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HEADSET 

FIELD OF THE INVENTION 

The present invention relates to headsets, and more par 
ticularly to using one or more sensors within the headset for 
improved operation. 

BACKGROUND 

As portable devices are becoming more common, headsets 
are proliferating. Headsets include the Bluetooth headsets or 
plug-in headsets often used with mobile phones, headphones 
used with music players or other listening devices. Headsets 
may also be used with stationary devices such as landline 
telephones, computers, stereos, etc. 

While many older headsets are unpowered devices, simply 
using wires to lead the sound to the user’s ears, newer head 
sets are powered, and often include some processing power. 
In particular, headsets that have wireless connectivity are 
battery powered. Some wired headsets also are powered to 
provide noise cancellation or other features. 

SUMMARY 

A headset including at least one sensor is described. The 
sensor is used in the headset to improve function. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example, and 
not by way of limitation, in the ?gures of the accompanying 
drawings and in which like reference numerals refer to similar 
elements and in which: 

FIGS. 1A-D are exemplary forms of headsets. 
FIG. 2 is a block diagram of one embodiment of a headset. 
FIG. 3 is a ?owchart of one embodiment of utiliZing sensor 

data with a headset. 
FIG. 4 is a ?owchart of one embodiment of using command 

data for a headset. 
FIG. 5 is a ?owchart of one embodiment of using other 

sensor data with a headset. 

FIG. 6 is a ?owchart of one embodiment of using a single 
button user interface. 

FIG. 7 is a table of one example of using a sports/lifestyle 
application with a single button user interface. 

FIG. 8 is a ?owchart of one embodiment of using acceler 
ometer based commands. 

FIG. 9 is a block diagram of one embodiment of a computer 
system which may be used with the present invention. 

DETAILED DESCRIPTION 

The method and apparatus described is a headset including 
at least one sensor. The headset, in one embodiment, includes 
a motion sensor to detect the motion and orientation of the 
headset. If the headset is in the orientation indicating that it is 
being worn by a user and exhibiting a motion signature 
indicative that it is being worn by a user, then certain con?gu 
rations may be enabled, and the headset may be utiliZed in 
certain ways. In one embodiment, an accelerometer may be 
used to detect position. In one embodiment, an accelerometer 
may be used to detect minor motions characteristic of being 
positioned on a user’s ear or head, indicating that the headset 
is being worn. In one embodiment, a temperature, heart rate, 
or other sensor may be integrated into the headset. 
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2 
The following detailed description of embodiments of the 

invention makes reference to the accompanying drawings in 
which like references indicate similar elements, showing by 
way of illustration speci?c embodiments of practicing the 
invention. Description of these embodiments is in suf?cient 
detail to enable those skilled in the art to practice the inven 
tion. One skilled in the art understands that other embodi 
ments may be utiliZed and that logical, mechanical, electrical, 
functional and other changes may be made without departing 
from the scope of the present invention. The following 
detailed description is, therefore, not to be taken in a limiting 
sense, and the scope of the present invention is de?ned only 
by the appended claims. 

FIGS. 1A-1D are exemplary drawings of various headsets. 
Such headsets may be designed to be used with a handheld 
device such as a mobile phone, MP3 player, or other music 
player or device. In one embodiment, the headset is designed 
such that the positions that the headset may rest on a level 
surface, such as a table, is different from the orientation of the 
headset when worn by a user. As can be seen on FIG. 1A, the 

headset would have to rest on a sharp edge in order to be in the 
same position as on a user’s head. Similarly, FIG. 1B illus 
trates one embodiment a headset con?guration which is an 
in-ear device that may be used to ensure that the orientation 
when worn is not duplicated when the headset is stored or 
carried. FIG. 1C illustrates one embodiment of a headset 
which is a headphone having a similar quality. FIG. 1D illus 
trates one embodiment of a headset 150 which is a pair of 
glasses incorporating an inertial sensor 155, audio output 
160, button interface 165, and feedback system 170. 
Note that the term headset for the purposes of this patent 

encompasses all devices designed to be worn on the user’s 
head, and designed to transmit sound to the user whether 
through an in-ear speaker, bone conduction, or any other 
means of audio output. 

