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ACTIVATING A CONNECTED FLIGHT
MODL

TECHNICAL FIELD

[0001] This document generally relates to activating a
connected flight mode.

BACKGROUND

[0002] Airplane mode 1s available on smartphones and
other portable computers to suspend radio-frequency signal
transmission. When activated, the airplane mode disables
cellular network transmission, Wi-Fi, and Bluetooth all at
once. Some airliners allow passengers to use Wi-F1 or
Bluetooth during a flight but still prohibit the use of a
cellular network connection for calling, messaging, and
other cellular data network features.

SUMMARY

[0003] This document describes techniques, methods, sys-
tems, and other mechanisms for activating a connected tlight
mode in which a portable computing device operates to
optimize network connections and device operations while
on an airplane.

[0004] Typically an airplane mode can be activated by a
manual switch to disable all radio-frequency communica-
tions. Although use of some radio-frequency connections,
such as inflight Wi-Fi1 and Bluetooth, have been permitted
and served by airlines during limited phases of flight, the
manual selection of the airplane mode does not provide
selective configurations of network connections desired by
users, and the users may end up manually modifying indi-
vidual settings. Moreover, users sometimes forget to switch
airplane mode on and off when appropriate. Further, difler-
ent types of portable devices, such as mobile phones, tablets,
and laptops, can operate differently on each radio-frequency
communication mode, such as with a Wi-F1 network com-
munication mode or a cellular network communication
mode. However, typical airplane modes do not distinguish
different types of portable devices. Moreover, availability of
a mode of radio-frequency communication, such as Wi-Fi,
has typically been determined as a binary decision, and
portable devices may not modily characteristics of radio-
frequency communications when 1n an airplane mode (e.g.,
speed of communication, etc.). For example, 11 an inflight
Wi-F1 connection 1s available, a computing device may
operate as 1 the inflight Wi-F1 provides a same level of high
bandwidth and un-metered use as other, ground-based Wi-Fi
networks, and as such may not treat the intlight Wi-Fi
differently than other Wi-F1 networks. Therelfore, processes
which use a lot of bandwidth, such as photo backups, may
still execute while on a flight regardless of actual flight
network capacities and qualities, and thus can take up a
significant amount of the limited resources of the plane’s
internet connectivity. The disclosed technology can auto-
matically switch a connected flight mode on before or during,
a flight to provide portable computing devices with granular
levels of connectivity.

[0005] In some example implementations, the disclosed
technology can detect one or more triggering factors indica-
tive ol a user device being on a tlight or about to be on a
flight, and, based on the detected the triggering factors,
switch the user device from a normal operational mode to a
connected tlight mode. Examples of such triggering factors
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include environmental factors, radio-frequency signal fac-
tors, and contextual factors. In addition, a manual override
input from a user may turn on the connected flight mode.
When one or more of the triggering factors are detected, the
portable computing device can switch to a connected tlight
mode. A user device, in a connected flight mode, may
modily the normal operation of one or more wireless con-
nections or applications.

[0006] As additional description to the embodiments
described below, the present disclosure describes the fol-
lowing embodiments.

[0007] Embodiment 1 1s a computer-implemented method.
The method comprises establishing, by a mobile computing
device, a first wireless connection with a cellular network
while a cellular connection mode of the mobile computing
device 1s activated. The method comprises establishing, by
the mobile computing device, a second wireless connection
with a wirelessly-communicating device while a second
wireless connection mode of the mobile computing device 1s
activated. The method comprises determining, by the mobile
computing device while the cellular connection mode
remains activated and the second wireless connection mode
remains activated, that a sensor of the mobile computing
device has detected information indicating that the mobile
computing device 1s located on an airplane. The method
comprises transitioning, by the mobile computing device 1n
response to having determined that the sensor has detected
information indicating that the mobile computing device 1s
located on the airplane, the mobile computing device into a
connected flight mode, including by terminating the cellular
connection mode while allowing the second wireless con-
nection mode to remain activated.

[0008] Embodiment 2 i1s the computer-implemented
method of embodiment 1, wherein: the sensor includes a
pressure sensor; and determining that the sensor of the
mobile computing device has detected information ndicat-
ing that the mobile computing device 1s located on the
airplane includes the mobile computing device detecting an
atmospheric pressure being lower than a predetermined

threshold value.

[0009] Embodiment 3 i1s the computer-implemented
method of any preceding embodiment, wherein transitioning
the mobile computing device mto the connected flight mode
comprises transitioning the mobile computing device from a
state 1n which automatic application backups are permitted
to a state 1n which the automatic application backups are not
permitted.

[0010] FEmbodiment 4 1is the computer-implemented
method of any preceding embodiment, wherein transitioning
the mobile computing device mto the connected flight mode
comprises transitioning the mobile computing device from a
state 1n which automatic background application refresh 1s
permitted to a state i which the automatic background
application refresh 1s not permitted.

[0011] Embodiment 5 1s the computer-implemented
method of any preceding embodiment, wherein transitioning
the mobile computing device into the connected tlight mode
comprises transitioning the mobile computing device from a
state 1n which automatic application updates are permitted to
a state 1n which the automatic application updates are not
permitted.

[0012] Embodiment 6 1s the computer-implemented
method of any preceding embodiment, wherein the second
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wireless connection with the wirelessly-communicating
device 1s a Bluetooth wireless connection.

[0013] Embodiment 7 1s the computer-implemented
method of any of embodiments 1 to 5, wherein the second
wireless connection with the wirelessly-communicating
device 1s a Wi-F1 wireless connection.

[0014] Embodiment 8 1s the computer-implemented
method of embodiment 7, wherein transitioning the mobile
computing device into the connected flight mode comprises
transitioning the mobile computing device from a state in
which the Wi-F1 wireless connection 1s automatically dis-
connected 11 a quality of connection available via the Wi-Fi
wireless connection 1s below a first threshold value, to a state
in which the Wi-F1 wireless connection 1s automatically
disconnected if a quality of connection available via the
Wi-Fi wireless connection 1s below a second threshold value
that 1s diflerent from the first threshold value.

[0015] Embodiment 9 1s the computer-implemented
method of embodiment 7 or embodiment 8, wherein tran-
sitioning the mobile computing device into the connected
flight mode comprises transitioning the mobile computing
device from a state in which a captive portal for log-in 1s
provided for a first period of time on the mobile computing,
device, to a state in which the captive portal for log-n 1s
provided for a second period of time that 1s shorter than the
first period of time, wherein the mobile computing device
disconnects the Wi-F1 wireless connection after the second
period of time while the mobile computing device 1s 1n the
connected flight mode.

[0016] Embodiment 10 1s the computer-implemented
method of any preceding embodiment, further comprising;:
determining, by the mobile computing device i the con-
nected tlight mode, that the sensor of the mobile computing,
device has detected mmformation indicating that the mobile
computing device 1s located off the airplane; and transition-
ing, by the mobile computing device in response to having
determined that the sensor detected information indicating
that the mobile computing device 1s located ofl the airplane,
the mobile computing device into a normal mode, including
by enabling the cellular connection mode while leaving the
second wireless connection mode activated.

[0017] Embodiment 11 i1s the computer-implemented
method of embodiment 10, further comprising receiving, by
the mobile computing device, a user mput to switch the
mobile computing device from the normal mode to the
connected flight mode.

[0018] FEmbodiment 12 1s directed to a computing system
that includes one or more processors, and one or more
computer-readable devices having instructions stored
thereon, that when executed by the one or more processors,
cause the performance of actions according to the method of
any one ol embodiments 1 toll.

[0019] Particular 1mplementations can, 1n certain
instances, realize one or more of the following advantages.
The disclosed technology provides a connected tlight mode
that automatically switches on and/or off. Employing con-
nected flight mode can enhance network use among multiple
users of limited inflight network resources. For example, the
connected flight mode of the present disclosure can maxi-
mize utilization of an intlight Wi-F1 network by allocating,
more Wi-F1 resources to devices performing important or
time-critical network tasks than devices simply sitting on the
Wi-F1 network or performing tasks determined to be non-
important or non-time-critical. Further, the granular configu-
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ration of settings according to the disclosed technology can
improve battery usage on portable computing devices

[0020] The details of one or more implementations are set
forth 1n the accompanying drawings and the description
below. Other features, objects, and advantages will be appar-
ent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

[0021] FIG. 1 1s an example timeline to 1llustrate different
operational modes of a portable computing device over
different stages of tlight travel.

[0022] FIG. 2 illustrates two different operational modes
ol a portable computing device.

[0023] FIG. 3 1s a flowchart of an example method for
activating a connected flight mode.

[0024] FIG. 4 1s a block diagram that 1llustrates triggering
factors for a connected flight mode.

[0025] FIG. 515 a block diagram that illustrates events that
occur 1n a connected flight mode.

[0026] FIG. 6 1s a conceptual diagram of a system that
may be used to implement the systems and methods
described 1n this document.

[0027] FIG. 7 1s a block diagram ol computing devices
that may be used to implement the systems and methods
described 1n this document, as either a client or as a server
or plurality of servers.

[0028] Like reference symbols 1n the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0029] This document generally describes activating a
connected flight mode on a portable computing device. In
general, a portable computing device detects one or more
factors that can trigger a connected flight mode. The portable
computing device analyzes the one or more detected factors
and switches 1ts operational mode to the connected flight
mode based on the analysis. The connected flight mode
provides granular settings of the portable computing device
that improve etlicient use of limited network resources
among multiple users on the plane.

[0030] FIG. 1 1s an example timeline 100 to 1illustrate
different operational modes of a portable computing device
over diflerent stages of tlight travel. The operational modes
ol a portable computing device include a normal mode 120
and a connected flight mode 130.

[0031] The normal mode 120 1s an operational mode 1n
which the portable computing device 102 operates with full
capability. For example, in the normal mode 120, the por-
table computing device 102 can operate with all available
radio-frequency communications enabled (e.g., cellular, Wi-
Fi, Bluetooth, GPS, etc.), as illustrated 1n an example status

bar 122 shown 1n a display screen of the portable computing
device 102.

