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SYSTEMS, ARTICLES, AND METHODS FOR 
HUMAN-ELECTRONICS INTERFACES 

BACKGROUND 

0001 1. Technical Field 
0002 The present systems, articles, and methods gener 
ally relate to human-electronics interfaces and particularly 
relate to electromyographic control of electronic devices. 
0003 2. Description of the Related Art 

Wearable Electronic Devices 

0004 Electronic devices are commonplace throughout 
most of the world today. Advancements in integrated circuit 
technology have enabled the development of electronic 
devices that are sufficiently small and lightweight to be car 
ried by the user. Such “portable' electronic devices may 
include on-board power Supplies (such as batteries or other 
power storage systems) and may be designed to operate with 
out any wire-connections to other electronic systems; how 
ever, a Small and lightweight electronic device may still be 
considered portable even if it includes a wire-connection to 
another electronic system. For example, a microphone may 
be considered a portable electronic device whether it is oper 
ated wirelessly or through a wire-connection. 
0005. The convenience afforded by the portability of elec 
tronic devices has fostered a huge industry. Smartphones, 
audio players, laptop computers, tablet computers, and ebook 
readers are all examples of portable electronic devices. How 
ever, the convenience of being able to carry a portable elec 
tronic device has also introduced the inconvenience of having 
one's hand(s) encumbered by the device itself. This problem 
is addressed by making an electronic device not only por 
table, but wearable. 
0006 A wearable electronic device is any portable elec 
tronic device that a user can carry without physically grasp 
ing, clutching, or otherwise holding onto the device with their 
hand(s). For example, a wearable electronic device may be 
attached or coupled to the user by a strap or straps, a band or 
bands, a clip or clips, an adhesive, a pin and clasp, an article 
of clothing, tension or elastic Support, an interference fit, an 
ergonomic form, etc. Examples of wearable electronic 
devices include digital wristwatches, electronic armbands, 
electronic rings, electronic ankle-bracelets or “anklets.” 
head-mounted electronic display units, hearing aids, and so 
O. 

Human-Electronics Interfaces 

0007. A wearable electronic device may provide direct 
functionality for a user (such as audio playback, data display, 
computing functions, etc.) or it may provide electronics to 
interact with, receive information from, or control another 
electronic device. For example, a wearable electronic device 
may include sensors that detect inputs effected by a user and 
transmit signals to another electronic device based on those 
inputs. Sensor-types and input-types may each take on a 
variety of forms, including but not limited to: tactile sensors 
(e.g., buttons, Switches, touchpads, or keys) providing 
manual control, acoustic sensors providing voice-control, 
electromyography sensors providing gesture control, and/or 
accelerometers providing gesture control. 
0008. A human-computer interface (“HCI) is an example 
of a human-electronics interface. The present systems, 
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articles, and methods may be applied to HCIs, but may also be 
applied to any other form of human-electronics interface. 

Electromyography Devices 
0009 Electromyography (“EMG) is a process for detect 
ing and processing the electrical signals generated by muscle 
activity. EMG devices employ EMG sensors that are respon 
sive to the range of electrical potentials (typically uV-mV) 
involved in muscle activity. EMG signals may be used in a 
wide variety of applications, including: medical monitoring 
and diagnosis, muscle rehabilitation, exercise and training, 
prosthetic control, and even in controlling functions of elec 
tronic devices. 
0010 Human-electronics interfaces that employ EMG 
have been proposed in the art. For example, U.S. Pat. No. 
6,244,873 and U.S. Pat. No. 8,170,656 describe such systems. 
Characteristics that are common to these known proposals 
will now be described. 
0011 Typically, such systems (including the two 
examples listed above) employ a wearable EMG device that 
exclusively controls specific, pre-defined functions of a spe 
cific, pre-defined “receiving electronic device. The term 
“pre-defined here refers to information that is programmed 
into the wearable EMG device (or with which the wearable 
EMG device is programmed) in advance of a following inter 
action with a receiving device. The wearable EMG device 
typically includes built-in EMG sensors that detect muscle 
activity of a user and an on-board processor that determines 
when the detected muscle activity corresponds to a pre-de 
fined gesture. The on-board processor maps each pre-defined 
gesture to a particular pre-defined function of the pre-defined 
receiving device. In other words, the wearable EMG device 
stores and executes pre-defined mappings between detected 
gestures and receiving device functions. The receiving device 
function(s) is/are then controlled by one or more “command 
(s) that is/are output by the wearable EMG device. Each 
command that is output by the wearable EMG device has 
already been formulated to control (and is therefore limited to 
exclusively controlling) a specific function of a specific 
receiving device prior to being transmitted by the wearable 
EMG device. 
0012. The wearable EMG devices proposed in the art are 
hard-coded to map pre-defined gestures to specific, pre-de 
fined commands controlling specific, pre-defined functions 
of a specific, pre-defined receiving device. The wearable 
EMG devices proposed in the art are programmed with infor 
mation about the specific receiving device (and/or about a 
specific application within the specific receiving device) 
under their control such that the wearable EMG devices pro 
posed in the art output commands that include instructions 
that are specifically formulated for the specific receiving 
device (and/or the specific application within the specific 
receiving device). Thus, existing proposals for human-elec 
tronics interfaces that employ EMG are limited in their ver 
satility because they employ a wearable EMG device that is 
hard-coded to control a specific electronic device (and/or a 
specific application within a specific electronic device). For 
such systems, the wearable EMG device needs to be modi 
fied/adapted for each distinct use (e.g., the wearable EMG 
device needs to be programmed with command signals that 
are specific to the receiving device and/or specific to the 
application within the receiving device). Because the outputs 
(i.e., commands) provided by such wearable EMG devices 
are hard-coded with information about the function(s) of the 
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receiving device(s), a user cannot use such a wearable EMG 
device to control any generic electronic device (or any generic 
application within an electronic device) without reprogram 
ming/reconfiguring the wearable EMG device itself. A user 
who wishes to control multiple electronic devices (or multiple 
applications within a single electronic device, either simulta 
neously or in sequence) must use multiple Such wearable 
EMG devices with each wearable EMG device separately 
controlling a different electronic device, or the user must 
re-program a single such wearable EMG device in between 
uses. There is a need in the art for a human-electronics inter 
face employing EMG that overcomes these limitations. 

BRIEF SUMMARY 

0013 A wearable electromyography (“EMG) device 
may be summarized as including: at least one EMG sensor to 
in use detect muscle activity of a user of the wearable EMG 
device and provide at least one signal in response to the 
detected muscle activity; a processor communicatively 
coupled to the at least one EMG sensor, the processor to in use 
determineagesture identification flag based at least in part on 
the at least one signal provided by the at least one EMG 
sensor; and an output terminal communicatively coupled to 
the processor to in use transmit the gesture identification flag. 
The gesture identification flag may be independent of any 
downstream processor-based device and generic to a variety 
of end user applications executable by a variety of down 
stream processor-based devices useable with the wearable 
EMG device. 
0014) The wearable EMG device may further include a 
non-transitory processor-readable storage medium commu 
nicatively coupled to the processor, wherein the non-transi 
tory processor-readable storage medium stores at least a set of 
gesture identification flags. The non-transitory processor 
readable storage medium may store processor-executable 
instructions that embody and/or produce/effect a mapping 
between at least one signal provided by the at least one EMG 
sensor and at least one gesture identification flag and, when 
executed by the processor, the processor-executable instruc 
tions may cause the processor to determine a gesture identi 
fication flag in accordance with the mapping. The non-tran 
sitory processor-readable storage medium may store 
processor-executable instructions that, when executed by the 
processor, cause the processor to determine a gesture identi 
fication flag based at least in part on at least one signal pro 
vided by the at least one EMG sensor. 
0015 The wearable EMG device may further include at 
least one accelerometer communicatively coupled to the pro 
cessor, the at least one accelerometer to in use detect motion 
effected by the user of the wearable EMG device and provide 
at least one signal in response to the detected motion, and the 
processor may in use determine the gesture identification flag 
based at least in part on both the at least one signal provided 
by the at least one EMG sensor and the at least one signal 
provided by the at least one accelerometer. 
0016. The processor may be selected from the group con 
sisting of a digital microprocessor, a digital microcontroller, 
a digital signal processor, a graphics processing unit, an appli 
cation specific integrated circuit, a programmable gate array, 
and a programmable logic unit. The at least one EMG sensor 
may include a plurality of EMG sensors, and the wearable 
EMG device may further include a set of communicative 
pathways to route signals provided by the plurality of EMG 
sensors to the processor, wherein each EMG sensor in the 
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plurality of EMG sensors is communicatively coupled to the 
processor by at least one communicative pathway from the set 
of communicative pathways. The wearable EMG device may 
further include a set of pod structures that form physically 
coupled links of the wearable EMG device, wherein each pod 
structure in the set of pod structures is positioned adjacent and 
physically coupled to at least one other pod structure in the set 
of pod structures, and wherein the set of pod structures com 
prises at least two sensorpods and a processorpod, each of the 
at least two sensor pods comprising a respective EMG sensor 
from the plurality of EMG sensors and the processor pod 
comprising the processor. Each pod structure in the set of pod 
structures may be positioned adjacent and in between two 
other pod structures in the set of pod structures and physically 
coupled to the two other pod structures in the set of pod 
structures, and the set of pod structures may form a perimeter 
of an annular configuration. The wearable EMG device may 
further include at least one adaptive coupler, wherein each 
respective pod structure in the set of pod structures is adap 
tively physically coupled to at least one adjacent pod structure 
in the set of pod structures by at least one adaptive coupler. 
(0017. The output terminal of the wearable EMG device 
may include at least one of a wireless transmitter and/or a 
tethered connector port. The at least one EMG sensor may 
include at least one capacitive EMG sensor. 
0018. A method of operating a wearable electromyogra 
phy (“EMG') device to provide electromyographic control of 
an electronic device, wherein the wearable EMG device 
includes at least one EMG sensor, a processor, and an output 
terminal, may be Summarized as including: detecting muscle 
activity of a user of the wearable EMG device by the at least 
one EMG sensor, providing at least one signal from the at 
least one EMG sensor to the processor in response to the 
detected muscle activity; determining, by the processor, a 
gesture identification flag based at least in part on the at least 
one signal provided from the at least one EMG sensor to the 
processor, wherein the gesture identification flag is indepen 
dent of the electronic device; and transmitting the gesture 
identification flag to the electronic device by the output ter 
minal. Detecting muscle activity of a user of the wearable 
EMG device by the at least one EMG sensor may include 
detecting muscle activity of the user of the wearable EMG 
device by a first EMG sensor and by at least a second EMG 
sensor. Providing at least one signal from the at least one 
EMG sensor to the processor in response to the detected 
muscle activity may include providing at least a first signal 
from the first EMG sensor to the processor in response to the 
detected muscle activity and providing at least a second signal 
from the second EMG sensor to the processor in response to 
the detected muscle activity. Determining, by the processor, a 
gesture identification flag based at least in part on the at least 
one signal provided from the at least one EMG sensor to the 
processor may include determining, by the processor, a ges 
ture identification flag based at least in part on the at least a 
first signal provided from the first EMG sensor to the proces 
sor and the at least a second signal provided from the at least 
a second EMG sensor to the processor. 
(0019. The wearable EMG device may further include a 
non-transitory processor-readable storage medium that stores 
processor-executable instructions, and determining, by the 
processor, a gesture identification flag based at least in part on 
the at least one signal provided from the at least one EMG 
sensor to the processor may include executing the processor 
executable instructions by the processor to cause the proces 
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Sor to determine a gesture identification flag based at least in 
part on the at least one signal provided from the at least one 
EMG sensor to the processor. 
0020. The wearable EMG device may further include at 
least one accelerometer, and the method may further include: 
detecting motion effected by the user of the wearable EMG 
device by the at least one accelerometer, and providing at 
least one signal from the at least one accelerometer to the 
processor in response to the detected motion. Determining a 
gesture identification flag based at least in part on the at least 
one signal provided from the at least one EMG sensor to the 
processor may include determining, by the processor, a ges 
ture identification flag based at least in part on both the at least 
one signal provided from the at least one EMG sensor to the 
processor and the at least one signal provided from the at least 
one accelerometer to the processor. The wearable EMG 
device may include a non-transitory processor-readable Stor 
age medium that stores processor-executable instructions, 
and determining, by the processor, a gesture identification 
flag based at least in part on both the at least one signal 
provided from the at least one EMG sensor to the processor 
and the at least one signal provided from the at least one 
accelerometer to the processor may includes executing the 
processor-executable instructions by the processor to cause 
the processor to determine the gesture identification flag 
based at least in part on both the at least one signal provided 
from the at least one EMG sensor to the processor and the at 
least one signal provided from the at least one accelerometer 
to the processor. 
0021. The output terminal of the wearable EMG device 
may include a wireless transmitter, and transmitting the ges 
ture identification flag to the electronic device by the output 
terminal may include wirelessly transmitting the gesture 
identification flag to the electronic device by the wireless 
transmitter. 
0022. A system that enables electromyographic control of 
an electronic device may be summarized as including: a wear 
able electromyography (“EMG') device comprising: at least 
one EMG sensor to in use detect muscle activity of a user of 
the wearable EMG device and provide at least one signal in 
response to the detected muscle activity, a first processor 
communicatively coupled to the at least one EMG sensor, the 
first processor to in use determine a gesture identification flag 
based at least in part on the at least one signal provided by the 
at least one EMG sensor, and an output terminal communi 
catively coupled to the first processor, the output terminal to 
in use transmit the gesture identification flag; and an elec 
tronic device comprising: an input terminal to in use receive 
the gesture identification flag, and a second processor com 
municatively coupled to the input terminal, the second pro 
cessor to in use determine a function of the electronic device 
based at least in part on the gesture identification flag. The 
gesture identification flag may be independent of the elec 
tronic device and generic to a variety of end user applications 
executable by the electronic device. 
0023 The wearable EMG device of the system may fur 
ther include a non-transitory processor-readable storage 
medium communicatively coupled to the first processor, 
wherein the non-transitory processor-readable storage 
medium stores at least a set of gesture identification flags. The 
non-transitory processor-readable storage medium of the 
wearable EMG device may store processor-executable 
instructions that embody and/or produce/effect a mapping 
between at least one signal provided by the at least one EMG 
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sensor and at least one gesture identification flag and, when 
executed by the first processor, the processor-executable 
instructions may cause the first processor to determine a 
gesture identification flag in accordance with the mapping. 
0024. The wearable EMG device of the system may 
include a non-transitory processor-readable storage medium 
communicatively coupled to the first processor, wherein the 
non-transitory processor-readable storage medium stores 
processor-executable instructions that, when executed by the 
first processor, cause the first processor to determineagesture 
identification flag based at least in part on the at least one 
signal provided by the at least one EMG sensor. 
(0025. The wearable EMG device of the system may 
include at least one accelerometer communicatively coupled 
to the first processor, the at least one accelerometer to in use 
detect motion effected by the user of the wearable EMG 
device and provide at least one signal in response to the 
detected motion, and the first processor may in use determine 
a gesture identification flag based at least in part on both the 
at least one signal provided by the at least one EMG sensor 
and the at least on signal provided by the at least one accel 
erOmeter. 