In one embodiment, a simple gravity sensor may be used to 
detect orientation (eg a suspended weight, which has the 
weight touching a contact, when the headset is in a particular 
orientation). In one embodiment, an accelerometer may be 
used to determine orientation. The orientation may be deter 
mined based upon the rolling averages of accelerations. In 
one embodiment, once the orientation is determined, a domi 
nant axis is as signed based upon the orientation. Determining 
an orientation of the electronic device may include identify 
ing a gravitational in?uence. The axis with the largest abso 
lute rolling average may be the axis most in?uenced by grav 
ity, which may change over time (e. g. as the electronic device 
is rotated). Therefore, a new dominant axis may be assigned 
when the orientation of the electronic device and/ or the iner 
tial sensor(s) attached to or embedded in the electronic device 
changes. 

In one embodiment, the actual axis with the largest abso 
lute rolling average over the sample period is assigned as the 
dominant axis. In alternative embodiments, the dominant axis 
does not correspond to one of the actual axes of the inertial 
sensor(s) in a current orientation, but rather to an axis that is 
de?ned as approximately aligned to gravity. In one embodi 
ment, the dominant axis corresponds to a virtual axis that is a 
component of a virtual coordinate system. In one embodi 
ment, a true gravity assessment, such as by doing trigonomet 
ric calculations on the actual axes based on the gravitational 
in?uence is performed to determine orientation. 
By ensuring that the “worn” orientation is not likely when 

the device is elsewhere, a simple identi?cation of the worn 
orientation is su?icient to identify that the headset is being 
worn. 
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FIG. 2 is a block diagram of one embodiment a headset 
control system. Note that the other aspects of the headset, e.g. 
transmission, voice control, any other features are not shoWn 
in this ?gure for simplicity. 

The system 200 includes sensor logic 210. In one embodi 
ment, the sensor logic 210 includes an orientation sensor 215. 
The orientation sensor 215 determines the orientation of the 
headset in space. In one embodiment, this is used for headsets 
con?gured to ensure that the “Wom” orientation is not repro 
duced in other locations. 

In one embodiment, the sensor logic 210 includes an accel 
erometer 220. The accelerometer 220 in one embodiment, 
determines orientation by detecting gravity, as noted above. 
In one embodiment, the accelerometer 220 determines 
Whether a headset is being Worn based on a motion signature. 
Generally speaking, people do not hold their heads perfectly 
steady. Even While standing still, minute motions are made 
naturally. The accelerometer 220 in the headset can detect 
these motions, and utiliZe that data to determine that the 
headset is being Worn. In one embodiment, there are motion 
signatures 225 stored, to Which the motions detected by the 
accelerometer are compared. In one embodiment, the motion 
signature of placing the headset on the ear and removing the 
headset from the ear is utiliZed to detect When the headset is 
being Worn. If it has been placed on the ear, but not removed, 
the headset is almost certainly being Worn. 

In one embodiment, the accelerometer 220 is also used to 
detect commands indicated by motions such as taps and 
shakes. In one embodiment, command mapper 230 may be 
used to identify commands based on accelerometer data. In 
one embodiment, accelerometer 220 includes a buffer (not 
shown), to buffer the accelerometer data temporarily. 

In one embodiment, a temperature sensor 235 may be used 
to detect that the headset is being Worn. The temperature 
sensor 235 Would detect the user’s body temperature, Which 
is unlikely to be achieved in other environments, eg on a 
desk, in a purse, etc. In one embodiment, the output tempera 
ture sensor 235 may also be used for detecting health issues. 
In one embodiment, the temperature sensor 235 may also be 
used to provide a temperature-based adjustment to a step 
counter 240. In one embodiment, the temperature sensor 235 
may include tWo sensors, an ambient sensor (e.g. external to 
the user) and a body sensor (eg the user’s body temperature). 
With tWo sensors, the system can distinguish betWeen being 
in a hot car and being Worn, based on a difference in ambient 
and body temperatures. In one embodiment, the temperature 
difference may also be used to adjust other measurements, as 
Will be described beloW. 