[0032] The connected flight mode 130 1s an operational
mode 1n which the portable computing device 102 operates
with limited capability. For example, 1n the connected tlight
mode 130, the portable computing device 102 can operate
with no or only a limited number of radio-frequency com-
munications enabled (e.g., Wi-Fi, Bluetooth, GPS, etc.)
while the other radio-frequency communications (e.g., cel-
lular network communications) are disabled, as illustrated 1n
an example status bar 132 1n a display screen of the portable
computing device 102.
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[0033] A portable computing device 102 (also referred to
as a mobile computing device) can be located in different
places or spaces throughout different stages of a tlight travel.
As described herein, the portable computing device 102 can
transition among different operational modes, such as
between the normal mode 120 and the connected flight mode
130, based on a variety of factors that may vary over the
course of tlight travel. Examples of such factors include
locations, altitudes, pressures, speeds, and sounds which are
detectable during different stages of tlight travel, as dis-
cussed below.

[0034] A thght traveler may start by booking a flight ticket
(Stage A). A user may use a portable computing device 102
or other computing devices for booking. On the date of
tlight, the user arrives at an airport a few hours prior to a
scheduled flight time (Stage B), where the user checks 1n and
collects a boarding pass, checks any baggage, and goes
through a security screening checkpoint. The user then
comes to a departure gate at a terminal for boarding on the
plane (Stage C). During the boarding, the user enters a cabin
of the aircrait and take a reserved seat (Stage D).

[0035] The aircraft flight includes multiple phases of
tlight, such as taxiing, takeoil, cruise, descent, and landing,
which lead to, for example, various locations, altitudes,
speeds, and sounds. At or after a scheduled departure time,
the aircraft moves from the terminal to a runway by taxiing.
The aircrait then takes off (Stage E), involving a transition
from moving along the ground (taxiing) to flying in the air.
Usually the engines are run at full power during takeofit.
Before takeofl, the engines are routinely run up to high
power 1o check for engine-related problems, making a
considerable noise. When a pilot releases the brakes, the
aircraft starts acceleratmg until a necessary speed for takeoff
1s achuieved. The takeolil speed required for takeofl varies
with air density, aircraft gross weight, aircrait configuration,
wind speed, wind direction, and other varniables. By way of
example, typical takeodl air speeds for jetliners are 1n a range
of 150-180 mph, and light aircrafts can take ofl at around
60-100 mph. Further, during takeoil, the aircrait experiences
atmospheric pressure drop.

[0036] Following takeoil, the aircraft climbs to a certain
altitude before cruising at this altitude (Stage F). Typical
cruising altitude for commercial jets varies 1n a range of, for
example, 30,000-42,000 feet. Typical cruising speed for
long-distance tlights 1s around 500-600 mph. Approaching a
destination, the airplane starts descending by decreasing
altitude to get ready for landing (Stage ). Durning the
descent phase, the engine noise diminishes as the engines are
operated at low power settings. However, towards the end of
the descent phase, the aircrait may accelerate and increase a
noise to realize a final approach before taking landing
position.

[0037] Landing 1s the last part of a flight, where the
aircrait returns to the ground (Stage H). At the beginning of
the landing phase, the doors of landing gears open and make
distinct audible sounds 1n the cabin. As the landing gear 1s
deployed, they create an additional drag and an additional
noise. Immediately after touch-down, the passengers can
hear a blowing sound, sometimes with increasing engine
sound. This 1s the engine’s thrust reversers, helping the
aircraft slow down to taxi speeds by redirecting the airtlow
of the engines forward. Once the aircraft 1s decelerated to
low speed, it can taxi to a terminal building. Once the
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aircraft has parked at the terminal building, the passengers
exit the aircraft cabin (Stage 1), and finally leave an arrival
airport (Stage J).

[0038] As auser has gone through different stages of travel
(Stages A-I), one or more computing devices (including the
portable computing device 102) that are carried by the user
can be arranged at different locations and altitudes, move at
different speeds, and monitor changing noises. As described
herein, the computing devices (including the portable com-
puting device 102) can switch at least between the normal
mode 120 and the connected tlight mode 130 based on
detection of various factors, such as locations, altitudes,
pressures, speeds, and noises, which are distinct from stage
to stage.

[0039] Many airliners require passengers to switch their
portable electronic devices to an airplane mode during at
least part of the flight. For example, passengers may be
required to turn on an airplane mode for their portable
clectronic devices at least from takeofl until landing (Stage
E to Stage H). Therefore, 1n some example implementations,
as 1llustrated 1n FIG. 1, the portable computing device 102
remains in the normal mode 120 until the aircrait 1s about to
take ofl. The portable computing device 102 can transition
from the normal mode to the connected flight mode it the
portable computing device 1s determined to meet a prede-
termined condition (e.g., 1f located on or near an airplane, 1
takeofl 1s about to start or has just started, etc.). In the
illustrated example of FIG. 1, where an airplane mode 1s
required to be turned on prior to takeoil, the portable
computing device 102 switches to the connected tlight mode
if the portable computing device detects one or more factors
indicative of preparation for or beginning of takeofl.

[0040] The portable computing device 102 can switch
back to the normal mode 11 the portable computing device 1s
determined to return to a condition that allows the portable
computing device to operate in the normal mode. In the
illustrated example of FIG. 1, the portable computing device
102 switches back to the normal mode at or shortly after
landing.

[0041] In some example implementations, the connected
flight mode 130 can have a plurality of different connected
tlight modes, such as first, second, and third connected flight
mode 130A, 1308, and 130C 1n FIG. 1, for example. Each
of the different connected tlight modes 130 can be triggered
at different stages of travel and/or upon detection of different
triggering factors. Each of the connected flight modes 130
can be configured to provide one or more diflerent events
(e.g., one or more settings or actions as illustrated 1n FIG. 5)
than the other connected flight modes 130.

[0042] FIG. 2 illustrates two diflerent operational modes
of a portable computing device that switch to one another
depending on where the portable computing device 1is
detected to be located. In some 1mplementations, the por-
table computing device 102 can operate 1n the normal mode
when not located 1n an airplane (box 202), and switch to the
connected flight mode when located 1n an airplane (box
204). The portable computing device 102 that invokes and
operates under the constraints of the connected tlight mode
can return to the normal mode if 1t 1s determined to be
located ofl an airplane (box 202).

[0043] While located off an airplane (box 202), the por-

table computing device 102 can determine a device status
(box 212) by detecting one or more predetermined factors.
It the device status indicates that the portable computing
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device 102 1s off an airplane, the portable computing device
102 can operate 1n the normal mode (box 214). In the normal
mode 120, the portable computing device 102 can establish
multiple types of wireless connections as such wireless
connection modes are enabled, such as cellular network,
Wi-F1 network, Bluetooth, GPS, NFC, and other available

wireless connections.

[0044] While located 1n an airplane, the portable comput-
ing device 102 continues to determine a device status (box
222) by detecting one or more predetermined factors. I1 the
device status indicates that the portable computing device
102 1s 1n an airplane, the portable computing device 102 can
operate 1n the connected tlight mode (box 224). In the
connected flight mode 130, the portable computing device
102 can disable one or some of the wireless connection
modes while maintaining the other wireless connection
modes. By way of example, the connected tlight mode 130
can cause the portable computing device 102 to deactivate
the cellular connection mode while keeping the Wi-F1 mode
activated.

[0045] Deactivating a wireless connection mode can
involve terminating a wireless communication link that
employs the corresponding mode or, i1 there 1s no currently
operating a wireless communication link that employs the
corresponding mode (e.g., because there are no base-stations
available), switching the portable computing device 102 nto
a state 1n which 1t will not automatically connect when a
base station becomes available. A wireless connection mode
being activated involves the portable computing device 102
operating a wireless communication link using the corre-
sponding mode and/or the portable computing device 102
being 1 a state 1n which the device 102 automatically
connects when a base station becomes available. Some
devices provide a panel that a user can access by swiping his
or her finger down from a top portion of a display, and that
panel may include an interface element for each of various
wireless connection modes to toggle with a single finger
press between activating and de-activating the respective
wireless connection mode.

[0046] In some implementations, the portable computing
device 102 can determine a device status by detecting one or
more factors that can either trigger the connected flight
mode (box 226) or return to the normal mode. The detected
factors can then be evaluated to determine whether the
portable computing device 102 1s in an airplane. Examples
of such factors are described in more detail herein, for
example with reference to FIG. 4.

[0047] The device status can be determined by detecting
one or more factors associated with the portable computing
device 102. The detected factors can be evaluated to deter-
mine whether the portable computing device 102 1s 1n or
outside an airplane. To detect the factors, the portable
computing device 102 can use one or more sensors, which
may be included in the portable computing device 102, or
separately configured and connected to the portable com-
puting device 102. Examples of the sensors include one or
more position and movement sensors, one or more optical
sensors, one or more acoustical sensors, a thermometer, and
a user mput detector.

[0048] The position and movement sensors are configured
to detect movement, position (including altitude), and/or
orientation of the portable computing device. As an
example, the position and movement sensors determine an
orientation of the portable computing device with respect to
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a primary direction of gravitational acceleration. The posi-
tion and movement sensors can detect changes in the deter-
mined orientation and interpret those changes as indicating
movement of the portable computing device. In some
embodiments, the position and movement sensors nclude
one or more accelerometers, gyroscopes, magnetometers,
GPS recervers, altimeters, odometers, speedometers, shock
detectors, vibration sensors, and proximity sensors.

[0049] The optical sensors are configured to detect optical
signals proximate the portable computing device 102. In
some embodiments, the optical sensors include one or more
light sensors and/or inifrared sensors. For example, a light
sensor can be used to determine various properties of the
environment proximate the portable computing device, such
as the brightness and primary frequency (or color or
warmth) of the light in the environment proximate the
portable computing device. These properties of the sensed
light may then be used to infer whether the portable com-
puting device 1s 1 an indoor environment (such as in an
aircraft cabin), an outdoor environment, etc.

