incorporating WLAN capabilities into wireless com­
munications devices 54 is that WLAN capabilities (e.g., 
Wi-Fi capabilities) are widely deployed. The wide accep-

etc. Processing circuitry 46 and storage 44 may be used in 
implementing communications protocols for device 12. 
Communications protocols that may be implemented using 
processing circuitry 46 and storage 44 include internet 30 

protocols, wireless local area network protocols ( e.g., IEEE 
802.11 protocols, protocols for other short-range wireless 
communications links such as the Bluetooth® protocol, 
infrared communications, etc.), and cellular telephone pro­
tocols. 

Input-output devices 48 may be used to allow data to be 
supplied to user device 12 and to allow data to be provided 
from user device 12 to external devices. Display screen 34, 
button 37, microphone port 42, speaker port 40, and dock 
connector port 38 are examples of input-output devices 48. 40 

35 tance of such capabilities may make it possible to control a 
relatively wide range of media equipment in media system 
14. 

Input-output devices 48 can include user input devices 50 
such as buttons, touch screens, joysticks, click wheels, 
scrolling wheels, touch pads, key pads, keyboards, micro­
phones, cameras, etc. A user can control the operation of 
user device 12 by supplying commands through user input 45 

devices 50. Display and audio devices 52 may include 
liquid-crystal display (LCD) screens or other screens, light­
emitting diodes (LEDs), and other components that present 
visual information and status data. Display and audio 
devices 52 may also include audio equipment such as 50 

speakers and other devices for creating sound. Display and 
audio devices 52 may contain audio-video interface equip­
ment such as jacks and other connectors for external head­
phones and monitors. 

Wireless communications devices 54 may include com- 55 

munications circuitry such as radio-frequency (RF) trans­
ceiver circuitry formed from one or more integrated circuits, 
power amplifier circuitry, passive RF components, one or 
more antennas, and other circuitry for handling RF wireless 
signals. Wireless signals can also be sent using light (e.g., 60 

using infrared communications circuitry in circuitry 54). 

If desired, wireless communications devices 54 may 
include circuitry for communicating over remote communi­
cations links. Typical remote link communications fre­
quency bands include the cellular telephone bands at 850 
MHz, 900 MHz, 1800 MHz, and 1900 MHz, the global 
positioning system (GPS) band at 1575 MHz, and data 
service bands such as the 3G data communications band at 
2170 MHz band (commonly referred to as UMTS or Uni­
versal Mobile Telecommunications System). In these illus­
trative remote communications links, data is transmitted 
over links 60 that are one or more miles long, whereas in 
short-range links 60, a wireless signal is typically used to 
convey data over tens or hundreds of feet. 

These are merely illustrative communications bands over 
which wireless devices 54 may operate. Additional local and 
remote communications bands are expected to be deployed 
in the future as new wireless services are made available. 
Wireless devices 54 may be configured to operate over any 
suitable band or bands to cover any existing or new services 
of interest. If desired, multiple antennas and/or a broadband 
antenna may be provided in wireless devices 54 to allow 
coverage of more bands. 

A schematic diagram of an embodiment of an illustrative 
media system is shown in FIG. 4. Media system 14 may 
include any suitable media equipment such as televisions, 
cable boxes (e.g., a cable receiver), handheld electronic 
devices with wireless communications capabilities, media 

User device 12 can communicate with external devices 
such as accessories 56 and computing equipment 58, as 
shown by paths 60. Paths 60 may include wired and wireless 
paths ( e.g., bidirectional wireless paths). Accessories 56 may 
include headphones (e.g., a wireless cellular headset or 
audio headphones) and audio-video equipment (e.g., wire-

65 players with wireless communications capabilities, satellite 
receivers, set-top boxes, personal computers, amplifiers, 
audio-video receivers, digital video recorders, personal 
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video recorders, video cassette recorders, digital video disc 
(DVD) players and recorders, other electronic devices. Sys­
tem 14 may also include home automation controls, remote 
controlled light fixtures, door openers, gate openers, car 
alarms, automatic window shades, and fireplaces. 

As shown in FIG. 4, media system 14 may include storage 
64. Storage 64 may include one or more different types of 
storage such as hard disk drive storage, nonvolatile memory 
( e.g., flash memory or other electrically-programmable­
read-only memory), volatile memory (e.g., battery-based 
static or dynamic random-access-memory), etc. 

Processing circuitry 62 may be used to control the opera­
tion of media system 14. Processing circuitry 62 may be 
based on one or more processors such as microprocessors, 
microcontrollers, digital signal processors, application spe­
cific integrated circuits, and other suitable integrated cir­
cuits. With one suitable arrangement, processing circuitry 62 
and storage 64 are used to run software on media system 14, 
such as a remote control applications, media playback 
applications, television tuner applications, radio tuner appli­
cations (e.g., for FM and AM tuners), file server applica­
tions, operating system functions, and presentation pro­
grams (e.g., a slide show). 

Input-output circuitry 66 may be used to allow user input 
and data to be supplied to media system 14 and to allow user 
input and data to be provided from media system 14 to 
external devices. Input-output circuitry 66 can include user 
input-output devices and audio-video input-output devices 
such as mice, keyboards, touch screens, microphones, 
speakers, displays, televisions, speakers, and wireless com­
munications circuitry. 

Suitable communications protocols that may be imple­
mented as part of input-output circuitry 66 include internet 
protocols, wireless local area network protocols ( e.g., IEEE 
802.11 protocols), protocols for other short-range wireless 
communications links such as the Bluetooth® protocol, 
protocols for handling 3G data services such as UMTS, 
cellular telephone communications protocols, etc. 

A schematic diagram of an embodiment of an illustrative 
media system that includes a computer is shown in FIG. 5. 
In the embodiment shown in FIG. 5, media system 14 may 
be based on a personal computer such as personal computer 

12 
Bluetooth® protocol, protocols for handling 3G data ser­
vices such as UMTS, cellular telephone communications 
protocols, etc. Wireless communications circuitry 72 may be 
provided using a transceiver that is mounted on the same 

5 circuit board as other components in computer 70, may be 
provided using a plug-in card (e.g., a PCI card), or may be 
provided using external equipments (e.g., a wireless univer­
sal serial bus adapter). Wireless communications circuitry 
72 may, if desired, include infrared communications capa-

lO bilities (e.g., to receive IR commands from device 12). 
FIG. 6 is a schematic diagram of an illustrative media 

system that is based on consumer electronics devices in 
accordance with an embodiment of the present invention. In 

15 the embodiment of FIG. 6, media system 14 may include one 
or more media system components (sometimes called sys­
tems) such as media system 76, media system 78, and media 
system 80. 

As shown in FIG. 6, media system 76 may be a television 
20 or other media display, media system 78 may be an audio­

video receiver connected to speakers 86, and media system 
80 may be a set-top box (e.g., a cable set-top box, a 
computer-based set-top box, network-connected media play­
back equipment of the type that can play wirelessly streamed 

25 media files through an audio-video receiver such as receiver 
78, etc.). 

Media system 76 may be a television or other media 
display. For example, media system 76 may be display such 
as a high-definition television, plasma screen, liquid crystal 

30 display (LCD), organic light emitting diode (OLED) display, 
etc. Television 76 may include a television tuner. A user may 
watch a desired television program by using the tuner to tune 
to an appropriate television channel. Television 76 may have 
integrated speakers. Using remote control commands, a user 

35 of television 76 may perform functions such as changing the 
current television channel for the tuner or adjusting the 
volume produced by the speakers in television 76. 

Media system 78 may be an audio-video receiver. For 
example, media system 78 may be a receiver that has the 

40 ability to switch between various video and audio inputs. 

70. Personal computer 70 may be any suitable personal 
computer 70 such as a personal desktop computer, a laptop 
computer, a computer that is used to implement media 45 

control functions ( e.g., as part of a set-top box), a server, etc. 

Media system 78 may be used to amplify audio signals for 
playback over speakers 86. Audio that is to be amplified by 
system 78 may be provided in digital or analog form from 
television 76 and media system 80. 