In one embodiment, a heart rate sensor 245 may be 
included in the system as Well. In one embodiment the heart 
rate sensor 245 may be incorporated into an ear clip Which is 
part of the headset. The signal from an infrared light trans 
mitted through earlobe Would then be used to detect the heart 
rate in one embodiment. In another embodiment, re?ected 
infrared light someWhere else on the head Where there is a 
high density of capillaries may be used. The heart rate detec 
tion may be used to determine Whether the headset is being 
Worn. In one embodiment, the heart rate data may also be used 
to provide an exertion based adjustment to the sports solution 
240. 

In one embodiment, one or more of the sensors 210 may be 
present in a headset, and the sensors can be used to determine 
With some certainty Whether a headset is being Worn by a user. 

In one embodiment, as noted above, the system includes a 
sports solution 240. The sports solution 240 is used to calcu 
late activity information Which may include speed, distance, 
cadence, steps and data via the headset. In one embodiment, 
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4 
temperature or heart rate data may also be provided to the 
sports solution 240. The sports solution 240 can adjust the 
calories burned, or the cadences, based on such data, as appro 
priate. One embodiment of a step counting algorithm that 
may be used by the system is described in US. patent appli 
cation Ser. No. 11/891,112, entitled “HUMAN ACTIVITY 
MONITORING DEVICE WITH DISTANCE CALCULA 
TION.” In one embodiment, the output of sports solution 240 
may be provided to the user directly via audio feedback using 
training logic 290. In one embodiment, the sports solution’s 
data may be made available to the user via alternative con 
nections, eg a Web page or a home computer. In one embodi 
ment, the Sports solution tracks the user’s steps taken 
throughout the day. This activity data and other sensor data 
may be sent to a remote server. It may be sent via SMS 
message through a Wirelessly tethered mobile phone, or by 
alternative means. In one embodiment, the collected data 
received from the headset may be stored in a central location, 
and made available to the user. One example of such a system 
is described in co-pending application Ser. No. 11/192,549, 
entitled “MONITOR, CONTROL, AND SHARE (MACS) 
SYSTEM”. 

In one embodiment, the headset further includes a button 
interface 295. Button interface along With speaker system 
enables a single button to provide control over the sports 
solution, and provide audio feedback to the user. FIG. 6 is a 
?owchart of one embodiment of using the single button navi 
gation structure. FIG. 7 is an exemplary table that describes 
one embodiment of the command loops Which can be used. 

In one embodiment, the button interface provides the abil 
ity to utiliZe a looping menu system, enabling the user to 
perform complex selections With the single button. 

In one embodiment, the system further includes con?gu 
ration logic 250. Con?guration logic 250 enables the system 
to change the settings/pro?les based on detected information. 
In one embodiment, con?guration logic 250 enables the head 
set to change the headset con?guration. 

In one embodiment, con?guration logic 250 enables the 
headset to send commands to a mobile device Which is 
coupled to the headset, and change the con?guration of the 
mobile device as Well. 

In one embodiment, con?guration logic 250 includes a 
poWer logic 260. PoWer logic 260 enables the headset to be 
poWered doWn, When the headset is not being Worn, and 
automatically turned on When the headset is Worn. Generally 
speaking headsets such as Bluetooth headsets are poWered by 
batteries. The user is supposed to manually turn them off 
When he or she takes them off. This often does not happen, 
draining the batteries. Therefore, the poWer logic 260 poWers 
doWn the transmission and other high poWered elements of 
the headset When the headset is not being Worn. Simply by 
monitoring the sensors 210, Which require little poWer com 
pared to maintaining a Bluetooth or similar netWork, the 
headset can be poWered doWn and up, based on actual use. In 
one embodiment, the poWer logic 260 gradually scales doWn 
sampling of the sensors, as time lapses. For example, While in 
use accelerometer data may be sampled every 10 millisec 
onds. When lack of activity is initially detected, the sampling 
rate may be increased to every 40 milliseconds, and as time 
lapses the sampling rate may be decreasedigradually, step 
Wise, or in one stepito the loWest sampling rate. In one 
embodiment, the loWest sampling rate is one sample per 
second. 

