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(54) IMPROVED SYNTHESIS PERCUSSION PEDAL AND DOCKING STATION

(57) An apparatus comprises: a first foot-operated
switch configured to operate a midi sequence module by
way of a first plurality of commands; an instrument input;
a looping module configured to: record a signal received
from the instrument input, and playback a recorded loop
associated with the signal; and a second foot-operated
switch configured to operate the looping module by way
of a second plurality of commands. The first foot-operat-
ed switch is configured to signal the first plurality of com-

mands to operate the midi sequence module by way of
at least one of the following functions: playback a main
midi sequence, playback a fill midi sequence associated
with the main midi sequence, transition to a playback of
another main midi sequence, and stop a playback of the
main midi sequence. Each of the first plurality of com-
mands are triggered based on a duration and frequency
of a user depression of the first foot-operated switch.
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Description

FIELD OF DISCLOSURE

[0001] The present disclosure relates to music produc-
tion, and more particularly, to foot operated synthesized
percussion accompaniment pedals.

BACKGROUND

[0002] Musicians have used foot-operated pedals to
add effects and other inputs for some time. Typically, one
or multiple foot pedals are used to allow the musician the
ability to have his hands free to play a primary instrument,
such as a guitar, while retaining the ability to add com-
plexity to the music through his foot’s operation of the
pedals. Foot-operated pedals may add various proper-
ties to the musician’s tone by, for example, altering the
resulting sound with effects like reverb or distortion.

SUMMARY

[0003] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter. Nor is this Summary
intended to be used to limit the claimed subject matter’s
scope.
[0004] An apparatus for facilitating control of midi-se-
quence generation is disclosed. The apparatus may in-
clude a midi-sequence module configured for generating
midi-sequences. Further, the apparatus may also include
a foot-operated switch configured to operate the midi-
sequence module. Additionally, the apparatus may in-
clude a docking station configured to connect the appa-
ratus to a mobile device. The docking station may be, for
example, a USB docking station or anything other con-
nection type (e.g., a lightening port) Accordingly, the midi-
sequence module may be controlled through the mobile
device.
[0005] Further, in some embodiments the midi-se-
quence module may be included in the mobile device
instead of the apparatus. Accordingly, the apparatus may
include a switch port configured to electrically couple the
foot-operated switch with the mobile device in order to
control the midi-sequence module included in the mobile
device.
[0006] Further, in some embodiments, a wireless
transmitter communicatively coupled to the foot-operat-
ed switch. Further, the wireless transmitter may be con-
figured to wirelessly transmit the at least one state to the
mobile device. Accordingly, the mobile device may in-
clude a midi-sequence module configured to generate a
MIDI-sequence based on the at least one state. Although
MIDI-sequences are referenced, embodiments of the
present disclosure may be applicable to WAV, MP3, and
various other file-types.

[0007] Further, in some embodiments, the apparatus
may be configured to enable a user to trigger a midi-
sequence from a plurality of midi-sequences as per the
user’s need. Accordingly, the apparatus may include one
or more foot-operated switches configured to operate the
midi-sequence module. Further, the one or more foot-
operated switches may be configured to non-sequentially
trigger one or more main midi-sequences from a plurality
of main midi-sequences. In other words, a user may be
enabled to activate the one or more foot-operated switch-
es to trigger the plurality of main midi-sequences in any
arbitrary order as per the user’s need.
[0008] Further, in some embodiments, the apparatus
may be configured to enable the user to insert a desired
fill sequence into a main midi-sequence. Accordingly, the
apparatus may include a plurality of foot-operated switch-
es configured to operate the midi-sequence module. Fur-
ther, a first set of foot-operated switches may be config-
ured to trigger a corresponding main midi-sequence from
a plurality of main midi-sequences. Additionally, a second
set of foot-operated switches may be configured to trigger
a corresponding fill sequence from a plurality of fill se-
quences to be interjected into a main midi-sequence. Ac-
cordingly, a user may be able to trigger a main midi-se-
quence by activating a first foot-operated switch and in-
terject a fill sequence into the main midi-sequence by
activating a second foot-operated switch associated with
the fill sequence.
[0009] Both the foregoing general description and the
following detailed description provide examples and are
explanatory only. Accordingly, the foregoing general de-
scription and the following detailed description should
not be considered to be restrictive. Further, features or
variations may be provided in addition to those set forth
herein. For example, embodiments may be directed to
various feature combinations and sub-combinations de-
scribed in the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are incor-
porated in and constitute a part of this disclosure, illus-
trate various embodiments of the present disclosure. The
drawings contain representations of various trademarks
and copyrights owned by the Applicants. In addition, the
drawings may contain other marks owned by third parties
and are being used for illustrative purposes only. All rights
to various trademarks and copyrights represented here-
in, except those belonging to their respective owners, are
vested in and the property of the Applicant. The Applicant
retains and reserves all rights in its trademarks and cop-
yrights included herein, and grants permission to repro-
duce the material only in connection with reproduction of
the granted patent and for no other purpose.
[0011] Furthermore, the drawings may contain text or
captions that may explain certain embodiments of the
present disclosure. This text is included for illustrative,
non-limiting, explanatory purposes of certain embodi-
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ments detailed in the present disclosure. In the drawings:

FIG. 1A illustrates a perspective view of an embod-
iment of an apparatus consistent with embodiments
of the present disclosure;
FIG. 1B illustrates a top view of an embodiment of
an apparatus consistent with embodiments of the
present disclosure;
FIG. 1C illustrates a left-side view of an embodiment
of an apparatus consistent with embodiments of the
present disclosure;
FIG. 1D illustrates a right-side view of an embodi-
ment of an apparatus consistent with embodiments
of the present disclosure;
FIG. 1E illustrates a back view of an embodiment of
an apparatus consistent with embodiments of the
present disclosure;
FIG. 2 is a diagram of another embodiment of an
apparatus consistent with embodiments of the
present disclosure;
FIG. 3 is a diagram of yet another embodiment of an
apparatus consistent with embodiments of the
present disclosure;
FIG. 4 is a chart demonstrating an example of how
various rhythms may be played as a function of time;
FIG. 5A illustrates an example of a screen shot of a
control panel screen;
FIG. 5B illustrates an example of another screen shot
of a control panel screen;
FIG. 5C illustrates an example of yet another screen
shot of a control panel screen;
FIG. 6 is a block diagram of a computing device con-
sistent with embodiments of the present disclosure;
FIG. 7 illustrates a block diagram of an apparatus
consistent with embodiments of the present disclo-
sure;
FIG. 8 illustrates a perspective view of an apparatus
consistent with embodiments of the present disclo-
sure; and
FIG. 9 illustrates a perspective view of an apparatus
consistent with embodiments of the present disclo-
sure.

DETAILED DESCRIPTION

[0012] As a preliminary matter, it will readily be under-
stood by one having ordinary skill in the relevant art that
the present disclosure has broad utility and application.
As should be understood, any embodiment may incor-
porate only one or a plurality of the above-disclosed as-
pects of the disclosure and may further incorporate only
one or a plurality of the above-disclosed features. Fur-
thermore, any embodiment discussed and identified as
being "preferred" is considered to be part of a best mode
contemplated for carrying out the embodiments of the
present disclosure. Other embodiments also may be dis-
cussed for additional illustrative purposes in providing a
full and enabling disclosure. Moreover, many embodi-

ments, such as adaptations, variations, modifications,
and equivalent arrangements, will be implicitly disclosed
by the embodiments described herein and fall within the
scope of the present disclosure.
[0013] Accordingly, while embodiments are described
herein in detail in relation to one or more embodiments,
it is to be understood that this disclosure is illustrative
and exemplary of the present disclosure, and are made
merely for the purposes of providing a full and enabling
disclosure. The detailed disclosure herein of one or more
embodiments is not intended, nor is to be construed, to
limit the scope of patent protection afforded in any claim
of a patent issuing here from, which scope is to be defined
by the claims and the equivalents thereof. It is not intend-
ed that the scope of patent protection be defined by read-
ing into any claim a limitation found herein that does not
explicitly appear in the claim itself.
[0014] Thus, for example, any sequence(s) and/or
temporal order of steps of various processes or methods
that are described herein are illustrative and not restric-
tive. Accordingly, it should be understood that, although
steps of various processes or methods may be shown
and described as being in a sequence or temporal order,
the steps of any such processes or methods are not lim-
ited to being carried out in any particular sequence or
order, absent an indication otherwise. Indeed, the steps
in such processes or methods generally may be carried
out in various different sequences and orders while still
falling within the scope of the present invention. Accord-
ingly, it is intended that the scope of patent protection is
to be defined by the issued claim(s) rather than the de-
scription set forth herein.
[0015] Additionally, it is important to note that each
term used herein refers to that which an ordinary artisan
would understand such term to mean based on the con-
textual use of such term herein. To the extent that the
meaning of a term used herein-as understood by the or-
dinary artisan based on the contextual use of such term-
differs in any way from any particular dictionary definition
of such term, it is intended that the meaning of the term
as understood by the ordinary artisan should prevail.
[0016] Furthermore, it is important to note that, as used
herein, "a" and "an" each generally denotes "at least
one," but does not exclude a plurality unless the contex-
tual use dictates otherwise. When used herein to join a
list of items, "or" denotes "at least one of the items," but
does not exclude a plurality of items of the list. Finally,
when used herein to join a list of items, "and" denotes
"all of the items of the list."
[0017] The following detailed description refers to the
accompanying drawings. Wherever possible, the same
reference numbers are used in the drawings and the fol-
lowing description to refer to the same or similar ele-
ments. While many embodiments of the disclosure may
be described, modifications, adaptations, and other im-
plementations are possible. For example, substitutions,
additions, or modifications may be made to the elements
illustrated in the drawings, and the methods described
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herein may be modified by substituting, reordering, or
adding stages to the disclosed methods. Accordingly, the
following detailed description does not limit the disclo-
sure. Instead, the proper scope of the disclosure is de-
fined by the appended claims. The present disclosure
contains headers. It should be understood that these
headers are used as references and are not to be con-
strued as limiting upon the subjected matter disclosed
under the header.
[0018] The present disclosure includes many aspects
and features. Moreover, while many aspects and fea-
tures relate to, and are described in, the context of drum-
ming midi capability, embodiments of the present disclo-
sure are not limited to use only in this context. For in-
stance, other file-types (e.g., WAV and MP3) as well as
other instrument types are considered to be within the
scope of the present disclosure.