0026. The electronic device of the system may include a 
non-transitory processor-readable storage medium commu 
nicatively coupled to the second processor, wherein the non 
transitory processor-readable storage medium stores at least a 
set of processor-executable instructions that, when executed 
by the second processor, cause the second processor to deter 
mine a function of the electronic device based at least in part 
on the gesture identification flag. 
0027. The electronic device of the system may include a 
non-transitory processor-readable storage medium commu 
nicatively coupled to the second processor, wherein the non 
transitory processor-readable storage medium stores: a first 
application executable by the electronic device; at least a 
second application executable by the electronic device; a first 
set of processor-executable instructions that, when executed 
by the second processor, cause the second processor to deter 
mine a function of the first application based at least in part on 
a gesture identification flag; and a second set of processor 
executable instructions that, when executed by the second 
processor, cause the second processor to determine a function 
of the second application based at least in part on a gesture 
identification flag. 
(0028. The output terminal of the wearable EMG device 
may include a first tethered connector port, the input terminal 
of the electronic device may include a second tethered con 
nector port, and the system may further include a communi 
cative pathway to in use communicatively couple the first 
tethered connector port to the second tethered connector port 
and to route the gesture identification flag from the output 
terminal of the wearable EMG device to the input terminal of 
the electronic device. 

(0029. The output terminal of the wearable EMG device 
may include a wireless transmitter to in use wirelessly trans 
mit the gesture identification flag, the input terminal of the 
electronic device may include a tethered connector port, and 
the system may include a wireless receiver to in use commu 
nicatively couple to the tethered connector port of the elec 
tronic device and to in use wirelessly receive the gesture 
identification flag from the wireless transmitter of the wear 
able EMG device. 

0030. The output terminal of the wearable EMG device 
may include a wireless transmitter to in use wirelessly trans 
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mit the gesture identification flag and the input terminal of the 
electronic device may include a wireless receiver to in use 
wirelessly receive the gesture identification flag from the 
wireless transmitter of the wearable EMG device. 

0031. The electronic device may be selected from the 
group consisting of a computer, a desktop computer, a laptop 
computer, a tablet computer, a mobile phone, a Smartphone, a 
portable electronic device, an audio player, a television, a 
Video player, a video game console, a robot, a light Switch, 
and a vehicle. 
0032. A method of electromyographically controlling at 
least one function of an electronic device by a wearable 
electromyography (“EMG') device, wherein the wearable 
EMG device includes at least one EMG sensor, a first proces 
Sor, and an output terminal and the electronic device includes 
an input terminal and a second processor, may be summarized 
as including: detecting muscle activity of a user of the wear 
able EMG device by the at least one EMG sensor; providing 
at least one signal from the at least one EMG sensor to the first 
processor in response to the detected muscle activity; deter 
mining, by the first processor, a gesture identification flag 
based at least in part on the at least one signal provided from 
the at least one EMG sensor to the first processor, wherein the 
gesture identification flag is independent of the electronic 
device; transmitting the gesture identification flag by the out 
put terminal of the wearable EMG device; receiving the ges 
ture identification flag by the input terminal of the electronic 
device; determining, by the second processor, a function of 
the electronic device based at least in part on the gesture 
identification flag; and performing the function by the elec 
tronic device. Detecting muscle activity of a user of the wear 
able EMG device by the at least one EMG sensor may include 
detecting muscle activity of the user of the wearable EMG 
device by a first EMG sensor of the wearable EMG device and 
by at least a second EMG sensor of the wearable EMG device. 
Providing at least one signal from the at least one EMG sensor 
to the first processor in response to the detected muscle activ 
ity may include providing at least a first signal from the first 
EMG sensor to the first processor in response to the detected 
muscle activity and providing at least a second signal from the 
send EMG sensor to the first processor in response to the 
detected muscle activity. Determining, by the first processor, 
a gesture identification flag based at least in part on the at least 
one signal provided from the at least one EMG sensor to the 
first processor may include determining, by the first proces 
Sor, a gesture identification flag based at least in part on the at 
least a first signal provided from the first EMG sensor to the 
first processor and the at least a second signal provided from 
the at least a second EMG sensor to the first processor. 
0033. The wearable EMG device may include a non-tran 
sitory processor-readable medium that stores processor-ex 
ecutable instructions, and determining, by the first processor, 
a gesture identification flag based at least in part on the at least 
one signal provided from the at least one EMG sensor to the 
first processor may include executing the processor-execut 
able instructions by the first processor to cause the first pro 
cessor to determine a gesture identification flag based at least 
in part on the at least one signal provided from the at least one 
EMG sensor to the first processor. 
0034. The wearable EMG device may include at least one 
accelerometer, and the method may include: detecting motion 
effected by the user of the wearable EMG device by the at 
least one accelerometer; and providing at least one signal 
from the at least one accelerometer to the first processor in 

Feb. 26, 2015 

response to the detected motion. Determining, by the first 
processor, a gesture identification flag based at least in part on 
the at least one signal provided from the at least one EMG 
sensor to the first processor may include determining, by the 
first processor, a gesture identification flag based at least in 
part on the at least one signal provided from the at least one 
EMG sensor to the first processor and the at least one signal 
provided by the at least one accelerometer to the first proces 
SO. 

0035. The output terminal of the wearable EMG device 
may include a wireless transmitter and the input terminal of 
the electronic device may include a wireless receiver. Trans 
mitting the gesture identification flag by the output terminal 
of the wearable EMG device may include wirelessly trans 
mitting the gesture identification flag by the wireless trans 
mitter of the wearable EMG device, and receiving the gesture 
identification flag by the input terminal of the electronic 
device may include wirelessly receiving the gesture identifi 
cation flag by the wireless receiver of the electronic device. 
0036. The electronic device may include a non-transitory 
processor-readable storage medium that stores processor-ex 
ecutable instructions, and determining, by the second proces 
Sor, a function of the electronic device based at least in part on 
the gesture identification flag may include executing the pro 
cessor-executable instructions by the second processor to 
cause the second processor to determine a function of the 
electronic device based at least in part on the gesture identi 
fication flag. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0037. In the drawings, identical reference numbers iden 
tify similar elements or acts. The sizes and relative positions 
of elements in the drawings are not necessarily drawn to scale. 
For example, the shapes of various elements and angles are 
not drawn to scale, and some of these elements are arbitrarily 
enlarged and positioned to improve drawing legibility. Fur 
ther, the particular shapes of the elements as drawn are not 
intended to convey any information regarding the actual 
shape of the particular elements, and have been solely 
selected for ease of recognition in the drawings. 
0038 FIG. 1 is a perspective view of an exemplary wear 
able electromyography device that forms part of a human 
electronics interface in accordance with the present systems, 
articles and methods. 
0039 FIG. 2 is an illustrative diagram of a system that 
enables electromyographic control of an electronic device in 
accordance with the present systems, articles, and methods. 
0040 FIG. 3 is a flow-diagram showing a method of oper 
ating a wearable electromyography device to provide elec 
tromyographic control of an electronic device in accordance 
with the present systems, articles, and methods. 
0041 FIG. 4 is a flow-diagram showing a method of oper 
ating a wearable electromyography device to provide both 
electromyographic and motion control of an electronic device 
in accordance with the present systems, articles, and methods. 
0042 FIG. 5 is a schematic illustration that shows an 
exemplary mapping between a set of exemplary gestures and 
a set of exemplary gesture identification flags in accordance 
with the present systems, articles, and methods. 
0043 FIG. 6 is a flow-diagram showing a method of elec 
tromyographically controlling at least one function of an 
electronic device by a wearable electromyography device in 
accordance with the present systems, articles, and methods. 
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0044 FIG. 7 is a schematic illustration that shows an 
exemplary mapping between a set of exemplary gesture iden 
tification flags and a set of exemplary functions of an elec 
tronic device in accordance with the present systems, articles, 
and methods. 

DETAILED DESCRIPTION 

0045. In the following description, certain specific details 
are set forth in order to provide a thorough understanding of 
various disclosed embodiments. However, one skilled in the 
relevant art will recognize that embodiments may be prac 
ticed without one or more of these specific details, or with 
other methods, components, materials, etc. In other instances, 
well-known structures associated with electronic devices, 
and in particular portable electronic devices Such as wearable 
electronic devices, have not been shown or described in detail 
to avoid unnecessarily obscuring descriptions of the embodi 
mentS. 