In one embodiment, con?guration logic 250 further 
includes pro?le adjustor 270. Pro?le adjustor 270 adjusts the 
headset and/or the related mobile device to a different pro?le. 
Device pro?les include the format hoW noti?cations are dis 
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played (e. g. ringing on the headset, ringing a mobile device, 
ringing both, vibration, etc.) When the system detects that the 
headset is Worn, the pro?le adjustor 270 can adjust the noti 
?cation pro?le to ring only in the headset (and not the phone), 
and vice versa if the phone is not being Worn. Other pro?le 
adjustments may be implemented by the pro?le adjustor 270 
in response to sensor input. 

In one embodiment, the system further includes command 
logic 280. Command logic 280 utiliZes data from the sensors 
210 to execute commands. In one embodiment, command 
logic 280 utiliZes data from the accelerometer 220. In one 
embodiment, command logic 280 interfaces With command 
store 285, Which stores motion signatures for various com 
mands. Such commands may include, for example “ansWer 
phone in response to detecting a tap-tap command if headset 
is on-ear,” “ansWer phone in response to detecting a shake 
shake command if the headset is not on-ear” or activate head 
set When detecting that headset is picked up and placed on 
ear,” etc. 

In one embodiment, the system further includes a user 
interface 265, Which enables a user to adjust the settings. In 
one embodiment, the user may adjust the pro?le options, 
commands, and mappings through user interface 265. 

FIG. 3 is a ?owchart of one embodiment of the system. The 
process, in one embodiment, is active Whenever the handset is 
poWered. 

The process starts at block 305. At block 310, the process 
determines Whether the headset has been placed into the 
“Worn” position. The Worn position corresponds to Whatever 
position the headset inhabits When it is in use. If the process 
determines that the headset has been placed in the Worn 
position, the process continues to block 315. 

At block 315, the process determines Whether the headset 
is currently off/on standby. If so, at block 320, the headset is 
turned on. In one embodiment, turning on the headset 
includes enabling any Wireless communications, speakers, 
microphones and other aspects of a headset Which Would be 
utiliZed When the headset is in use. The process then continues 
to block 325. If the headset Was not off, the process continues 
directly to block 325. 
At block 325, the headset is paired to a mobile device, if 

this is appropriate. This is applicable only to Wirelessly 
coupled headsets, as Wired headsets need not be paired. If the 
headset is Wireless, at block 325, Whatever con?gurations 
need to be adjusted to couple the headset to the mobile device 
is performed. In one embodiment, the pairing may be done by 
utiliZing a motion command. One embodiment of pairing in 
this manner is described in co-pending application Ser. No. 
11/855,133 entitled “A METHOD AND APPARATUS TO 
ENABLE PAIRING OF DEVICES”. 
At block 335, the process determines Whether there is a call 

in progress on the mobile device. If so, at block 340, the call 
is routed to the headset, and ansWered. This enables a user to 
pick up a call on a headset simply by placing the headset on 
the ear. In one embodiment, this feature may be enabled and 
disabled by the user. The process then continues to block 345. 
If there is no call in progress, the process continues directly to 
block 345. 

At block 345, the process performs any other con?guration 
steps. For example, in a mobile device such as a mobile 
phone, the con?guration may include setting the ringer to ring 
via the headset only, etc. 

The process then returns to block 310, to continue moni 
toring the status of the headset. 