I. APPARATUS OVERVIEW

[0019] Embodiments of the present disclosure may
provide an improved foot-operated signal processing ap-
paratus. FIGS. 1A-1E and FIGS. 2-3 illustrate various
embodiments. The apparatus may be in the form of a
foot-operated pedal. FIGS. 1A-1E illustrate various em-
bodiments of the foot-operated pedal, and will be dis-
cussed in greater detail below. The apparatus may be
operative with, for example, computer programmable
controls and switches that are customizable to perform
various functions. For example, upon a user’s operation
of at least one of the controls and switches, the apparatus
may be configured to, among other functions, interject
various sequential midi fills or audio fills in a plurality of
cyclic percussion rhythm sequences.
[0020] Referring to FIG. 2, an apparatus consistent
with embodiments of the present disclosure may consist
of a casing 200. Casing 200 may be a metal casing that
is adapted to be placed on, for example, the floor. Casing
200 may comprise multiple switches that the user may
operate. The switches may comprise buttons that the us-
er may press with his foot. A depression of the switches
may enable the user to control the various functions and
capabilities of the apparatus.
[0021] According to some embodiments, an apparatus
for facilitating control of midi sequence generation, as
exemplarily illustrated in FIG. 7 is also provided. The ap-
paratus may include a foot-operated switch 702. Further,
the apparatus may include a switch port 704 configured
to connected, through a wired and/or a wireless connec-
tion, to an mobile device 706 such as, for example, but
not limited to, a laptop computer, a desktop computer, a
smartphone, a tablet computer, a media player and so on.
[0022] Further, the foot-operated switch 702 may be
electrically coupled to the switch port 704 in order to fa-
cilitate detection of a state of the foot-operated switch
702 by the mobile device 706.
[0023] In an instance, the foot-operated switch 702
may include an electric switch whose terminals may be

connected to a pair of output terminals of the switch port
704. Accordingly, when the switch port 704 is coupled to
the mobile device 706 through a cable 708, the mobile
device 706 may be able to detect a state of the electric
switch by applying an electric voltage across the termi-
nals of the cable 708 and detecting presence of an elec-
tric current. Further, the electric switch may be so con-
figured that the mobile device 706 may be able to detect
one or more of an ON state, an OFF state, a duration of
either ON state or OFF state, a sequence of ON and OFF
states, a rate of ON and OFF states in a time period and
so on.
[0024] In another instance, the apparatus may include
an encoder to encode one or more states of the foot-
operated switch 702 into a signal. Further, an output of
the encoder may be coupled to the switch port 704. Ac-
cordingly, when a cable 708 is connected between the
switch port 704 and the mobile device 706, the signal
representing the one or more states of the foot-operated
switch 702 may be transmitted to the mobile device 706.
[0025] In yet another instance, the switch port 704 may
include a wireless transmitter such as, for example, a
Bluetooth transmitter, coupled to the output of the encod-
er. Accordingly, when the mobile device 706 such as a
smartphone is paired with the apparatus, the signal rep-
resenting the one or more states of the foot-operated
switch 702 may be transmitted to the mobile device 706.
[0026] Accordingly, in some embodiments, in order to
operate the encoder and/or the transmitter, the apparatus
may include a power source such as a battery. Alterna-
tively, the apparatus may receive power through a power
port included in the apparatus. Further, in other embod-
iments, the apparatus may receive power through the
switch port 704 configured to be coupled to the mobile
device 706.
[0027] Further, in some embodiments, the mobile de-
vice 706 may be configured to generate one or more midi
sequences based on the one or more states of the foot-
operated switch 702. Accordingly, the mobile device may
include a mini-sequence module configured to generate
midi-sequences. For instance, the mobile device may be
a laptop computer including a processor and memory
containing a sound synthesis software. Further, the
sound synthesis software may be executable on the proc-
essor in order to generate the one or more midi-sequenc-
es based on the one or more states of the foot-operated
switch 702. Further, the mobile device may include an
output port (not shown in the figure) configured to be
electrically connected with a sound processing device,
such as for example, a sound reproducing device. Ac-
cordingly, the one or more midi sequences generated
may be converted into sounds. Alternatively, the output
port may be electrical coupled to a mixer circuit which
may also receive other electronic signals corresponding
to such as, for example, vocals and/or instrument
sounds.
[0028] Further, in some embodiments, the midi-se-
quence generated by the mobile device 706 may be pro-
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vided to the apparatus. Accordingly, the apparatus may
further include a midi input port configured to be connect-
able to the mobile device 706. Furthermore, the midi-
sequence generated by the mobile device 706 may be
receivable through the midi input port. For instance, the
switch port 702 may include the midi input port. Accord-
ingly, when the mobile device 706 is connected to the
apparatus through, for example, cable 708, the midi se-
quence generated by the mobile device 706 may be avail-
able at the midi input port.
[0029] Furthermore, in some instances, the apparatus
may include an instrument input port configured to re-
ceive an electronic signal from a musical instrument. Ad-
ditionally, the apparatus may include a mixer for mixing
each of the electronic signal from the musical instrument
and the midi-sequence. Accordingly, a mixed signal may
be generated at an output of the mixer, which may be,
for example, provided to a sound reproduction device.
[0030] The signal received from the musical instrument
can be processed with various digital signal processing
techniques. For instance, a built-in tuning module may
indicate when a signal coming from a guitar is out-of-
tune. The built-in tuning module may indicate via a display
the offset of the frequency from the nearest in-tune fre-
quency for a particular guitar tuning. The particular tuning
that serves as the baseline for the tuning module may be
specified by the user. Other signal processing tech-
niques, such as effects that may be added with conven-
tional guitar pedals are possible to integrate with the ap-
paratus of the present disclosure. Additional footswitch-
es, knobs, and controls may be implemented within the
apparatus to enable a user to operate the additional sig-
nal processing.
[0031] Still consistent with embodiments of the disclo-
sure, the received signal may be processed by a beat
detection module. The beat detection module may be
configured to derive various aspects of the received sig-
nal including, but not limited to, for example, the tempo
and rhythm played by the musical instrument. In turn, the
beat detection module can adapt a beat that matches the
tempo and rhythm played by the musical instrument. In
this way, the user may just need to indicate, for example,
by operating the apparatus, when the apparatus should
activate the beat adapted by the beat detection module.
The various beat control features disclosed herein would
be operable in conjunction with the adapted beat just as
they would be applicable to a pre-programmed beat.
[0032] Still consistent with various embodiments, the
apparatus may further comprise a docking station 205
as illustrated in FIG. 2. Docking station 205 may be con-
figured to enable a mobile computing device to be docked
and adapted to the apparatus. In turn, the docking of the
mobile computing device may expand the operational
and functional capacity of the apparatus.
[0033] For example, docking station 205 may enable
a user of the apparatus to dock his smartphone, tablet
computer or other similar mobile device (collectively re-
ferred to herein as "mobile device") to the apparatus. The

mobile device may be configured with software to enable
operative communication between the mobile device and
the apparatus. Once docketed, the mobile device may
be used to display of information associated with the op-
eration of the apparatus. Moreover, the mobile device
may be further enabled to act as a control panel to adjust
various settings and parameters of the apparatus. Dock-
ing station 205 may also enable a user to dock an external
LCD screen to create a more easily visible display of the
contents of display 24.
[0034] Accordingly, in some embodiments, as exem-
plarily illustrated in FIG. 2, the docking station may in-
clude a USB docking station 205. One functionality of-
fered by the USB docking station 205 may be to enable
docking of mobile devices equipped with one or more
serial ports, such as, for example, but not limited to, USB
1.x, USB 2.x, USB 3.x, USB Type-A, Type-B, Type-C ,
mini-USB and micro-USB. Accordingly, the USB docking
station 205 may include one or more of USB connectors
270 which may be a female connector and/or a male
connector depending on a corresponding one or more
USB connectors included in the mobile device. For ex-
ample, generally the mobile devices, such as a smart-
phone, may include a female USB connector disposed
on an edge of the mobile device. Accordingly, the USB
docking station 205 may include a male USB connector
270 configured to mate with the female USB connector
of the mobile device. It should be understood that, al-
though USB is referenced throughout the specification,
any connector type capable of communicating data be-
tween the connected devices may be used. As such,
terms used herein slike USB connector or USB docking
station and the like, are not meant to be restrictive but
only illustrative of an example connection between de-
vices.
[0035] Further, in some embodiments, the one or more
USB connectors 270 may be disposed on one or more
locations on the apparatus. For example, as illustrated,
the apparatus may include a slot 275 configured to re-
ceive a portion of the mobile device. Accordingly, the one
or more USB connectors 270 may be disposed at a bot-
tom portion of the slot 275 such that when the mobile
device is placed within the slot 275, the USB connector
270 of the docking station 205 may mate with the USB
connector included in the mobile device. Accordingly, in
some embodiments, the placement of the one or more
USB connectors 270 may be configured to be compatible
with one or more designated models of the mobile device.
For example, different models of the mobile device be-
longing to a manufacturer may be characterized by a
predetermined position of the USB connector included
in the mobile device. For instance, in most cases the USB
connector included in the mobile device is situated at a
top edge or a bottom edge of the mobile device. Further,
the USB connector included in the mobile device may be
situated at a predetermined distance from a corner of the
mobile device. Accordingly, the USB connector 270 may
be configured to be situated at a position so as to facilitate
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proper mating with the USB connector included in the
mobile device when the mobile device is docked into the
USB docking station 205.
[0036] Further, in some embodiments, the USB con-
nector 270 may be movable. Accordingly, a position of
the USB connector 270 in relation to the slot 275 of the
USB docking station may be moved either manually
and/or automatically using a motor. The movability of the
USB connector 270 may facilitate docking of the mobile
device independent of a model/manufacturer of the mo-
bile device. For instance, the USB connector 270 may
be movably attached to a rail running along the length of
the slot 275. Further, in some instances, the USB con-
nector may also be attached to a rail running along the
width of the slot 275. Further, the USB connector 270
may be electrically coupled to the rail which may in turn
be coupled to the electrical circuitry included in the ap-
paratus. Accordingly, a user may manually move the
USB connector 270 over the rail at a position to match
the position of the USB connector included in the mobile
device. As a result, the mobile device may be success-
fully, docked to the USB docking station.
[0037] Alternatively, in some embodiments, the appa-
ratus may be configured to automatically detect the man-
ufacturer/make of the mobile device through wireless
communication with the mobile device (e.g. through Blue-
tooth or NFC). For example, the mobile device may trans-
mit an identifier such as, IMEI number, which may be
used to determine the model of the mobile device. Sub-
sequently, the apparatus may determine a position of the
USB connector included in the mobile device in relation
to the body of the mobile device by querying a database
of mobile device specifications. Accordingly, the appa-
ratus may be configured to automatically activate, for ex-
ample, a linear motor coupled to the USB connector 270
in order to bring the USB connector 270 at a position
suitable for mating with the USB connector included in
the mobile device.
[0038] Further, in some embodiments, the slot 275 in-
cluded in the apparatus may also be physically alterable
in dimensions. For instance, one or more dimensions
such as, a width, a length and a depth of the slot 275
may be alterable by means by motors (not shown in fig-
ure). For instance, each wall of the slot 275 may be placed
on a rail and coupled to a linear motor. Accordingly, each
wall of the slot 275 may be movable back and forth and
held at a position according to provide a slot 2 75 with
required dimensions. Additionally, the apparatus may be
configured to alter the dimensions of the slot 275 in ac-
cordance with dimensions of the mobile device. For in-
stance, as the mobile device is brought in proximity to
the apparatus, the apparatus may establish a wireless
connection with the mobile device in order to receive an
identifier from the mobile device. The identifier, such as,
for example a hardware identifier, may facilitate the ap-
paratus to determine the manufacturer and/or model of
the mobile device. Further, based on the identifier, the
apparatus may determine dimensions of the mobile de-