0046. Unless the context requires otherwise, throughout 
the specification and claims which follow, the word “com 
prise' and variations thereof. Such as, “comprises' and "com 
prising are to be construed in an open, inclusive sense, that is 
as “including, but not limited to.” 
0047 Reference throughout this specification to “one 
embodiment' or “an embodiment’ means that a particular 
feature, structures, or characteristics may be combined in any 
Suitable manner in one or more embodiments. 
0048. As used in this specification and the appended 
claims, the singular forms “a,” “an, and “the include plural 
referents unless the content clearly dictates otherwise. It 
should also be noted that the term 'or' is generally employed 
in its broadest sense, that is as meaning “and/or unless the 
content clearly dictates otherwise. 
0049. The headings and Abstract of the Disclosure pro 
vided herein are for convenience only and do not interpret the 
Scope or meaning of the embodiments. 
0050. The various embodiments described herein provide 
systems, articles, and methods for human-electronics inter 
faces employing a generalized wearable EMG device that 
may be readily implemented in a wide range of applications. 
The human-electronics interfaces described herein employ a 
wearable EMG device that controls functions of another elec 
tronic device not by outputting "commands' as in the known 
proposals previously described, but by outputting generic 
gesture identification signals, or “flags. that are not specific 
to the particular electronic device being controlled. In this 
way, the wearable EMG device may be used to control virtu 
ally any other electronic device if, for example, the other 
electronic device (or multiple other electronic devices) is 
(are) programmed with instructions for how to respond to the 
gesture identification flags. 
0051. Throughout this specification and the appended 
claims, the term “gesture identification flag” is used to refer to 
at least a portion of a data signal (e.g., a bit string) that is 
defined by and transmitted from a wearable EMG device in 
response to the wearable EMG device identifying that a user 
thereofhas performed a particular gesture. The gesture iden 
tification flag may be received by a “receiving electronic 
device, but the “gesture identification flag portion of the data 
signal does not contain any information that is specific to the 
receiving electronic device. A gesture identification flag is a 
general, universal, and/or ambiguous signal that is Substan 
tially independent of the receiving electronic device (e.g., 
independent of any downstream processor-based device) and/ 
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or generic to a variety of applications run on any number of 
receiving electronic devices (e.g., generic to a variety of end 
user applications executable by one or more downstream 
processor-based device(s) useable with the wearable EMG 
device). A gesture identification flag may carry no more infor 
mation than the definition/identity of the flag itself. For 
example, a set of three gesture identification flags may 
include a first flag simply defined as “A.” a second flag simply 
defined as “B” and a third flag simply defined as “C.” Simi 
larly, a set of four binary gesture identification flags may 
include a 00 flag, a 01 flag, a 10 flag, and a 11 flag. In 
accordance with the present systems, articles, and methods, a 
gesture identification flag may be defined and output by a 
wearable EMG device with little to no regard for the nature or 
functions of the receiving electronic device. The receiving 
electronic device may be programmed with specific instruc 
tions for how to interpret and/or respond to one or more 
gesture identification flag(s). As will be understood by a 
person of skill in the art, in some applications a gesture 
identification flag may be combined with authentication data, 
encryption data, device ID data (i.e., transmitting electronic 
device ID data and/or receiving electronic device ID data), 
pairing data, and/or any other data to enable and/or facilitate 
telecommunications between the wearable EMG device and 
the receiving electronic device in accordance with known 
telecommunications protocols (e.g., Bluetooth R). For greater 
certainty, throughout this specification and the appended 
claims, the term “gesture identification flag” refers to at least 
a portion of a data signal that is defined by a wearable EMG 
device based (at least in part) on EMG and/or accelerometer 
data and is Substantially independent of the receiving elec 
tronic device. For the purposes of transmission, a gesture 
identification flag may be combined with other data that is at 
least partially dependent on the receiving electronic device. 
For example, a gesture identification flag may be a 2-bit 
component of an 8-bit data byte, where the remaining 6 bits 
are used for telecommunication purposes, as in: 00101101, 
where the exemplary first six bits "001011” may correspond 
to telecommunications information Such as transmitting/re 
ceiving device IDs, encryption data, pairing data, and/or the 
like, and the exemplary last two bits “01” may correspond to 
a gesture identification flag. While a bit-length of two bits is 
used to represent a gesture identification flag in this example, 
in practice a gesture identification flag may comprise any 
number of bits (or other measure of signal length of a scheme 
not based on bits is employed). 
0.052 FIG. 1 is a perspective view of an exemplary wear 
able EMG device 100 that may form part of a human-elec 
tronics interface in accordance with the present systems, 
articles, and methods. Exemplary device 100 is an armband 
designed to be worn on the wrist, forearm, or upper arm of a 
user, though a person of skill in the art will appreciate that the 
teachings described herein may readily be applied in wear 
able EMG devices designed to be worn elsewhere on the body 
of the user (Such as on the finger, leg, ankle, neck, and/or torso 
of the user). Exemplary details that may be included in exem 
plary wearable EMG device 100 are described in at least U.S. 
Provisional Patent Application Ser. No. 61/752,226 (now 
U.S. Non-Provisional patent application Ser. No. 14/155, 
107), U.S. Provisional Patent Application Ser. No. 61/768, 
322 (now U.S. Non-Provisional patent application Ser. No. 
14/186,889), and U.S. Provisional Patent Application Ser. 
No. 61/771,500 (now U.S. Non-Provisional patent applica 
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tion Ser. No. 14/194.252), each of which is incorporated 
herein by reference in its entirety. 
0053 Device 100 includes a set of eight pod structures 
101, 102, 103, 104, 105,106, 107, and 108 that form physi 
cally coupled links of the wearable EMG device 100. Each 
pod structure in the set of eight pod structures 101, 102, 103. 
104, 105, 106, 107, and 108 is positioned adjacent and in 
between two other pod structures in the set of eight pod 
structures and the set of pod structures forms a perimeterofan 
annular or closed loop configuration. For example, pod struc 
ture 101 is positioned adjacent and in between pod structures 
102 and 108 at least approximately on a perimeter of the 
annular or closed loop configuration of pod structures, pod 
structure 102 is positioned adjacent and in between pod struc 
tures 101 and 103 at least approximately on the perimeter of 
the annular or closed loop configuration, pod structure 103 is 
positioned adjacent and in between pod structures 102 and 
104 at least approximately on the perimeter of the annular or 
closed loop configuration, and so on. Each of pod structures 
101, 102, 103, 104, 105, 106, 107, and 108 is physically 
coupled to the two adjacent pod structures by at least one 
adaptive coupler (not visible in FIG. 1). For example, pod 
structure 101 is physically coupled to pod structure 108 by an 
adaptive coupler and to pod structure 102 by an adaptive 
coupler. The term “adaptive coupler' is used throughout this 
specification and the appended claims to denote a system, 
article or device that provides flexible, adjustable, modifiable, 
extendable, extensible, or otherwise “adaptive' physical cou 
pling. Adaptive coupling is physical coupling between two 
objects that permits limited motion of the two objects relative 
to one another. An example of an adaptive coupler is an elastic 
material Such as an elastic band. Thus, each of pod structures 
101, 102, 103,104,105,106, 107, and 108 in the set of eight 
pod structures may be adaptively physically coupled to the 
two adjacent pod structures by at least one elastic band. The 
set of eight pod structures may be physically bound in the 
annular or closed loop configuration by a single elastic band 
that couples over or through all pod structures or by multiple 
separate elastic bands that couple between adjacent pairs of 
pod structures or between groups of adjacent pairs of pod 
structures. Device 100 is depicted in FIG. 1 with the at least 
one adaptive coupler completely retracted and contained 
within the eight pod structures 101, 102, 103, 104,105,106, 
107, and 108 (and therefore the at least one adaptive coupler 
is not visible in FIG. 1). Further details of adaptive coupling 
in wearable electronic devices are described in, for example, 
U.S. Provisional Application Ser. No. 61/860,063 (now U.S. 
Non-Provisional patent application Ser. No. 14/276,575), 
which is incorporated herein by reference in its entirety. 
0054 Throughout this specification and the appended 
claims, the term “pod structure' is used to refer to an indi 
vidual link, segment, pod, section, structure, component, etc. 
of a wearable EMG device. For the purposes of the present 
systems, articles, and methods, an “individual link, segment, 
pod, section, structure, component, etc. (i.e., a "pod struc 
ture') of a wearable EMG device is characterized by its 
ability to be moved or displaced relative to another link, 
segment, pod, section, structure component, etc. of the wear 
able EMG device. For example, pod structures 101 and 102 of 
device 100 can each be moved or displaced relative to one 
another within the constraints imposed by the adaptive cou 
pler providing adaptive physical coupling therebetween. The 
desire for pod structures 101 and 102 to be movable/displace 
able relative to one another specifically arises because device 
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100 is a wearable EMG device that advantageously accom 
modates the movements of a user and/or different user forms. 

0055 Device 100 includes eight pod structures 101, 102, 
103,104,105,106, 107, and 108that form physically coupled 
links thereof. Wearable EMG devices employing pod struc 
tures (e.g., device 100) are used hereinas exemplary wearable 
EMG device designs, while the present systems, articles, and 
methods may be applied to wearable EMG devices that do not 
employ pod structures (or that employ any number of pod 
structures). Thus, throughout this specification, descriptions 
relating to pod structures (e.g., functions and/or components 
of pod structures) should be interpreted as being applicable to 
any wearable EMG device design, even wearable EMG 
device designs that do not employ pod structures (except in 
cases where a pod structure is specifically recited in a claim). 
0056. In exemplary device 100 of FIG. 1, each of pod 
structures 101, 102, 103, 104, 105,106, 107, and 108 com 
prises a respective housing having a respective inner Volume. 
Each housing may be formed of Substantially rigid material 
and may be optically opaque. Throughout this specification 
and the appended claims, the term “rigid' as in, for example, 
“substantially rigid material.” is used to describe a material 
that has an inherent tendency to maintain its shape and resist 
malformation/deformation under the moderate stresses and 
strains typically encountered by a wearable electronic device. 
0057 Details of the components contained within the 
housings (i.e., within the inner Volumes of the housings) of 
pod structures 101,102,103,104,105,106, 107, and 108 are 
not visible in FIG.1. To facilitate descriptions of exemplary 
device 100, some internal components are depicted by dashed 
lines in FIG.1 to indicate that these components are contained 
in the inner Volume(s) of housings and may not normally be 
actually visible in the view depicted in FIG. 1, unless a trans 
parent or translucent material is employed to form the hous 
ings. For example, any or all of pod structures 101, 102, 103. 
104,105,106, 107, and/or 108 may include electric circuitry. 
In FIG. 1, a first pod structure 101 is shown containing elec 
tric circuitry 111 (i.e., electric circuitry 111 is contained in the 
inner volume of the housing of pod structure 101), a second 
pod structure 102 is shown containing electric circuitry 112, 
and a third pod structure 108 is shown containing electric 
circuitry 118. The electric circuitry in any or all pod structures 
may be communicatively coupled to the electric circuitry in at 
least one other pod structure by at least one respective com 
municative pathway (e.g., by at least one electrically conduc 
tive pathway and/or by at least one optical pathway). For 
example, FIG. 1 shows a first set of communicative pathways 
121 providing communicative coupling between electric cir 
cuitry 118 of pod structure 108 and electric circuitry 111 of 
pod structure 101, and a second set of communicative path 
ways 122 providing communicative coupling between elec 
tric circuitry 111 of pod structure 101 and electric circuitry 
112 of pod structure 102. Communicative coupling between 
electric circuitries of pod structures in device 100 may advan 
tageously include systems, articles, and methods for signal 
routing as described in U.S. Provisional Patent Application 
Ser. No. 61/866,960 (now U.S. Non-Provisional patent appli 
cation Ser. No. 14/461,044) and/or systems, articles, and 
methods for strain mitigation as described in U.S. Provisional 
Patent Application Ser. No. 61/857,105 (now U.S. Non-Pro 
visional patent application Ser. No. 14/335,668), both of 
which are incorporated by reference herein in their entirety. 
0058. Throughout this specification and the appended 
claims the term "communicative' as in "communicative path 
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way.” “communicative coupling, and in variants such as 
“communicatively coupled.” is generally used to refer to an 
engineered arrangement for transferring and/or exchanging 
information. Exemplary communicative pathways include, 
but are not limited to, electrically conductive pathways (e.g., 
electrically conductive wires, electrically conductive traces), 
magnetic pathways (e.g., magnetic media), and/or optical 
pathways (e.g., optical fiber), and exemplary communicative 
couplings include, but are not limited to, electrical couplings 
and/or optical couplings. 
0059 Each individual pod structure within a wearable 
EMG device may perform a particular function, or particular 
functions. For example, in device 100, each of pod structures 
101, 102, 103, 104, 105,106, and 107 includes a respective 
EMG sensor 110 (only one called out in FIG. 1 to reduce 
clutter) to in use detect muscle activity of a user and to in use 
provide electrical signals in response to the detected muscle 
activity. Thus, each of pod structures 101,102,103,104,105, 
106, and 107 may be referred to as a respective “sensor pod.” 
Throughout this specification and the appended claims, the 
term “sensor pod' is used to denote an individual pod struc 
ture that includes at least one sensor to detect muscle activity 
of a user. Each EMG sensor may be, for example, a respective 
capacitive EMG sensor that detects electrical signals gener 
ated by muscle activity through capacitive coupling, such as 
for example the capacitive EMG sensors described in U.S. 
Provisional Patent Application Ser. No. 61/771,500 (now 
U.S. Non-Provisional patent application Ser. No. 14/194, 
252). 
0060 Podstructure 108 of device 100 includes a processor 
140 that in use processes the signals provided by the EMG 
sensors 110 of sensor pods 101, 102, 103,104,105,106, and 
107 in response to detected muscle activity. Pod structure 108 
may therefore be referred to as a “processor pod.” Throughout 
this specification and the appended claims, the term “proces 
sor pod' is used to denote an individual pod structure that 
includes at least one processor to process signals. The pro 
cessor may be any type of processor, including but not limited 
to: a digital microprocessor or microcontroller, an applica 
tion-specific integrated circuit (ASIC), a field-programmable 
gate array (FPGA), a digital signal processor (DSP), a graph 
ics processing unit (GPU), a programmable gate array (PGA), 
a programmable logic unit (PLU), or the like, that in use 
analyzes the signals to determine at least one output, action, 
or function based on the signals. 
0061. As used throughout this specification and the 
appended claims, the terms "sensorpod' and “processor pod 
are not necessarily exclusive. A single pod structure may 
satisfy the definitions of both a “sensor pod' and a “processor 
pod' and may be referred to as either type of pod structure. 
For greater clarity, the term “sensor pod' is used to refer to 
any pod structure that includes a sensor and performs at least 
the function(s) of a sensor pod, and the term processor pod is 
used to refer to any pod structure that includes a processor and 
performs at least the function(s) of a processor pod. In device 
100, processor pod 108 includes an EMG sensor 110 (not 
visible in FIG. 1) to sense, measure, transduce or otherwise 
detect muscle activity of a user, so processorpod 108 could be 
referred to as a sensor pod. However, in exemplary device 
100, processor pod 108 is the only pod structure that includes 
a processor 140, thus processor pod 108 is the only pod 
structure in exemplary device 100 that can be referred to as a 
processor pod. In alternative embodiments of device 100, 
multiple pod structures may include processors, and thus 
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multiple pod structures may serve as processor pods. Simi 
larly, Some pod structures may not include sensors, and/or 
Some sensors and/or processors may be laid out in other 
configurations that do not involve pod structures. 
0062 Processor 140 includes and/or is communicatively 
coupled to a non-transitory processor-readable storage 
medium or memory 141. As will be described in more detail 
later, memory 141 may store, for example, a set of gesture 
identification flags to be transmitted by device 100 and/or, for 
example, processor-executable instructions to be executed by 
processor 140. For transmitting gesture identification flags, a 
wearable EMG device may include at least one output termi 
nal communicatively coupled to processor 140. Throughout 
this specification and the appended claims, the term “termi 
nal is generally used to refer to any physical structure that 
provides a telecommunications link through which a data 
signal may enter and/or leave a device. The term "output 
terminal is used to describe a terminal that provides at least 
a signal output link and the term "input terminal' is used to 
describe a terminal that provides at least a signal input link: 
however unless the specific context requires otherwise, an 
output terminal may also provide the functionality of an input 
terminal and an input terminal may also provide the function 
ality of an output terminal. In general, a “communication 
terminal represents the end (or “terminus') of communica 
tive signal transfer within a device and the beginning of 
communicative signal transfer to/from an external device (or 
external devices). As examples, communication terminal 151 
of device 100 may include a wireless transmitter that imple 
ments a known wireless communication protocol. Such as 
Bluetooth R. WiFi (R), or Zigbee(R), while communication ter 
minal 152 may include a tethered communication port Such as 
Universal Serial Bus (USB) port, a micro-USB port, a Thun 
derbolt(R) port, and/or the like. 
0063 For some applications, device 100 may also include 
at least one accelerometer 160 (e.g., an inertial measurement 
unit, or “IMU, that includes at least one accelerometer and/or 
at least one gyroscope) communicatively coupled to proces 
Sor 140. In use, the at least one accelerometer may detect, 
sense, and/or measure motion effected by a user and provide 
signals in response to the detected motion. As will be 
described in more detail later, signals provided by accelerom 
eter 160 may be processed together with signals provided by 
EMG sensors 110 by processor 140. 
0064. Throughout this specification and the appended 
claims, the term “accelerometer is used as a general example 
of an inertial sensor and is not intended to limit (nor exclude) 
the scope of any description or implementation to "linear 
acceleration.” 
0065. Throughout this specification and the appended 
claims, the term “provide” and variants such as “provided’ 
and “providing are frequently used in the context of signals. 
For example, an EMG sensor is described as “providing at 
least one signal” and an accelerometer is described as “pro 
viding at least one signal. Unless the specific context 
requires otherwise, the term “provide is used in a most 
general sense to cover any form of providing a signal, includ 
ing but not limited to: relaying a signal, outputting a signal, 
generating a signal, routing a signal, creating a signal, trans 
ducing a signal, and so on. For example, a capacitive EMG 
sensor may include at least one electrode that capacitively 
couples to electrical signals from muscle activity. This 
capacitive coupling induces a change in a charge or electrical 
potential of the at least one electrode which is then relayed 
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through the sensor circuitry and output, or “provided by the 
sensor. Thus, the capacitive EMG sensor may “provide an 
electrical signal by relaying an electrical signal from a muscle 
(or muscles) to an output (or outputs). In contrast, an accel 
erometer may include components (e.g., piezoelectric, 
piezoresistive, capacitive, etc.) that are used to convert physi 
cal motion into electrical signals. The accelerometer may 
“provide an electrical signal by detecting motion and gen 
erating an electrical signal in response to the motion. 
0066. As previously described, each of pod structures 101, 
102, 103, 104, 105, 106, 107, and 108 may include electric 
circuitry. FIG. 1 depicts electric circuitry 111 inside the inner 
volume of sensor pod 101, electric circuitry 112 inside the 
inner volume of sensor pod 102, and electric circuitry 118 
inside the inner volume of processor pod 118. The electric 
circuitry in any or all of pod structures 101, 102, 103, 104, 
105,106, 107 and 108 (including electric circuitries 121,122, 
and 128) may include any or all of an amplification circuit to 
in use amplify electrical signals provided by at least one EMG 
sensor 110, a filtering circuit to in use remove unwanted 
signal frequencies from the signals provided by at least one 
EMG sensor 110, and/or an analog-to-digital conversion cir 
cuit to in use convert analog signals into digital signals. 
Device 100 may also include a battery (not shown in FIG. 1) 
to in use provide a portable power source for device 100. 
0067 Signals that are provided by EMG sensors 110 in 
device 100 are routed to processor pod 108 for processing by 
processor 140. To this end, device 100 employs a set of 
communicative pathways (e.g., 121 and 122) to route the 
signals that are provided by sensor pods 101, 102, 103, 104, 
105,106, and 107 to processor pod 108. Each respective pod 
structure 101,102,103,104,105,106, 107, and 108 in device 
100 is communicatively coupled to at least one other pod 
structure by at least one respective communicative pathway 
from the set of communicative pathways. Each communica 
tive pathway (e.g., 121 and 122) may be realized in any 
communicative form, including but not limited to: electri 
cally conductive wires or cables, ribbon cables, fiber-optic 
cables, optical/photonic waveguides, electrically conductive 
traces carried by a rigid printed circuit board, and/or electri 
cally conductive traces carried by a flexible printed circuit 
board. 