If at block 310 the process determined that the headset had 
not been put on, the process continues to block 350. 
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At block 350, the process determines Whether the headset 

has been taken off. If so, the process continues to block 355. 
OtherWise, the process returns to block 310 to continue moni 
toring the status of the headset. 
At block 355, the process determines Whether there is a call 

in progress, if the mobile device is a telephone. If there is a 
call in progress, at block 360, the call is placed on hold, as a 
result of the headset being taken off. In another embodiment, 
the call may be routed to a speaker phone. In another embodi 
ment, the call may be routed to a speaker phone, and the 
microphone may be muted. In one embodiment, the user may 
con?gure Which of these options occurs. In one embodiment, 
the user may, While removing the headset, perform a motion 
command to select an option. In one embodiment, nothing 
further happens until the call is terminated. The device 
remains in this state, in one embodiment until the user per 
forms another action. Therefore, the process returns to block 
3 10, to monitor the headset. If there Was no call in progress, as 
determined at block 360, the process continues to block 365. 
At block 365, the process re-con?gures the device as if the 

headset Were not connected. For example, it ensures that any 
noti?cations happen through the mobile device, not the head 
set. 

At block 370, the headset is placed in suspend or loW 
poWer mode. In this mode, there is suf?cient poWer main 
tained to monitor at least one sensor. HoWever, other elements 
such as Bluetooth or other Wireless connections are turned 
off. This extends the battery life of the device. The process 
then returns to block 310, to monitor for motion. 

FIG. 4 is a ?owchart of one embodiment of using command 
data for a headset. In one embodiment, accelerometer data is 
continuously received in a buffer, and evaluated. 
The process starts at block 405. At block 410, the process 

determines Whether the data in the buffer corresponds to 
relevant accelerometer data, eg su?icient data for evalua 
tion. Relevant accelerometer data is accelerometer data 
Which may correspond to a command, step, or other moni 
tored unit. If no accelerometer data Was received, the process 
continues to block 415. At block 415, the process determines 
Whether a su?icient period of no motion has occurred. 
Humans are alWays moving, at least minor muscle tremors 
occur even While holding “perfectly still.” Therefore, a com 
plete lack of motion indicates that the device is not being Worn 
by a user. If a su?icient period of motionlessness has 
occurrediin one embodiment 5 secondsithe headset is 
turned off/put on standby. The process then ends at block 420. 
Note that the headset, in one embodiment, continues to moni 
tor for accelerations, even While in standby mode. 

If, at block 415, the process determines that the period of 
non-motion is beloW the threshold, the process returns to 
block 410, to continue monitoring the acceleration data. 

If, at block 410, the process determined that relevant accel 
erometer data had been received, the process continues to 
block 425. 

At block 425, the process determines Whether the acceler 
ometer data corresponds to a step. A step is a unit of move 
ment Which is used to monitor a user’s activity level. If so, at 
block 430, the step is added to the step buffer. The data 
corresponding to the step is then removed from the acceler 
ometer buffer. The process then returns to block 410, to con 
tinue monitoring the accelerometer data. 

If, at block 425, it Was determined that the data did not 
correspond to a step, the process continues to block 435. 
At block 435, the process determines Whether the accel 

eration Was a phone command. In one embodiment, one 
phone command is a shake shake (eg a particular identi?ed 
motion). Note that shake shake in this case corresponds to 
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sharp changes in direction (e.g. rapidly moving the device 
up-down-up-down). In one embodiment, a shake is de?ned 
by an acceleration, a sharp change in direction, and another 
acceleration, for example rapidly moving the device up and 
then down. Note that while shake shake is the motion com 
mand described, alternative commands may be de?ned as 
well. In one embodiment, the shake shake command may be 
available when the headset is not worn. In one embodiment, 
when the headset is worn, a phone command may be a tap-tap 
(e. g. two taps on the headset itself). However, any other 
de?ned set of motions may be substituted for the purposes of 
this discussion. 