Media system 80 may be a set-top box. For example, 
media system 80 may be a cable receiver, computer-based 
set-top box, network-connected media playback equipment, 
personal video recorder, digital video recorder, etc. 

As shown in FIG. 5, personal computer 70 may include 
display and audio output devices 68. Display and audio 
output devices 68 may include one or more different types 
of display and audio output devices such as computer 
monitors, televisions, projectors, speakers, headphones, and 
audio amplifiers. 

Personal computer 70 may include user interface 74. User 
interface 74 may include devices such as keyboards, mice, 
touch screens, trackballs, etc. 

Media systems 76, 78, and 80 may be interconnected via 
50 paths 84. Paths 84 may be based on any suitable wired or 

wireless communication technology. In one embodiment, 
audio-video receiver 78 may receive audio signals from 
television 76 and set-top box 80 via paths 84. These audio 
signals may be provided as digital signals or analog signals. 

55 Receiver 78 may amplify the received audio signals and may 
provide corresponding amplified output to speakers 86. 
Set-top box 80 may supply video and audio signals to the 
television 76 and may supply video and audio signals to 
audio-video receiver 78. Set-top box 80 may, for example, 

Personal computer 70 may include wireless communica­
tions circuitry 72. Wireless communications circuitry 72 
may be used to allow user input and data to be supplied to 
personal computer 70 and to allow user input and data to be 
provided from personal computer 70 to external devices. 
Wireless communications circuitry 72 may implement suit­
able communications protocols. Suitable communications 
protocols that may be implemented as part of wireless 
communications circuitry 72 include internet protocols, 
wireless local area network protocols (e.g., IEEE 802.11 65 

protocols-sometimes referred to as Wi-Fi®), protocols for 
other short-range wireless communications links such as the 

60 receive television signals from a television provider on a 
television signal input line. A tuner in set-top box 80 may be 
used to tune to a desired television channel. A video and 
audio signal corresponding to this channel may be supplied 
to television 76 and receiver 78. Set-top box 80 may also 
supply recorded content ( e.g., content that has been recorded 
on a hard-drive), downloaded content (e.g., video and audio 
files that have been downloaded from the Internet, etc.) 
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If desired, television 76 may send video and audio signals 
to a digital video recorder (set-top box 80) while simulta­
neously sending audio to audio-video receiver 78 for play­
back over speakers 86. These examples are merely illustra­
tive as the media system components of FIG. 6 may be 
interconnected in any suitable manner. 

Media system components 76, 78, and 80 may include 
wireless communications circuitry 82. Wireless communi­
cations circuitry 82 may be used to allow user input and 
other information to be exchanged between media systems 
76, 78, and 80, user device 12, and services 18. Wireless 
communications circuitry 82 may be used to implement one 
or more communications protocols. Suitable communica­
tions protocols that may be implemented as part of wireless 
communications circuitry 82 include internet protocols, 
wireless local area network protocols (e.g., IEEE 802.11 
protocols), protocols for other short-range wireless commu­
nications links such as the Bluetooth® protocol, protocols 

14 
User device 12 may be used to perform remote control 

functions during the playback of an audio ( or video) track 
(e.g., when media system 14 is displaying a now playing 
screen of the type shown in FIG. 8) and when audio (or 

5 video) information is being presented to the user (e.g., 
through speakers or a display in system 14). For example, 
user device 12 may send user input commands to media 
system 14 through path 20 to increase or decrease a volume 
setting, to initiate a play operation, pause operation, fast 

10 forward operation, rewind operation, or skip tracks opera­
tion. 

FIG. 9 shows an illustrative display screen associated 
with a media application running on media system 14. 
Media system 14 may use a media application to present the 

15 list of available media items in the screen of FIG. 9 when 
media system 14 is performing a media playback operation 
or when a user is interested in selecting songs, videos, or 
other media items for inclusion in a playlist. For example, 

for handling 3G data services such as UMTS, cellular 20 

telephone communications protocols, etc. 

when media system 14 is playing an audio track, media 
system 14 may display a screen with track information 97, 
progress bar 95, track listing region 98, and information on 

Media system components 76, 78, and 80 may also 
exchange user input and data through paths such as paths 84. 
Paths 84 may be wireless or wired paths. If one or more of 
media systems 76, 78, and 80 is inaccessible to user device 25 

12 by communications path 20 (FIG. 1), then any media 
system 76, 78, or 80 that has access to user device 12 
through communications path 20 may form a bridge, using 
one of paths 84, between user device 12 and any media 
systems that do not have direct access to user device 12 via 30 

communications path 20. 
FIG. 7 shows an illustrative menu display screen that may 

be provided by media system 14. Media system 14 may 
present the menu screen of FIG. 7 when the user has a 
selection of various media types available. In the example of 35 

FIG. 7, the selectable media types include DVD 87, photos 
88, videos 89, and music 90. This is merely illustrative. Any 
suitable menu options may be presented with media system 

the currently highlighted track 99. 
User device 12 may be used to remotely control the 

currently playing audio track listed in track information 
region 97. With this type of arrangement, user device 12 may 
send commands to media system 14 through path 20 to 
increase or decrease volume, play, pause, fast forward, 
rewind, or skip tracks. User device 12 may also perform 
remote control functions on the track listings 98. For 
example, user device 12 may send user input to media 
system 14 through path 20 that directs media system 14 to 
scroll a highlight region through the track listings 98 and to 
select a highlighted track that is to be played by media 
system 14. 

Screens such as the menu screen of FIG. 7, the now 
playing screen of FIG. 8, and the media item selection list 
screen of FIG. 9 are merely examples of the types of 
information that may be displayed by the media system 
during operation. For example, media system 14 may pres-14 to allow a user to choose between different available 

media types, to select between different modes of operation, 
to enter a setup mode, etc. 

User device 12 may be used to browse through the 
selectable media options that are presented by media system 

40 ent different screens or screens with more information ( e.g., 
information on television shows, etc.) than the screens of 
FIGS. 7, 8, and 9. The screens of FIGS. 7, 8, and 9 are 
merely illustrative. 

14. User device 12 may also be used to select a media option. 
For example, user device 12 may wirelessly send commands 
to media system 14 through path 20 that direct media system 
14 to move through selectable media options. When moving 
through selectable media options, each possible selection 
may rotate to bring a new media option to the forefront (i.e., 
a prominent central location of the display). In this type of 
configuration, user device 12 may send user input to media 
system 14 through path 20 to select the media option that is 
currently in the highlighted (i.e., the option that is displayed 
at the bottom in the FIG. 7 example). If desired, user device 
12 may send commands to media system 14 through path 20 
to select any of the displayed selectable media options 
without first scrolling through a set of available options to 
visually highlight a particular option. 

The gesture capabilities of user device 12 may be used 
45 when implementing the remote control operation in user 

device 12. For example, device 12 may contain hardware 
and/or software that recognizes when the user makes an 
upward gesture on the touch screen of device 12. When this 
gesture is made, device 12 may direct media system to take 

50 an appropriate action. For example, user device 12 may 
direct media system 14 to increase a volume level associated 
with one or more hardware and/or software components in 
media system 14. The volume level that is adjusted in this 
way may be a television volume, an audio-video receiver 

55 volume, a set-top box volume, a personal computer volume, 
a volume level associated with a now playing screen of the 
type shown in FIG. 8, a volume level associated with a 
currently playing media item shown on a media item selec-
tion screen of the type shown in FIG. 9, etc. 

FIG. 10 is a diagram of illustrative input gestures that may 
be used to control media system 14 with user device 12. The 
input gestures of FIG. 10 may be supplied to user device 12 
by a user. In response, user device 12 may generate com­
mands for media system 14 that remotely control media 

FIG. 8 shows an illustrative now playing display screen 
that may be presented to a user by media system 14. Media 60 

system 14 may present the now playing screen of FIG. 8 
when media system 14 is performing a media playback 
operation. For example, when media system 14 is playing an 
audio track, media system 14 may display a screen with an 
image 91 (e.g., album art), progress bar 95, progress indi­
cator 96, and track information such as the audio track name 

65 system 14 over path 20 (e.g., a wireless path such as an IR 
or RF path). User device 12 may generate media system user 
input commands from input gestures that are made by a user 92, artist name 93, and album name 94. 