[0050] The acoustical sensors are configured to detect
sounds proximate the portable computing device 102. In
some embodiments, the acoustical sensors include one or
more microphones. For example, the acoustical sensors may
capture a recording of sounds from proximate the portable
computing device. The acoustical sensors can determine
various sound properties about the sounds proximate the
portable computing device such as volume, dominant fre-
quency or frequencies, etc. These sound properties may be
used to make inferences about the environment proximate to
the portable computing device such as whether the sensed
sounds are likely to correspond to sound characteristics 1n an
indoor environment (such as 1n an aircraft cabin), an outdoor
environment, etc.

[0051] The sensors of the portable computing device can
detect factors at various times. The sensors of the portable
computing device can be configured to obtain measurements
at predetermined 1ntervals. Alternatively and 1n addition, the
sensors can be configured to monitor the factors 1n a
continuous manner.

[0052] Although FIG. 2 illustrates an airplane as a refer-
ence location to implement and switch between different
operational modes, 1t 1s understood that other locational
references (e.g., an airport terminal gate) can also be used to
divide locations for implementing diflerent operational
modes. In addition or alternatively, different timings of
travel stages are used as a reference to implement and switch
between diflerent operational modes. Examples of such
different timings include boarding time, flight takeofl,
cruise, landing, and other suitable times i1n various travel
stages as described 1n FIG. 1.

[0053] FIG. 3 1s a flowchart of an example method 300 for
activating a connected tlight mode. The method 300 may

begin at operation 302 of operating a portable computing
device 1n the normal mode 120.

[0054] In some implementations, the normal mode 1s run
(box 302) by enabling multiple wireless connection modes
(box 312). For example, a portable computing device 1s
capable of establishing difierent modes of wireless connec-
tions, such as cellular, Wi-F1, Bluetooth, and NFC, and all
the wireless connection modes are enabled when the por-
table computing device i1s 1n the normal mode.

[0055] In addition or alternatively, the normal mode 1s run
(box 302) by maintaining normal device settings (box 314).
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For example, the operating system (OS) and the applications
installed on the portable computing device are capable of
running in their full functionalities and without limitations
on network connectivity, data usage, background process,
etc.

[0056] The method 300 may include determining that
triggering factors are detected indicating that the portable
computing device 1s 1n a predetermined status (box 304).
The predetermined status can be a locational condition. For
example, the predetermined status i1s a particular location
(e.g., 1n an airplane), and triggering factors can be detected
and analyzed to determine whether the portable computing
device 1s in that particular location (e.g., 1in the airplane).
Alternatively or 1n addition, the predetermined status can be
a timing condition. For example, the predetermined status 1s
a particular timing (e.g., takeoll) over the entire travel stage
(e.g., Stages A-J 1n FIG. 1), and the triggering factors can be
detected and analyzed to determine whether the portable
computing device 1s at or around the particular timing (e.g.,

the takeofl).

[0057] The method 300 may include transitioning the
normal mode to the connected flight mode 130 (box 306).
The transitioning can be caused upon detecting and analyz-
ing one or more predetermined ftriggering factors as
described herein.

[0058] In some implementations, the connected flight
mode 1s run (box 306) by selectively disabling the multiple
wireless connection modes (box 322). For example, where a
portable computing device 1s capable of establishing differ-
ent modes of wireless connections, one or more of the
wireless connection modes (e.g., cellular network mode)
may be disabled to satisty the aircrait’s policy while the
other wireless connection modes (e.g., Wi-Fi and Bluetooth
modes) remain enabled in the connected flight mode.

[0059] In addition or alternatively, the connected flight
mode 1s run (operation 306) by selectively moditying device
settings (operation 324). For example, the settings of the
operating system (OS) and the applications installed on the
portable computing device can be modified to optimize
access to limited network resources and achieve etlicient
operation of the portable computing device and the network
as a whole.

[0060] FIG. 4 1s a block diagram that illustrates factors
400 that trigger a connected flight mode on a portable
computing device. The triggering factors 400 include envi-
ronmental factors 402, radio signal factors 404, contextual
tactors 406, and manual override input 408.

[0061] The environmental factors 402 indicate environ-
mental measurements associated with, or around, the por-
table computing device 102.

[0062] The environmental factors 402 can be detected by
one or more sensors and evaluated to determine whether
they show characteristics suflicient to activate the connected
flight mode. The environmental factors 402 include pressure
412, acceleration/velocity 414, cabin sounds 416, and air-
plane beacons 418.

[0063] The pressure 412 can be an atmospheric pressure
around the portable computing device and can be measured
by a barometer, altimeter, or other sensors included in, or
connected to, the portable computing device 102. Alterna-
tively, the portable computing device 102 can receive the
atmospheric pressure from a remote sensor or device that
operates to detect the atmospheric pressure.
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[0064] The pressure 412 being measured drops as the
aircraft, in which the portable computing device 1s located,
takes ofl until reaching a cruising altitude. Thus, a pressure
drop obtained from the detection of the pressure 412 can be
used to determine whether the airplane 1s taking off and thus
the portable computing device should switch to the tlight
connected mode. In some implementations, the pressure 412
1s monitored over time, so that a rate of pressure change
(e.g., pressure drop) over time can be obtained. The pressure
change rate may be useful to distinguish flight takeofl from
other climbing movements, such as driving, biking, or
hiking up to the mountain or other climbing activities that
have a pressure change rate that 1s significantly slower than
the pressure drop during takeoff.

[0065] In some implementations, the pressure 412 that has
been obtained can be compared with a predetermined pres-
sure threshold. If the pressure 412 drops below the prede-
termined pressure threshold, the portable computing device
102 determines that 1t becomes 1n a situation that needs to
transition to the connected flight mode. For example, the
predetermined pressure threshold may be around 870 hPa.
Alternatively or 1n addition, a rate of change in the pressure
412 1s calculated and compared with a predetermined thresh-
old to determine whether the pressure varies (e.g., drops)
fast enough to consider the portable computing device 102
to be 1n a situation (e.g., takeodl) that should switch to the
connected flight mode.

[0066] The acceleration and/or velocity 414 can indicate
an acceleration and/or speed (with or without its direction)
of the portable computing device or of a user or vehicle that
carries the portable computing device. The acceleration
and/or velocity 414 can be measured by an accelerometer,
speedometer, gyroscope, odometer, and other suitable sen-
sors 1mcluded 1n, or connected to, the portable computing
device. Alternatively, the portable computing device can
receive the acceleration and/or velocity from a remote
sensor or device that operates to detect the acceleration
and/or velocity of a user or vehicle carrying the portable
computing device.

[0067] The acceleration and/or velocity 414 being mea-
sured can increase at least in part of a takeoil phase of the
aircraft. Thus, an acceleration and/or velocity increase 1den-
tified from the detection of the acceleration and/or velocity
414 can be used to determine whether the airplane 1s taking
ofl and thus the portable computing device should switch to
the tlight connected mode. The acceleration and/or velocity
414 that have been obtamned can be compared with a
predetermined threshold. If the acceleration and/or velocity
414 increase above the predetermined threshold, the por-
table computing device 102 determines that 1t becomes 1n a
situation that needs to transition to the connected flight
mode.

[0068] The cabin sounds 416 may include various sounds
that may suggest the location of the portable computing
device. For example, certain sounds can indicate that the
portable computing device 1s in an aircrait cabin, and/or that
the aircrait carrying the portable computing device 1s 1n
particular phases of tlight (e.g., taxiing, about to take off,
taking ofl, cruising, about to descend, descent, and landing).
Examples of such sounds include engine sounds 424 and
specific sounds or chimes 426 played within the aircraift
cabin to 1ndicate that particular events have occurred or are
going to occur (e.g. that the aircraft has reached altitude, the
landing gear 1s being retracted or that the seatbelt sign 1s
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being switched off). The portable computing device 102 can
use one or more microphones included therein or connected
thereto to detect the cabin sounds 416.

[0069] The engine sounds 424 can indicate which phase
the airplane 1s. For example, as described with reference to
FIG. 1, an aircrait runs the engines at high power to check
for any problem before takeoil, and operates the engines at
tull power during takeofl, thereby making distinctive noises.
Further, an aircrait runs the engines at low power during
descent although the aircrait may accelerate for a short
period of time towards the end of the descent. Other diflerent
sounds, as described with reference to FIG. 1, may also be
detected during other flight phases. As such, an aircrait
makes different characteristics of noises over diflerent
phases of flight, which can be used to determine whether the
portable computing device carried in the aircraft should
switch the connected flight mode on and off.

[0070] The sounds or chimes 426 played within the air-
craft cabin may include an “altitude ding” may be a sound
that the aircraft plays over speakers to indicate that the tlight
has reached an altitude at which flight attendants are free to
move about the cabin and/or that seatbelts can be removed.
The computing system may determine an occurrence of such
a sound, and in response transition to a connected flight
mode.

[0071] The airplane beacons 418 can also be used to
indicate whether a portable computing device 1s 1n or near an
airplane, and/or which flight phase the airplane 1s 1. An
airplane can include one or more beacons for various
purposes, such as preventing collision, alerting others to
potential hazard, and transmitting airplane location for
emergency. The beacons may be of various types, some
configured to emit acoustic signals, such as ultrasonic sig-
nals 428, 1n various embodiments. Therefore, the portable
computing device can determine that 1t 1s located in or near
an airplane by detecting such acoustic signals (e.g., ultra-
sonic signals 428) emitted from the airplane beacons 418.

[0072] Referring still to FIG. 4, the triggering factors 400
may include the radio signal factors 404 that can indicate
data relating to and/or obtained from radio-frequency com-
munications from or to the portable computing device 102.
The data associated with various radio-frequency connec-
tions established with the portable computing device 102
can be used to identify the location and/or movement of the
portable computing device 102.