If the acceleration was identi?ed as a phone command, at 
block 440, the process determines whether there is an incom 
ing call, a call in progress, or neither. If there is an incoming 
call, at block 445, the phone command picks up the call. In 
one embodiment, the phone command further routes the call 
to the headset. Since the user is utiliZing the headset acceler 
ometer command to pick pick up the call, it is assumed that 
the user will wish to utiliZe the headset for the call. In one 

embodiment, the user may choose to route the call to voice 
mail, instead of answering the call, by utiliZing a different 
command. For example, tapping the device three times may 
be the “send to voicemail command.” For another example, 
taking the headset off may be a command to send the incom 
ing call to voicemail. 

If there was a call in progress, at block 450, in one embodi 
ment the phone command is used to terminate the call. If 
neither was true, in one embodiment the headset instructs the 
mobile device to display an interface at block 453. In one 
embodiment, the interface may be a dialing interface. In one 
embodiment, the interface may be a speech recognition 
menu. The process then returns to block 410, to continue 
monitoring the accelerometer data. If the data was not a phone 
command, the process continues to block 455. 

At block 455, the process determines whether the accel 
eration data corresponds to volume control. Controlling vol 
ume, in one embodiment, is based on a motion signature. In 
one embodiment, the user may de?ne an appropriate motion 
signature. For example, volume control in one embodiment 
may comprise a tap-tap (e.g. two short taps on the headset 
while it is worn.) If the acceleration data was a volume con 
trol, the process continues to block 460. At block 460, the 
process determines whether the headset is being properly 
worn. In one embodiment, “properly worn” indicates that the 
headset is worn in a way that the user can utiliZe the speaker 
in the headset if one is present. If the headset is properly worn, 
then the volume control is adjusted in response to the volume 
control command, at block 465. In one embodiment, the 
volume control is a cycle (e.g. each tap-tap command 
increases the volume until a maximum volume is reached, and 
subsequent tap-taps decrease the volume). Alternative meth 
ods of volume control may be used. For example, a tap-tap on 
one side of the device may indicate that the volume should be 
increased, while a tap on the other side of the device may 
indicate that the volume should be decreased. If the headset is 
not worn, an alternative volume command is executed, at 
block 470. 

At block 480, the process determines whether the acceler 
ometer data corresponds to any other command that is recog 
niZed. If so, that command is executed, at block 485. The 
command execution may vary by the position of the headset. 
In one embodiment, a different command may be associated 
with the same accelerometer data when the headset is worn v. 
when the headset is in a rest position. The process then returns 
to block 410, to continue monitoring the accelerometer data. 
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FIG. 5 is a ?owchart of one embodiment of using other 

sensor data with a headset. In one embodiment, the headset 
can be used as a step counter. Step counting is useful for 
determining a user’s activity level. In one embodiment, the 
step counting mechanism is independent of the headset’s 
location, e. g. it works whether the headset is worn, or carried 
in a pocket, bag, backpack, purse, or elsewhere on the user. 
The process starts at block 505. At block 510, the process 

accumulates accelerometer data. At block 520, the process 
determines whether a potential step has been detected. In one 
embodiment, if a potential step is detected, the process con 
tinues to block 525. Otherwise, the process returns to block 
510, to continue accumulating accelerometer data. 
At block 525, the process determines whether there is an 

established cadence for the steps. Generally speaking, people 
walk at a particular cadence, and their cadence does not 
change unless circumstances change, eg the terrain, envi 
ronment, or goals change. 

If there is an established cadence, at block 530, the process 
determines whether the potential steps ?t within the cadence. 
If so, at block 535, they are added to the step buffer. The 
process then continues to block 540. 
At block 540, the audio output is adaptediif it is not 

already soito the user’ s cadence/ steps. That is, based on the 
cadence, the system estimates a noise level, and adjusts audio 
output. Generally, when a user is running the ambient noise 
level is quite a lot higher than during a stroll. Therefore, in one 
embodiment, the audio outputiwhether of a mobile tele 
phone, a mobile music player, or another deviceiis adjusted 
based on the user’s cadence. 