vice by querying a database of mobile device specifica-
tions. Accordingly, the apparatus may be configured to
actuate the linear motors coupled to the walls of the slot
275 in order to alter dimensions of the slot 275 to accom-
modate the mobile device. As a result, a wide variety of
mobile devices may be docked to the USB docking sta-
tion 205.
[0039] Still consistent with embodiments of the present
disclosure, the mobile device may be configured to serve
as the core digital processing center of the apparatus.
Because many users already own mobile devices, inte-
grating their mobile device as the processing core and
display for the apparatus may reduce the manufacturing
cost of the apparatus, as the performance of many func-
tions may be handed off to the mobile device.
[0040] In various embodiments, the apparatus may
comprise a wireless communications unit such as, for
example, but not limited to, a Bluetooth or Wi-Fi compat-
ible communications module. With a wireless communi-
cations unit, the apparatus may be enabled to commu-
nicate wirelessly with the mobile device. In this way, the
mobile device may not need to be physically docked to
the apparatus, thereby improving the convenience of the
mobile device’s cooperation with the apparatus as the
user may simply place the mobile device within wireless
communication range to the apparatus.
[0041] The apparatus may further comprise a power
port 210 as an input power source, an instrument input
port 215 as an signal input source, adapted to receive a
signal from a musical instrument, and an output port 220
where a processed signal may be delivered (e.g., a signal
generated by the apparatus, in addition to or in place of,
the musical instrument’s originally produced signal).
[0042] Controls on the apparatus and/or the software
of a connected mobile device, may enable a user to adjust
various parameters of the output signal. For example,
the user may be enabled to adjust the volume balance
between the generated sound of the apparatus and the
originally produced signal of the instrument. Moreover,
the apparatus may comprise an instrument only output
225 that only sends the instrument signal, thereby only
delivering the signal generated by the instrument. In this
way, the processed signal (e.g., midi-percussion gener-
ator signal) and the music generated by the instrument
may be routed to separate channels. This may be ad-
vantageous in scenarios where the user would like to
have different signals go to different speakers, as per-
cussion and instrument music have different sonic char-
acteristics and benefit from different sonic processing
and speaker systems. Still consistent with embodiments
of the present disclosure, the apparatus may comprise
yet another output 230 for delivering a generated signal
alone, without the instrument signal.
[0043] Still consistent with embodiments of the present
disclosure, the apparatus may comprise a plurality of se-
quence switches 235. Each of the percussion sequence
switches may be configured to trigger a midi or audio file
(e.g., a percussion loop) that is associated with the
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switch. The sequence may be looped continuously until
the user triggers another switch. The signal generated
by the switch may be outputted through ports 225 and/or
230. In this way, a user may be enabled to initiate any of
the preconfigured midi or audio sequences (e.g., percus-
sion loops) in any order he chooses, rather than being
forced into a predetermined order. Consistent with em-
bodiments of the present disclosure, a user may use a
connected mobile device and its corresponding software
to configure which sequence switches should be asso-
ciated with which midi-sequences, fills, accents, and var-
ious other parameters.
[0044] A single tap of the percussion switch may initiate
a midi-sequence loop. In some embodiments, midi-se-
quence loops may be associated with various fills such
as, for example, intro fills, break fills, transition fills, and
ending fills. A fill switch 240, upon activation, may be
enabled to trigger the playing of a fill associated with the
midi-sequence. Different variables may control whether
or not a midi-sequence’s associated fill is played. For
example, an intro fill may only be played if the midi-se-
quence is the first loop to be played, simulating a drum-
mer starting to drum to a song with an intro loop. Alter-
natively, individual switches may be programmed to trig-
ger individual types of fills, such as, but not limited to, for
example, an intro fill, ending fill, or different styles of fills
such as decreasing or increasing in intensity.
[0045] A single tap of a different percussion sequence
switch may start the main midi-sequence loop associated
with the activated switch. However, the sequence loop
may be commenced at the end of the corresponding mu-
sical bar to keep the musical timing correct. Still consist-
ent with embodiments of the present disclosure, if the
user holds down a switch 235, a transition fill may be
played in a loop until the switch is released and then the
apparatus may transition to the main midi-sequence loop
associated with that switch. This allows the user to decide
whether or not he wishes to have a transition fill or not
when changing main midi-sequence loops. The initiated
transition fills can further be customized to depend on
which main midi-sequence loops are being switched be-
tween, to have a more natural and realistic transition be-
tween different types of beats. Consistent with embodi-
ments of the present disclosure, a user may use a con-
nected mobile device and its corresponding software to
configure which sequence switches should be associat-
ed with which transition fills, as well as various other pa-
rameters. In some embodiments, separate dedicated
switches may be used to end with either an ending fill or
immediately with a single tap for ease of use. Additional
switches may be used to insert accent hits, such as cym-
bal crashes or hand claps, or to pause and un-pause the
beat to create rhythmic drum breaks.
[0046] Each main midi-sequence loop may have its
own set of fills associated with it, which may be triggered
by pressing fill switch 240. Fill switch 240 may be con-
figured to enable a single tap on any of sequence switch-
es 235 to initiate the transition between main midi-se-

quence loops without a transition fill. A double tap on any
of sequence switches 235 may cause the midi-sequence
playback to stop with an ending fill, if present, or at the
end of the bar, if the ending fill is not present. A triple tap
on any of sequence switches 235 may cause the midi-
sequence playback to stop without an ending fill. In some
embodiments of the present disclosure, a rate of the dou-
ble and triple tap commands to end the midi-sequence
may be configured to correspond to a rate of the song’s
tempo, such that a user may double tap or triple tap to
the tempo to the end of the song without getting confused
by being forced to tap to at any other tempo. In some
embodiments, the main pedal may be held down to affect
a transition fill between song parts, without separately
selecting a fill switch.
[0047] In some embodiments, as will be greater de-
tailed with reference to FIGS. 1A-1E, the apparatus may
comprise a single pedal acting as a foot-operated switch.
The switch may, as with the midi-sequence switches 235,
be tapped to initiate the playing of a midi-sequence, tran-
sition to a pre-programmed subsequent midi-sequence,
or, among other functions that will be detailed below, end
the playback of a midi-sequence. In these embodiments,
three quick taps of pedal 28 may be operative to deacti-
vate the midi-sequence currently played by the appara-
tus.
[0048] Still consistent with embodiments of the present
disclosure, the apparatus may further comprise an ac-
cent hit switch 245 which can be associated with different
sounds (e.g., midi or audio) to trigger ’one-off’ sounds
such as, for example, a hand clap or cymbal crash which
may or may not be associated with the main midi-se-
quence loop. The bank up 250 and bank down 255
switches may be configured to change the main midi-
sequence loops, and consequently their associated fills
to allow the user to have the capability of choosing among
many more main midi-sequence loops. Consistent with
embodiments of the present disclosure, a user may use
a connected mobile device and its corresponding soft-
ware to configure and store a plurality of midi-sequences
and which sequence switches should be associated with
the sequences for each bank.
[0049] Consistent with embodiments of the present
disclosure, the apparatus may further comprise a looper
switch 260. Looper switch 260 may be configured to
record a loop of a signal received in the input port of the
device. The recorded loop may be synced (or quantized)
with a tempo or a MIDI-sequence selected on the device.
In this way, the loop may always be recorded in-time with
a particular tempo and/or MIDI-sequence.
[0050] A single press of looper switch 260 may signal
the apparatus to start recording the signal received from
the instrument input. The signal from the instrument input
may be any signal, not just a clean musical instrument
input. A subsequent press of looper switch 260 may stop
the recording and initiate playback. A third press of the
looper switch 260 may start an overdub, recording over
the originally recorded loop.
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[0051] A quick double tap of the looper switch 260
stops the recorded loop and optionally, the percussion
as well. A user may determine the rate and functionality
of the double tap of the looper switch 260 through a user
interface associated with the apparatus. A user may also
optionally set the loop playback to end when the percus-
sion loop is changed to allow the music of the instrument
to be changed as the user moves to a different section
of a song. In yet further embodiments, the apparatus may
automatically initiate recording of a new loop of the signal
received from the instrument as the new percussion loop
begins to allow the user to seamlessly and easily begin
recording a new looped musical sequence in the new
section of the song. Further still, in various embodiments,
the apparatus may comprise an additional switch 265
which, when activated, may allow the user to toggle be-
tween the options of having the instrument recorded loop
end at a percussion loop change and whether or not, for
example, to start recording a new instrument loop with
the new percussion loop. Embodiments of the present
disclosure may enable the syncing of the recorded
looped instrument sound with the generated midi-se-
quence so that the instrument loop starts and ends ex-
actly on the beat of the midi-sequence loop. In this way,
the apparatus may prevent the instrument recorded loop
playback from going out of sync with the midi-sequence
loop.
[0052] In accordance with some embodiments, the ap-
paratus may be configured to enable a user to trigger a
midi-sequence from a plurality of midi-sequences as per
the user’s need. Accordingly, the apparatus may include
one or more foot-operated switches configured to oper-
ate the midi-sequence module. Further, the one or more
foot-operated switches may be configured to non-se-
quentially trigger one or more main midi-sequences from
a plurality of main midi-sequences.
[0053] In other words, a user may be enabled to acti-
vate the one or more foot-operated switches to trigger
the plurality of main midi-sequences in any arbitrary order
as per the user’s need. For example, consider a scenario
where the midi-sequence module is configured to gen-
erate a plurality of main midi-sequences numbered 1, 2
and 3. Accordingly, in one instance, the one or more foot-
operated switches may enable the user to trigger main
midi-sequence 1, followed by main midi-sequence 3 with-
out necessarily triggering main midi-sequence 2 in be-
tween. Similarly, in another instance, the user may be
able to trigger main midi-sequence 3 followed by main
midi-sequence 2 and then again trigger main midi-se-
quence 3.
[0054] For instance, in some embodiments, the one or
more foot-operated switches may include a primary foot-
operated switch 28, such as for example, as illustrated
in FIG. 8. Further, the primary foot-operated switch 28
may be configured to non-sequentially trigger the one or
more main midi-sequence. Furthermore, each main midi-
sequence may be triggered by a corresponding prede-
termined number of activations of the primary foot-oper-