[0073] For example, the portable computing device 102
can receive GPS signals 432, and analyze the GPS signals to
determine an altitude and/or speed of the portable computing
device 102, and/or a change in the altitude and/or speed.
Based on the altitude and/or speed, and/or the change
thereot, the portable computing device 102 can infer that the
portable computing device 102 1s located 1n an airplane,
determine the flight phase the airplane 1s 1n, and determine
to switch on and off the connected flight mode.

[0074] Further, the portable computing device 102 can
transmit and receive cellular signals 434 from multiple
cellular base transceiver stations. As a vehicle (e.g., air-
plane) carrying the portable computing device 102 moves,
the portable computing device 102 moves across diflerent
cell areas covered by different base stations, and receives
cellular signals having different cell IDs that each identity
the base stations. The portable computing device 102 can
analyze such different cell IDs, and determine where 1t 1s
approximately located based on the cell IDs, and/or how fast
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it 1s moving based on how fast the cell IDs change over time.
Based on these data, the portable computing device 102 can
infer that the portable computing device 102 1s located 1n an
airplane, determine the tlight phase the airplane 1s in, and
determine whether to switch on and off the connected tlight
mode.

[0075] Moreover, the portable computing device 102 can
detect Wi-F1 signals 436 from different routers or other
networking sources. When an aircrait provides an intlight
Wi-F1 service, the portable computing device 102 can detect
Wi-F1 signals from an aircrait router when the portable
computing device 102 falls 1n the coverage of the router.
Thus, when receiving such intlight Wi-F1 signals, the por-
table computing device 102 can infer that the portable
computing device 102 1s located 1n an airplane, and deter-
mine whether to switch on and off the connected tlight
mode.

[0076] Referring still to FIG. 4, the triggering factors 400
can include contextual factors 406 from which the portable
computing device 102 can predict and/or infer its location
relative to an airplane and a tlight phase of the airplane. For
example, the contextual factors 406 include one or more
user’s travel booking activities 442, such as activities of
reserving tlights, hotels, rentals, and restaurants 1n different
locations. The travel booking activities 442 can be obtained
from various sources. For example, a user of the computing
device can provide permission for the portable computing
device 102 to monitor and analyze user’s activities via
applications running on the portable computing device 102
to determine a context of the device. The information about
the activities, such as times, locations, and other booking
information, can be used to infer and/or predict the user’s
locations and/or flight statuses at particular times, which can
be used to determine whether and when to switch on and offf
the connected tlight mode.

[0077] In addition, the contextual factors 406 can include
the user’s check-in status 444 that indicates whether and
when the user has checked 1n for the flight. Similarly to the
user’s activity monitoring, the portable computing device
102 can detect the user’s check-in status by monitoring and
analyzing the user’s interactions with applications on the
portable computing device, and use the user’s check-in
status to determine whether and when to turn on and oif the
connected flight mode.

[0078] Referring still to FIG. 4, the triggering factors 400
can include a manual override mput 408 by a user. The
manual override mput 408 enables user mput to manually
select the connected flight mode and at least partially
override automatic transition from and to the connected
flight mode. In addition, the manual override input 408 may
include one or more user mput elements to configure settings
or actions predetermined for the connected tlight mode. The
portable computing device 102 provides a user interface
(e.g., control elements such as toggle buttons) to enable a
user to manually turn on and off the connected flight mode
and/or modily specific settings or actions in the connected
flight mode. In some implementations, the computing device
102 does not automatically transition 1nto a connected flight
mode, and a primary or only way to activate the connected
flight mode 1s to select mnput 408.

[0079] In some implementations, a machine Ilearning
model can be used to improve detection and analysis of the
triggering factors 400 and determination of switching to and
from connected tlight mode. The machine learning model
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can be trained by a training subsystem including a plurality
of computing devices having software and/or hardware
modules that build one or more statistical models. In addi-
tion or alternatively, a new knowledge graph 1s built, and/or
an existing knowledge graph 1s used and updated, to
improve the detection and analysis of the triggering factors
400 and the determination of transitioning to and from the
connected flight mode.

[0080] Further to the descriptions above, a user may be
provided with controls allowing the user to make an election
as to both if and when systems, programs, or features
described herein may enable collection of user information
(e.g., information about any of a pressure drop (box 412),
acceleration/velocity (box 414), cabin sounds (box 416),
airplane beacons (box 418), radio signal factors (box 404),
and contextual factors (box 406)). Even if some such fea-
tures are enabled, the computing device may not send any
such information to a remote computing system, and may
perform all analysis of such information locally on the
computing device. Thus, the user may have control over
what information 1s collected about the user and how that
information 1s used. A user may also disable the ability of the
computing device to automatically enter a connected flight
mode and all contextual analysis that 1s performed in rela-
tion thereto.

[0081] FIG. 5 1s a block diagram that illustrates events
500, one or more of which may occur 1n a connected flight
mode 130 on a portable computing device 102. The events
500 include one or more settings that are configured or
modified, and one or more actions that are taken, in the
connected flight mode 130. The events 300 may include
wireless connection controls 502, application controls 504,
phone controls 506, cache controls 508, and user assistant
controls 510. The events 500 may include other settings,
actions, controls, etc.

[0082] The wireless connection controls 502 include
selective controls of multiple radio-frequency connection
modes on the portable computing device 102. Instead of
disabling all the radio-frequency connection modes, 1n the
connected flight mode, the portable computing device 102
can selectively disable one or more of the radio-frequency
connection modes while continuing to enable the other
radio-frequency connection modes.

[0083] In the connected flight mode, the portable comput-
ing device disables the cellular connection mode although 1t
can selectively enable or disable other modes of wireless
connections (box 512).

[0084] In addition, the portable computing device 102
may selectively control the Wi-Fi connection mode (box
514). Depending on a thght phase of the airplane carrying
the portable computing device, the portable computing
device can turn on and oil the Wi-F1 connection mode. In
some 1implementations, if 1t 1s determined that the airplane 1s
in a takeoil phase or a descent phase, the portable computing
device can disable the Wi-F1 connection mode until the
airplane 1s determined to enter a cruising phase or a landing
phase. During the cruising or landing phase, the portable
computing device can connect to an intlight Wi-Fi provided
in the airplane. In other implementations, the portable com-
puting device can maintain the Wi-Fi connection mode to be
cnabled over the entire tlight or travel.

[0085] In some implementations, the portable computing
device in the connected tlight mode disables a Wi-Fi auto
jo1n function (box 516) so that the user must manually select
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a Wi1-Fi network the user wants to join. When the Wi-F1 auto
jo1n 1s disabled, the portable computing device can provide
the user with a notification to prompt the user to select a
Wi-F1 network to jo1n, or to confirm a Wi-F1 network that the
portable computing device suggests.

[0086] In addition or alternatively, the portable computing
device 1n the connected tlight mode can disconnect from a
Wi-F1 network earlier than 1t would 1n the normal mode (box
518). For example, 1 the portable computing device 1is
connected to an inflight Wi-F1 network in the connected
flight mode, the portable computing device can monitor a
quality of the link or connection that i1s available via the
Wi-F1 network and disconnect from the inflight Wi-F1 net-
work 1f the signal quality becomes lower than a threshold
value that 1s different (e.g., lower) than a threshold value in
the normal mode. Such actions (e.g., boxes 516 and 318) to
selectively control the Wi-F1 connection can avoid spotty
Wi-F1 connections and reduce instances of applications
being unresponsive due to frequent disconnection or poor
signal strength. The quality of the link or connection that 1s
available through the Wi-F1 network may be determined
based on one or more of: the signal strength of the inflight
Wi-Fi1 connection, a data transmission rate available over the
connection, a signal-to-noise ratio associated with the link or
connection, etc.

[0087] In some implementations, the portable computing
device can provide a different captive portal in the connected
flight mode than the one in the normal mode. For example,
the captive portal in the connected flight mode permits a
shorter time for a user to log 1n with credentials. If the log
in 1s not completed within such a shorter time, the inflight
Wi-F1 will be disconnected, thereby using more aggressive
Wi-F1 network dropofil as necessary. This can reduce the
number of devices that attach to a Wi-Fi network but are not
actively being used.

[0088] The wireless connection controls 502 can iclude
selective control of GPS connection mode 1n the connected
flight mode (box 520). In some implementations, if the GPS
connection mode has been enabled 1n the normal mode, the
portable computing device 102 keeps the GPS connection
mode enabled 1n the connected flight mode. In other 1mple-
mentations, the portable computing device 102 disables the
GPS connection mode 1n the connected flight mode.

[0089] The wireless connection controls 502 can include
enabling of Bluetooth connection mode 1n the connected
flight mode (box 522). The portable computing device 102
keeps the Bluetooth connection mode enabled 1n the con-
nected tlight mode 11 the Bluetooth connection mode has
been enabled 1n the normal mode. Alternatively, the portable
computing device 102 can disable the Bluetooth connection
mode temporarily or throughout the connected flight mode.

[0090] The wireless connection controls 502 can include
disabling tethering on the portable computing device 102 1n
the connected flight mode (box 524). With tethering 1s
disabled, the portable computing device 102 1s not used to
share i1ts Internet connection with other computing devices
connected to the portable computing device 102 (e.g., wire-
lessly with the computing device 102 operating as a Wi-Fi
access point). Alternatively, the portable computing device
102 can have tethering enabled temporarily or throughout
the connected tlight mode.

[0091] The wireless connection controls 502 can prioritize
use of local resources over Internet resources. In some
instances where the portable computing device 102 or an
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application on the portable computing device 102 can be
served etther by local sources such as local cached data (e.g.,
movies or other media contents stored 1n an ntlight enter-
tainment system) or by external resources (e.g., same moves
or media contents available on Internet), the portable com-
puting device 102 changes its settings to flavor the local
resources over the external resources. For example, it the
portable computing device 102 needs to install an applica-
tion to access inflight entertainment contents, the portable
computing device 102 downloads the application from a
local resource (e.g., intranet), rather than an external
resource (e.g., Internet).

[0092] Referring still to FIG. S5, the events 500 may
include the application controls 504. The application con-
trols 504 1nclude selective controls of settings for an oper-
ating system (OS) and/or one or more applications running
on the portable computing device 102 to reduce overall data
communications and optimize data usage among different
applications.