0068. The present systems, articles, and methods describe 
a human-electronics interface in which a wearable EMG 
device (e.g., device 100) is used to control another electronic 
device. The human-electronics interface may be character 
ized as a system that enables electromyographic control of an 
electronic device. 

0069 FIG. 2 is an illustrative diagram of a system 200 that 
enables electromyographic control of an electronic device in 
accordance with the present systems, articles, and methods. 
System 200 includes a wearable EMG device 270 and an 
unspecified electronic device 280. Wearable EMG device 270 
may be, as an illustrative example, Substantially similar to 
wearable EMG device 100 from FIG. 1. That is, exemplary 
wearable EMG device 270 includes a set of pod structures 
201 (only one called out in FIG. 2 to reduce clutter) that form 
physically coupled links of device 270, where each pod struc 
ture 201 includes a respective EMG sensor 210 (e.g., a respec 
tive capacitive EMG sensor) to in use sense, measure, trans 
duce or otherwise detect muscle activity of a user and provide 
electrical signals in response to the muscle activity. As pre 
viously described, however, the present systems, articles, and 
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methods may be implemented using wearable EMG devices 
that do not employ pod structures. 
0070. Each pod structure 201 is electrically coupled to at 
least one adjacent pod structure by at least one respective 
communicative pathway 220 to route signals in between pod 
structures (e.g., to route signals from sensor pods to a proces 
sor pod). Each pod structure 201 is also physically coupled to 
two adjacent pod structures 201 by at least one adaptive 
coupler 260 and the set of pod structures forms a perimeter of 
an annular or closed loop configuration. FIG. 2 shows device 
270 in an expanded annular or closed loop configuration 
adapted to fit the arm of a larger user than the contracted 
annular or closed loop configuration of device 100 from FIG. 
1. As a result, adaptive couplers 260 (only one called out in 
FIG. 2) providing adaptive physical coupling between adja 
cent pairs of pod structures 201 are visible in FIG. 2, whereas 
such adaptive couplers 260 are not visible in FIG. 1. 
0071. Each pod structure 201 includes respective electric 
circuitry 230 and at least one electric circuitry 230 includes a 
first processor 240 (e.g., akin to processor 140 in device 100 
of FIG. 1). At least one electric circuitry 230 may include an 
IMU and/or at least one accelerometer. Device 270 also 
includes an output terminal 250 to in use interface with 
unspecified electronic device 280. For example, device 270 is 
operative to in use sendigesture identification flags to unspeci 
fied electronic device 280 through output terminal 250. 
0072 Unspecified electronic device 280 may be any elec 
tronic device, including but not limited to: a desktop com 
puter, a laptop computer, a tablet computer, a mobile phone, 
a Smartphone, a portable electronic device, an audio player, a 
television, a video player, a video game console, a robot, a 
light switch, and/or a vehicle. Electronic device 280 is 
denominated as “unspecified herein to emphasize the fact 
that the gesture identification flags output by wearable EMG 
device 270 are generic to a variety of electronic devices 
and/or applications executed by the electronic devices. The 
electronic device 280, its operating characteristics and/or the 
operating characteristics of applications executed by the elec 
tronic device 280 may not be a priori known by the EMG 
device 270 during use, or even prior to use when a mapping 
between signals, gesture flags, and/or gestures is initially 
defined or established. As previously described, a data signal 
output by device 270 through output terminal 250 may 
include a gesture identification flag as a first portion thereof 
and may also include at least a second portion to implement 
known telecommunications protocols (e.g., Bluetooth R). 
Thus, electronic device 280 may remain “unspecified with 
respect to the gesture identification flag portion(s) of signals 
output by EMG device 270 but electronic device 280 may be 
“specified by the telecommunications portion(s) of signals 
output by EMG device 270 (if such specification is necessary 
for signal transfer, e.g., to communicatively “pair device 270 
and device 280 if required by the telecommunications proto 
col being implemented). For example, electronic device 280 
may be and remain “unspecified” while muscle activity is 
detected by EMG device 270 and while the processor in EMG 
device 270 determines a gesture identification flag based, at 
least in part, on the detected muscle activity. After a gesture 
identification flag is determined by the processor in EMG 
device 270, electronic device 280 may become “specified’ 
when the gesture identification flag is combined with tele 
communication data and transmitted to electronic device 280. 
In this scenario, the gesture identification flag itself does not 
include any information that is specific to electronic device 
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280 and therefore electronic device 280 is “unspecified in 
relation to the gesture identification flag. 
0073 Electronic device 280 includes an input terminal 
281 to in use interface with wearable EMG device 270. For 
example, device 280 may receive gesture identification flags 
from device 270 through input terminal 281. Device 280 also 
includes a second processor 283 to in use process gesture 
identification flags received from device 270. Second proces 
sor 283 may include or be communicatively coupled to a 
non-transitory processor-readable storage medium or 
memory 284 that stores processor-executable instructions to 
be executed by second processor 283. 
0074 Wearable EMG device 270 and electronic device 
280 are, in use, communicatively coupled by communicative 
link 290. More specifically, output terminal 250 of wearable 
EMG device 270 is, in use, communicatively coupled to input 
terminal 281 of electronic device 280 by communicative link 
290. Communicative link 290 may be used to route gesture 
identification flags from wearable EMG device 270 to elec 
tronic device 280. Communicative link 290 may be estab 
lished in variety of different ways. For example, output ter 
minal 250 of wearable EMG device 270 may include a first 
tethered connector port (e.g., a USB port, or the like), input 
terminal 281 of electronic device 280 may include a second 
tethered connector port, and communicative link 290 may be 
established through a communicative pathway (e.g., an elec 
trical or optical cable, wire, circuit board, or the like) that 
communicatively couples the first connector port to the sec 
ond connector port to route gesture identification flags from 
output terminal 250 to input terminal 281. Alternatively, out 
put terminal 250 of wearable EMG device 270 may include a 
wireless transmitter and communicative link 290 may be 
representative of wireless communication between wearable 
EMG device 270 and electronic device 280. In this case, input 
terminal 281 of electronic device 280 may include a wireless 
receiver to in use wirelessly receive gesture identification 
flags from the wireless transmitter of wearable EMG device 
270 (using, for example, established wireless telecommuni 
cation protocols, such as Bluetooth R); or, input terminal 281 
may be communicatively coupled to a wireless receiver 282 
(such as a USB dongle communicatively coupled to a tethered 
connector port of input terminal 281) to in use wirelessly 
receive gesture identification flags from the wireless trans 
mitter of wearable EMG device 270. 