Petitioner Exhibit 1061, Page 29 of 37



US 9,767,681 B2 
15 

on the touch screen of device 12. Device 12 may then 
transmit these commands to media system 14 through path 
20 or through path 21, communications network 17, and 
path 17. 

Input gestures may be supplied to device 12 using any 
suitable input-output device. For example, a touch screen, 
mouse, trackball, or pointing device may allow input ges­
tures to be supplied to device 12. In a typical scenario, a user 
uses touch screen 34 (FIG. 2) to supply device 12 with a 
desired gestural input. In response to the input gesture(s) 
from the user, user device 12 may perform a remote control 
function and may send a suitable corresponding remote 
control signal over wireless path 20 to media system 14 or 
may send a suitable remote control signal to media system 

16 
hold point 103, as shown in FIG. 10. For example, a user 
may start by placing their finger at tap point 101. The user 
may then drag their finger in a swipe motion across touch 
screen display 34, as indicated by arrow 102. Rather than 

5 removing their finger at the end of the gesture, the user may 
momentarily hold their finger at hold point 103 (e.g., for a 
second or longer or for a fraction of a second or longer). In 
one embodiment, the swipe and hold gesture may continue 
to generate user input in user device 12 that control media 

10 system 14 until the user's finger is removed from hold point 
103 of touch screen display 34. In an alternative embodi­
ment in which the swipe and hold gesture is disabled, a 
swipe and hold gesture may generate the same user input as 
a swipe gesture. 

14 over wireless path 21 through communications network 15 

16. In one embodiment, input gestures may be made by a 
user interacting with a touch screen display such as touch 
screen display 34 of user device 12. 

The swipe and hold gesture may generate different user 
inputs on user device 12 and may subsequently perform 
different remote control functions on media system 14 based 
on the direction the swipe motion 102 is performed. As with 
swipes, swipe and hold gestures may be performed in While use of a user's finger to interact with a touch screen 

display 34 is sometimes described herein as an example, any 
suitable technique may be used to supply gesture-based 
media system remote control commands to device 12. For 
example, an input device such as a keyboard, mouse, track­
ball, stylus, or pen may be used to supply gesture inputs for 
user device 12. 

One type of gesture that a user may make with device 12 
is a tap. A user may tap touch screen display 34 at a 
particular location such as tap point 100 in the example of 
FIG. 10. In this type of arrangement, the user may quickly 
tap the touch screen display 34 in any part of the screen (e.g., 
to select an item on the screen, to launch an application, to 
perform an action by tapping on an icon, etc.). Single taps 
and multiple taps ( e.g., two taps in rapid succession) may be 
used as gestures. If desired, a user may touch a part of the 
touch screen display 34 and prolong the touch over time. 
This type of persistent tapping gesture may result in different 
remote control behaviors for device 12. 

Another type of gesture that a user may make is a swipe. 
As shown in FIG. 10, a swipe gesture may be formed from 

20 various directions ( e.g., up, down, left, right, or at an angle). 
A swipe and hold gesture may be followed by a reposi­

tioning of the user's finger on touch screen display 34. This 
type of input activity may be considered a single gesture 
( e.g., a swipe, hold, and reposition gesture) or may be 

25 considered a combination of gestures ( e.g., a swipe and hold 
gesture followed by a slow moving screen press). A swipe, 
hold, and reposition input of this type is depicted in FIG. 10. 
In particular, FIG. 10 shows how a user may make a gesture 
input that is formed from a combination of tap point 101, 

30 swipe motion 102, hold point 103, delay time 104, second 
swipe (or repositioning) motion 105, and hold point 106. A 
user may start by placing their finger at tap point 101. The 
user may then drag their finger in swipe motion 102 across 
touch screen display 34, may hold their finger at point 103, 

35 may wait for a user-determined period of time that is 
represented by dashed line 104 (and which does not repre­
sent actual movement of the user's finger), may drag their 
finger in a swipe motion 105 across the touch screen display 
34, and may hold their finger at hold point 106. 

As with other gestures, the type of action that media 
system 14 performs in response to a swipe, hold, and 
reposition gesture may depend on the attributes of the 
gesture (e.g., direction, speed, initial position, length of 
swipe, ending position, etc.) For example, swipe, hold, and 

a combination of a tap at tap point 101 and an associated 40 

swipe motion such as the swipe motion indicated by arrowed 
line 102. For example, a user may start by placing their 
finger at tap point 101 and then drag their finger in a swipe 
motion 102 across the touch screen display 34. The swipe 
gesture may be made relatively quickly and the finger may 45 reposition gestures may be performed with an initial swipe 

motion 102 in an upward, downward, rightward, or leftward 
direction as well as any direction in between. Furthermore, 
swipe, hold, and reposition gestures may generate different 
user inputs based on the direction of the second swipe 

be removed from touch screen display 34 shortly after swipe 
motion 102 has been completed. 

A swipe gesture may be used as a remote control com­
mand to invoke a variety of functions in media system 14. 
The particular function that is performed when a user makes 
a swipe gesture may depend on context. For example, if a 
user is controlling a television, a swipe gesture may control 
operations of the television. If the user is controlling a 
receiver, the swipe motion may control the receiver. If a user 

50 motion 105 relative to the first swipe motion 102. For 
example, second swipe motion 105 may be performed in the 
same direction, opposite direction, or perpendicular direc­
tions to the first swipe motion 102 as well as any direction 
in between. 

is controlling a set-top box or computer, the type of action 55 

that results from a user's swipe may depend on which 
application is currently being used and which display screen 

FIG. 11 is an illustration of media system user inputs that 
may result from input to user device 12. The media system 
user inputs may be generated by the gesture inputs shown in 
FIG. 10 such as tap, swipe, swipe and hold, and swipe, hold, 
and reposition gestures. In the embodiment of FIG. 11, the 

is being presented to the user by that application. 
The direction in which the user makes the swipe gesture 

(e.g., up, down, right, left, or at an intermediate angle) may 
be taken into consideration. For example, a swipe in an 
upward direction may increase a particular media system 
setting, whereas a swipe in a downward direction may 
decrease a particular media setting. 

A user may perform a swipe and hold gesture on touch 
screen display 34. A swipe and hold gesture may be formed 
from a combination of tap point 101, swipe motion 102, and 

60 user device 12 may be remotely controlling media system 14 
while media system 14 is performing media playback opera­
tions such as video (potentially including its accompanying 
audio track), audio, or slideshow playback operations. User 
device 12 may generate media system user inputs from input 

65 gestures and then transmit the media system user inputs to 
media system 14 through path 20 or through path 21, 
communications network 16, and path 17. 
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A tap gesture performed by a user on user device 12 may 
generate a play/pause command 108. The play/pause com­
mand 108 may correspond to a play/pause remote control 
input sent to media system 14 by user device 12 that causes 
media system 14 to play or pause media playback from a 
media application (e.g., a media player application). Media 
system 14 may be able to perform a pause function when­
ever the media playback application is playing a media item 
and a play function whenever the media playback applica­
tion is paused, stopped, in a fast forward or rewind mode, or 
is in a slow motion mode. In another embodiment, media 
system 14 may be able to perform a pause function instead 
of a play function whenever the media playback application 
is in a fast forward or rewind mode, or is in a slow motion 
mode. 

A reverse command 110 may be generated when a user 
makes a leftward swipe gesture such as a tap followed by a 
leftward swipe. In one embodiment, the leftward swipe 
gesture may generate a reverse command 110 that causes 
media system 14 to enter a rewind mode during media 
playback. In another embodiment, the leftward swipe ges­
ture may generate a reverse command 112 that causes media 
system 14 to skip backward during media playback. For 
example, the skip backward feature may skip back to a point 
such as the beginning of the current or the previous chapter, 
section, or title. 