ated switch 28. Additionally, consecutive activations of
the primary foot operated switch 28 are separated by at
most a predetermined time duration, such as, for exam-
ple, but not limited to, 0.3 seconds.
[0055] Additionally, in some embodiments, each main
midi-sequence may be associated with a non-zero nat-
ural number such as 1, 2, 3 and so on. Further, performing
a number of activations of the primary foot-operated
switch 28 may trigger a main midi-sequence correspond-
ing to the number. For example, consider a scenario
where the midi sequence module is configured to gen-
erate five different main midi-sequences. Accordingly,
the main midi-sequences may be associated with the
numbers 1, 2, 3, 4 and 5. Consequently, in order to trigger,
for instance, the main midi-sequence numbered 3, the
user may perform three activations the foot-operated
switch 28 in rapid succession. Similarly, while the main
midi-sequence numbered 3 is being played, the user may
perform a single activation of the foot-operated switch 28
and cause the main midi-sequence numbered 1 to be
triggered.
[0056] Further, in some embodiments, the one or more
foot-operated switches may include a primary foot-oper-
ated switch 28 and a plurality of secondary foot-operated
switches, such as 802, 804 and 806 as exemplarily illus-
trated in FIG. 8. Further, each secondary foot-operated
switch may be associated with a main midi-sequence.
For example, the plurality of secondary foot-operated
switches 802, 804 and 806 may be associated with main
midi-sequence numbered 1, 2 and 3 respectively. Ac-
cordingly, the user may activate, for example, the foot
operated switch 802 to trigger main midi-sequence 1 and
followed by activating the foot operated switch 806 to
trigger main midi-sequence 3.
[0057] In some embodiments, the one or more foot-
operated switches may include a first set of switches,
which when activated, may be configured to trigger a
corresponding main midi-sequence. Further, the one or
more foot-operated switches may include a second
switch, which when activated, may be configured to trig-
ger a fill-in midi-sequence to be interjected into a main
midi-sequence. Furthermore, the one or more foot-oper-
ated switches may include a third switch, which when
activated, may be configured to insert an accent sound
including one or more of a midi file and an audio file.
Additionally, the one or more foot-operated switches may
include a fourth switch enabled to record loops associ-
ated with the signal received from the musical instrument.
Further, the apparatus may be configured to sync the
loops recorded by an activation of the fourth switch with
a timing of a main midi-sequence.
[0058] It should be understood that the aforemen-
tioned disclosure may be compatible with synthesized or
recorded percussion tones used with midi-sequences. In
this way, the apparatus may serve as a percussion sec-
tion accompaniment to a musician. Furthermore, it
should be understood that the various functions dis-
closed herein may be performed by either a processing
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unit or memory storage built-in with the apparatus, or
associated with a docked or otherwise connected mobile
device operating in conjunction with the apparatus. The
customizations and configurations may be set with soft-
ware accompanying the processing unit and memory
storage of either the apparatus or the mobile device. Ref-
erence to the processing unit, memory storage, and ac-
companying software is made with respect to FIG. 6 be-
low.

II. DEVICE DESIGN

[0059] The apparatus may take the form of a plurality
of different designs, such as those shown in FIGS. 1-3.
Referring back to FIGS. 1A-1E of the drawings, an em-
bodiment of a device 10 consistent with embodiments of
the present disclosure may comprise a case 12, a selec-
tor 14, a selector 16, one or more selectors 18, a selector
20, one or more selectors 22, a display 24, a sensor 26,
a pedal 28, inputs 30, a card slot 32, a port 34, a port 36,
a port 38, outputs 40 and 45, phones volume 31, foot
switch 57, and a midi sync 46. Consistent with embodi-
ments of the present disclosure, the selectors may be
programmed by the user using software associated with
device 10 (also referred to as the ’apparatus’ throughout
the present disclosure).
[0060] Generally, embodiments of the present disclo-
sure comprise a MIDI (musical instrument digital inter-
face) sound generator housed in a case 12 constructed
of a rigid and durable material such as metal or a high
impact polymer to survive significant abuse, wear and
tear.
[0061] A plurality of controls are located on the upper
face of the case 12 so that they are viewable when stand-
ing above the pedal. One possible configuration of the
controls is shown in FIGS. 1A-1E, comprising of a volume
selector 14, a drum set selector 16, a selector 18, a tempo
selector 20 and a selector 22.
[0062] An internal memory storage means, such as
solid state memory, flash memory, hard-drive or other
memory device is fixed inside the case 12, and will be
detailed with reference to FIG. 5. The memory storage
means may hold a pre-selected set of MIDI or audio
rhythms. Each set of associated MIDI rhythms may be
designated by a name that may correspond to a song
the user wishes to play. The songs may be organized in
folders for easy categorization and access.
[0063] In various embodiments, the apparatus may op-
tionally display loop numbers. Loop numbers may corre-
spond to the style selector. In various embodiments, for
each style (e.g., rock, jazz, etc.) there may be an unlim-
ited quantity of loop sequences (or ’songs’). Various pa-
rameters and settings of the apparatus, such as, for ex-
ample, but not limited to, the loop number, rhythm style,
and the like, may be displayed on display 24 for easy
reference and navigation through the various available
loops.
[0064] In the device’s most simple use, the MIDI se-

quence is repetitively looped. In other words, the full MIDI
file may be played, and when completed, may immedi-
ately start over from the beginning to repeat the cycle.
[0065] Selector 18, when pressed, may enable the us-
er to move between a folders display (i.e., where songs
may be categorized). Selector 22, when pressed, may
enable the user to scroll up and down to, for example,
select a folder or song. In various embodiments, an ex-
ternal footswitch may serve as a selector button to ena-
bling the scrolling between songs or folders.
[0066] Consistent with embodiments of the present
disclosure, the MIDI sequence may be initiated by a brief
tap with the foot onto the pedal 28. The device may then
execute the MIDI file and send an analog audio signal
out through the outputs 40. Typically, the signal may then
be transmitted to an external amplifier where it is broad-
cast to the audience. In some embodiments, the outputs
may be fed into (or "daisy chained") another external de-
vice that may manipulate or otherwise interact with the
signal as produced by the device.
[0067] Still consistent with embodiments of the present
disclosure, the MIDI sequence may be outputted and pro-
vided to another computing device. For example, the
MIDI sequence may be streamed to a computer which,
in turn, may playback sound based on the MIDI sequence
instructions. In this way, both the memory and processing
limitations of an otherwise stand-alone apparatus may
be overcome by adding external capabilities.
[0068] In some embodiments, the MIDI-sequence trig-
gered may be inputted to the apparatus and played back
by the apparatus as though the MIDI-sequence was gen-
erated by the apparatus itself. In this way, a user is en-
abled to input a plurality of MIDI-sequences and operate
the apparatus to control the MIDI-sequences in the meth-
ods described herein. In yet further embodiments, MIDI-
sequences may be uploaded to a memory storage of the
apparatus.
[0069] The internal storage means may store dozens
or hundreds or thousands of unique groups of associated
MIDI files or ’songs’, each representing a distinct percus-
sion sequence. The selector 22 may be utilized to move
between the various songs. In some embodiments, the
memory storage of a docked or otherwise connected mo-
bile device may be used to store MIDI files that would, in
turn, be played by the apparatus.
[0070] The drum set selector 16 may apply any of a
predetermined set of MIDI instrument voices onto the
percussion loop played. Typically, the drum set selector
16 may be set to a specific instrument voice for the du-
ration of a musical piece, score or other meaningful dis-
tinction point. Standard drum set instrument voices may
include, for example, but not be limited to, pop, jazz, rock
or other classification of voice. In the example shown in
FIGS. 1A-1E, the drum set selector 16 takes the form of
a dial that rotates to select from the stored drum sets in
the device as displayed on the device’s screen.
[0071] The volume selector 14 may be used to set the
line level of the outputs 40. This allows for a simple and
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customizable output level for the device. Other third party
pedals up line in a daisy chain of pedals may also be
affected by the volume selector 14. Typically, the volume
selector is used to affect the prominence of the percus-
sion sound generated by the device relative to the instru-
ment sounds that pass unmodified through the device.
In some embodiments of the device, the volume of the
instrument signal may not be affected by the device and
may otherwise be unaffected. The overall volume of the
sounds generated by the apparatus may be generally
controlled at the main amplifier level, external to the ap-
paratus. In the example shown in FIG. 1, the volume se-
lector 14 takes the form of a dial that rotates to any infi-
nitely variable position. The volume selector 14, in some
embodiments, may only affect the volume of the midi-
sequences produced by the device.
[0072] The style selector 18 adds a further component
to the output by the device. Typical styles may include,
for example, jazz, blues, pop, rock or other styles pre-
selected by the user. These styles may be preselected
by the user through a user-interface of a software asso-
ciated with the apparatus which may, in some embodi-
ments, be provided by a docked or otherwise connected
mobile device. As with the drum set selector 16, the style
may be often left unchanged for a musical piece or longer.
[0073] The tempo BPM (beats per minute) selector 20
may comprise one possible means to adjust the rate or
tempo of the beat produced by the device. Generally, the
tempo selector 20 may comprise a knob with a range of
tempos. For example, in some embodiment, the tempo
may range from one to two hundred BPM. The tempo
can then be dialed in manually to any of an infinite number
of BPMs in the range.
[0074] The alternate means of selecting BPM may
comprise the tap sensor 26. In some optional embodi-
ments, the tempo selector 20 may be set to zero which
initiates the tap sensor 26 to be ready for a manual input.
The musician may physically tap a beat on the tap sensor
26 which will then make a BPM calculation to match the
musician’s finger taps and match that rate to the tempo
output. When the tempo selector 20 is then later moved,
the tempo selector 20 knob takes precedence over the
tap sensor 26 and the tempo of the beat will then match
that set on the tempo selector 20 indicator.
[0075] Yet another means of selecting BPM may com-
prise a holding down pedal 28 while no song is playing,
and then tapping pedal 28 at the desired tempo rate.
Further still, a dedicated tempo switch may be available
so as to enable tempo switching during song playback.
In yet further embodiments, tempo control may be pro-
vided via an expression pedal or a roller wheel integrated
into the apparatus.
[0076] An optional functionality of the tap sensor 26
may be activated by, for example, tapping the tap sensor
26 only once. This may indicate to the processor control-
ling the apparatus to receive input from the pedal 28 or
external footswitch to match the tempo inputted from the
pedal 28 or tap sensor 26. This provides a means to