0075. As previously described, known proposals for 
human-electronics interfaces that employ a wearable EMG 
device are limited in their versatility because they involve 
mapping gestures to functions on-board the wearable EMG 
device itself. Thus, in known proposals, the wearable EMG 
device outputs control signals (i.e., “commands') that 
embody pre-defined instructions to effect pre-defined func 
tions that are specific to a pre-defined receiving device. If a 
user wishes to use such a wearable EMG device for a different 
purpose (i.e., to control a different receiving device, or a 
different application within the same receiving device), then 
the definitions of the commands themselves must be re-pro 
grammed within the wearable EMG device. Conversely, the 
various embodiments described herein provide systems, 
articles, and methods for human-electronics interfaces that 
employ a wearable EMG device that controls functions of 
another electronic device by outputting generic gesture iden 
tification flags that are not specific to the particular electronic 
device being controlled. The electronic device being con 
trolled may include or may access an Application Program 
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ming Interface (i.e., an API including instructions and/or 
data or information (e.g., library) stored in a non-transitory 
processor-readable storage medium or memory) through 
whichauser may define how gesture identification flags are to 
be interpreted by the electronic device being controlled (i.e., 
where the user may define how the electronic device responds 
to gesture identification flags). The present systems, articles, 
and methods greatly enhance the versatility of human-elec 
tronics interfaces by employing a wearable EMG device that 
outputs the same gesture identification flags regardless of 
what it is being used to control, and may therefore be used to 
control virtually any electronic receiving device. The func 
tions or operations that are controlled by the wearable EMG 
devices described herein are defined within the receiving 
device (or within the applications within the receiving device) 
rather than within the wearable EMG device. 
0076 FIG. 3 is a flow-diagram showing a method 300 of 
operating a wearable EMG device to provide electromyo 
graphic control of an electronic device in accordance with the 
present systems, articles, and methods. The electronic device 
may be any “unspecified’ electronic device as described pre 
viously. For example, the electronic device may be any down 
stream processor-based device. The wearable EMG device 
may include at least one EMG sensor, a processor, and an 
output terminal (i.e., the wearable EMG device may be sub 
stantially similar to wearable EMG device 100 from FIG. 1 
and wearable EMG device 270 from FIG. 2). Method 300 
includes four acts 301, 302,303, and 304, though those of 
skill in the art will appreciate that in alternative embodiments 
certain acts may be omitted and/or additional acts may be 
added. Those of skill in the art will also appreciate that the 
illustrated order of the acts is shown for exemplary purposes 
only and may change in alternative embodiments. 
0077. At 301, muscle activity of a user (i.e., a wearer of the 
wearable EMG device) is sensed, measured, transduced or 
otherwise detected by at least one EMG sensor of the wear 
able EMG device. As previously described, the at least one 
EMG sensor may be, for example, a capacitive EMG sensor 
and sensing, measuring, transducing or otherwise detecting 
muscle activity of the user may include, for example, capaci 
tively coupling to electrical signals generated by muscle 
activity of the user. 
0078. At 302, at least one signal is provided from the at 
least one EMG sensor to the processor of the wearable EMG 
device in response to the sensed, measured, transduced or 
otherwise detected muscle activity. The at least one signal 
may be an analog signal that is amplified, filtered, and con 
verted to digital form by electric circuitry within the wearable 
EMG device. Providing the at least one signal from the at least 
one EMG sensor to the processor may include routing the at 
least one signal to the processor through one or more com 
municative pathway(s) as described previously. 
0079 At 303, a gesture identification flag is determined by 
the processor of the wearable EMG device, based at least in 
part on the at least one signal provided from the at least one 
EMG sensor to the processor. The gesture identification flag 
is substantially independent of the downstream electronic 
device. As will be described in more detail later (e.g., with 
reference to FIG. 5), determining a gesture identification flag 
by the processor may implement a range of different algo 
rithms, including but not limited to: a look-up table, a map 
ping, a machine learning algorithm, a pattern recognition 
algorithm, and the like. In some applications, the wearable 
EMG device may include a non-transitory processor-read 
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able medium that stores a set of gesture identification flags 
and/or stores processor-executable instructions that, when 
executed by the processor of the wearable EMG device, cause 
the processor to determine a gesture identification flag based 
at least in part on the at least one signal provided from the at 
least one EMG sensor to the processor. In such a case, act303 
may include executing the processor-executable instructions 
by the processor to cause the processor to determine agesture 
identification flag based at least in part on the at least one 
signal provided from the at least one EMG sensor to the 
processor. 
0080. At 304, the gesture identification flag is transmitted 

to the electronic device by the output terminal of the wearable 
EMG device. As previously described, the output terminal of 
the wearable EMG device may include a wireless transmitter, 
and transmitting the gesture identification flag to the elec 
tronic device may include wirelessly transmitting the gesture 
identification flag to the electronic device by the wireless 
transmitter. 
0081. As an example, the at least one EMG sensor may 
include a first EMG sensor and at least a second EMG sensor, 
and muscle activity of the user may be sensed, measured, 
transduced or otherwise detected by the first EMG sensor and 
by at least the second EMG sensor (at 301). In this case at least 
a first signal is provided from the first EMG sensor to the 
processor of the wearable EMG device in response to the 
detected muscle activity (at 302) and at least a second signal 
is provided from at least the second EMG sensor to the pro 
cessor of the wearable EMG device in response to the 
detected muscle activity (at 302). The processer of the wear 
able EMG device may then determine (at 303) a gesture 
identification flag based at least in part on both the at least a 
first signal provided from the first EMG sensor to the proces 
sor and the at least a second signal provided from at least the 
second EMG sensor to the processor. 
0082. As previously described, in some applications it 
may be advantageous to combine or otherwise make use of 
both EMG signals and motion signals sensed, measured or 
otherwise detected, for example, by an accelerometer. To this 
end, the wearable EMG device may include at least one 
accelerometer, and an additional method employing further 
acts may be combined with acts 301-304 of method 300 to 
detect and process motion signals. 
0083 FIG. 4 is a flow-diagram showing a method 400 of 
operating a wearable EMG device to provide both elec 
tromyographic and motion control of an electronic device in 
accordance with the present systems, articles, and methods. 
Method 400 includes three acts 401, 402, and 403, though 
those of skill in the art will appreciate that in alternative 
embodiments certain acts may be omitted and/or additional 
acts may be added. Those of skill in the art will also appreciate 
that the illustrated order of the acts is shown for exemplary 
purposes only and may change in alternative embodiments. 
Method 400 is optionally performed in conjunction with 
method 300 from FIG.3 and, if performed, performed using 
the same wearable EMG device as that used to perform 
method 300. For example, while acts 301 and 302 of method 
300 are performed by EMG sensors of the wearable EMG 
device, acts 401 and 402 of method 400 may optionally be 
performed by at least one accelerometer of the wearable EMG 
device. 

I0084. At 401, motion effected by the user of the wearable 
EMG device is sensed, measured, transduced or otherwise 
detected by at least one accelerometer in the wearable EMG 
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device. The at least once accelerometer may be part of an 
IMU that includes multiple accelerometers (such as an MPU 
9150 Nine-Axis MEMS MotionTrackingTM Device from 
InvenSense). The motion effected by the user that may be 
detected and/or measured may include, e.g., translation in one 
or multiple spatial directions and/or rotation about one or 
more axes in one or more spatial directions. The motion(s) 
may be detected in terms of a presence or absence of transla 
tion and/or rotation, and/or measured in terms of a speed of 
translation and/or rotation and/or acceleration of translation 
and/or rotation. 
I0085. At 402, at least one signal is provided from the at 
least one accelerometer to the processor in response to the 
sensed, measured, transduced or otherwise detected motion. 
The at least one signal may be an analog signal that is ampli 
fied, filtered, and converted to digital form by electric cir 
cuitry within the wearable EMG device. The at least one 
signal may be routed to the processor in the wearable EMG 
device via one or more communicative pathway(s) as 
described previously. 
I0086. As previously described, act 303 of method 300 
involves determining, by a processor of the wearable EMG 
device, a gesture identification flag based at least in part on the 
at least one signal provided from the at least one EMG sensor 
to the processor in response to detected muscle activity. In 
applications where the wearable EMG device further 
includes at least one accelerometer and acts 401 and 402 of 
method 400 are performed, act 303 of method 300 may be 
replaced by act 403 of method 400. 
I0087. At 403, a gesture identification flag is determined by 
the processor, based at least in part on the at least one signal 
provided from the at least one EMG sensor to the processor 
and the at least one signal provided from the at least one 
accelerometer to the processor. The wearable EMG device 
may include a non-transitory processor-readable medium 
(e.g., memory 284 of device 280 from FIG. 2) that stores 
processor-executable instructions that, when executed by the 
processor, cause the processor to determine a gesture identi 
fication flag based on the at least one signal provided from the 
at least one EMG sensor to the processor and the at least one 
signal provided from the at least one accelerometer to the 
processor (i.e., to perform act 403). Thus, act 403 may include 
executing the processor-executable instructions stored in the 
non-transitory processor-readable medium. 
I0088. In some implementations, the at least one signal 
provided from the at least one accelerometer to the processor 
(i.e., at act 402) may be combined with at least one signal 
provided from at least one EMG sensor to the processor (i.e., 
at act302 of method 300 from FIG.3) by the processor of the 
wearable EMG device. Thus, act 403 requires that acts 401 
and 402 from method 400 and acts 301 and 302 from method 
300 all be completed. The at least one signal from the at least 
one accelerometer and the at least one signal from the at least 
one EMG sensor may be Summed, concatenated, overlaid, or 
otherwise combined in any way by the processor to produce, 
provide or output any number of signals, operations, and/or 
results. 

I0089. After act 403, the gesture identification flag may be 
transmitted or output by an output terminal of the wearable 
EMG device (i.e., according to act 304 of method 300) to any 
downstream electronic device and interpreted or otherwise 
processed by the downstream electronic device to cause the 
downstream electronic device to perform some function(s) or 
operation(s), or otherwise effect an interaction with or 
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response from the downstream electronic device, in response 
to the gesture identification flag. 
0090. In accordance with the present systems, articles, and 
methods, at least one signal provided by at least one EMG 
sensor (either alone or together with one or more signals 
provided by one or more transducers such as an accelerometer 
or other motion or acceleration responsive transducers) may 
represent or be indicative of a gesture performed by a user of 
a wearable EMG device. Determining a gesture identification 
flag corresponding to that at least one signal may involve 
identifying, by a processor, the gesture performed by the user 
based at least in part on the at least one signal(s) from the 
EMG and/or other sensors or transducers, and determining, 
by the processor, a gesture identification flag that corresponds 
to that determined gesture. Unless the specific context 
requires otherwise, throughout this specification and the 
appended claims 'a' gesture identification flag should be 
interpreted in a general, inclusive sense as “at least one' 
gesture identification flag with the understanding that deter 
mining any number of gesture identification flags (e.g., deter 
mining one gesture identification flag, or determining mul 
tiple gesture identification flags) includes determining 'a' 
gesture identification flag. Each gesture identification flag 
may include, or be represented by, one or more bits of infor 
mation. Furthermore, “determining a gesture identification 
flag by a processor may beachieved through a wide variety of 
different techniques. For example, a processor may determine 
a gesture identification flag by performing or otherwise 
effecting a mapping between gestures (e.g., between EMG 
and/or accelerometer signals representative of gestures) and 
gesture identification flags (e.g., by invoking a stored look-up 
table or other form of stored processor-executable instruc 
tions providing and/or effecting mappings between gestures 
and gesture identification flags), or a processor may deter 
mine a gesture identification flag by performing an algorithm 
or sequence of data processing acts (e.g., by executing stored 
processor-executable instructions dictating how to determine 
a gesture identification flag based at least in part on one or 
more signal(s) provided by at least one EMG sensor and/or at 
least one accelerometer). 
0091 FIG. 5 is a schematic illustration showing an exem 
plary mapping 500 between a set of exemplary gestures and a 
set of exemplary gesture identification flags in accordance 
with the present systems, articles, and methods. Mapping 500 
may be representative of processor-executable instructions 
that are defined in advance of determining gesture identifica 
tion flags based at least in part on at least one EMG signal 
(and, e.g., executed by a processor to perform the act of 
determining gesture identification flags based at least in part 
on at least one EMG signal), or mapping 500 may be repre 
sentative of the results (i.e., the mapping that is effected) 
whengesture identification flags are determined based at least 
in part on at least one EMG signal. In other words, mapping 
500 characterizes: i) a prescription, embodied in processor 
executable instructions, for or definition of how gestures 
(e.g., EMG and/or accelerometer signals that are representa 
tive of gestures) are to be mapped to gesture identification 
flags by a processor when determining a gesture identification 
flag based at least in part on at least one signal provided from 
at least one EMG sensor to the processor; orii) the end results 
when a processor performs an algorithm or series of data 
processing steps to determine a gesture identification flag 
based at least in part on at least one signal provided from at 
least one EMG sensor to the processor. In the former charac 
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terization (i.e., characterization i)), mapping 500 may be 
stored as a look-up table or set of defined processor-execut 
able “mapping instructions' in a non-transitory processor 
readable storage medium and invoked/executed by the pro 
cessor when determining a gesture identification flag. In the 
latter characterization (i.e., characterizationii)), mapping 500 
may not be stored in a non-transitory processor-readable Stor 
age medium itself, but instead processor-executable instruc 
tions to performan algorithm or series of data processing acts 
may be stored in the non-transitory processor-readable Stor 
age medium and mapping 500 may represent the results of 
executing the stored processor-executable instructions by the 
processor when determining a gesture identification flag. In 
either case, the present systems, articles, and methods provide 
a framework in which a wearable EMG device is programmed 
with processor-executable instructions that embody (i.e., in 
accordance with characterization i)) and/or produce/effect 
(i.e., in accordance with characterization ii)) a mapping from 
gestures to gesture identification flags, such as exemplary 
mapping 500 from FIG. 5. 
0092. As shown in mapping 500, each gesture identifica 
tion flag may, for example, comprise a bit string (e.g., an 8-bit 
databyte as illustrated) that uniquely maps to a corresponding 
gesture performed by a user. For example, a “gun' or “point' 
hand gesture may correspond/map to gesture identification 
flag 00000001 as illustrated, a “thumbs up' gesture may 
correspond/map to gesture identification flag 00000010 as 
illustrated, a “fist' gesture may correspond/map to gesture 
identification flag 00000011 as illustrated, and a “rock on 
gesture may correspond/map to gesture identification flag 
00000100 as illustrated. A person of skill in the art will 
appreciate that an 8-bit data byte can be used to represent 256 
unique gesture identification flags (corresponding to 256 
unique gestures). In practice, gesture identification flags hav 
ing any number of bits may be used, and if desired, multiple 
gestures may map to the same gesture identification flag 
and/or the same gesture may map to multiple gesture identi 
fication flags. In accordance with the present systems, 
articles, and methods, a gesture identification flag contains 
only information that identifies (i.e., maps to) a gesture per 
formed by a user of a wearable EMG device. A gesture iden 
tification flag does not contain any information about a func 
tion or operation that the corresponding gesture may be used 
to control. A gesture identification flag does not contain any 
information about any downstream electronic device and/or 
application that the corresponding gesture may be used to 
control. A gesture identification flag may be appended, 
adjoined, Supplemented, or otherwise combined with addi 
tional data bits as needed for, e.g., the purposes of telecom 
munications. 