A forward command 112 may be generated when a user 
performs a rightward swipe gesture such as a tap followed 

18 
system commands may be generated by any suitable ges­
tures such as tap gestures, swipe gestures, swipe and hold 
gestures, and swipe-hold-reposition gestures. In the example 
of FIG. 12, user device 12 may be remotely controlling 

5 media system 14 to navigate a menu of options or other 
items in a list or other on-screen group of items. User device 
12 may generate media system user inputs from input 
gestures. Device 12 may then transmit the media system user 
inputs to media system 14 through path 20 or through path 

10 21, communications network 16, and path 17. 
A tap gesture performed by a user on user device 12 may 

generate a select command such as select command 118. The 
select command may cause media system 14 to select a 
currently highlighted menu item from a group of menu items 

15 that are being displayed for the user on media system 14. 
Displayed items may be highlighted using any suitable 
highlighting technique. For example, one or more items may 
be highlighted ( e.g., by surrounding a text item with a box, 
presenting a highlighted item in a larger or more visible font, 

20 enlarging, animating or otherwise visually accentuating a 
given item, rotating items so that one of the items appears in 
a particularly prominent location on the screen, etc. 

As an example, when browsing a digital video disc 
(DVD) menu, an item may be highlighted by surrounding 

25 that item with a box. A user may use a gesture such as select 
command 118 to select the highlighted item. Items that may 
be selected in this way include chapter locations, playback 
commands such as play, etc. With this type of arrangement, 
gesture-based select command 118 may be used to perform by a rightward swipe. In one embodiment, the rightward 

swipe gesture may generate a forward command 112 that 
causes media system 14 to enter a fast forwarding mode 
during media playback. In another embodiment, the right­
ward swipe gesture may generate a forward command 112 
that causes media system 14 to skip forward during media 
playback. For example, the skip forward feature may skip 35 

forward to a point such as the next chapter, section, or title. 

30 functions such as opening the chapters section of the DVD 
or opening the extras section of the DVD. If the user taps the 
screen to make a select gesture when a play option has been 
highlighted, the select gesture will direct the media system 
to initiate media playback to play the DVD. 

An up menu item command such as command 120 may be 
generated when a user performs an upward swipe gesture 
such as a tap followed by an upward swipe. The upward 
swipe gesture may generate an up menu item command such 
as command 120 that causes media system 14 to navigate to 

If a user is listening to a song, the rightward swipe may 
instruct the media system to advance to the next song in a 
playlist (as an example). 

Volume up command 114 may be generated when a user 
performs an upward swipe gesture (e.g., a tap followed by 
an upward swiping motion). In one embodiment, the upward 
swipe gesture may generate a volume up command such as 
command 114 that causes media system 14 to increase the 
volume by one volume increment. 

Volume down command 116 may be generated when a 
user performs a downward swipe gesture such as a tap 
followed by a downward swipe. In one embodiment, the 
downward swipe gesture may generate a volume down 
command such as command 116 that causes media system 
14 to decrease the volume by one unit. 

Audio volume is merely one example of a media system 
parameter that may be adjusted using swipe gestures. Other 
parameters that may be adjusted in this way include display 
brightness, display contrast, hue settings, advanced audio 
settings such as bass and treble settings ( or more granular 
equalizer settings), etc. 

When media system 14 is presenting a user with a group 
of items, swipe commands may be used to select among the 
items. The group of items may be, for example, a list of 
menu items, a group of icons each representing a respective 
menu item, a text-based list or icon-based representation of 
a group of songs, videos, or other media items, etc. 

FIG. 12 is an illustration of media system user input 
commands that may result from gestures made on the touch 
screen of user device 12 when controlling a media system 
function that involves a set of menu items. In general, media 

40 a previous on-screen item (e.g., a previous menu item) by 
scrolling in the upward direction among displayed menu 
items. 

If desired, swipe and hold gestures may result in func­
tionality that might otherwise be obtained by making mul-

45 tiple swipe gestures. For example, a user may adjust a media 
system parameter such as playback volume using four 
successive up swipes or may make a swipe and hold gesture 
in which the hold time is sufficient to allow the media system 
to adjust the volume upwards by four volume increments. 

50 This same type of functionality may be used to control the 
highlighting and selection of displayed items. 

For example, when media system 14 is displaying a list of 
items such as menu items, a repeating up menu item 
command may be generated when a user performs an 

55 upward swipe and hold gesture. The upward swipe and hold 
gesture may generate an up menu item command such as 
command 120 of FIG. 12 that causes media system 14 to 
navigate to a previous menu item. In this situation, a 
highlight region in the displayed menu items may be moved 

60 appropriately. For example, in a list of menu items, a 
highlight region may be moved upwards to previous menu 
items in the list scrolling the highlight region in the upward 
direction until a user lifts their finger from the touch screen. 

Similarly, downward swipes may be used to navigate to 
65 successive items in a list or other group on a display. For 

example, a down menu item command such as command 
122 may be generated when a user performs a downward 
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swipe gesture. The downward swipe gesture may cause the 
media system to highlight the next item in a list or other 
group of displayed items. In a list format, a highlight in the 
list may be moved to the next displayed item or the list may 
be scrolled upwards by one increment in response to the 5 

downward swipe. 
As with other swipe and hold gestures, a downward swipe 

and hold gesture may direct media system 14 to perform the 
downward swipe and hold action multiple times. For 
example, the downward swipe and hold gesture may gen- 10 

erate a down menu item command such as command 122 of 
FIG. 12. This command may cause media system 14 to 
navigate downwards through multiple items in a list. Navi­
gation may be performed by moving a highlight region in the 
list down by multiple list item increments or by scrolling the 15 

list upwards by multiple increments. Navigation for a down­
wards swipe and hold gesture and other swipe and hold 
gestures can continue until the user lifts their finger from its 
hold point on the touch screen display. Alternatively, navi­
gation operations may be performed for an amount of time 20 

that is proportional to the amount of time for which the user 
held on the hold point following the swipe motion. 

A left swipe gesture may be used to move to the left in an 
on-screen list of items. For example, in a graphical list of 
items, a left swipe may be used to move to an item that is 25 

to the left of the currently highlighted item. When menu 
items are displayed on media system 14, a leftward swipe 
gesture may generate a left menu item command 124 that 
causes media system 14 to navigate to the left by one item 
in a menu of items. If a particular menu item is highlighted, 30 

for example, the leftward swipe may direct the media system 
to move a highlight region to the left by a single increment. 

20 
has been moved to highlight a particular on-screen item, 
information indicating that the command was received suc­
cessfully, etc.). 

The confirmatory information may be presented in any 
suitable format including video, audio, text, and graphics. 
Media system 14 may or may not display confirmatory 
information. For example, if a user is controlling the volume 
of media system 14, media system 14 may or may not 
display information regarding volume adjustments that are 
made using gestures. 

An example of audio confirmatory information that may 
be presented is a tone or sound clip. An example of text­
based confirmatory information is a phrase such as "volume 
increased." Graphics-based confirmatory information may 
be presented in the form of still or moving (animated) 
graphics items. 

FIG. 13 shows illustrative graphics-based confirmatory 
information that may be displayed on touch screen 34 of user 
device 12 when a user makes gestures such as a tap, and 
leftward, rightward, upward, and downward swipes. When a 
user taps on device 12, a tap confirmation such as tap 
confirmation 128 may be displayed. Left, right, up, and 
down swipes may be confirmed by displaying arrows 130, 
132, 134, and 136, respectively. These graphical items serve 
as a visual acknowledgement that an input gesture from a 
user has been received. It is not necessary for the confir-
matory information to be representative of the gesture 
command that has been received. For example, a generic 
icon may be displayed whenever any gesture is received. 
Preferably, however, the confirmatory information that is 
presented to the user is representative of the gesture or is 
unique to that gesture. 