In one embodiment, the system may further include a train 
ing aspect. The training aspect provides audio feedback to the 
user. The cadence-adjustment for the audio feedback ensures 
that the feedback is appropriate to the cadence. A user running 
at a steady high cadence, as exercise, is likely interested in 
different data than a user who is taking a leisurely stroll. In 
one embodiment, if the headset measures that the user is 
walking, it provides walking walking related feedback 
focused on number of steps, aerobic steps, distance and calo 
ries. In one embodiment, if the headset detects a run, then 
feedback is on running parameters such as distance covered, 
pace, and speed. In one embodiment, the feedback itself, and 
the particular types of feedback at various cadences, are con 
?gurable by the user. 
At block 545, the process determines whether there are 

other sensors whose data should be integrated with the accel 
erometer data. If so, the process continues to block 550. 
Otherwise, the process returns to block 510, to continue 
monitoring the accelerometer data. 

At block 550, the process compares sensor data with 
expected data. The expected data is based on immediate past 
dataie. g. the last set of readings for this user. In one embodi 
ment, expected data may also utiliZe statistical data regarding 
this user, or equivalent users. 

If there is a difference between the expected data and the 
actual sensor data, at block 560, the process determines 
whether the difference is an actual difference or a glitch or 
spike that should be ignored, or a potential problem. 

For example, when measuring heart rate through an 
earclip, the ambient lighting and user’s sweat may affect the 
readings from the sensor. Using the accelerometer data can 
adjust for such. For example, if a user is running along at a 
constant cadence and relatively constant heart rate, if there is 
a sudden spike in the heart rate, there should be a correspond 
ing change in cadence to re?ect this change in heart rate. If 
cadence has not changed in either either direction, then this 
anomaly in the heart rate can be removed. 
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In another example, if one of the sensors is a pressure 
sensor, it can be used to measure changes in elevation. Know 
ing elevation changes can be again used to correct the sensor 
data. For example, if heart rate increases, and the pressure 
sensor shoWs that the user is climbing in elevation, and 
cadence changes slightly, then the system can determine that 
the user is running up a hill. If cadence is unchanged, eleva 
tion is unchanged, but heart rate spikes up or doWn, again this 
can be corrected, if it is the result of interfering factors such as 
user’s sWeat or changes in ambient lighting effecting the 
reading of an ear clip heart rate monitor. 

If, at block 560, the process determines that the change is a 
glitch and is not a real change in the parameter being mea 
sured, the data is corrected at block 565.At block 570, the data 
is stored. In one embodiment, the full data is stored, but the 
glitch is labeled. In one embodiment, by making this correc 
tion, the user is reassured that the sensor error is not an 

indicator of a health problem. In another embodiment, the 
glitch is not displayed. In one embodiment, the glitch data 
may be displayed upon speci?c request. In one embodiment, 
the glitch data may be collected for the purposes of evaluating 
sensor quality, accuracy, or usefulness. In another embodi 
ment, the glitch data is not stored at all. The process then 
returns to block 510, to continue collecting data. 

If at block 530, the process determined that the current 
steps Were not Within the cadence, the process continues to 
block 575. 

At block 575, the process utiliZes the sensor data to deter 
mine Whether there are any abnormalities in the accelerom 
eter readings. This parallels the discussion about correcting 
sensor glitches based on accelerometer data. If no corrections 
are needed, at block 580, the process starts a neW step buffer. 
This neW step buffer Will be maintained until a neW cadence 
is established. If there are abnormalities, at block 575, the 
process adjusts the cadence data based on the sensor infor 
mation at block 585. The process then returns to block 530, 
and the step data is then either added to the existing step 
count, or to the neW step buffer, depending on Whether the 
adjusted cadence is still different from a current cadence. 

If at block 525, no cadence Was detected, the process con 
tinues to block 527. At block 527, a neW cadence is estab 
lished based on the neW potential step data, and a neW step 
buffer is initialiZed. The process then continues to block 535, 
Where the potential step is added to the neW step buffer. 

FIG. 6 is a ?owchart of one embodiment of using a single 
button interface. The process starts at block 610. In one 
embodiment, the process starts When the device is active, but 
no buttons have been pressed. 