0093. Mapping 500 represents gestures with actual illus 
trations of hands solely for ease of illustration and descrip 
tion. In practice, a gesture may be represented by any corre 
sponding configuration of signals provided by at least one 
EMG sensor and/or at least one accelerometer. For example, 
a gesture may be represented by a particular signal waveform, 
a particular signal value, or a particular configuration/ar 
rangement/permutation/combination of signal waveforms/ 
values. 

0094. The present systems, articles, and methods describe 
human-electronics interfaces. Methods 300 and 400 provide 
methods of operating a wearable EMG device to control an 
unspecified electronic device (e.g., methods of operating 
device 100 from FIG. 1 or device 270 from FIG. 2). A com 
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plete human-electronics interface may involve acts per 
formed by both the controller and the receiver (e.g., methods 
of operating system 200 from FIG. 2). 
0095 FIG. 6 is a flow-diagram showing a method 600 of 
electromyographically controlling at least one function of an 
electronic device by a wearable EMG device in accordance 
with the present systems, articles, and methods. The wearable 
EMG device includes at least one EMG sensor, a first proces 
sor, and an output terminal (with the at least one EMG sensor 
and the output terminal each communicatively coupled to the 
first processor) and the electronic device includes an input 
terminal and a second processor (with the input terminal 
communicatively coupled to the second processor). Method 
600 includes seven acts 601, 602, 603, 604,611, 612, and 613, 
though those of skill in the art will appreciate that in alterna 
tive embodiments certain acts may be omitted and/or addi 
tional acts may be added. Those of skill in the art will also 
appreciate that the illustrated order of the acts is shown for 
exemplary purposes only and may change in alternative 
embodiments. Acts 601, 602, 603, and 604 are performed by 
the wearable EMG device to produce and transmit signals and 
acts 611, 612, and 613 are performed by the electronic device 
to receive and respond to the transmitted signals. 
0096 Acts 601, 602,603, and 604 are substantially similar 
to acts 301,302,303, and 304 (respectively) of method 300 
from FIG. 3. At 601, muscle activity of a user is sensed, 
measured, transduced or otherwise detected by at least one 
EMG sensor of the wearable EMG device. At 602, at least one 
signal is provided from the at least one EMG sensor to a first 
processor on-board the wearable EMG device in response to 
the detected muscle activity. At 603, the first processor deter 
mines a gesture identification flag based at least in part on the 
at least one signal provided from the at least one EMG sensor 
to the first processor. At 604, the gesture identification flag is 
transmitted by the output terminal of the wearable EMG 
device. In some applications, the wearable EMG device may 
include at least one accelerometer and the wearable EMG 
device may be used to perform method 400 from FIG. 4. 
Therefore, act 603 may comprise determining a gesture iden 
tification flag based at least in part on both the at least one 
signal provided from the at least one EMG sensor to the first 
processor and the at least one signal provided from the at least 
one accelerometer to the first processor. 
0097. At 611, the gesture identification flag that is trans 
mitted or output by the output terminal of the wearable EMG 
device at 604 is received by the input terminal of the elec 
tronic device. As previously described, transmission of ges 
ture identification flags between the wearable EMG device 
and the electronic device may be through a wired or wireless 
communicative link (e.g. communicative link 290 from FIG. 
2). 
0098. At 612, a second processor on-board the electronic 
device determines a function of the electronic device based at 
least in part on the gesture identification flag received by the 
input terminal of the electronic device at 611. As described 
previously, the electronic device may include a non-transitory 
processor-readable storage medium or memory that stores an 
API or other information or data structures (e.g., imple 
mented as one or library(ies)) through which a user may 
define mappings (i.e., processor-executable instructions that 
embody and/or produce/effect mappings) between gesture 
identification flags and functions of the electronic device, 
and/or the non-transitory processor-readable storage medium 
may store processor-executable instructions that, when 
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executed by the second processor, cause the second processor 
to determine a function of the electronic device based at least 
in part on the gesture identification flag. 
(0099. At 613, the function determined at 612 is performed 
by the electronic device. The function may be any function or 
operation of the electronic device. For example, if the elec 
tronic device is an audio and/or video player (or a computer 
running an application that performs audio and/or video play 
back), then the corresponding function may be a PLAY func 
tion that causes the audio/video to play, a STOP function that 
causes the audio/video to stop, a REWIND function that 
causes the audio/video to rewind, a FAST FORWARD func 
tion that causes the audio/video to fast forward, and so on. 
0100 Throughout this specification and the appended 
claims, reference is often made to “determining a function of 
an electronic device based at least in part on a gesture iden 
tification flag. Unless the specific context requires other 
wise, throughout this specification and the appended claims 
'a' function should be interpreted in a general, inclusive 
sense as “at least one’ function with the understanding that 
determining any number of functions (e.g., determining one 
function, or determining multiple functions) includes deter 
mining “a function. Furthermore, “determining a function 
by a processor may be achieved through a wide variety of 
different techniques. For example, a processor may determine 
a function by employing a defined mapping between gesture 
identification flags and functions (e.g., by invoking a stored 
look-up table or other form of stored processor-executable 
instructions providing defined mappings between gesture 
identification flags and functions), or a processor may deter 
mine a function by performing an algorithm or sequence of 
data processing steps (e.g., by executing stored processor 
executable instructions dictating how to determine a function 
based at least in part on one or more gesture identification 
flag(s)). 
0101 FIG. 7 is a schematic illustration showing an exem 
plary mapping 700 between a set of exemplary gesture iden 
tification flags and a set of exemplary functions of an elec 
tronic device in accordance with the present systems, articles, 
and methods. Similar to mapping 500 from FIG. 5, mapping 
700 may be characterized as: i) a prescription for how gesture 
identification flags are to be mapped to functions by a pro 
cessor when determining a function based at least in part on a 
gesture identification flag received from a wearable EMG 
device; or ii) the end results when a processor performs an 
algorithm or series of data processing acts to determine a 
function based at least in part on a gesture identification flag 
received from a wearable EMG device. In the former charac 
terization (i.e., characterization i)), mapping 700 may be 
stored as a look-up table or set of defined processor-execut 
able “mapping instructions' in a non-transitory processor 
readable storage medium and invoked by the processor when 
determining a function of the electronic device. In the latter 
characterization (i.e., characterization ii)), mapping 700 may 
not be stored in a non-transitory processor-readable storage 
medium itself, but instead processor-executable instructions 
to perform an algorithm or series of data processing acts may 
be stored in the non-transitory processor-readable storage 
medium and mapping 700 may represent the results of 
executing the stored processor-executable instructions by the 
processor to determine a function of the electronic device. In 
either case, the present systems, articles, and methods provide 
a framework in which generic gesture identification flags are 
output by a wearable EMG device and a receiving device is 
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programmed (and/or programmable through, e.g., an API or 
other information or data or calls) with processor-executable 
instructions that embody and/or produce/effect a mapping 
from gesture identification flags to functions of the electronic 
device, such as exemplary mapping 700 from FIG. 7. 
0102) For the illustrative example of FIG. 7, the electronic 
device is an audio player; however, any electronic device may 
include or be communicatively coupled to (or be adapted to 
include or be communicatively coupled to) a non-transitory 
processor-readable storage medium or memory that stores 
processor-executable instructions that embody and/or pro 
duce/effect a mapping Such as mapping 700. As shown in 
mapping 700, each gesture identification flag may, for 
example, be a bit string (e.g., an 8-bit data byte as illustrated) 
that uniquely maps to a corresponding function of the elec 
tronic device. For example, a 00000001 gesture identification 
flag may map/correspond to a REWIND function of an audio 
player as illustrated, a 00000010 gesture identification flag 
may map/correspond to a PLAY function of an audio player 
as illustrated, a 00000011 gesture identification flag may 
map/correspond to a STOP function of an audio player as 
illustrated, and a 00000100 gesture identification flag may 
map/correspond to a FAST FORWARD function of an audio 
player as illustrated. A person of skill in the art will appreciate 
that an 8-bit data byte can be used to represent 256 unique 
gesture identification flags (corresponding to 256 unique 
functions). In practice, gesture identification flags having any 
number of bits may be used, multiple gesture identification 
flags may be mapped to the same function, and/or a single 
gesture identification flag may map to multiple functions. 
0103) In accordance with the present systems, articles, and 
methods, processor-executable instructions that embody and/ 
or produce/effect a mapping from gestures to gesture identi 
fication flags (e.g., mapping 500 from FIG. 5) may be stored 
in a non-transitory processor-readable storage medium or 
memory on-board a wearable EMG device (e.g., memory 141 
of device 100 from FIG. 1) and communicatively coupled to 
a first processor (e.g., processor 140 of device 100), and 
processor-executable instructions that embody and/or pro 
duce/effect a mapping from gesture identification flags to 
functions of an electronic device (e.g., mapping 700 from 
FIG. 7) may be stored in a non-transitory processor-readable 
storage medium or memory on-board an electronic device 
(e.g., memory 282 of device 280 from FIG. 2) and commu 
nicatively coupled to a second processor (e.g., processor 283 
of device 280 in FIG. 2). In this way, gesture identification 
flags may be determined by the first processor on-board the 
wearable EMG device based on signals from one or more 
sensor(s) (e.g., EMG sensors and/or inertial sensors) in accor 
dance with, e.g., mapping 500 of FIG. 5; the gesture identi 
fication flags may be transmitted or output to a receiving 
device; and then functions of the receiving device may be 
determined by the second processor on-board the receiving 
device based on the gesture identification flags in accordance 
with, e.g., mapping 700 from FIG. 7. For example, signals 
corresponding to a 'gun' or “point” gesture (e.g., outwardly 
extended index finger with other fingers curled upon them 
selves) may be processed by the first processor of the wear 
able EMG device to determine gesture identification flag 
00000001 according to mapping 500 from FIG. 5, the 
00000001 flag may be transmitted to the electronic device 
(through a wired or wireless communicative link), and the 
00000001 flag may be processed by the second processor of 
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the electronic device to determine a REWIND function in 
accordance with mapping 700. 
0104. In accordance with the present systems, articles, and 
methods, an electronic device may store multiple mappings 
(e.g., multiple sets of processor-executable instructions that 
embody and/or produce/effect mappings) between gesture 
identification flags and functions of the electronic device, and 
when the electronic device receives a gesture identification 
flag it may perform a corresponding function based on the 
implementation of one of the multiple stored mappings (e.g., 
one or more of the multiple sets of processor-executable 
instructions). For example, the electronic device may be a 
computer Such as a desktop computer, a laptop computer, a 
tablet computer, or the like. The computer may include a 
non-transitory processor-readable storage medium or 
memory that stores multiple mappings (e.g., multiple sets of 
processor-executable instructions that embody and/or pro 
duce/effect mappings) between gesture identification flags 
and functions of the computer (e.g., multiple variants of map 
ping 700 from FIG. 7), with each mapping corresponding to 
and invoked by a different application executed by the com 
puter. For example, the non-transitory processor-readable 
storage medium may store a first mapping (e.g., a first set of 
processor-executable instructions that embody and/or pro 
duce/effect a first mapping) between gesture identification 
flags and functions (e.g., a first variant of mapping 700 from 
FIG. 7) to be invoked by a first application run on the com 
puter, a second mapping (e.g., a second set of processor 
executable instructions that embody and/or produce/effect a 
second mapping) between gesture identification flags and 
functions (e.g., a second variant of mapping 700 from FIG. 7) 
to be invoked by a second application run on the computer, a 
third mapping (e.g., a third set of processor-executable 
instructions that embody and/or produce/effect a third map 
ping) between gesture identification flags and functions (e.g., 
a third variant of mapping 700 from FIG. 7) to be invoked by 
a third application run on the computer, and so on. Each of the 
first, second, and third applications may be any application, 
including but not limited to: an audio/video playback appli 
cation, a video game application, a drawing or modeling 
application, a control application, a communication applica 
tion, a browsing or navigating applications, and so on. As 
previously described, the non-transitory processor-readable 
medium of the computer may store an API or other data or 
information through which a user may program processor 
executable instructions that embody and/or produce/effect 
any mapping(s) between gesture identification flags and func 
tions of any electronic device (including but not limited to the 
computer itself). For example, a user may use an API 
executed by a computer to define processor-executable 
instructions that embody and/or produce/effect mappings 
between gesture identification flags and functions of the com 
puter itself (e.g., functions of one or multiple applications 
executed by the computer itself), or the user may use an API 
executed by a computer to define processor-executable 
instructions (such as firmware or embedded software instruc 
tions) that are then ported to, installed on, loaded in, or oth 
erwise received by a separate electronic device, where the 
processor-executable instructions embody and/or produce/ 
effect mappings between gesture identification flags and 
functions of the separate electronic device. In accordance 
with the present systems, articles, and methods, virtually any 
application run on a computer or any other electronic device 
may be adapted to respond to generic gesture identification 
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flags output by a wearable EMG device. Thus, in some cases, 
method 600 may include an additional act performed by the 
electronic device, the additional act being selecting and/or 
initializing a specific application of the electronic device 
(e.g., stored in and/or to be executed by the electronic device) 
to be controlled by the wearable EMG device. Selecting and/ 
or initializing a specific application of the electronic device 
may include selecting/initializing a first set of processor 
executable instructions that embody and/or produce/effect a 
first mapping from multiple sets of processor-executable 
instructions that embody and/or produce/effect multiple map 
pings (e.g., one set of processor-executable instructions that 
embody and/or produce/effect a particular mapping from a 
plurality of sets of processor-executable instructions that 
embody and/or produce/effect a plurality of respective map 
pings). 
0105. In accordance with the present systems, articles, and 
methods, a wearable EMG device may be used to control 
multiple electronic devices, or multiple applications within a 
single electronic device. Such is distinct from known propos 
als for human-electronics interfaces that employ a wearable 
EMG device, at least because the known proposals typically 
store a direct mapping from gestures to functions within the 
wearable EMG device itself, whereas the present systems, 
articles, and methods describe an intermediate mapping from 
gestures (e.g., from EMG and/or accelerometer signals rep 
resentative of gestures) to gesture identification flags that are 
stored and executed by the wearable EMG device and then 
mappings from gesture identification flags to functions that 
are stored and executed by the downstream electronic device. 
In accordance with the present systems, articles, and meth 
ods, the mapping from gestures to gesture identification flags 
stored and executed by the wearable EMG device is indepen 
dent of the downstream electronic device and the same map 
ping from gestures to gesture identification flags may be 
stored and executed by the wearable EMG device regardless 
of the nature and/or function(s) of the downstream electronic 
device. 