As shown in the example of FIG. 13, a circle or other 
graphical element 128 may be presented to a user following 

If desired, a leftward swipe gesture may direct the media 
system to scroll a list to the right (while a highlight region 
in the list remains at a constant position). 35 a tap gesture. An arrow 130 may be presented to a user 

following a leftward swipe gesture, a leftward swipe and 
hold gesture, or a leftward first swipe (e.g., swipe 102 of 
FIG. 10) or second (repositioning) swipe (e.g., repositioning 

A leftward swipe and hold gesture may be used to perform 
multiple operations of the type associated with a single 
leftward swipe gesture. For example, a leftward swipe and 
hold gesture may direct media system 14 to move a highlight 
region multiple items to the left in a list of on-screen items 40 

(i.e., multiple left menu item commands 124). 

movement 105 of FIG. 10) in a swipe, hold, and reposition 
gesture. An arrow 132 may be presented to a user following 
a rightward swipe gesture, a rightward swipe and hold 
gesture, or a rightward first swipe (e.g., swipe 102) or second 
swipe (e.g., repositioning movement 105) in a swipe, hold, 
and reposition gesture. An arrow 134 may be presented to a 
user following an upward swipe gesture, an upward swipe 
and hold gesture, or an upward first swipe (e.g., swipe 102) 
or second swipe (e.g., repositioning movement 105) in a 
swipe, hold, and reposition gesture. An arrow 136 may be 
presented to a user following a downward swipe gesture, a 

A rightward swipe gesture may be used to move to the 
right in a list of on-screen items. For example, a rightward 
swipe gesture may be used to move a highlight region to the 
right in a group of items or may be used to scroll a list of 45 

items one space to the left while a highlight in the list 
remains stationary. When the group of displayed items is a 
group of menu items, the rightward swipe gesture may be 
used as a right menu item command as shown by right menu 
item command 126 in FIG. 12. 50 downward swipe and hold gesture, or a downward first 

swipe (e.g., swipe 102) or second swipe (e.g., repositioning 
movement 105) in a swipe, hold, and reposition gesture. 

When a user makes a rightward swipe and hold gesture, 
media system 14 may take multiple actions of the type that 
would otherwise be taken when the user makes a single 
rightward swipe. For example, a rightward swipe and hold 
operation may direct the media system to move a highlight 
in an on-screen group of items multiple places to the right or 
may direct the media system to scroll an on-screen group of 
items multiple places to the left while a highlight in the 
group of items remains in a stationary position. 

If desired, device 12 may display confirmatory informa­
tion on display 34 whenever a gesture is made. Confirmatory 
information may be presented to the user as soon as device 
12 recognizes a gesture or may be displayed after device 12 
has transmitted a gesture command to media system 14 and 

Confirmatory information such as tap confirmation icon 
128 and swipe confirmation icons such as arrows 130, 132, 

55 134, and 136 may be displayed on display screen 34 
persistently (i.e., until a subsequent input gesture is made or 
other action is taken) or may be displayed on display screen 
34 momentarily (i.e., so that the confirmatory information 
fades away after a few seconds or other suitable time 

60 interval). After the confirmatory information is removed, 
display screen 34 may be blank or may return to its previous 
state. 

has received corresponding status information ( e.g., infor- 65 

mation indicating that a system parameter has been success­
fully adjusted, information indicating that a highlight region 

While status information 138 or other confirmatory infor­
mation is displayed for the user on touch screen display 34 
of user device 12, corresponding status information or other 
confirmatory information may be displayed for the user on 
a display in media system 14. For example, if a user makes 
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arrow may be used when moving the on-screen highlight up 
multiple positions in response to an upwards swipe an hold 
gesture. These examples of confirmatory information that 
may be displayed are merely illustrative. In particular, the 

an upward swipe gesture to increase the volume of a song 
when a song is being played back using a media playback 
application on the media system, confirmatory information 
such as an upward arrow, plus sign, or volume bar readout, 
may be displayed on user device 12. At the same time, the 
media playback application may display (momentarily or 
persistently) a volume indicator icon. The volume informa­
tion that is displayed on the media system by the playback 
application need not be displayed in the same way as the 
volume information that is displayed on the user device. For 
example, the user device may display confirmatory infor­
mation that indicates to the user ( e.g., in the user's peripheral 
vision) that an upwards swipe has been registered, whereas 

5 use of the confirmatory shapes of FIG. 13 and the confir­
matory status information readout of FIG. 14 are just illus­
trative of some of the ways in which confirmatory informa­
tion may be presented to a user of user device 12 when 
media system remote control gestures are made and when 

the media system may display a more detailed volume status 
indicator that includes information on the actual current 
system volume. As another example, the user device may be 
used to display a volume status bar, whereas the media 
system application may display a volume slider. Yet another 
example involves a media system component that does not 
display ( or that does not completely display) information on 
the system parameter that is being adjusted. In this type of 
scenario, the user device may display more information on 

10 status information from the media system 14 is received by 
the user device. Confirmatory information may be displayed 
on user device 12 using any suitable format either in 
synchronization with the simultaneous display of the same 
information or related information on a display screen in 

15 media system 14 or independently from the display of 
related information in media system 14. 

FIG. 14 shows illustrative confirmatory status information 
138 that may be presented to a user to provide visual 
feedback when a media system remote control gesture from 

20 a user has been used to control a system parameter in media 
system 14. Status information 138 may be displayed to 
provide a user with information on a volume level adjust­
ment, brightness level adjustment, or other suitable param-the adjusted system parameter than the media system. The 

user device may, as an example, display a current volume 
status bar, while no volume level information is displayed by 25 

the media system. 
Any suitable types of confirmatory information icons may 

eter adjustment in media system 14. 
FIG. 14 also shows illustrative input gestures that may be 

made by a user on user device 12 to generate media system 
commands. User device 12 may generate media system 
commands in response to input gestures and may transmit 
the commands to media system 14 through path 20 or 

be used to confirm to the user when gestures have been 
made. For example, when a user moves an item through a 
list, confirmatory arrow icons may be displayed to indicate 30 through path 21, communications network 16, and path 17. 
the direction of navigation through the list. When a user fast 
forwards or reverses through a media item that is being 
presented to the user (e.g., using a media playback applica­
tion), a confirmatory forward or backward icon may be 
displayed to indicate to the user that the fast forward or 35 

reverse gesture has been properly processed. When a user 
increases or decreases a system parameter, plus and minus 
icons may be displayed. 

In general, the type of confirmatory information that is 
displayed on user device 12 may be based on the current 40 

status of the media system. If, for example, the user is 
navigating through a list of media items and selects a desired 
media item to obtain more information on that item, a 
confirmatory icon such as a tap or select confirmation icon 
may be displayed. If a media system remote control gesture 45 

(such as a select gesture) is made that directs the media 
system to play a particular media item, confirmatory infor­
mation may be displayed on the user device in the form of 
a play icon. Graphics or other types of confirmatory infor­
mation may be presented for other media playback actions 50 

if desired. For example, confirmatory information may be 
displayed in the form of a pause icon, a rewind icon, a fast 
forward icon, a stop icon, etc. When a user is changing 
channels on a television, the confirmatory information may 
be presented in the form of plus and minus icons to indicate 55 

that a television channel setting on the media system has 
been incremented or decremented. Icons such as these may 
be personalized for different components in system 14. For 
example, a plus or minus channel icon may be presented in 
one color when a television channel is being adjusted and 60 

may be presented in a different color when a radio tuner 
channel is being adjusted. 

If desired, similar icons may be displayed for similar 
actions. For example, an up arrow may be used when 
moving an on-screen highlight up one position in a list in 65 

response to a media system remote control gesture such as 
an upwards swipe, whereas a bold version of the same up 

In the example of FIG. 14, a swipe and hold gesture is 
illustrated by start point 101, swipe motion 102, and hold 
position 103. The swipe and hold gesture may be performed 
in either an upward or a downward direction. 

Status information 138 may represent the current state of 
a parameter such as volume, brightness, contrast, etc. in 
media system 14. Media system 14 may communicate its 
current state back to user device 12 so that current level 139 
of status information 138 matches the state of media system 
14. For example, if the volume of media system 14 is three 
out on a scale of one to ten, then level 139 may be at the third 
level of a ten level scale. 