adjust the tempo in an almost hands free fashion. Some
musicians prefer to tap a tempo with their foot rather than
with their finger.
[0077] Embodiments of the present disclosure provide
the ability to produce a looped rhythm and have the ability
to introduce short "fills" or embellishments to the rhythm.
It may be desirable to be able to interject different fills
into a rhythm at specific places in a musical piece. It may
also desirable to have different looped rhythms in a single
musical piece. Taken one step further, embodiments of
the present disclosure may allow each different rhythm
loop to have associated with it a series of fills specific to
that rhythm loop. In other words, the device has the ability
to cycle between a pre-determined series of MIDI
rhythms, each having a pre-selected sub-set of available
fills.
[0078] Various embodiments with reference to FIGS.
2-3 disclose possible implementations of this functional-
ity. Moreover, although FIGS. 2-3 disclose variations of
the midi-sequence playback and interjection capability,
FIGS. 8-9 illustrates yet another variation, which may be
employed in separately or in combination with the afore-
mentioned disclosure related to FIGS. 2-3.
[0079] In the example in FIG. 4 there are two rhythm
loops identified as a first type ("A") and a second type
("B"). Both the first type and second type are individually
associated with three pre-selected fills, designated with
a numerical subscript. Segments 85 through 95 in FIG.
4 are an example of how the device might ideally work
to play a complex percussion set. In this example, there
are unique fills and a transition fill associated with each
of loops "A" and "B", designated by subscript notation.
Note that although this chart may be temporal, the length
of time of any particular segment cannot necessarily be
directly extrapolated. In other words, each segment may
be played for a distinct length of time.
[0080] Still referring to FIG. 4 where the percussion
sequence begins with a tap of the foot pedal 28 and loop
segment 85 begins the first rhythm loop "A", which may
repeat indefinitely. To introduce a fill, the musician taps
the pedal 28 again to begin fill segment 86. Fill segment
86 concludes after it completes one play of the fill and
then automatically reverts to rhythm loop "A", beginning
loop segment 87, which repeats indefinitely.
[0081] At the musician’s subsequent tap onto pedal
28, fill segment 88 begins consisting of a new distinct fill.
When that fill plays once through, the beat again returns
automatically to rhythm loop "A" represented by loop seg-
ment 89. Yet a third distinct fill may be initiated by another
tap onto the pedal 28 represented by fill segment 90
which when completed reverts back to rhythm loop "A"
in segment 90a. Continuing the example in FIG. 4, the
musician taps the pedal 28 again and the fill segment
cycle repeats by again playing fill variation one, shown
in segment 90b. Once this fill segment completes rhythm
loop "A" returns in segment 90c. The user then presses
and holds down pedal 28 and the transition fill may be
initiated as demonstrated in segment 90d. When the ped-
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al 28 is released, segment 91, the next in the series of
rhythm loops, identified in this example as "B", may be
initiated and begins cycling indefinitely. Pedal 28 may be
tapped to begin segment 91a and the first fill associated
with this rhythm loop may be played once and then re-
verts to rhythm "B" in segment 91b. The second fill se-
quence associated with rhythm "B" begins with another
tap to the pedal 28 at segment 92 and naturally reverts
the rhythm loop "B" in segment 93. Alternatively, these
fills may be set to play in random, rather than sequential,
order. A transition fill, designated by segment 94 may be
initiated by holding the pedal 28 and when released the
next rhythm loop, in this example back to type "A" is be-
gun as shown in segment 95. If the user holds down pedal
28, the transition fill may be played (and looped, if nec-
essary) for the duration of the hold. Once the user re-
leases the pedal, the transition fill will end at the nearest
beat or alternatively, at the end of the musical measure.
[0082] Although the chart in FIG. 4 shows two rhythm
loops, each having three associated fills, it must be ap-
preciated that with enough memory and processing pow-
er that there may be a many rhythm loops each with a
large number of fills. The number of rhythm loops and
fills utilized may be largely limited by how many the mu-
sician has the ability to manage and play. For most songs
a musician might use about no more than ten rhythm
loops with each having ten or fewer fills. This is in no way
limiting to the capability of the device, because, with suf-
ficient memory and processing power, there may be no
practical limit to the number of rhythm loops and associ-
ated fills that could be programmed.
[0083] Similarly, in some scenarios the device may be
programmed with fewer rhythm loops and fills than shown
in FIG. 4. For example, a musician may prefer to have
two rhythm loops with each having only one or two as-
sociated fills. This may be easier for the musician to man-
age while the device could retain the expanded function-
ality to add more complex patterns at other times.
[0084] Further, in some embodiments, the apparatus
may be configured to enable the user to insert a desired
fill sequence into a main midi-sequence. Accordingly, the
apparatus may include a plurality of foot-operated switch-
es configured to operate the midi-sequence module. Fur-
ther, a first set of foot-operated switches may be config-
ured to trigger a corresponding main midi-sequence from
a plurality of main midi-sequences. Additionally, a second
set of foot-operated switches may be configured to trigger
a corresponding fill sequence from a plurality of fill se-
quences to be interjected into a main midi-sequence. Ac-
cordingly, a user may be able to trigger a main midi-se-
quence by activating a first foot-operated switch and in-
terject a fill sequence into the main midi-sequence by
activating a second foot-operated switch associated with
the fill sequence.
[0085] Further, in some embodiments, the second set
of foot-operated switches may be associated with a plu-
rality of fill sequences. Additionally, the plurality of fill se-
quences may be characterized by a corresponding plu-

rality of intensity levels.
[0086] Further, in some embodiments, each of the sec-
ond set of foot-operated switches may be associated with
a common fill sequence. Additionally, each of the second
set of foot-operated switches may be further associated
with an intensity level characterizing the common fill se-
quence. Furthermore, in some embodiments, wherein
the second set of foot-operated switches may include
three switches, such as 802, 804 and 806 as illustrated
in FIG. 8. Further, a first switch 802 may be associated
with a low intensity level, a second switch 804 may be
associated with a medium intensity level and a third
switch 806 may be associated with a high intensity level.
[0087] Further, in some embodiments, at least two
switches of the second set of foot-operated switches may
be configured to trigger each of the common fill sequence
characterized by a first intensity level and the common
fill sequence characterized by a second intensity level.
For example, activating each of the first switch 802 and
the second switch 804 may cause both a low intensity
version and a medium intensity version of the common
fill sequence to be interjected together into a main midi-
sequence.
[0088] Further, in some embodiments, a foot-operated
switch of the second set of foot-operated switches may
be configured to cause a transition from a main midi-
sequence to a fill sequence associated with the foot-op-
erated switch. For example, the foot-operated switch may
be configured to cause the transition based on holding
down of the foot-operated switch.
[0089] Further, in some embodiments, the apparatus
may further include a third set of foot-operated switches
configured to trigger a plurality of accent hit sounds to be
interjected into a main midi-sequence.
[0090] In some embodiments of the present disclo-
sure, every time an input causes a change in the MIDI,
loop or fill playing, such as tapping pedal 28, the back-
ground of the display 24 may change colors to visually
indicate the change in the state of the midi-sequence
output being played by the device. For example, in some
embodiments of the present disclosure, the display 24
may show a red background during the intro and/or outro,
a green background during a song part, a yellow back-
ground during a fill, and a white background during a
transition and a black background while paused. In this
way, a user of the device may be easily enabled to de-
termine which midi-sequence is playing and, therefore,
will be enabled to better discern the action that may be
taken by the device upon a subsequent tap of pedal 28.
The user may be enabled to program the sequence of
the rhythms, their corresponding display colors, and cor-
responding functionality of the pedal 28 within those se-
quences though a user-interface of associated software.
As mentioned above, the user-interface may be adapted
on a docked mobile device or other external connection
to the device.
[0091] Consistent with embodiments of the present
disclosure, display 24 may indicate which songs, parts
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of songs (e.g., as corresponding to, for example, header
545 in FIG. 5C), beats, fills, and/or accents are currently
being played (or will be played in the future).
[0092] Furthermore, in some embodiments of the
present disclosure, the background of display 24 may be
enabled to visually display the current beat that is being
played. Display 24 may display in writing what the current
time signature is (for example, "4/4" indicating there are
four beats in the measure). Display 24 may further pro-
vide a visual representation of each beat in the measure
as the beats progress through the measure. For example,
if the song has four beats per measure, the background
of display 24 may be segmented into four equal portions.
Each portion may be sequentially illuminated to indicate
the progression of the beat in the measure. Accordingly,
the first beat of the measure may be indicated by display
24 with a color of the first segment distinguished from
the remainder three segments. For the second beat of
the measure, the color of first segment may now be re-
stored to its original shading while the second segment
may now be distinguished in color. Similarly, for the third
beat of the measure, the third segment of the display may
be distinguished in color while the remainder of the seg-
ments maintains a uniform color. Finally, for the fourth
beat of the measure, the fourth segment may be distin-
guished in color while the remainder segments maintain
their uniform color. In this way, a user of the apparatus
may be able to quickly derive the beat within the measure
by viewing which segment of display 24 has a differenti-
ating display characteristic.
[0093] Still consistent with the embodiments of the
present disclosure, display 24 may indicate a progression
of the beat with a vertical bar propagating across display
24. In others words, during a first beat of the measure, a
vertical bar may be displayed at a first position. Then,
during a second beat of the measure, the vertical bar
may be displayed in a second position that is adjacent
to the first position. If the time signature changes to a
different measure, the width of the vertical bars may
change to become longer for a lower number of beats
per measure, or shorter for a greater number of beats
per measure. In this way, a user may be enabled to vis-
ually keep track of how many beats there are in the cur-
rent measure, how many beats in the current measure
have already been played and how many remain. It
should be understood that the previous description of the
use of vertical bars to indicate beats with in a measure
is merely illustrative and this concept may be displayed
in a variety of visual representations other than vertical
bars.
[0094] A port 57 for an external switch may be provid-
ed. This external switch may be a dumb foot switch that
acts as a signaling means to cause the device to overlay
a pre-selected sound, such as a hand clap, cymbal crash,
or any other single-shot sound, to be played by the de-
vice. FIGS. 2-3 show an accent switch 245 providing sim-
ilar. Alternatively, the external switch may contain an ex-
ternal audio generator that contains its own single-shot