0106 The implementation of gesture identification flags 
as described herein enables users to employ the same wear 
able EMG device to control a wide range of electronic devices 
and/or a wide range of applications within a single electronic 
device. Since the gesture identification flags output by the 
wearable EMG device are not tied to any specific functions or 
commands, a user may define their own mappings (including 
their own techniques for performing mappings) between ges 
ture identification flags and electronic device functions. For 
example, a user may adapt the human-electronics interfaces 
described hereinto control virtually any functions of virtually 
any electronic device (e.g., to control virtually any applica 
tion executed by a computer) by defining processor-execut 
able instructions that embody and/or produce a correspond 
ing mapping between gesture identification flags and 
electronic device functions (such as mapping 700 from FIG. 
7) and establishing automatic execution of the processor 
executable instructions by the electronic device in response to 
receiving gesture identification flags. The processor-execut 
able instructions may be defined for/within the electronic 
device itself without making any modifications to the wear 
able EMG device. 

0107 The various embodiments described herein provide 
human-electronics interfaces in which a wearable EMG 
device (i.e., a controller) provides generic signal “flags' and 
a downstream receiving device interprets and responds to the 
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generic flags. The flags provided by the wearable EMG 
device are substantially independent of any downstream 
receiving device. In accordance with the present systems, 
articles, and methods, otherforms of controllers (i.e., control 
lers that are not wearable and/or controllers that do not 
employ EMG sensors) may similarly be configured to provide 
generic flags in this way. For example, instead of or in addi 
tion to employing EMG sensors and/or accelerometers pro 
viding gesture control, a controller that operates in accor 
dance with the present systems, articles, and methods may 
employ, for example, tactile sensors (e.g., buttons, Switches, 
touchpads, or keys) providing manual control, acoustic sen 
sors providing voice-control, optical/photonic sensors pro 
viding gesture control, or any other type(s) of user-activated 
sensors providing any other type(s) of user-activated control. 
Thus, the teachings of the present systems, articles, and meth 
ods may be applied using virtually any type of controller 
employing sensors (including gesture-based control devices 
that do not make use of electromyography or EMG sensors), 
with the acts described herein as being performed by “at least 
one EMG sensor and/or “at least one accelerometer being 
more generally performed by “at least one sensor.” 
0108. The above description of illustrated embodiments, 
including what is described in the Abstract, is not intended to 
be exhaustive or to limit the embodiments to the precise forms 
disclosed. Although specific embodiments of and examples 
are described herein for illustrative purposes, various equiva 
lent modifications can be made without departing from the 
spirit and scope of the disclosure, as will be recognized by 
those skilled in the relevant art. The teachings provided herein 
of the various embodiments can be applied to other portable 
and/or wearable electronic devices, not necessarily the exem 
plary wearable electronic devices generally described above. 
0109 For instance, the foregoing detailed description has 
set forth various embodiments of the devices and/or processes 
via the use of block diagrams, schematics, and examples. 
Insofar as Such block diagrams, schematics, and examples 
contain one or more functions and/or operations, it will be 
understood by those skilled in the art that each function and/or 
operation within Such block diagrams, flowcharts, or 
examples can be implemented, individually and/or collec 
tively, by a wide range of hardware, software, firmware, or 
virtually any combination thereof. In one embodiment, the 
present Subject matter may be implemented via Application 
Specific Integrated Circuits (ASICs). However, those skilled 
in the art will recognize that the embodiments disclosed 
herein, in whole or in part, can be equivalently implemented 
in standard integrated circuits, as one or more computer pro 
grams executed by one or more computers (e.g., as one or 
more programs running on one or more computer systems), as 
one or more programs executed by on one or more controllers 
(e.g., microcontrollers) as one or more programs executed by 
one or more processors (e.g., microprocessors), as firmware, 
oras virtually any combination thereof, and that designing the 
circuitry and/or writing the code for the software and or 
firmware would be well within the skill of one of ordinary 
skill in the art in light of the teachings of this disclosure. 
0110. When logic is implemented as software and stored 
in memory, logic or information can be stored on any com 
puter-readable medium for use by or in connection with any 
processor-related system or method. In the context of this 
disclosure, a memory is a computer-readable medium that is 
an electronic, magnetic, optical, or other physical device or 
means that contains or stores a computer and/or processor 
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program. Logic and/or the information can be embodied in 
any computer-readable medium for use by or in connection 
with an instruction execution system, apparatus, or device, 
Such as a computer-based system, processor-containing sys 
tem, or other system that can fetch the instructions from the 
instruction execution system, apparatus, or device and 
execute the instructions associated with logic and/or informa 
tion. 

0111. In the context of this specification, a “non-transitory 
computer-readable medium' can be any element that can 
store the program associated with logic and/or information 
for use by or in connection with the instruction execution 
system, apparatus, and/or device. The computer-readable 
medium can be, for example, but is not limited to, an elec 
tronic, magnetic, optical, electromagnetic, infrared, or semi 
conductor system, apparatus or device. More specific 
examples (a non-exhaustive list) of the computer readable 
medium would include the following: a portable computer 
diskette (magnetic, compact flash card, secure digital, or the 
like), a random access memory (RAM), a read-only memory 
(ROM), an erasable programmable read-only memory 
(EPROM, EEPROM, or Flash memory), a portable compact 
disc read-only memory (CDROM), digital tape, and other 
non-transitory media. 
0112. The various embodiments described above can be 
combined to provide further embodiments. To the extent that 
they are not inconsistent with the specific teachings and defi 
nitions herein, all of the U.S. patents, U.S. patent application 
publications, U.S. patent applications, foreign patents, for 
eign patent applications and non-patent publications referred 
to in this specification and/or listed in the Application Data 
Sheet, including but not limited to: U.S. Provisional Patent 
Application Ser. No. 61/869,526; U.S. Provisional Patent 
Application Ser. No. 61/857,105 (now U.S. Non-Provisional 
patent application Ser. No. 14/335,668); U.S. Provisional 
Patent Application Ser. No. 61/752,226 (now U.S. Non-Pro 
visional patent application Ser. No. 14/155,107); U.S. Provi 
sional Patent Application Ser. No. 61/768.322 (now U.S. 
Non-Provisional patent application Ser. No. 14/186,889); 
U.S. Provisional Patent Application Ser. No. 61/771,500 
(now U.S. Non-Provisional patent application Ser. No. 
14/194.252): U.S. Provisional Application Ser. No. 61/860, 
063 (now U.S. Non-Provisional patent application Ser. No. 
14/276,575), and U.S. Provisional Application Ser. No. 
61/866,960 (now U.S. Non-Provisional patent application 
Ser. No. 14/461,044), are incorporated herein by reference, in 
their entirety. Aspects of the embodiments can be modified, if 
necessary, to employ systems, circuits and concepts of the 
various patents, applications and publications to provide yet 
further embodiments. 

0113. These and other changes can be made to the embodi 
ments in light of the above-detailed description. In general, in 
the following claims, the terms used should not be construed 
to limit the claims to the specific embodiments disclosed in 
the specification and the claims, but should be construed to 
include all possible embodiments along with the full scope of 
equivalents to which Such claims are entitled. Accordingly, 
the claims are not limited by the disclosure. 

1. A wearable electromyography (“EMG') device com 
prising: 

at least one EMG sensor to in use detect muscle activity of 
a user of the wearable EMG device and provide at least 
one signal in response to the detected muscle activity; 
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a processor communicatively coupled to the at least one 
EMG sensor, the processor to in use determine a gesture 
identification flag based at least in part on the at least one 
signal provided by the at least one EMG sensor; and 

an output terminal communicatively coupled to the proces 
Sor to in use transmit the gesture identification flag. 

2. The wearable EMG device of claim 1 wherein the ges 
ture identification flag is independent of any downstream 
processor-based device and generic to a variety of end user 
applications executable by a variety of downstream proces 
sor-based devices useable with the wearable EMG device. 

3. The wearable EMG device of claim 1, further compris 
ing: 

a non-transitory processor-readable storage medium com 
municatively coupled to the processor, wherein the non 
transitory processor-readable storage medium stores at 
least a set of gesture identification flags. 

4. The wearable EMG device of claim 3 wherein the non 
transitory processor-readable storage medium stores proces 
sor-executable instructions that embody and/or produce a 
mapping between at least one signal provided by the at least 
one EMG sensor and at least one gesture identification flag 
and, when executed by the processor, the processor-execut 
able instructions cause the processor to determine a gesture 
identification flag in accordance with the mapping. 

5. The wearable EMG device of claim 3 wherein the non 
transitory processor-readable storage medium stores proces 
sor-executable instructions that, when executed by the pro 
cessor, cause the processor to determine a gesture 
identification flag based at least in part on at least one signal 
provided by the at least one EMG sensor. 

6. The wearable EMG device of claim 1, further compris 
ing: 

at least one accelerometer responsive to motion effected by 
the user of the wearable EMG device and communica 
tively coupled to the processor to provide at least one 
signal in response to the detected motion, and wherein 
the processor determines the gesture identification flag 
based at least in part on both the at least one signal 
provided by the at least one EMG sensor and the at least 
one signal provided by the at least one accelerometer. 

7. The wearable EMG device of claim 1 wherein the pro 
cessor is selected from the group consisting of a digital 
microprocessor, a digital microcontroller, a digital signal pro 
cessor, a graphics processing unit, an application specific 
integrated circuit, a programmable gate array, and a program 
mable logic unit. 

8. The wearable EMG device of claim 1 wherein the at least 
one EMG sensor includes a plurality of EMG sensors, and 
wherein the wearable EMG device further comprises: 

a set of communicative pathways to route signals provided 
by the plurality of EMG sensors to the processor, 
wherein each EMG sensor in the plurality of EMG sen 
sors is communicatively coupled to the processor by at 
least one communicative pathway from the set of com 
municative pathways. 

9. The wearable EMG device of claim 8, further compris 
ing: 

a set of pod structures that form physically coupled links of 
the wearable EMG device, wherein each pod structure in 
the set of pod structures is positioned adjacent and 
physically coupled to at least one other pod structure in 
the set of pod structures, and wherein the set of pod 
structures comprises at least two sensor pods and a pro 
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cessor pod, each of the at least two sensor pods compris 
ing a respective EMG sensor from the plurality of EMG 
sensors and the processor pod comprising the processor. 

10. The wearable EMG device of claim 9 wherein each pod 
structure in the set of pod structures is positioned adjacent and 
in between two other pod structures in the set of pod struc 
tures and physically coupled to the two other pod structures in 
the set of pod structures, and wherein the set of pod structures 
forms a perimeter of an annular configuration. 