When an upward swipe and hold gesture is performed on 
user device 12, user device 12 may generate a media system 
user input that increases the value of a parameter in media 
system 14. For example, the upward swipe and hold gesture 
may increase the level 139 as indicated by the dashed line 
140. With one suitable arrangement, the media system 
parameter and the corresponding level 139 in status infor­
mation 138 may increase incrementally at a fixed rate in 
response to an upward swipe and hold gesture until hold 
operation 103 is terminated by a user lifting their finger from 
touch screen display 34. If desired, the upward movement of 
level 139 (and the corresponding adjustment of the con­
trolled parameter in media system 14) may continue unin­
terrupted until a maximum value is reached or until the user 
repositions hold position 103. 

When an upward swipe gesture with no hold is made on 
user device 12, user device 12 may generate a media system 
user input that increments a media system parameter by one 
increment. For example, when a user performs an upward 
swipe gesture on user device 12, user device 12 may 
generate a media system user input that increases the volume 
in media system 14 by one unit. 

When a downward swipe and hold gesture is performed 
on user device 12, user device 12 may generate a media 
system user input that decreases a media system parameter. 
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For example, the downward swipe and hold gesture may 
decrease level 139 and a corresponding parameter setting in 
media system 14 as indicated by dashed line 141. The 
downward swipe and hold gesture may cause a parameter in 
media system 14 to be decreased incrementally at a fixed 
rate until hold operation 103 is terminated by a user (i.e., 
when the user has lifted their finger from touch screen 
display 34). 

When a downward swipe gesture, with no hold, is per­
formed on user device 12, user device 12 may generate a 
media system user input that increments a media system 
parameter by one increment. For example, when a user 
performs a downward swipe gesture on user device 12, user 
device 12 may direct media system 14 to lower the volume 
in media system 14 by one unit. 

If desired, the adjustment of media system parameters and 
the corresponding adjustment of the level of media system 
parameters that is represented in the status display on device 
12 may be affected by the user's repositioning of the hold 
point in a swipe and hold operation. 

FIG. 15 shows illustrative status information 142 that may 
be presented to a user to provide visual feedback that an 
input gesture from a user is controlling media system 14. In 

24 
level 144 as indicated by the line 147. The decrease may 
continue until the user either removes the input or performs 
a second swipe (e.g., a reposition). In another example, the 
upward swipe and hold may increase the level 144 until the 

5 level 144 matches hold position 103. 
When a downward swipe, hold, and reposition gesture is 

made by the user, device 12 and media system 14 may 
behave similarly. For example, when the direction of the first 
swipe 102 is downward and the second swipe 105 is upward, 

10 user device 12 may increase or decrease the level 144 of the 
parameter that is being adjusted so that the level 144 is 
adjusted towards hold position 106 as indicated by the 
dashed line 149. 

15 FIG. 16 shows confirmatory information in the form of 
graphical icons 150, 152, 154, and 156 that may be pre­
sented to a user to provide a visual acknowledgement that a 
media system remote control gesture from a user has been 
received by user device 12. Icons 152 and 154 may be 

20 presented to a user following tap gestures. For example, 
when a tap gesture corresponds to play command 108 (FIG. 
11), user device 12 may present a user with confirmatory 
play icon 154. When the tap gesture is used to issue a remote 

the example of FIG. 15, a user has made an illustrative 
upward swipe, hold, and reposition gesture and has made an 25 

illustrative downward swipe, hold, and reposition gesture. 

control pause command such as pause command 108 of FIG. 
11, user device 12 may present the user with confirmatory 
pause icon 152. 

A swipe and hold and a swipe, hold, and reposition 
gesture are illustrated by start point 101, first swipe motion 
102, hold position 103, second swipe motion 105, and hold 
position 106. The swipe and hold gesture may be performed 30 

with either an upward or downward swipe motion 102. The 
swipe, hold, and reposition gesture may be performed with 
either an upward or downward first swipe motion 102, and 
the second swipe motion 105 may be either upward or 
downward regardless of the direction of the first swipe 35 

motion 102. 
Status information display 142 may show the current state 

A double arrow rewind icon 150 may be presented to a 
user following a leftward swipe gesture, a leftward swipe 
and hold gesture, or a leftward first swipe 102 or second 
swipe 105 of a swipe, hold, and reposition gesture. For 
example, when a swipe, swipe and hold, or swipe, hold, and 
reposition gesture corresponds to a reverse command such 
as reverse command 108, user device 12 may present a user 
with icon 150. 

A double arrow fast forward icon 156 may be presented 
to a user following a rightward swipe gesture, a rightward 
swipe and hold gesture, or a rightward first swipe 102 or 
second swipe 105 of a swipe, hold, and reposition gesture. 
For example, when a swipe, swipe and hold, or swipe, hold, 

of a setting such as volume, brightness, contrast, etc. in 
media system 14. Media system 14 may communicate its 
current state to user device 12 so that the level 144 of status 
information 142 matches the state of media system 14. For 
example, if the volume of media system 14 is three on a 
scale of one to ten, then level 144 may be at the third level 

40 and reposition gesture corresponds to a forward command 
such as forward command 114, user device 12 may present 
a user with confirmatory icon 156. 

of a ten level scale. 
When an upward swipe and hold gesture is performed on 

user device 12, user device 12 may generate a media system 
user input that increases a value of an appropriate parameter 
setting in media system 14 For example, the upward swipe 
and hold may increase level 144 as indicated by the line 146. 
The increase may continue until the user either removes the 
input or performs a second swipe (e.g., a reposition). In 
another example, the upward swipe and hold gesture may 
increase level 144 until level 144 matches hold position 103. 

Icons 150, 152, 154, and 156 may be displayed to a user 
on display screen 34 of user device 12 until a subsequent 

45 input is performed or may fade away with time. For 
example, icons 150, 152, 154, and 156 may appear on 
display screen 34 after a user performs an input gesture such 
as a tap, swipe, swipe and hold, or swipe, hold, and 
reposition gesture and may then may fade away after a few 

50 seconds leaving display screen 34 either blank or in its 
previous state. 

Illustrative confirmatory status information 160, 164, and 

If desired, when an upward swipe, hold, and reposition 
gesture is performed on user device 12, user device 12 may 55 

generate a media system user input that increases a value of 

168 that a user device may present to a user when the user 
is controlling the playback of a media item such as a video 
is shown in FIG. 17. When a user makes a swipe and hold 
gesture or a swipe, hold, and reposition gesture, confirma-

a state in media system 14 in a relative manner. For example, 
when the direction of the first swipe 102 is upward and the 
second swipe 105 is downward, user device 12 may generate 
a media system user input that causes the level 144 of the 60 

state 142 to increase or decrease such that the level 144 
heads towards hold position 106 as indicated by the dashed 
line 148. 

tory information 160, 164, or 168 may appear on display 
screen 34 of user device 12. In the examples and description 
of FIG. 17 below, a fast forward mode and rightward 
gestures are described. A rewind mode, pause mode, and 
leftward gestures may be also performed in the manner 
described below. A slow motion mode may be considered to 
be a slower version of a rewind or fast forward mode. 

When a downward swipe and hold gesture is performed 
on user device 12, user device 12 may generate a media 
system user input that decreases a media system parameter. 
For example, the downward swipe and hold may decrease 

When a user makes a swipe and hold media system 
65 remote control gesture, user device 12 may generate corre­

sponding remote control command information for media 
system 14, as represented by dashed lines 158 and 162. In 
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response, user device 12 may present the user with confir­
matory information 160 or 164 on display screen 34. 

In the arrangement illustrated in the upper portion of FIG. 
17, a swipe and hold gesture that includes swipe 102 may 
generate remote control command information 158. The 
dashed line for remote control command information 158 
represents remote control command information for media 
system 14 that causes media system 14 to enter a fast 
forward mode. Remote control command information 158 
may cause the fast forward mode to increase incrementally 
in speed at a constant rate. The increase in fast forward mode 
speed may continue until a limit is reached such as the 
fastest mode supported (e.g., +32x). The increase in fast 
forward mode speed may continue until a user terminates the 
hold portion of the swipe and hold gesture. 