sound that may then be incorporated into the sounds
generated by the device itself and transmitted on to an
external amplifier through the outputs 40.
[0095] In some embodiments of the present disclo-
sure, an external foot switch may be operable to pause
and unpause the MIDI sequence that is currently being
played by the device. The device may be set to continue
playing where the loop was paused or alternatively to
restart the loop from the beginning when unpaused in
order to allow the musician easier rhythmic coordination.
Additionally, a second external foot switch may be oper-
able to advance to the next MIDI sequence in the pro-
gram, or act as a dedicated tap tempo input so the user
can enter tap tempo mode hands free while playing and
change the tempo as the song is being played. Further-
more, one or more expression pedals, such as for exam-
ple, pedal 902 as illustrated in FIG. 9, may be paired with
the device in order to control various sound aspects, such
as but not limited to, volume, tempo and dynamics (for
example, making the drums hit harder or softer, control-
led by MIDI values 0-127). The function of one or more
external foot switches or expression pedals may be pro-
grammed by the user through a software interface asso-
ciated with the apparatus.
[0096] Power may be supplied to the device by an in-
ternal supply such as a replaceable or rechargeable bat-
tery. It is anticipated that a common Lithium Ion battery
would be sufficient. If the device is included in a rack
system or daisy chained to other effects pedals, an ex-
ternal wired power supply may also be delivered to the
device via a power supply interface means such as
shown by port 34.
[0097] Inputs 30 are provided to receive an external
audio source such as other effects pedals or instruments
such as a keyboard or guitar. These inputs 30 are avail-
able for stacking a variety of devices in a daisy chain
format where all signals generated by a variety of devices
are funneled through a single stream through the outputs
40 to a final stage such as a mixing board, amplifier and
speaker combination, or other device designed for re-
ceiving line level input from the device. The inputs 30
may channel the incoming audio stream through the au-
dio processors integral to the device, or may alternatively
bypass the signal processing capability of the device and
deliver an unaltered signal to the outputs 40 where the
signal may be combined with the processed signals gen-
erated by the device.
[0098] Inputs 30 may be designed to readily accept
digital or analog audio signals in monophonic (mono),
stereophonic (stereo) or other multi-track format. If a
known signal source is mono, then one specific channel
may be designated as such. Similarly, the outputs 40
may be digital or analog and carry any pre-designated
number of parallel signals, typically mono or stereo for-
mat.
[0099] The device may be highly flexible and adaptable
due, inter alia, to its internal signal processor and memory
module. The memory module may be adapted to store
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a plurality each of MIDI percussion segments, MIDI fills,
MIDI instrument voice processes, style processes and
other related data to perform the functions described,
herein. In various embodiments, the memory module
may be pre-loaded with several MIDI drum set voices,
several MIDI style processes, and a number of rhythm
loops and fills. In this form, the device can be used directly
off the shelf.
[0100] For more sophisticated users the device can be
interfaced with an external computer device via a port 38
which may take the form of universal serial bus (USB)
port or other type of interface commonly available in the
art. Similarly, the device may have a wireless communi-
cation means such as Wi-Fi, Bluetooth or other wireless
communication means that may become commonly
available as technology progresses from time to time.
Port 38 may also be used to plug in external LCD screen
to more clearly display the contents of display 24.
[0101] Additionally available as an option may be an
external memory card slot 32 that can provide other
rhythms, voices, processes and other data that may be
used by the device. Current technology for a card slot 32
interface could be memory cards, flash drives, solid state
drives or other types of data storage or transmission
means that may become available from time to time as
technology progresses. The memory card slot 32 may
be utilized to deliver additional content to the internal
memory means provided with the device or may augment
the provided on board storage capacity that is integral to
the device.
[0102] FIG. 5A is one example of what a software in-
terface screen shot might look like. The interface may be
provided on a mobile device docked or connected to the
apparatus (as described above with reference to FIGS.
2-3), or on a computer connected to the apparatus. The
computer could be a personal computer directly connect-
ed to the device via a cable to the port 36 or connected
wirelessly. If wirelessly, then the device could be Internet
connected and would then be accessible anywhere on
the cloud from other portable devices. Some mixing
boards or other audio equipment may also be designed
to interact with the device to make changes to the MIDI
files, rhythms, loops, fills, drum sets, sound samples,
processes or other variables stored on the device or af-
fecting how the audio generated is manipulated or pro-
duced. It may also include a selection of whether the
signal received from the inputs 30 is filtered through the
processor logic or simply passes unaffected to the out-
puts 40 on the device.
[0103] When the device is interfaced with a computer
or docked mobile device, a software program can be used
to manipulate the various features of the device and the
software interface may appear similar to the example
shown in FIG. 5A that comprises, inter alia, a drum set
70 identifier with instrument voice definitions for the com-
ponent instruments 72. Here the drum set 70 can be con-
veniently categorized and named according to the musi-
cian’s needs. For each drum set 70 the several compo-

nent drums can be set individually as component instru-
ments 72. Typically the component instruments 72 are
individual MIDI instrument voice instructions or process-
es that may simulate, for example, a specific snare drum
or type of cymbals, which give personalized characteris-
tics to each individual instrument. Drum set elements are
sound files, for example MP3 or WAV files. Multiple drum
sets 70 may be organized, each having a predetermined
set of component instruments 72. By dragging and drop-
ping individual files from the host computer the manipu-
lation of component instruments is easily made and ver-
ified in a graphical format.
[0104] By organizing the drum set 70 from individual
files of instrument voice files in memory, storage space
may be saved by merely referencing the instrument voice
as a component instrument 72 from a catalog held in the
storage means. If needed, the musician may then sub-
stitute out an instrument voice from a specific component
instrument 72 instead of creating a whole new drum set
72 which is an inefficient use of storage space. This also
provides for maximum flexibility of what a drum set 70
may sound like.
[0105] The style of the loop sequence 76, such as rock,
metal, jazz or others, can be set for a particular set of
percussion loops. For testing purposes the percussion
selection may be played with options in the control pane
78. The several MIDI loops may be organized and
changed in pane 80, which references the style selector
18 found on the device.
[0106] Sound samples 82 can also be moved in a drag
and drop fashion to any of the other panes in the computer
interface screen. This may include a browse-able library
of loops, fills, instrument voices, processes and any other
files which may be utilized for the various effects and
uses of the device.
[0107] The main window 84 may be where the queued
loops and their associated fills may be established. In
this example shown in FIG. 5A, there are two main drum
loops and an auxiliary sound defined. The auxiliary sound
may be executed with an external foot pedal connected
to the port 38. The first drum loop has three fills desig-
nated. More drum loops may be added into the sequence
for a particular set. The sets are numbered from one to
nine in this example, but may be expanded to include
any number of sets. The sets may be easily re-ordered
by selecting the "re-order" function. Alternatively, all of
these files and functions may be controlled with the drag
and drop method.
[0108] FIG. 5B illustrates another embodiments of
what a software interface 500 might look like. Software
interface 500 may be, for example, a virtual machine en-
abling a computing device (e.g., docked mobile device),
to simulate the functionality and switches of a connected
apparatus.
[0109] The interface may comprise a first frame 505
and a second frame 510. First frame 505 may show a
graphical rendering of the apparatus 515, as well as any
connected foot switches or expression pedals. In some
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embodiments, the connected peripherals 520 (e.g., foot
switches or expression pedals) may only be displayed if
their connection is detected. Still consistent with embod-
iments of the disclosure, a user may click on a graphically
rendered switch or knob of the displayed device to set
its desired functionality. Accordingly, the switches and
knobs of the apparatus may be programmed through the
software interface in this way.
[0110] In yet further embodiments, first portions of dis-
played apparatus 515 and displayed peripherals 520 may
act as a selectable button that may be activated by a user
to initiate the various fills and beats of a song. In turn, a
tap of pedal 28 may cause a similar functionality.
[0111] First frame 505 may further comprise a project
explorer window 525 where the user may select different
songs and drum sets. In various embodiments, using, for
example, selectors on the apparatus may enable a user
to, for example, navigate the project explorer upon the
users selection of a new song or project with the selec-
tors. In this way, a selection on the apparatus itself may
impact a display or cause an action in the software inter-
face.
[0112] Second frame 510 may comprise a playback
window 530 and a drum-set maker window 535. Playback
window 530 may enable a user to select a drum-set, a
tempo, and initiate a playback of the selected drum-set
and tempo. Drum-set maker window 535 may enable a
user to customize the sounds and tones associated with
the drum-set, much like that as described for FIG. 5A.
[0113] To improve the functionality of the software,
custom file extensions, preferably having a proprietary
format will be utilized. For example, in some embodi-
ments of the software a ".bdy" file extension may be used
to save the profile of the user including most settings for
the way the device may be configured by default for that
user, including drum sets, drum sequences, etc. The user
can then load this file on another copy of the device and
get the exact same setup. Alternatively, the user may
then be able to have multiple profiles, one for each ".bdy"
file. This is beneficial, for example, if the user is playing
a different concert which needs different sequences and
drum sets, he can quickly load this ".bdy" file and have
the device set up in a customized way.
[0114] Another proprietary extension used with the
software may be a ".seq" file extension which may des-
ignate a loop sequence file. This file will be a combination
of the MIDI and WAV files that make the loop sequence
(or "song"). This allows the user to save a loop sequence
he likes and use it on another copy of the device or share
it with his friends without having to re-build it again out
of the separate MIDI and WAV files.
[0115] Yet another proprietary extension used with the
software may be a ".drm" file extension which may des-
ignate a drum set file. This file may save the combination
of WAV files used in the drum set. The user can make
his own drum set and then share it with his friends by just
sending this file instead of all the separate WAV files and
avoids having to re-build the drum set instructions again