[0093] In the connected flight mode, the portable comput-
ing device 102 disables application updates (box 532). The
portable computing device 102 can disable all or some
background services, such as OS background services,
application background services, and other updates that may
run 1n the background. In some 1implementations, the por-
table computing device 102 allows a user to selectively turn
on at least one of the disabled background services as
needed.

[0094] In addition or alternatively, the portable computing
device 102 can disable cloud backup (box 534). The portable
computing device 102 can disable all or some backup
services that are programmed to be automatically performed
in the normal mode. In some implementations, however, the
portable computing device 102 allows a user to selectively
turn on at least one of the disabled backup services as
needed.

[0095] In addition or alternatively, the portable computing
device 102 can switch to a restricted data mode (or a data
saver mode) (box 536). In such a restricted data mode, the
portable computing device 102 prevents one or more appli-
cations running on the device from sending or recerving data
in the background (e.g., when an application does not have
focus and a graphical interface therefore 1s not occupying a
display of the portable computing device 102). The appli-
cations that are currently running may still use mobile data,
but may change to request mobile data less frequently. For
example, 1n the restricted data mode, 1images may not be
shown until after they are tapped.

[0096] In addition or alternatively, the portable computing
device 102 can disable a background app refresh (box 538)
which would otherwise allow applications to refresh their
content 1 the background so that the applications can
always display new content whenever opened. In the con-
nected thght mode, the portable computing device 102 can
operate to update the content 1n the applications only when
permitted by a user.

[0097] In addition or alternatively, the portable computing
device 102 can enable one or more generic data reduction
services (e.g., Android’s Data Saver and Flywheel) (box
540).

[0098] Referring still to FIG. 5, the events 500 may
include the phone controls 506. The phone controls 506
include selective controls of settings for phone features and
other general features of the portable computing device 102.
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[0099] In the connected flight mode, the portable comput-
ing device 102 enables an automatic response system (e.g.,
Auto-Reply) which operates to automatically respond to
phone calls and text messages (box 544) by sending a text
message or voice message. In addition, the portable com-
puting device 102 can automatically generate a message
(e.g., “Can’t respond. I'm on a plane™) that will be sent to
callers or senders of text messages.

[0100] In addition or alternatively, the portable computing
device 102 can switch to a silent mode (box 546). The silent
mode disables ringtones and, in some cases, vibrating alerts
or alarms.

[0101] In addition or alternatively, the portable computing
device 102 can optimize battery usage (box 548). The
portable computing device 102 changes one or more settings
of the OS and/or applications to reduce battery usage while
being in the connected flight mode. In some 1implementa-
tions, however, the portable computing device 102 can
maintain the settings that may aflect the battery usage after
transitioning to the connected thght mode, if the portable
computing device 102 1s connected to an external power
source (e.g., electrical outlet, USB, and portable battery
pack) and being supplied electrical power.

[0102] Referring still to FIG. S, the events 500 may
include the cache controls 508. The cache controls 508
includes selective controls of caches for applications run-
ning on the portable computing device 102 to enhance their
operations 1n limited network environments on the plane.

[0103] In the connected flight mode, the portable comput-
ing device 102 can prioritize use of cached data over
downloading via a network (box 552). In addition or alter-
natively, the portable computing device 102 can disable
clearing cached data to promote use of the cached data (box
554). In addition or alternatively, the portable computing
device 102 can expand cache size to cache more data (box
556).

[0104] Referring still to FIG. 5, the events 500 may
include the user assistant controls 510 that improve user
assistant features on the portable computing device 102. In
the connected flight mode, the portable computing device
102 can provide information that results i the connected
flight mode to user assistant applications, such as virtual
assistant apps (e.g., Google Assistant, Siri, Amazon Alexa,
etc.) and knowledge graphs, so that such other applications
can provide mmproved services to the user. In addition or
alternatively, other information associated with the user’s
flight, which may be obtained by the portable computing
device 102 and/or other remote devices (e.g., devices of the
airplane), can be shared with the applications. The user
assistant applications that are fed with the information can
beware the user’s itinerary (e.g., user’s drastic change in
location) and the user’s presence on the plane, and provide
appropriate service to the user on the plane and during the
travel. For example, when the user’s presence on the plane
1s determined, the user assistant applications can suggest
opening inflight entertainment applications, or automatically
launch the inflight entertainment applications, to help con-
sume infhght entertainment contents. In other examples, as
the plane approaches the destination or has landed at the
destination, the user assistant applications can provide travel
information that likely helps the user’s subsequent travel.

[0105] In some implementations, the events 500 may
selectively occur to provide a connected flight mode suitable
for the type, status or condition of a particular portable
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computing device, suitable for a particular phase of flight,
and/or suitable for one or more triggering factors detected.
In other implementations, all the events 500 may occur at the
same time for a connected thght mode.

[0106] In some implementations, at least one of the events
500 may be particularly related to at least one of the
triggering factors 400 so that detection of a particular
triggering factor 400 can cause a particular event to happen
in a connected flight mode. Further, different types of
computing devices may have different needs and thus may
have one or more different events to occur 1n their respective
connected flight modes.

[0107] In some implementations, the portable computing
device maintains an active cellular connection after deter-
mimng that the portable computing device 1s located on a
flight, for example, because the portable computing device
may have connected to a nanocell on board the plane or may
be able to connect to such a nanocell. In such implementa-
tions, the portable computing device may not deactivate any
wireless communications responsive to determining that the
portable computing device 1s located on a flight, but may
implement the other actions described in this document
(e.g., blocking backups or application updates, changing
cache configurations, etc.).

[0108] Referring now to FIG. 6, a conceptual diagram of
a system that may be used to implement the systems and
methods described in this document 1s illustrated. In the
system, mobile computing device 610 can wirelessly com-
municate with base station 640, which can provide the

mobile computing device wireless access to numerous
hosted services 660 through a network 650.

[0109] In this illustration, the mobile computing device
610 1s depicted as a handheld mobile telephone (e.g., a
smartphone, or an application telephone), but the mobile
computing device 610 may be a mobile computing device
other than a mobile telephone, such as a laptop computing
device, a tablet computing device, or a wearable computing
device (e.g., a smartwatch). The mobile computing device
includes a touchscreen display device 612 for presenting
content to a user of the mobile computing device 610 and
receiving touch-based user iputs and/or presence-sensitive
user 1nput (e.g., as detected over a surface of the computing,
device using radar detectors mounted in the mobile com-
puting device 510). Other visual, tactile, and auditory output
components may also be provided (e.g., LED lights, a
vibrating mechanism for tactile output, or a speaker for
providing tonal, voice-generated, or recorded output), as
may various different input components (e.g., keyboard 614,
physical buttons, trackballs, accelerometers, gyroscopes,
and magnetometers).

[0110] Example visual output mechanism in the form of
display device 612 may take the form of a display with
resistive or capacitive touch capabilities. The display device
may be for displaying video, graphics, images, and text, and
for coordinating user touch nput locations with the location
of displayed information so that the device 610 can associate
user contact at a location of a displayed item with the item.
The mobile computing device 610 may also take alternative
forms, including as a laptop computer, a tablet or slate
computer, a personal digital assistant, an embedded system
(e.g., a car navigation system), a desktop personal computer,
or a computerized workstation.

[0111] An example mechanism for receiving user-input
includes keyboard 614, which may be a full gwerty key-
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board or a traditional keypad that includes keys for the digits
‘0-9°, “*’ and ‘#.” The keyboard 614 receives input when a
user physically contacts or depresses a keyboard key. User
mampulation of a trackball 616 or interaction with a track
pad enables the user to supply directional and rate of
movement information to the mobile computing device 610

(e.g., to manipulate a position of a cursor on the display
device 612).

[0112] The mobile computing device 610 may be able to
determine a position of physical contact with the touch-
screen display device 612 (e.g., a position of contact by a
finger or a stylus). Using the touchscreen 612, various
“virtual” mput mechanisms may be produced, where a user
interacts with a graphical user interface element depicted on
the touchscreen 612 by contacting the graphical user inter-
face element. An example of a *“virtual” input mechanism 1s
a “software keyboard,” where a keyboard 1s displayed on the
touchscreen and a user selects keys by pressing a region of
the touchscreen 612 that corresponds to each key.

[0113] The mobile computing device 610 may include
mechanical or touch sensitive buttons 618a-d. Additionally,
the mobile computing device may include buttons for adjust-
ing volume output by the one or more speakers 620, and a
button for turning the mobile computing device on or off. A
microphone 622 allows the mobile computing device 610 to
convert audible sounds into an electrical signal that may be
digitally encoded and stored 1n computer-readable memory,
or transmitted to another computing device. The mobile
computing device 610 may also include a digital compass,
an accelerometer, proximity sensors, and ambient light sen-
SOrS.

[0114] An operating system may provide an interiace
between the mobile computing device’s hardware (e.g., the
input/output mechanisms and a processor executing istruc-
tions retrieved from computer-readable medium) and soft-
ware. Example operating systems include ANDROID,
CHROME OS, 105, MAC OS X, WEAR OS, WINDOWS
7, WINDOWS PHONE 7, SYMBIAN, BLACKBERRY,
WEBOS, a variety of UNIX operating systems; or a pro-
prictary operating system for computerized devices. The
operating system may provide a platform for the execution
of application programs that facilitate interaction between
the computing device and a user.

[0115] The mobile computing device 610 may present a
graphical user interface with the touchscreen 612. A graphi-
cal user interface 1s a collection of one or more graphical
interface elements and may be static (e.g., the display
appears to remain the same over a period of time), or may
be dynamic (e.g., the graphical user interface includes
graphical 1nterface elements that anmimate without user
input).