In the alternative arrangement illustrated in the middle 
portion of FIG. 17, a swipe and hold gesture that includes 
swipe 102 may generate remote control command informa­
tion 162. The dashed line for remote control command 
information 162 represents remote control command infor­
mation for media system 14 that causes media system 14 to 
enter a fast forward mode, as with the remote control 
command information 158. However, unlike the mode of 
operation described in connection with the upper portion of 
FIG. 17, in the mode of operation associated with the middle 
portion of FIG. 17, the swipe and hold remote control 
gesture may cause the fast forward mode to increase incre­
mentally in speed at a constant rate until the speed of the fast 
forward operation matches the location of the hold position. 
For example, when the user's hold location coincides with 
the location of a speed ( e.g., +2X) on the confirmatory status 
information 164 that is being presented on display screen 34 
of user device 12, the remote control command information 
162 may maintain that speed (e.g., +2x) for the media 
system. The fast forward mode may therefore remain at the 
relative speed selected by the user's chosen hold position 
until the user terminates the hold operation (e.g., removes 
their finger) or until another user input is received by user 
device 12 (e.g., a tap gesture to play or pause or a non­
gesture input). 

As shown in the lower portion of FIG. 17, when a user 
performs a swipe, hold, and reposition media system remote 
control gesture, user device 12 may generate media system 
remote control command information of the type illustrated 
by dashed line 166. The user may also be presented with 
confirmatory status information such as playback speed 
information 168 on display screen 34. 

When a user makes a swipe, hold, and reposition gesture 

26 
the media system may steadily change as indicated by 
dashed line 166 until the fast forward or rewind speed 
matches the location of the current hold position. 

Illustrative steps involved in using a system having a 
5 gesture-enabled user device and a media system are shown 

in FIG. 18. 
At step 170, a user may make a media system remote 

control gesture on touch screen display 34 of user device 12. 
The gesture may include any suitable motions of one or 

10 more fingers (or pens, etc.) on the display. Examples of 
gestures include single and multiple tap gestures, swipe­
based gestures, etc. The media system that is being con­
trolled may have equipment such as a television, set-top box, 
television tuner equipment (e.g., stand-alone equipment or 

15 equipment in a television or set-top box), personal video 
recorder equipment (e.g., stand-alone equipment or equip­
ment incorporated into a personal computer or cable or 
satellite set-top box), a personal computer, a streaming 
media device, etc. System parameters that may be controlled 

20 in this way may include volume levels ( of components and 
media playback applications), display brightness levels, 
display contrast levels, audio equalization settings such as 
bass and treble levels, etc. Playback transport settings may 
also be controlled using gesture commands ( e.g., to play, 

25 stop, pause, reverse, or fast-forward component that is 
playing a disc or other media or that is playing audio or 
video on a hard drive or other storage or that is playing audio 
or video from a streaming source, etc.). 

If desired, a highlight region may be moved among an 
30 on-screen display of multiple items. The items that are 

displayed may be displayed as a list or other suitable group. 
The displayed items may be displayed using text ( e.g., song 
or video names) or as icons (e.g., graphical menu items). 
Gestures may be used to navigate among the displayed items 

35 and to select items and perform appropriate actions (e.g., 
play, add to playlist, skip, delete, select, etc.) 

At step 171, user device 12 may receive the media system 
remote control gesture. A processor in user device 12 may be 
used to process the received gesture to generate correspond-

40 ing media system remote control command information. 
At step 172, the remote control command information 

may be transmitted to media system 14 from user device 12 
using any suitable protocol. With one suitable arrangement, 
wireless communications circuitry in device 12 is used to 

45 transmit radio-frequency signals using a local area network 
protocol such as the IEEE 802.11 protocol (Wi-Fi®). Other 
protocols that may be used include cellular telephone pro­
tocols ( e.g., by way of the Internet), the Bluetooth® proto-

of the type shown in the lower portion of FIG. 17, media 
system remote control command information of the type 50 

illustrated by dashed line 166 may cause media system 14 to 
enter a fast forward mode. Remote control command infor­
mation 166 may cause the fast forward playback operation 

col, or infrared remote control protocols. 
At step 173, equipment in media system 14 may receive 

the remote control command information and take an appro­
priate action. For example, if the remote control command 
includes a swipe command, the media system can increment 
or decrement a system parameter such as a system ( or media on media system 14 to incrementally increase or decrease in 

speed at a given rate until the speed matches the location of 
the current hold position. For example, if the initial hold 
occurs above the +2x speed position on displayed confir­
matory information 168 the fast forward speed of the media 
playback operation in media system 14 may increase until 
the fast forward speed matches the location of the initial 
hold. If the user's finger is repositioned as shown in FIG. 17, 
a subsequent hold position may be established at a slower 
fast forward speed, at zero (e.g., a pause position), or at a 
rewind speed. In response, user device 12 may generate 
remote control command information 166 to decrease the 
fast forward speed, to pause playback, or to reverse the 
playback direction as appropriate. The playback operation of 

55 playback application) volume, brightness, contrast, audio 
equalization setting, playback direction or speed, or televi­
sion charmel setting, or can move a highlight region's 
position within a group of on-screen items (e.g., a list of 
media items or a group of menu items, etc.). The actions that 

60 are taken in the media system in response to the remote 
control command information may be taken by one or more 
media system components. For example, in response to a 
channel up swipe gesture, a television tuner in a television, 
set-top box, personal computer, or other equipment in sys-

65 tern 14 can increment its setting. In response to a volume up 
swipe, a television, audio-video receiver, or personal com­
puter can adjust an associated volume level setting. 
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If desired, media system 14 may display status (state) 
information at step 17 4 that reflects the current status (state) 
of the hardware and/or software of system 14. The status 
information may include, for example, the current level of a 
volume setting, the current level of an audio equalization 5 

setting, the current playback direction and speed of a com­
ponent in system 14 or a playback application in system 14, 
etc. 

If desired, media system 14 can transmit status (state) 
information to user device 12 at step 175 in response to 10 

received media system remote control command informa­
tion. 

At step 176, user device 12 may receive any such trans­
mitted status information. During step 176, the transmitted 
status information and other confirmatory information can 15 

be displayed for the user on device 12. If desired, the 
confirmatory information can be displayed on user device 12 
in response to reception of the gesture at step 171. This 
provides a visual confirmation for the user that the gesture 
has been properly made. Illustrative confirmatory informa- 20 

tion that may be displayed includes arrows (e.g., to confirm 
a swipe gesture of a particular direction), transport com­
mands ( e.g., play, pause, forward, and reverse including 
playback speed information), on-screen navigation informa­
tion ( e.g., item up, item down, previous item, next item, or 25 

select commands), etc. The confirmatory information that is 
displayed on user device 12 may be based on the status 
information that is transmitted from media system 14. For 
example, the current volume setting or playback transport 
speed setting that is displayed on user device 12 may be 30 

based on status data received from media system 14. User 
device 12 may or may not display the same or associated 
status information that is displayed on a display screen in 
system 14. For example, if a media playback application is 
being controlled and a swipe gesture is used to increment a 35 

volume setting, user device 12 can display a confirmatory up 
icon at the same time that media system 14 displays a 
volume setting graphical indicator on a now playing screen. 
As another example, when a user makes a gesture to initiate 
playback of a media item, user device 12 can momentarily 40 

display a play icon while media system 14 may display a 
progress bar (momentarily or persistently). 

28 
nications circuitry in device 12 may be used to transmit 
radio-frequency signals using a local area network protocol 
such as the IEEE 802.11 protocol (Wi-Fi®). Other protocols 
that may be used include cellular telephone protocols (e.g., 
by way of the Internet), the Bluetooth® protocol, or infrared 
remote control protocols. 

Illustrative steps involved in a using a media system to 
receive and process gesture-based media system remote 
control command information are shown in FIG. 20. 