11. The wearable EMG device of claim 9, further compris 
ing: 

at least one adaptive coupler, wherein each respective pod 
structure in the set of pod structures is adaptively physi 
cally coupled to at least one adjacent pod structure in the 
set of pod structures by at least one adaptive coupler. 

12. The wearable EMG device of claim 1 wherein the 
output terminal includes at least one of a wireless transmitter 
and/or a tethered connector port. 

13. The wearable EMG device of claim 1 wherein the at 
least one EMG sensor includes at least one capacitive EMG 
SSO. 

14. A method of operating a wearable electromyography 
(“EMG') device to provide electromyographic control of an 
electronic device, wherein the wearable EMG device 
includes at least one EMG sensor, a processor, and an output 
terminal, the method comprising: 

detecting muscle activity of a user of the wearable EMG 
device by the at least one EMG sensor: 

providing at least one signal from the at least one EMG 
sensor to the processor in response to the detected 
muscle activity; 

determining, by the processor, a gesture identification flag 
based at least in part on the at least one signal provided 
from the at least one EMG sensor to the processor, 
wherein the gesture identification flag is independent of 
the electronic device; and 

transmitting the gesture identification flag to the electronic 
device by the output terminal. 

15. The method of claim 14 wherein: 
detecting muscle activity of a user of the wearable EMG 

device by the at least one EMG sensor includes detecting 
muscle activity of the user of the wearable EMG device 
by a first EMG sensor and by at least a second EMG 
Sensor, 

providing at least one signal from the at least one EMG 
sensor to the processor in response to the detected 
muscle activity includes providing at least a first signal 
from the first EMG sensor to the processor in response to 
the detected muscle activity and providing at least a 
second signal from the second EMG sensor to the pro 
cessor in response to the detected muscle activity, and 

determining, by the processor, a gesture identification flag 
based at least in part on the at least one signal provided 
from the at least one EMG sensor to the processor 
includes determining, by the processor, a gesture iden 
tification flag based at least in part on the at least a first 
signal provided from the first EMG sensor to the proces 
Sor and the at least a second signal provided from the at 
least a second EMG sensor to the processor. 

16. The method of claim 14 wherein the wearable EMG 
device further comprises a non-transitory processor-readable 
storage medium that stores processor-executable instruc 
tions, and wherein determining, by the processor, a gesture 
identification flag based at least in part on the at least one 
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signal provided from the at least one EMG sensor to the 
processor includes executing the processor-executable 
instructions by the processor to cause the processor to deter 
mine a gesture identification flag based at least in part on the 
at least one signal provided from the at least one EMG sensor 
to the processor. 

17. The method of claim 14 wherein the wearable EMG 
device further comprises at least one accelerometer, and 
wherein the method further comprises: 

detecting motion effected by the user of the wearable EMG 
device by the at least one accelerometer, and 

providing at least one signal from the at least one acceler 
ometer to the processor in response to the detected 
motion, 

and wherein determining a gesture identification flag based 
at least in part on the at least one signal provided from the 
at least one EMG sensor to the processor includes: 

determining, by the processor, a gesture identification flag 
based at least in part on both the at least one signal 
provided from the at least one EMG sensor to the pro 
cessor and the at least one signal provided from the at 
least one accelerometer to the processor. 

18. The method of claim 17 wherein the wearable EMG 
device further comprises a non-transitory processor-readable 
storage medium that stores processor-executable instruc 
tions, and wherein determining, by the processor, a gesture 
identification flag based at least in part on both the at least one 
signal provided from the at least one EMG sensor to the 
processor and the at least one signal provided from the at least 
one accelerometer to the processor includes executing the 
processor-executable instructions by the processor to cause 
the processor to determine the gesture identification flag 
based at least in part on both the at least one signal provided 
from the at least one EMG sensor to the processor and the at 
least one signal provided from the at least one accelerometer 
to the processor. 

19. The method of claim 14 wherein the output terminal 
includes a wireless transmitter, and wherein transmitting the 
gesture identification flag to the electronic device by the 
output terminal includes wirelessly transmitting the gesture 
identification flag to the electronic device by the wireless 
transmitter. 

20. A system that enables electromyographic control of an 
electronic device, the system comprising: 

a wearable electromyography (“EMG') device compris 
ing: 
at least one EMG sensor responsive to muscle activity of 

a user of the wearable EMG device and provide at 
least one signal in response to a detected muscle activ 
ity, 

a first processor communicatively coupled to the at least 
one EMG sensor, the first processor which in use 
determines a gesture identification flag based at least 
in part on the at least one signal provided by the at 
least one EMG sensor, and 

an output terminal communicatively coupled to the first 
processor to transmit the gesture identification flag; 

and 
an electronic device comprising: 

an input terminal to receive the gesture identification 
flag, and 

a second processor communicatively coupled to the 
input terminal, the second processor which in use 
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determines a function of the electronic device based at 
least in part on the gesture identification flag. 

21. The system of claim 20 wherein the gesture identifica 
tion flag is independent of the electronic device and generic to 
a variety of end user applications executable by the electronic 
device. 

22. The system of claim 20 wherein the wearable EMG 
device of the system further comprises: 

a non-transitory processor-readable storage medium com 
municatively coupled to the first processor, wherein the 
non-transitory processor-readable storage medium 
stores at least a set of gesture identification flags. 

23. The system of claim 22 wherein the non-transitory 
processor-readable storage medium of the wearable EMG 
device stores processor-executable instructions that embody 
and/or produce a mapping between at least one signal pro 
vided by the at least one EMG sensor and at least one gesture 
identification flag and, when executed by the first processor, 
the processor-executable instructions cause the first proces 
Sor to determine a gesture identification flag in accordance 
with the mapping. 

24. The system of claim 20 wherein the wearable EMG 
device of the system further comprises: 

a non-transitory processor-readable storage medium com 
municatively coupled to the first processor, wherein the 
non-transitory processor-readable storage medium 
stores processor-executable instructions that, when 
executed by the first processor, cause the first processor 
to determineagesture identification flag based at least in 
part on the at least one signal provided by the at least one 
EMG sensor. 

25. The system of claim 20 wherein the wearable EMG 
device of the system further comprises: 

at least one accelerometer communicatively coupled to the 
first processor, the at least one accelerometer responsive 
to motion effected by the user of the wearable EMG 
device and which provides at least one signal in response 
to a detected motion, and wherein the first processor 
determines a gesture identification flag based at least in 
part on both the at least one signal provided by the at 
least one EMG sensor and the at least on signal provided 
by the at least one accelerometer. 

26. The system of claim 20 wherein the electronic device of 
the system further comprises: 

a non-transitory processor-readable storage medium com 
municatively coupled to the second processor, wherein 
the non-transitory processor-readable storage medium 
stores at least a set of processor-executable instructions 
that, when executed by the second processor, cause the 
second processor to determine a function of the elec 
tronic device based at least in part on the gesture iden 
tification flag. 

27. The system of claim 20 wherein the electronic device of 
the system further comprises: 

a non-transitory processor-readable storage medium com 
municatively coupled to the second processor, wherein 
the non-transitory processor-readable storage medium 
StOres: 

a first application executable by the electronic device; 
at least a second application executable by the electronic 

device; 
a first set of processor-executable instructions that, when 

executed by the second processor, cause the second pro 
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cessor to determine a function of the first application 
based at least in part on a gesture identification flag; and 

a second set of processor-executable instructions that, 
when executed by the second processor, cause the sec 
ond processor to determine a function of the second 
application based at least in part on a gesture identifica 
tion flag. 

28. The system of claim 20 wherein the output terminal of 
the wearable EMG device includes a first tethered connector 
port, the input terminal of the electronic device includes a 
second tethered connector port, and further comprising: 

a communicative pathway that in use communicatively 
couples the first tethered connector port to the second 
tethered connector port and to route the gesture identi 
fication flag from the output terminal of the wearable 
EMG device to the input terminal of the electronic 
device. 

29. The system of claim 20 wherein the output terminal of 
the wearable EMG device includes a wireless transmitter that 
in use wirelessly transmits the gesture identification flag and 
the input terminal of the electronic device includes a tethered 
connector port, and wherein the system further comprises: 

a wireless receiver that in use communicatively couples to 
the tethered connector port of the electronic device and 
to in use wirelessly receive the gesture identification flag 
from the wireless transmitter of the wearable EMG 
device. 

30. The system of claim 20 wherein the output terminal of 
the wearable EMG device includes a wireless transmitter to 
wirelessly transmit the gesture identification flag, and 
wherein the input terminal of the electronic device includes a 
wireless receiver to wirelessly receive the gesture identifica 
tion flag from the wireless transmitter of the wearable EMG 
device. 

31. The system of claim 20 wherein the electronic device is 
selected from the group consisting of a computer, a desktop 
computer, a laptop computer, a tablet computer, a mobile 
phone, a Smartphone, a portable electronic device, an audio 
player, a television, a video player, a video game console, a 
robot, a light Switch, and a vehicle. 

32. A method of electromyographically controlling at least 
one function of an electronic device by a wearable elec 
tromyography (“EMG') device, wherein the wearable EMG 
device includes at least one EMG sensor, a first processor, and 
an output terminal and the electronic device includes an input 
terminal and a second processor, the method comprising: 

detecting muscle activity of a user of the wearable EMG 
device by the at least one EMG sensor: 

providing at least one signal from the at least one EMG 
sensor to the first processor in response to the detected 
muscle activity; 

determining, by the first processor, a gesture identification 
flag based at least in part on the at least one signal 
provided from the at least one EMG sensor to the first 
processor, wherein the gesture identification flag is inde 
pendent of the electronic device: 

transmitting the gesture identification flag by the output 
terminal of the wearable EMG device; 

receiving the gesture identification flag by the input termi 
nal of the electronic device; 

determining, by the second processor, a function of the 
electronic device based at least in part on the gesture 
identification flag; and 

performing the function by the electronic device. 



US 2015/0057770 A1 

33. The method of claim 32 wherein: 
detecting muscle activity of a user of the wearable EMG 

device by the at least one EMG sensor includes detecting 
muscle activity of the user of the wearable EMG device 
by a first EMG sensor of the wearable EMG device and 
by at least a second EMG sensor of the wearable EMG 
device, 

providing at least one signal from the at least one EMG 
sensor to the first processor in response to the detected 
muscle activity includes providing at least a first signal 
from the first EMG sensor to the first processor in 
response to the detected muscle activity and providing at 
least a second signal from the send EMG sensor to the 
first processor in response to the detected muscle activ 
ity, and 

determining, by the first processor, a gesture identification 
flag based at least in part on the at least one signal 
provided from the at least one EMG sensor to the first 
processor includes determining, by the first processor, a 
gesture identification flag based at least in part on the at 
least a first signal provided from the first EMG sensor to 
the first processor and the at least a second signal pro 
vided from the at least a second EMG sensor to the first 
processor. 

34. The method of claim 32 wherein the wearable EMG 
device further comprises a non-transitory processor-readable 
medium that stores processor-executable instructions, and 
wherein determining, by the first processor, a gesture identi 
fication flag based at least in part on the at least one signal 
provided from the at least one EMG sensor to the first pro 
cessor includes executing the processor-executable instruc 
tions by the first processor to cause the first processor to 
determineagesture identification flag based at least in part on 
the at least one signal provided from the at least one EMG 
sensor to the first processor. 

35. The method of claim 32 wherein the wearable EMG 
device further comprises at least one accelerometer, and 
wherein the method further comprises: 
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detecting motion effected by the user of the wearable EMG 
device by the at least one accelerometer, and 

providing at least one signal from the at least one acceler 
ometer to the first processor in response to the detected 
motion, 

and wherein determining, by the first processor, a gesture 
identification flag based at least in part on the at least one 
signal provided from the at least one EMG sensor to the 
first processor includes: 

determining, by the first processor, a gesture identification 
flag based at least in part on the at least one signal 
provided from the at least one EMG sensor to the first 
processor and the at least one signal provided by the at 
least one accelerometer to the first processor. 

36. The method of claim 32 wherein the output terminal of 
the wearable EMG device includes a wireless transmitter and 
the input terminal of the electronic device includes a wireless 
receiver, and wherein: 

transmitting the gesture identification flag by the output 
terminal of the wearable EMG device includes wire 
lessly transmitting the gesture identification flag by the 
wireless transmitter of the wearable EMG device, and 

receiving the gesture identification flag by the input termi 
nal of the electronic device includes wirelessly receiving 
the gesture identification flag by the wireless receiver of 
the electronic device. 

37. The method of claim 32 wherein the electronic device 
further comprises a non-transitory processor-readable stor 
age medium that stores processor-executable instructions, 
and wherein determining, by the second processor, a function 
of the electronic device based at least in part on the gesture 
identification flag includes executing the processor-execut 
able instructions by the second processor to cause the second 
processor to determine a function of the electronic device 
based at least in part on the gesture identification flag. 

k k k k k 