[0116] A graphical interface element may be text, lines,
shapes, 1mages, or combinations thereof. For example, a
graphical interface element may be an icon that 1s displayed
on the desktop and the icon’s associated text. In some
examples, a graphical interface element 1s selectable with
user-input. For example, a user may select a graphical
interface element by pressing a region of the touchscreen
that corresponds to a display of the graphical interface
clement. In some examples, the user may manipulate a
trackball to highlight a single graphical interface element as
having focus. User-selection of a graphical interface element
may mvoke a pre-defined action by the mobile computing
device. In some examples, selectable graphical interface
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clements further or alternatively correspond to a button on
the keyboard 604. User-selection of the button may mvoke
the pre-defined action.

[0117] In some examples, the operating system provides a
“desktop” graphical user interface that 1s displayed after
turning on the mobile computing device 610, after activating,
the mobile computing device 610 from a sleep state, after
“unlocking” the mobile computing device 610, or after
receiving user-selection of the “home” button 618c. The
desktop graphical user interface may display several graphi-
cal interface elements that, when selected, invoke corre-
sponding application programs. An invoked application pro-
gram may present a graphical interface that replaces the
desktop graphical user interface until the application pro-
gram terminates or 1s hidden from view.

[0118] User-input may intluence an executing sequence of
mobile computing device 610 operations. For example, a
single-action user input (e.g., a single tap of the touchscreen,
swipe across the touchscreen, contact with a button, or
combination of these occurring at a same time) may 1nvoke
an operation that changes a display of the user interface.
Without the user-input, the user interface may not have
changed at a particular time. For example, a multi-touch user
input with the touchscreen 612 may invoke a mapping
application to “zoom-mn” on a location, even though the
mapping application may have by default zoomed-in after
several seconds.

[0119] The desktop graphical interface can also display
“widgets.” A widget 15 one or more graphical interface
clements that are associated with an application program
that 1s executing, and that display on the desktop content
controlled by the executing application program. A widget’s
application program may launch as the mobile device turns
on. Further, a widget may not take focus of the full display.
Instead, a widget may only “own” a small portion of the
desktop, displaying content and receiving touchscreen user-
input within the portion of the desktop.

[0120] The mobile computing device 610 may include one
or more location-identification mechanisms. A location-
identification mechanism may 1nclude a collection of hard-
ware and software that provides the operating system and
application programs an estimate of the mobile device’s
geographical position. A location-identification mechanism
may employ satellite-based positioning techniques, base
station transmitting antenna identification, multiple base
station triangulation, internet access point IP location deter-
minations, inferential identification of a user’s position
based on search engine queries, and user-supplied identifi-
cation of location (e.g., by receiving user a “check 1n” to a
location).

[0121] The mobile computing device 610 may include
other applications, computing sub-systems, and hardware. A
call handling unit may receive an indication of an mmcoming
telephone call and provide a user the capability to answer the
incoming telephone call. A media player may allow a user to
listen to music or play movies that are stored in local
memory of the mobile computing device 610. The mobile
device 610 may include a digital camera sensor, and corre-
sponding 1image and video capture and editing software. An
internet browser may enable the user to view content from
a web page by typing in an addresses corresponding to the
web page or selecting a link to the web page.

[0122] The mobile computing device 610 may include an
antenna to wirelessly communicate information with the
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base station 640. The base station 640 may be one of many
base stations 1 a collection of base stations (e.g., a mobile
telephone cellular network) that enables the mobile com-
puting device 610 to maintain communication with a net-
work 630 as the mobile computing device 1s geographically
moved. The computing device 610 may alternatively or
additionally communicate with the network 650 through a
Wi-F1 router or a wired connection (e.g., ETHERNET, USB,
or FIREWIRE). The computing device 610 may also wire-
lessly communicate with other computing devices using
BLUETOOTH protocols, or may employ an ad-hoc wireless
network.

[0123] A service provider that operates the network of
base stations may connect the mobile computing device 610
to the network 650 to enable communication between the
mobile computing device 610 and other computing systems
that provide services 660. Although the services 660 may be
provided over different networks (e.g., the service provider’s
internal network, the Public Switched Telephone Network,
and the Internet), network 650 1s illustrated as a single
network. The service provider may operate a server system
652 that routes information packets and voice data between
the mobile computing device 610 and computing systems
associated with the services 660.

[0124] The network 650 may connect the mobile comput-
ing device 610 to the Public Switched Telephone Network
(PSTN) 662 1n order to establish voice or fax communica-
tion between the mobile computing device 610 and another
computing device. For example, the service provider server
system 632 may receive an indication from the PSTN 662 of
an incoming call for the mobile computing device 610.
Conversely, the mobile computing device 610 may send a
communication to the service provider server system 652

initiating a telephone call using a telephone number that 1s
associated with a device accessible through the PSTN 662.

[0125] The network 650 may connect the mobile comput-
ing device 610 with a Voice over Internet Protocol (VoIP)
service 664 that routes voice communications over an IP
network, as opposed to the PSTN. For example, a user of the
mobile computing device 610 may mvoke a VoIP applica-
tion and mmitiate a call using the program. The service
provider server system 652 may forward voice data from the
call to a VoIP service, which may route the call over the
internet to a corresponding computing device, potentially
using the PSTN for a final leg of the connection.

[0126] An application store 666 may provide a user of the
mobile computing device 610 the ability to browse a list of
remotely stored application programs that the user may
download over the network 650 and install on the mobile
computing device 610. The application store 666 may serve
as a repository of applications developed by third-party

application developers. An application program that 1is
installed on the mobile computing device 610 may be able
to communicate over the network 650 with server systems
that are designated for the application program. For
example, a VoIP application program may be downloaded
from the Application Store 666, enabling the user to com-
municate with the VoIP service 664.

[0127] The mobile computing device 610 may access
content on the internet 668 through network 650. For
example, a user of the mobile computing device 610 may
invoke a web browser application that requests data from
remote computing devices that are accessible at designated
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universal resource locations. In various examples, some of
the services 660 are accessible over the internet.

[0128] The mobile computing device may communicate
with a personal computer 670. For example, the personal
computer 670 may be the home computer for a user of the
mobile computing device 610. Thus, the user may be able to
stream media from his personal computer 670. The user may
also view the file structure of his personal computer 670, and
transmit selected documents between the computerized
devices.

[0129] A voice recognition service 672 may receive voice
communication data recorded with the mobile computing
device’s microphone 622, and translate the voice commu-
nication into corresponding textual data. In some examples,
the translated text 1s provided to a search engine as a web
query, and responsive search engine search results are trans-
mitted to the mobile computing device 610.

[0130] The mobile computing device 610 may communi-
cate with a social network 674. The social network may
include numerous members, some of which have agreed to
be related as acquaintances. Application programs on the
mobile computing device 610 may access the social network
674 to retrieve miformation based on the acquaintances of
the user of the mobile computing device. For example, an
“address book™ application program may retrieve telephone
numbers for the user’s acquaintances. In various examples,
content may be delivered to the mobile computing device
610 based on social network distances from the user to other
members 1 a social network graph of members and con-
necting relationships. For example, advertisement and news
article content may be selected for the user based on a level
of interaction with such content by members that are “close”
to the user (e.g., members that are “friends” or “Iriends of
friends”™).

[0131] The mobile computing device 610 may access a
personal set of contacts 676 through network 650. Each
contact may 1dentily an individual and include information
about that individual (e.g., a phone number, an email
address, and a birthday). Because the set of contacts 1is
hosted remotely to the mobile computing device 610, the
user may access and maintain the contacts 676 across
several devices as a common set ol contacts.

[0132] The mobile computing device 610 may access
cloud-based application programs 678. Cloud-computing
provides application programs (e.g., a word processor or an
email program) that are hosted remotely from the mobile
computing device 610, and may be accessed by the device
610 using a web browser or a dedicated program. Example
cloud-based application programs include GOOGLE DOCS
word processor and spreadsheet service, GOOGLE GMAIL
webmail service, and GOOGLE PHOTOS picture manager.

[0133] Mapping service 680 can provide the mobile com-
puting device 610 with street maps, route planning infor-
mation, and satellite images. An example mapping service 1s
GOOGLE MAPS. The mapping service 680 may also
receive queries and return location-specific results. For
example, the mobile computing device 610 may send an
estimated location of the mobile computing device and a
user-entered query for “pizza places’™ to the mapping service
680. The mapping service 680 may return a street map with
“markers” superimposed on the map that identily geographi-
cal locations of nearby “pizza places.”

[0134] Turn-by-turn service 682 may provide the mobile
computing device 610 with turn-by-turn directions to a
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user-supplied destination. For example, the turn-by-turn
service 682 may stream to device 610 a street-level view of
an estimated location of the device, along with data for
providing audio commands and superimposing arrows that
direct a user of the device 610 to the destination.

[0135] Various forms of streaming media 684 may be
requested by the mobile computing device 610. For
example, computing device 610 may request a stream for a
pre-recorded video file, a live television program, or a live
radio program. Example services that provide streaming
media include YOUTUBE and PANDORA.

[0136] A micro-blogging service 686 may receive from
the mobile computing device 610 a user-input post that does
not identily recipients of the post. The micro-blogging
service 686 may disseminate the post to other members of
the micro-blogging service 686 that agreed to subscribe to
the user.

[0137] A search engine 688 may receive user-entered
textual or verbal queries from the mobile computing device
610, determine a set of internet-accessible documents that
are responsive to the query, and provide to the device 610
information to display a list of search results for the respon-
sive documents. In examples where a verbal query 1s
received, the voice recognition service 672 may translate the
received audio mto a textual query that 1s sent to the search
engine.

[0138] These and other services may be implemented 1n a
server system 690. A server system may be a combination of
hardware and software that provides a service or a set of
services. For example, a set ol physically separate and
networked computerized devices may operate together as a
logical server system unit to handle the operations necessary
to offer a service to hundreds of computing devices. A server
system 1s also referred to herein as a computing system.