in the interface software.
[0116] There may be a variety of software packages
that can be used to manipulate various features of the
device. FIG. 5C illustrates yet another embodiments of
what a software interface 500 might look like. Software
interface 500 may further comprise song window 540.
Within the song window 540, a user may be enabled to
create and save a list of songs, wherein each song may
be comprised of, but not limited to, for example, an intro
fill, a first verse beat, fills associated with the verse beat,
a transition fill, a second verse beat (a chorus beat), fills
associated with the second verse beat and an outro fill.
The corresponding portions of song may be labeled in
columns in header 545. It should be noted that when a
user accidentally triggers the playing of a fill (e.g., an
outro fill), the user may cancel the accidental trigger by
quickly tapping on pedal 28 again.
[0117] The sound files may be stored as 16 or 24 bit
WAV files. Likewise, the foot switch portion of the icon
may act as a button to trigger these WAV files. The soft-
ware may enable a user to add fills to a song by selecting
standard general MIDI files in any time signature. The
software may also enable a user to delete fills in the song.
The software may provide a button that allows a user to
select whether to play fills in either sequential or in ran-
dom order. The software may further enable a user to
add additional song parts (such as a bridge), rearrange
song parts, and delete song parts. The software may
enable a user to select different drum set types to play
each song. Songs may be arranged in any order such
that a user may create a specific set list. The software
may further enable a user to export a song as a single
file or backup the entire content of the device, so that it
may be stored or shared. The user may then use pedal
28 to navigate and playback the various programmed
sequences, while viewing a corresponding color associ-
ated with those sequences (or group of sequences) on
the device display. In various embodiments, the device
display, as well as the software interface, may be provid-
ed by a mobile device docked to the apparatus.
[0118] The software may further enable the use of spe-
cialized temporary "choke groups" to allow the smooth
transition between any two percussion loops. Generally
speaking, a choke group is used to tell a superseding
instrument to mute the sound of a preceding instrument
if it is still being played when the superseding instrument
begins to play. For example, when an open hi-hat is
played, the sample can last for two or three beats if just
left ringing unchecked. If it is followed by a closed hi-hat
being played, the closed hi-hat sound will "choke" or mute
the open hi-hat sample, such that they are not both
sounding at the same time. The software may enable the
use of choke groups to conditionally mute certain instru-
ments in the drum kit transitioning between different
loops, such as main beats and fills. This may be beneficial
because many fills end with a crash, and many main
beats start playing with a hi-hat or a ride cymbal, however
a real drummer would generally never play a hi-hat or
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ride cymbal on the very first beat together with the crash,
therefore the use of choke groups create a more realistic
sound. As such, when certain notes end the fill (for ex-
ample, a crash), certain other notes (for example, a hi-
hat or ride cymbal) may be omitted if present in the first
sixteenth (1/16), or some other pre-determined period of
time, of a beat of the main beat. This also applies when
beginning a fill. For example, if the main beat played a
crash when the fill was triggered, the hi-hat or ride cymbal
may be omitted in the beginning of the fill. Additionally,
the specialized temporary choke group can omit notes if
the same note is present within a determined time period
of time after transitioning to a new loop, such a fill. This
will prevent the same note from being played in succes-
sion too rapidly to sound natural. For example, when us-
ing samples (e.g., midi or audio) that were recorded by
a real drummer, rather than created by a computer pro-
gram, the notes are not exactly on beat as there are var-
iations to a real drummer’s playing. This would mean that
when transitioning between two midi loops, if a drummer
hit the kick drum slightly early at the end of one loop and
slightly late at the beginning of the loop that is being tran-
sitioned into, the kick drum would be triggered twice in
very rapid succession, creating an unnatural repeating
or delay effect. This choke group would prevent the sec-
ond note from being played if it is too close to the first
note. This may allow any fill to be used with any main
beat and the smooth transition between any two percus-
sion loops and avoids playing conflicting notes at the
same time or too rapidly in succession.
[0119] In some embodiments of the present disclo-
sure, a user may be enabled to pre-program tempo pre-
sets for individual song parts using the pedal 28 and/or
a mobile device paired with the device. The programming
may be done by, for example, using pedal 28 in conjunc-
tion with the software interface. As mentioned above, the
software interface may be provided through a mobile de-
vice docked or otherwise connected to the apparatus.
[0120] The user may want to select specialized transi-
tion fills to shift from verse to chorus and chorus to verse.
For example, when the user wants to switch from verse
to chorus, he may press down the pedal and hold it down.
The transition fill may be played over and over until he
releases the pedal and the beat reverts back to the sub-
sequent percussion segment of the underlying drum
loop. In this way, the user may be enabled to transition
between drum parts more in the way an actual drummer
would by timing the switch exactly by lifting his foot off
the pedal when he wants the switch to take place. The
transition may take place at the end of the musical meas-
ure to keep the rhythm in time. A similar procedure may
be followed when the user wants to switch from chorus
back to verse.
[0121] The device can also be fairly described as a
percussion signal generator comprising a memory mod-
ule, a foot operable pedal, an audio signal output and a
signal processor. The memory module stores a plurality
of percussion-segments and a plurality of fills that are

adapted to be executable audio files. The percussion-
segments are adapted to be played in a perpetual loop,
playing seamlessly from the end of the loop and starting
again at the beginning indefinitely. The memory module
can store one or more pre-determined fill-subsets com-
prised of a sequence of one or more of said fills and each
percussion-segment has an associated fill-subset of one
or several distinct fills. The memory module can store at
least one pre-defined percussion-compilation comprised
of one or more of said percussion-segments, sequentially
ordered and combined with said associated fill-subset.
[0122] The processor module may be adapted to ex-
ecute said audio files resulting in generation of a percus-
sion signal and delivery of said percussion signal to said
audio signal output. Simultaneously, the signal processor
may be adapted to receive and recognize from said foot
operable pedal any of several cues. When a discrete per-
cussion-compilation is selected a first cue causes said
signal processor to execute a first of said percussion-
segments of a said discrete percussion-compilation.
When the first cue is repeated, it may cause the signal
processor to execute a selected fill in an associated fill-
subset and then revert again to the same percussion-
segment. A repeat of the first cue may cause the signal
processor to execute a subsequent fill in the associated
fill-subset or if the final fill of said associated fill-subset
has been executed then the first fill in said associated
fill-subset is again executed and then revert again to the
same percussion segment. A second type of cue may
cause the signal processor to execute the subsequent
percussion-segment of the percussion compilation and
individual instances of the first cue cycle through one of
each sequential, associated fill-subset. A third cue may
cause the signal processor to cycle through executing
subsequent associated fills without interruption. A fourth
cue may stop the execution of said percussion compila-
tion.
[0123] Variations of the percussion signal generator
can further include a signal input means that may receive
a music signal feed from an external source and an ad-
justable reverb effect generator that imparts a reverb ef-
fect onto the music percussion signal without affecting
the percussion signal and delivering said music signal
and said percussion signal to said audio signal output.
Generally, the percussion segments and fills may be
comprised in any format currently know in the art or com-
bination thereof, including for example MIDI, WAV or
MP3. In further embodiments, the device may use non-
proprietary files, such as open source formats, and may
be compatible with proprietary formats developed by oth-
er entities.
[0124] The device may include a memory card slot, an
external signal generator, an external power supply
and/or an external computer connector. Optionally, a
style selector, a tempo selector or a drum set selector
may be included individually or in combination to further
control the percussion signal generated or to affect the
music signal passing through the device from another
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source, such as a guitar.
[0125] Still consistent with embodiments of the present
disclosure, electric drum pads may be connected to the
apparatus. The connection may be a wired or wireless
connection. Each drum pad may be assigned a function.
The function may be, for example, a function that would
otherwise be controlled by pressing the pedal or foots-
witches. In this way, a user may be enabled to control
the device by hitting one or more of the connected drum
pads. Accordingly, electric drum pads may serve as ad-
ditional switches that, upon activation, trigger functional-
ities of the apparatus much like the footswitches and ped-
als associated with the apparatus.
[0126] In yet further embodiments, a ’song part’ button
may be provided. The button may be configured to cycle
through multiple song parts (e.g., 1 > 2 > 3 > back to 1)
to ’arm’ the song part that will start playing after the main
pedal is operated to begin a transition. In this way, the
user has the ability to select which next song part to tran-
sition to, without being required to sequentially go
through the song parts. In some embodiments, two ’song
part’ buttons may be provided - one for forward cycling
through the song parts, and another for backward cycling.
[0127] The foregoing description conveys the best un-
derstanding of the objectives and advantages of the
present disclosure. Different embodiments may be made
of the inventive concept of this device. Although certain
buttons, switches, functions, and features were de-
scribed with reference to the ’device’ or ’apparatus’, it
should be understood that those buttons, switches, func-
tions, and/or features may be integrated into external or
add-on devices in operative communication with the ’de-
vice’ or ’apparatus’. It is to be understood that all matter
disclosed herein is to be interpreted merely as illustrative,
and not in a limiting sense. Furthermore, though various
portions of the present disclosure reference "midi" se-
quences or notes, it should be understood that the scope
of the present disclosure is intended to cover non-midi
audio sequences as well.