At block 615, the process determines Whether any buttons 
presses have been detected. In one embodiment, multiple 
button presses in rapid sequence may comprise a single com 
mand. Therefore, prior to evaluating the button press data the 
device ensures that the button presses are ?nished. If so, the 
process continues to block 620. OtherWise, the process con 
tinues to block 660. 

At block 620, the process determines the current state of 
the device, and the current location in the menu tree. At block 
630, the appropriate response is identi?ed. The appropriate 
action may be a change in state (eg turning on or off some 
feature), a change in feature (e.g. turn up or doWn the vol 
ume), or presenting another menu option. At block 640, the 
process determines Whether the menu choice is an action, or 
the presentation of additional menu choices. If the response 
Was to perform an action, at block 650 the action is per 
formed. The process then returns to block 615 to monitor for 
further button presses. 
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If the response is the presentation of further menu choices, 

the process continues to block 660. At block 660, in one 
embodiment, menu choices are presented by verbally listing 
the options to the user. 

If so, the process continues to block 670, to detect a sub 
sequent button presses. At block 670, a subsequent button 
press is detected. The process then continues to block 620, to 
act on the subsequent button press. 

If there is no subsequent selection at block 670, the process 
times out after a While, at block 680. After the process times 
out, it returns to block 615, to determine Whether any button 
presses have been detected. 

If, at block 615, no button presses are detected, the process 
continues to block 690. At block 690, the process determines 
Whether there has been any state change detected that may 
trigger an action in the menu. For example, in one embodi 
ment, a user beginning or ending a Workout may trigger an 
action. In one embodiment, the sensor data is used to detect 
the state changes. 

If no state change is detected, the process returns to block 
615, to continue monitoring for button selections. If a state 
change is detected, the process continues to block 620, to 
detect the neW state of the device, and the current location in 
the menu tree. In this Way, the user can control the device 
utiliZing only a single button. 

In one embodiment, the headset may include a sports/ 
lifestyle button. FIG. 7 is a table of one embodiment of using 
this feature. 

The sports/lifestyle button provides a single button user 
interface. In one embodiment, this Works for a single ear 
solution as Well as a stereo headset. The button enables a user 

to navigate through various options, Without having to take 
off the headset, and Without requiring a visual feedback 
mechanism (eg a screen). Furthermore, by only using a 
single button as the interface, the user need not grope for the 
correct button, and the interface can be easily implemented on 
a device With extremely limited real-estate such as a headset. 

FIG. 7 illustrates an exemplary navigation using a single 
button, for a lifestyle/ sports application. As can be seen, 
depending on the starting condition, the result of each button 
press differs. In one embodiment, audio feedback may be 
used, to indicate What command Was received. In another 
embodiment, the feedback may be via vibration, or audio data 
provided via bone conduction rather than a speaker. 

In the table shoWn in FIG. 7, the user can start, pause, and 
stop a Workout program. In one embodiment, While the Work 
out program is active, a musical accompaniment may play. 

FIG. 7 shoWs an exemplary table of actions in response to 
various types of activations of a single button. One of skill in 
the art Would understand that this Would apply to other types 
of applications, for example to navigation With a music 
player, a mobile phone application, etc. 

In one embodiment, the user may utiliZe motions to com 
municate commands, instead of or in addition to using a 
button interface. FIG. 8 is a ?owchart of one embodiment of 
accelerometer based commands, and appropriate feedback. 
The process starts at block 810. In one embodiment, the 

system continuously monitors for motion commands. 
At block 820, the process determines Whether a motion 

command has been received. A motion command, in one 
embodiment may be a shake shake command. A shake shake 
command is a rapid up-doWn-up-doWn movement of a 
device. Of course, this command can only be received When 
the device is not being Worn. In one embodiment, the motion 
command may be a tap tap command. A tap tap command is 
tWo taps in rapid sequence on the device itself. This command 
can be most easily received When the device is Worn. 