At step 184, equipment in media system 14 receives 
remote control command information and takes an appro­
priate action. For example, the media system can increment 
or decrement a system parameter such as a system ( or media 
playback application) volume, brightness, contrast, audio 
equalization setting, or television channel setting, or can 
move a highlight region's position within a group of on-
screen items ( e.g., a list of media items or a group of menu 
items, etc.). The media system may perform playback trans­
port functions (e.g., play, stop, pause, reverse, or fast­
forward). The media system may navigate among an on­
screen display. 

Media system 14 may display status (state) information at 
step 186. The status information may include, for example, 
the current level of a volume setting, the current level of an 
audio equalization setting, the current playback direction 
and speed of a component in system 14 or a playback 
application in system 14, etc. If desired, the information 
displayed by media system 14 may be confirmatory infor­
mation that provides a visual confirmation for the user that 
the gesture has been properly made. Illustrative confirma­
tory information that may be displayed includes arrows 
( e.g., to confirm a swipe gesture of a particular direction), 
transport commands ( e.g., play, pause, forward, and reverse 
including playback speed information), on-screen naviga­
tion information ( e.g., item up, item down, previous item, 
next item, or select commands), etc. 

If desired, media system 14 can transmit status (state) 
information to user device 12 at step 188 using any suitable 
protocol. For example, wireless communications circuitry in 
system 14 may be used to transmit radio-frequency signals 
using a local area network protocol such as the IEEE 802.11 
protocol (Wi-Fi®). Other protocols that may be used include 
cellular telephone protocols (e.g., by way of the Internet), 
the Bluetooth® protocol, or infrared remote control proto-

Illustrative steps involved in using a gesture-enabled user 
device to remotely control a media system are shown in FIG. 
19. 

At step 178, user device 12 may receive a media system 
remote control gesture on touch screen display 34. The 
gesture may include any suitable motions of one or more 
fingers (or pens, etc.) on the display. Examples of gestures 
include single and multiple tap gestures, swipe-based ges­
tures, etc. 

45 cols. The status information may include the current volume 
setting or playback transport speed setting of system 14. 

The foregoing is merely illustrative of the principles of 
this invention and various modifications can be made by 
those skilled in the art without departing from the scope and 

50 spirit of the invention. 

At step 180, a processor in user device 12 may be used to 
process the received gesture to generate corresponding 
media system remote control command information. The 
media system remote control command information may 55 

correspond to remote control commands that remotely con-
trol media system parameters such as volume levels, display 
brightness levels, display contrast levels, audio equalization 
settings such as bass and treble levels, playback transport 
functions (e.g., play, stop, pause, reverse, or fast-forward), 60 

etc. The media system remote control command information 
may be used to navigate among an on-screen display of 
multiple items on media system 14 (e.g., by moving a 
highlight region among the displayed items). 

At step 182, the remote control command information 65 

may be transmitted from user device 12 to media system 14 
using any suitable protocol. For example, wireless commu-

What is claimed is: 
1. A handheld electronic device comprising: 
a touch screen display that receives media system remote 

control gestures from a user; 
processing circuitry that generates remote control com­

mand information for a media system based on the 
gestures; and 

wireless communications circuitry with which the pro­
cessing circuitry transmits the remote control command 
information to the media system to control the media 
system remotely, wherein the processing circuitry and 
wireless communications circuitry are configured to 
receive status information from the media system in 
response to the remote control command information, 
wherein information is displayed on the handheld elec­
tronic device that reflects the status information from 
the media system, and wherein the processing circuitry 
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and the touch screen display are configured to present 
a visual acknowledgment of each media system remote 
control gesture that is received from the user at least 
partly using the received status information. 

2. The handheld electronic device defined in claim 1 5 

wherein the gestures received from the user comprise a tap 
gesture, wherein the remote control command information is 
based on the tap gesture, and wherein the processing cir­
cuitry and wireless communications circuitry are configured 
to wirelessly transmit the remote control command infor- 10 

mation based on the tap gesture to the media system. 
3. The handheld electronic device defined in claim 1 

wherein the gestures received from the user comprise a 
swipe gesture, wherein the remote control command infor­
mation is based on the swipe gesture, and wherein the 15 

processing circuitry and wireless communications circuitry 
are configured to wirelessly transmit the remote control 
command information based on the swipe gesture to the 
media system. 

4. The handheld electronic device defined in claim 1 20 

wh_erein the gestures received from the user comprise a 
swipe and hold gesture, wherein the remote control com­
mand info~ation is based on the swipe and hold gesture, 
and wherem the processing circuitry and wireless commu­
nications circuitry are configured to wirelessly transmit the 25 

remote control command information based on the swipe 
and hold gesture to the media system. 

5. The handheld electronic device defined in claim 1 
wherein the gestures received from the user comprise a 
swipe, hold, and reposition gesture, wherein the remote 30 

control command information is based on the swipe hold 
and reposition gesture, and wherein the processing ci;cuit; 
and wireless communications circuitry are configured to 
wirelessly transmit the remote control command informa­
tion based on the swipe, hold, and reposition gesture to the 35 

media system. 

30 
9. A method of remotely controlling a media system with 

a han~eld electronic device that has a touch screen display 
?nd Wifeless communications circuitry, the method compris­
mg: 

at the handheld electronic device, receiving media system 
remote control gestures from a user with the touch 
screen display; 

at the handheld electronic device, generating remote con­
trol command information based on the received media 
system remote control gestures, wherein generating the 
remote control command information comprises gen­
erating an audio playback level adjustment command 
based on a swipe gesture; and 

wirelessly transmitting the remote control command 
information to the media system with the wireless 
communications circuitry. 

10. A method of wirelessly controlling a media system 
with a user device having a touch screen display on which 
? user makes gestures including swipes and taps, compris­
mg: 

at the media system, displaying a list of items on a display 
screen; 

re~eiving the gestures with the touch screen display; 
Wlfelessly transmitting media system remote control com­

mand information that is based on the gesture to the 
media system from the user device, wherein wirelessly 
transmitting media system remote control command 
information comprises: 

in response to a swipe, wirelessly transmitting media 
system remote control command information to the 
media system that directs the media system to adjust a 
highlight position within the displayed list of items; and 

in response to a tap, wirelessly transmitting media system 
remote control command information to the media 
system that directs the media system to play back a 
media item for the user with the media system, wherein 
the media item corresponds to the highlight position 
within the displayed list of items. 

6. The handheld electronic device defined in claim 1 
wherein the wireless communications circuitry comprises 
wireless communications circuitry that operates according 
to an IEEE 802.11 wireless standard. 

11. A method of wirelessly controlling a media system 
40 with a user device having a touch screen display on which 

a user makes a gesture, comprising: 7. The handheld electronic device defined in claim 1 
w~erein the wireless communications circuitry comprises 
Wifeless communications circuitry that is configured to 
operate in a local area network radio-frequency communi­
cations band and in at least one cellular telephone commu- 45 

nications band. 
8. The handheld electronic device defined in claim 1 

wherein the media system remote control gestures comprise 
an upward swipe gesture that increments a media system 
parameter in the media system that is selected from a group 50 

consisting of: a volume parameter, a screen brightness 
parameter, a screen contrast parameter, and an audio equal­
ization parameter, and wherein the processing circuitry and 
wireless communications circuitry are configured to wire­
lessly transmit the remote control command information 55 

based on the upwards swipe gesture to the media system to 
increment the media system parameter. 

receiving the gesture with the touch screen display; and 
wirelessly transmitting media system remote control com­

mand information that is based on the gesture to the 
media system from the user device, wherein wirelessly 
transmitting media system remote control command 
information comprises: 

in response to a swipe gesture, wirelessly transmitting 
media system remote control command information to 
the media system that directs the media system to 
adjust a parameter selected from the group consisting 
of:. a playback volume for the media playback appli­
cat10n, a pause command for the media playback appli­
cation, a forward command for the media playback 
application, and a reverse command for the media 
playback application. 

* * * * * 
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