[0139] In various implementations, operations that are
performed “in response to” or “as a consequence of” another
operation (€.g., a determination or an identification) are not
performed if the prior operation i1s unsuccessiul (e.g., 1f the
determination was not performed). Operations that are per-
formed “automatically” are operations that are performed
without user intervention (e.g., intervening user input).
Features in this document that are described with conditional
language may describe implementations that are optional. In
some examples, “transmitting” from a first device to a
second device includes the first device placing data into a
network for receipt by the second device, but may not
include the second device recerving the data. Conversely,
“recetving”’ from a first device may include receiving the
data from a network, but may not include the first device
transmitting the data.

[0140] “‘Determining” by a computing system can include
the computing system requesting that another device per-
form the determination and supply the results to the com-
puting system. Moreover, “displaying” or “presenting” by a
computing system can include the computing system send-
ing data for causing another device to display or present the
referenced information.

[0141] FIG. 7 1s a block diagram of computing devices
700, 750 that may be used to implement the systems and
methods described in this document, as either a client or as
a server or plurality of servers. Computing device 700 1s
intended to represent various forms of digital computers,
such as laptops, desktops, workstations, personal digital
assistants, servers, blade servers, mainframes, and other
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appropriate computers. Computing device 750 1s intended to
represent various forms of mobile devices, such as personal
digital assistants, cellular telephones, smartphones, and

other similar computing devices. The components shown
here, their connections and relationships, and their func-
tions, are meant to be examples only, and are not meant to
limit implementations described and/or claimed 1n this docu-
ment.

[0142] Computing device 700 includes a processor 702,
memory 704, a storage device 706, a high-speed interface
708 connecting to memory 704 and high-speed expansion
ports 710, and a low speed interface 712 connecting to low
speed bus 714 and storage device 706. Each of the compo-
nents 702, 704, 706, 708, 710, and 712, are interconnected
using various busses, and may be mounted on a common
motherboard or in other manners as appropriate. The pro-
cessor 702 can process structions for execution within the
computing device 700, including instructions stored in the
memory 704 or on the storage device 706 to display graphi-
cal information for a GUI on an external input/output device,
such as display 716 coupled to high-speed interface 708. In
other implementations, multiple processors and/or multiple
buses may be used, as appropriate, along with multiple
memories and types of memory. Also, multiple computing,
devices 700 may be connected, with each device providing
portions of the necessary operations (e.g., as a server bank,
a group of blade servers, or a multi-processor system).

[0143] The memory 704 stores information within the
computing device 700. In one implementation, the memory
704 1s a volatile memory unit or units. In another 1mple-
mentation, the memory 704 1s a non-volatile memory unit or
units. The memory 704 may also be another form of
computer-readable medium, such as a magnetic or optical

disk.

[0144] The storage device 706 1s capable of providing
mass storage for the computing device 700. In one 1mple-
mentation, the storage device 706 may be or contain a
computer-readable medium, such as a floppy disk device, a
hard disk device, an optical disk device, or a tape device, a
flash memory or other similar solid state memory device, or
an array ol devices, including devices 1n a storage area
network or other configurations. A computer program prod-
uct can be tangibly embodied 1n an information carrier. The
computer program product may also contain instructions
that, when executed, perform one or more methods, such as
those described above. The information carrier 1s a com-
puter- or machine-readable medium, such as the memory
704, the storage device 706, or memory on processor 702.

[0145] The high-speed controller 708 manages band-
width-intensive operations for the computing device 700,
while the low speed controller 712 manages lower band-
width-intensive operations. Such allocation of functions 1s
an example only. In one implementation, the high-speed
controller 708 1s coupled to memory 704, display 716 (e.g.,
through a graphics processor or accelerator), and to high-
speed expansion ports 710, which may accept various
expansion cards (not shown). In the implementation, low-
speed controller 712 1s coupled to storage device 706 and
low-speed expansion port 714. The low-speed expansion
port, which may include various communication ports (e.g.,
USB, Bluetooth, Ethernet, wireless Ethernet) may be
coupled to one or more mput/output devices, such as a
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keyboard, a pointing device, a scanner, or a networking
device such as a switch or router, e.g., through a network
adapter.

[0146] The computing device 700 may be implemented 1n
a number of different forms, as shown in the figure. For
example, 1t may be implemented as a standard server 720, or
multiple times 1n a group of such servers. It may also be
implemented as part of a rack server system 724. In addition,
it may be implemented 1n a personal computer such as a
laptop computer 722. Alternatively, components from com-
puting device 700 may be combined with other components
in a mobile device (not shown), such as device 750. Each of
such devices may contain one or more of computing device
700, 750, and an entire system may be made up of multiple
computing devices 700, 750 communicating with each
other.

[0147] Computing device 750 includes a processor 752,
memory 764, an input/output device such as a display 754,
a communication interface 766, and a transceiver 768,
among other components. The device 750 may also be
provided with a storage device, such as a microdrive or other
device, to provide additional storage. Each of the compo-
nents 750, 752, 764, 754, 766, and 768, are interconnected
using various buses, and several of the components may be
mounted on a common motherboard or in other manners as
appropriate.

[0148] The processor 752 can execute mnstructions within
the computing device 750, including instructions stored in
the memory 764. The processor may be implemented as a
chupset of chips that include separate and multiple analog
and digital processors. Additionally, the processor may be
implemented using any of a number of architectures. For
example, the processor may be a CISC (Complex Instruction
Set Computers) processor, a RISC (Reduced Instruction Set
Computer) processor, or a MISC (Minimal Instruction Set
Computer) processor. The processor may provide, for
example, for coordination of the other components of the
device 750, such as control of user interfaces, applications

run by device 750, and wireless communication by device
750.

[0149] Processor 752 may communicate with a user
through control interface 758 and display interface 756
coupled to a display 754. The display 754 may be, for
example, a TFT (Thin-Film-Transistor Liquid Crystal Dis-
play) display or an OLED (Organic Light Emitting Diode)
display, or other appropriate display technology. The display
interface 756 may comprise appropriate circuitry for driving
the display 754 to present graphical and other information to
a user. The control interface 758 may receive commands
from a user and convert them for submission to the processor
752. In addition, an external interface 762 may be provide 1n
communication with processor 752, so as to enable near area
communication of device 750 with other devices. External
interface 762 may provided, for example, for wired com-
munication 1n some implementations, or for wireless com-
munication i other implementations, and multiple inter-
faces may also be used.

[0150] The memory 764 stores information within the
computing device 750. The memory 764 can be imple-
mented as one or more of a computer-readable medium or
media, a volatile memory unit or units, or a non-volatile
memory unit or units. Expansion memory 774 may also be
provided and connected to device 750 through expansion
interface 772, which may include, for example, a SIMM
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(Single In Line Memory Module) card interface. Such
expansion memory 774 may provide extra storage space for
device 750, or may also store applications or other infor-
mation for device 750. Specifically, expansion memory 774
may include instructions to carry out or supplement the
processes described above, and may include secure infor-
mation also. Thus, for example, expansion memory 774 may
be provide as a security module for device 750, and may be
programmed with instructions that permit secure use of
device 750. In addition, secure applications may be provided
via the SIMM cards, along with additional information, such
as placing i1dentifying information on the SIMM card 1n a
non-hackable manner.

[0151] The memory may include, for example, flash
memory and/or NVRAM memory, as discussed below. In
one implementation, a computer program product 1s tangibly
embodied 1n an information carrier. The computer program
product contains instructions that, when executed, perform
one or more methods, such as those described above. The
information carrier 1s a computer- or machine-readable
medium, such as the memory 764, expansion memory 774,
or memory on processor 752 that may be received, for
example, over transceiver 768 or external interface 762.

[0152] Device 750 may communicate wirelessly through
communication interface 766, which may include digital
signal processing circuitry where necessary. Communica-
tion interface 766 may provide for communications under
various modes or protocols, such as GSM voice calls, SMS,

EMS, or MMS messaging, CDMA, TDMA, PDC,
WCDMA, CDMA2000, or GPRS, among others. Such
communication may occur, for example, through radio-
frequency transceiver 768. In addition, short-range commu-
nication may occur, such as using a Bluetooth, Wik1, or other
such transceiver (not shown). In addition, GPS (Global
Positioning System) recerver module 770 may provide addi-
tional navigation- and location-related wireless data to
device 750, which may be used as appropriate by applica-
tions running on device 7350.

[0153] Device 750 may also communicate audibly using
audio codec 760, which may receive spoken information
from a user and convert 1t to usable digital information.
Audio codec 760 may likewise generate audible sound for a
user, such as through a speaker, ¢.g., 1n a handset of device
750. Such sound may include sound from voice telephone
calls, may include recorded sound (e.g., voice messages,
music files, etc.) and may also include sound generated by
applications operating on device 750.

[0154] The computing device 750 may be implemented 1n
a number of different forms, as shown 1n the figure. For
example, 1t may be implemented as a cellular telephone 780.
It may also be implemented as part of a smartphone 782,
personal digital assistant, or other similar mobile device.

[0155] Additionally computing device 700 or 750 can
include Universal Serial Bus (USB) flash drives. The USB
flash drives may store operating systems and other applica-
tions. The USB flash drives can include input/output com-
ponents, such as a wireless transmitter or USB connector
that may be inserted 1into a USB port of another computing
device.

[0156] Various implementations of the systems and tech-
niques described here can be realized 1n digital electronic
circuitry, itegrated circuitry, specially designed ASICs (ap-
plication specific integrated circuits), computer hardware,
firmware, software, and/or combinations thereof. These
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various implementations can include implementation 1n one
or more computer programs that are executable and/or
interpretable on a programmable system including at least
one programmable processor, which may be special or
general purpose, coupled to receive data and instructions
from, and to transmit data and instructions to, a storage
system, at least one mput device, and at least one output
device.

[0157] These computer programs (also known as pro-
grams, soltware, soltware applications or code) include
machine instructions for a programmable processor, and can
be implemented 1 a high-level procedural and/or object-
oriented programming language, and/or in assembly/ma-
chine language. As used herein, the terms “machine-read-
able medium” “computer-readable medium” refers to any
computer program product, apparatus and/or device (e.g.,
magnetic discs, optical disks, memory, Programmable Logic
Devices (PLDs)) used to provide machine instructions and/
or data to a programmable processor, including a machine-
readable medium that receives machine instructions as a
machine-readable signal. The term “machine-readable sig-
nal” refers to any signal used to provide machine nstruc-
tions and/or data to a programmable processor.

[0158] To provide for interaction with a user, the systems
and techmiques described here can be implemented on a
computer having a display device (e.g., a CRT (cathode ray
tube) or LCD (liquid crystal display) monitor) for displaying
information to the user and a keyboard and a pointing device
(e.g., a mouse or a trackball) by which the user can provide
input to the computer. Other kinds of devices can be used to
provide for interaction with a user as well; for example,
teedback provided to the user can be any form of sensory
teedback (e.g., visual feedback, auditory feedback, or tactile
teedback); and input from the user can be received 1n any
form, including acoustic, speech, or tactile mput.

[0159] The systems and techniques described here can be
implemented 1n a computing system that includes a back end
component (e.g., as a data server), or that includes a middle-
ware component (e.g., an application server), or that
includes a front end component (e.g., a client computer
having a graphical user interface or a Web browser through
which a user can interact with an implementation of the
systems and techniques described here), or any combination
of such back end, middleware, or front end components. The
components of the system can be interconnected by any
form or medium of digital data communication (e.g., a
communication network). Examples of communication net-
works include a local area network (“LAN"), a wide area
network (“WAN™), peer-to-peer networks (having ad-hoc or
static members), grid computing infrastructures, and the
Internet.

[0160] The computing system can include clients and
servers. A client and server are generally remote from each
other and typically interact through a communication net-
work. The relationship of client and server arises by virtue
of computer programs running on the respective computers
and having a client-server relationship to each other.

[0161] Although a few implementations have been
described 1n detail above, other modifications are possible.
Moreover, other mechanisms for performing the systems
and methods described in this document may be used. In
addition, the logic flows depicted in the figures do not
require the particular order shown, or sequential order, to
achieve desirable results. Other steps may be provided, or
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steps may be eliminated, from the described flows, and other
components may be added to, or removed from, the
described systems. Accordingly, other implementations are
within the scope of the following claims.

1-20. (canceled)
21. A computer-implemented method, comprising:

activating, by a mobile computing device, a cellular
connection mode of the mobile computing device;

activating, by the mobile computing device, a Wi-Fi
wireless connection mode of the mobile computing
device;

transitioning, by the mobile computing device, the mobile
computing device mto a connected flight mode,

wherein transitioning the mobile computing device nto
the connected flight mode 1ncludes:

terminating the cellular connection mode;

disabling an auto-join function of the WI-FI wireless
connection mode; and

allowing manual user selection to connect the mobile
computing device to a wireless network using the
Wi-F1 wireless connection mode while the mobile
computing device remains in the connected flight
mode.

22. The computer-implemented method of claim 21,
wherein the transitioming of the mobile computing device
into the connected flight mode comprises transitioming the
mobile computing device from a state in which a Wi-Fi
wireless connection 1s automatically disconnected 11 a qual-
ity of connection available via the Wi-Fi1 wireless connection
1s below a first threshold value, to a state i1n which the Wi-Fi
wireless connection 1s automatically disconnected if a qual-
ity of connection available via the Wi-F1 wireless connection
1s below a second threshold value that 1s different from the
first threshold value.

23. The computer-implemented method of claim 21,
wherein the transitioming of the mobile computing device
into the connected flight mode comprises transitioming the
mobile computing device from a state in which a captive
portal for log-in 1s provided for a first period of time on the
mobile computing device, to a state in which the captive
portal for log-1n 1s provided for a second period of time that
1s shorter than the first period of time, wherein the mobile
computing device disconnects a Wi-Fi1 wireless connection
after the second period of time while the mobile computing
device 1s 1n the connected flight mode.

24. The computer-implemented method of claim 21, fur-
ther comprising:

determining, by the mobile computing device while the
cellular connection mode remains activated, that a
sensor ol the mobile computing device has detected
information 1indicating that the mobile computing
device 1s located on an airplane; and

transitioning, by the mobile computing device in response
to having determined that the sensor has detected
information 1indicating that the mobile computing
device 1s located on the airplane.

25. The computer-implemented method of claim 24,
wherein:

the sensor includes a pressure sensor; and

determining that the sensor of the mobile computing
device has detected information indicating that the
mobile computing device 1s located on the airplane
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includes the mobile computing device detecting an
atmospheric pressure being lower than a predetermined
threshold value.

26. The computer-implemented method of claim 24, fur-
ther comprising:

determiming, by the mobile computing device in the

connected flight mode, that the sensor of the mobile
computing device has detected information indicating
that the mobile computing device 1s located off the
airplane; and

transitioning, by the mobile computing device 1n response

to having determined that the sensor detected informa-
tion 1ndicating that the mobile computing device 1s
located off the airplane, the mobile computing device
into a normal mode, including by enabling the cellular
connection mode while leaving the Wi-Fi wireless
connection mode activated.

277. The computer-implemented method of claim 26, fur-
ther comprising:

recerving, by the mobile computing device, a user input to

switch the mobile computing device from the normal
mode to the connected flight mode.

28. The computer-implemented method of claim 21,
wherein the transitioming of the mobile computing device
into the connected flight mode comprises transitioning the
mobile computing device from a state in which automatic
application backups are permitted to a state in which the
automatic application backups are not permitted.

29. The computer-implemented method of claim 21,
wherein the transitioming of the mobile computing device
into the connected flight mode comprises transitioning the
mobile computing device from a state in which automatic
background application refresh 1s permitted to a state in
which the automatic background application refresh i1s not
permitted.

30. The computer-implemented method of claim 21,
wherein the transitioming of the mobile computing device
into the connected flight mode comprises transitioning the
mobile computing device from a state in which automatic
application updates are permitted to a state 1n which the
automatic application updates are not permitted.

31. The computer-implemented method of claim 21, fur-
ther comprising activating, by the mobile computing device,
a Bluetooth wireless connection mode of the mobile com-
puting device, wherein the transitioning of the mobile com-
puting device imto the connected flight mode comprises
allowing the Bluetooth wireless connection mode to remain
activated.

32. A computing system, comprising:

one or more processors; and

one or more computer-readable devices including instruc-

tions that, when executed by the one or more proces-
sors, cause the computing system to perform operations
that include:
activating, by a mobile computing device, a cellular
connection mode of the mobile computing device;

activating, by the mobile computing device, a Wi-F1
wireless connection mode of the mobile computing
device;

transitioning, by the mobile computing device, the mobile

computing device into a connected flight mode,
wherein transitioning the mobile computing device nto
the connected flight mode 1ncludes:

terminating the cellular connection mode;
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disabling an auto-join function of the WI-FI wireless
connection mode; and

allowing manual user selection to connect the mobile
computing device to a wireless network using the
Wi-F1 wireless connection mode while the mobile
computing device remains in the connected tlight
mode.

33. The computing system of claim 32, wherein the
transitioming of the mobile computing device mto the con-
nected flight mode comprises transitioning the mobile com-
puting device from a state 1n which a Wi-F1 wireless
connection 1s automatically disconnected 1t a quality of
connection available via the Wi-F1 wireless connection 1s
below a first threshold value, to a state 1n which the Wi-Fi
wireless connection 1s automatically disconnected 11 a qual-
ity of connection available via the Wi-Fi wireless connection
1s below a second threshold value that 1s different from the
first threshold value.

34. The computing system of claim 32, wherein the
transitioning of the mobile computing device into the con-
nected flight mode comprises transitioning the mobile com-
puting device from a state in which a captive portal for
log-1n 1s provided for a first period of time on the mobile
computing device, to a state 1n which the captive portal for
log-1n 1s provided for a second period of time that 1s shorter
than the first period of time, wherein the mobile computing
device disconnects a Wi-F1 wireless connection after the
second period of time while the mobile computing device 1s
in the connected flight mode.

35. The computing system of claim 32, the operations
turther comprising:

determining, by the mobile computing device while the

cellular connection mode remains activated, that a
sensor of the mobile computing device has detected
information indicating that the mobile computing
device 1s located on an airplane; and

transitioning, by the mobile computing device 1n response

to having determined that the sensor has detected
information 1indicating that the mobile computing
device 1s located on the airplane.

36. The computing system of claim 35, wherein:

the sensor includes a pressure sensor; and

determining that the sensor of the mobile computing

device has detected information indicating that the
mobile computing device 1s located on the airplane
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includes the mobile computing device detecting an

atmospheric pressure being lower than a predetermined
threshold value.

37. The computing system of claim 32, wherein the
transitioming of the mobile computing device mto the con-
nected flight mode comprises transitioning the mobile com-
puting device from a state in which automatic application
backups are permitted to a state 1n which the automatic
application backups are not permitted.

38. The computing system of claim 32, wheremn the
transitioning of the mobile computing device nto the con-
nected tlight mode comprises transitioning the mobile com-
puting device from a state 1n which automatic background
application refresh 1s permitted to a state in which the
automatic background application reifresh 1s not permitted.

39. The computing system ol claim 32, wheremn the
transitioning of the mobile computing device nto the con-
nected tlight mode comprises transitioning the mobile com-
puting device from a state in which automatic application
updates are permitted to a state in which the automatic
application updates are not permitted.

40. A non-transitory computer readable medium having
program 1nstructions stored thereon that are executable by
one or more processors to perform functions comprising;

activating, by a mobile computing device, a cellular
connection mode of the mobile computing device;

activating, by the mobile computing device, a Wi-F1
wireless connection mode of the mobile computing
device;

transitioning, by the mobile computing device, the mobile
computing device into a connected fhght mode,
wherein transitioning the mobile computing device mnto
the connected tlight mode 1ncludes:

terminating the cellular connection mode;

disabling an auto-join function of the WI-FI wireless
connection mode; and

allowing manual user selection to connect the mobile
computing device to a wireless network using the
Wi-F1 wireless connection mode while the mobile
computing device remains 1n the connected flight
mode.
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