III. SOFTWARE AND COMPUTING DEVICE

[0128] As mentioned above, various operations may
be performed on the apparatus itself or (separately or in
combination with) a mobile computing device docket or
otherwise connected to the apparatus. FIG. 6 is a block
diagram of a system including computing device 600,
which may comprise either the mobile computing device
docketed to the apparatus, or be internal to the apparatus
itself. Consistent with an embodiment of the disclosure,
the aforementioned memory storage and processing unit
may be implemented in a computing device, such as
computing device 600 of FIG. 6. Any suitable combina-
tion of hardware, software, or firmware may be used to
implement the memory storage and processing unit. For
example, the memory storage and processing unit may
be implemented with computing device 600 or any of
other computing devices 618, in combination with com-

puting device 600. The aforementioned system, device,
and processors are examples and other systems, devic-
es, and processors may comprise the aforementioned
memory storage and processing unit, consistent with em-
bodiments of the disclosure. Furthermore, computing de-
vice 600 may comprise an operating environment for sys-
tem 100 as described above. System 100 may operate
in other environments and is not limited to computing
device 600.
[0129] With reference to FIG. 6, a system consistent
with an embodiment of the disclosure may include a com-
puting device, such as computing device 600. In a basic
configuration, computing device 600 may include at least
one processing unit 602 and a system memory 604. De-
pending on the configuration and type of computing de-
vice, system memory 604 may comprise, but is not limited
to, volatile (e.g. random access memory (RAM)), non-
volatile (e.g. read-only memory (ROM)), flash memory,
or any combination. System memory 604 may include
operating system 605, one or more programming mod-
ules 606, and may include a program data 607. Operating
system 605, for example, may be suitable for controlling
computing device 600’s operation. In one embodiment,
programming modules 606 may include a user interface
module 660 for providing, for example, the user interface
shown in FIG. 5. Furthermore, embodiments of the dis-
closure may be practiced in conjunction with a graphics
library, other operating systems, or any other application
program and is not limited to any particular application
or system. This basic configuration is illustrated in FIG.
6 by those components within a dashed line 608.
[0130] Computing device 600 may have additional fea-
tures or functionality. For example, computing device 600
may also include additional data storage devices (remov-
able and/or non-removable) such as, for example, mag-
netic disks, optical disks, or tape. Such additional storage
is illustrated in FIG. 6 by a removable storage 609 and a
non-removable storage 610. Computer storage media
may include volatile and nonvolatile, removable and non-
removable media implemented in any method or tech-
nology for storage of information, such as computer read-
able instructions, data structures, program modules, or
other data. System memory 604, removable storage 609,
and non-removable storage 610 are all computer storage
media examples (i.e., memory storage.) Computer stor-
age media may include, but is not limited to, RAM, ROM,
electrically erasable read-only memory (EEPROM), flash
memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, magnetic
cassettes, magnetic tape, magnetic disk storage or other
magnetic storage devices, or any other medium which
can be used to store information and which can be ac-
cessed by computing device 600. Any such computer
storage media may be part of device 600. Computing
device 600 may also have input device(s) 612 such as a
keyboard, a mouse, a pen, a sound input device, a touch
input device, etc. Output device(s) 614 such as a display,
speakers, a printer, etc. may also be included. The afore-
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mentioned devices are examples and others may be
used.
[0131] Computing device 600 may also contain a com-
munication connection 616 that may allow device 600 to
communicate with other computing devices 618, such as
over a network in a distributed computing environment,
for example, an intranet or the Internet. Communication
connection 616 is one example of communication media.
Communication media may typically be embodied by
computer readable instructions, data structures, program
modules, or other data in a modulated data signal, such
as a carrier wave or other transport mechanism, and in-
cludes any information delivery media. The term "mod-
ulated data signal" may describe a signal that has one
or more characteristics set or changed in such a manner
as to encode information in the signal. By way of example,
and not limitation, communication media may include
wired media such as a wired network or direct-wired con-
nection, and wireless media such as acoustic, radio fre-
quency (RF), infrared, and other wireless media. The
term computer readable media as used herein may in-
clude both storage media and communication media.
[0132] As stated above, a number of program modules
and data files may be stored in system memory 604, in-
cluding operating system 605. While executing on
processing unit 602, programming modules 606 (e.g. us-
er interface module 620) may perform processes asso-
ciated with providing a user interface. The aforemen-
tioned process is an example, and processing unit 602
may perform other processes. Other programming mod-
ules that may be used in accordance with embodiments
of the present disclosure may include electronic mail and
contacts applications, word processing applications,
spreadsheet applications, database applications, slide
presentation applications, drawing or computer-aided
application programs, etc.
[0133] Generally, consistent with embodiments of the
disclosure, program modules may include routines, pro-
grams, components, data structures, and other types of
structures that may perform particular tasks or that may
implement particular abstract data types. Moreover, em-
bodiments of the disclosure may be practiced with other
computer system configurations, including hand-held de-
vices, multiprocessor systems, microprocessor-based or
programmable consumer electronics, minicomputers,
mainframe computers, and the like. Embodiments of the
disclosure may also be practiced in distributed computing
environments where tasks are performed by remote
processing devices that are linked through a communi-
cations network. In a distributed computing environment,
program modules may be located in both local and re-
mote memory storage devices.
[0134] Furthermore, embodiments of the disclosure
may be practiced in an electrical circuit comprising dis-
crete electronic elements, packaged or integrated elec-
tronic chips containing logic gates, a circuit utilizing a
microprocessor, or on a single chip containing electronic
elements or microprocessors. Embodiments of the dis-

closure may also be practiced using other technologies
capable of performing logical operations such as, for ex-
ample, AND, OR, and NOT, including but not limited to
mechanical, optical, fluidic, and quantum technologies.
In addition, embodiments of the disclosure may be prac-
ticed within a general purpose computer or in any other
circuits or systems.
[0135] Embodiments of the disclosure, for example,
may be implemented as a computer process (method),
a computing system, or as an article of manufacture, such
as a computer program product or computer readable
media. The computer program product may be a com-
puter storage media readable by a computer system and
encoding a computer program of instructions for execut-
ing a computer process. The computer program product
may also be a propagated signal on a carrier readable
by a computing system and encoding a computer pro-
gram of instructions for executing a computer process.
Accordingly, the present disclosure may be embodied in
hardware and/or in software (including firmware, resident
software, micro-code, etc.). In other words, embodiments
of the present disclosure may take the form of a computer
program product on a computer-usable or computer-
readable storage medium having computer-usable or
computer-readable program code embodied in the me-
dium for use by or in connection with an instruction exe-
cution system. A computer-usable or computer-readable
medium may be any medium that can contain, store,
communicate, propagate, or transport the program for
use by or in connection with the instruction execution
system, apparatus, or device.
[0136] The computer-usable or computer-readable
medium may be, for example but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, device, or propaga-
tion medium. More specific computer-readable medium
examples (a non-exhaustive list), the computer-readable
medium may include the following: an electrical connec-
tion having one or more wires, a portable computer dis-
kette, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, and
a portable compact disc read-only memory (CD-ROM).
Note that the computer-usable or computer-readable
medium could even be paper or another suitable medium
upon which the program is printed, as the program can
be electronically captured, via, for instance, optical scan-
ning of the paper or other medium, then compiled, inter-
preted, or otherwise processed in a suitable manner, if
necessary, and then stored in a computer memory.
[0137] Embodiments of the present disclosure, for ex-
ample, are described above with reference to block dia-
grams and/or operational illustrations of methods, sys-
tems, and computer program products according to em-
bodiments of the disclosure. The functions/acts noted in
the blocks may occur out of the order as shown in any
flowchart. For example, two blocks shown in succession
may in fact be executed substantially concurrently or the
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blocks may sometimes be executed in the reverse order,
depending upon the functionality/acts involved.
[0138] While certain embodiments of the disclosure
have been described, other embodiments may exist. Fur-
thermore, although embodiments of the present disclo-
sure have been described as being associated with data
stored in memory and other storage mediums, data can
also be stored on or read from other types of computer-
readable media, such as secondary storage devices, like
hard disks, floppy disks, or a CD-ROM, a carrier wave
from the Internet, or other forms of RAM or ROM. Further,
any disclosed methods’ stages may be modified in any
manner, including by reordering stages and/or inserting
or deleting stages, without departing from the disclosure.
[0139] While the specification includes examples, the
disclosure’s scope is indicated by the following claims.
Furthermore, while the specification has been described
in language specific to structural features and/or meth-
odological acts, the claims are not limited to the features
or acts described above. Rather, the specific features
and acts described above are disclosed as example for
embodiments of the disclosure.
[0140] Insofar as the description above and the accom-
panying drawing disclose any additional subject matter
that is not within the scope of the claims below, the dis-
closures are not dedicated to the public and the right to
file one or more applications to claim such additional dis-
closures is reserved.
[0141] Features

1. An apparatus comprising:

a midi-sequence module;
a foot-operated switch configured to operate the
midi-sequence module; and
a docking station configured to connect the ap-
paratus to a mobile device.

2. The apparatus of claim 1, wherein the docking
station enables the mobile device to, once docked
to the apparatus, perform at least one of the follow-
ing:

display information associated with the midi-se-
quence module,
assign an order of playback of midi-sequences
to the foot-operated switch, and
control various parameters associated with the
midi-sequence module.

3. The apparatus of claim 1, wherein the docking
station enables the mobile device to, once docked
to the apparatus, act as at least one of the following:

a digital signal processor for processing signals
associated with the midi-sequence module, and
a memory storage for storing a plurality of midi-
sequences.

4. The apparatus of claim 1, further comprising at
least one additional foot-operated switch.
5. The apparatus of claim 1, further comprising a
plurality of switches, wherein the plurality of switches
comprise a first set of switches, which when activat-
ed, are configured to trigger a corresponding main
midi-sequence.
6. The apparatus of claim 1, further comprising a
plurality of switches, wherein the plurality of switches
comprise a second switch, which when activated, is
configured to trigger a fill-in midi-sequence to be in-
terjected into a main midi-sequence.
7. The apparatus of claim 1, further comprising a
plurality of switches, wherein the plurality of switches
comprise a third switch, which when activated, is
configured to insert an accent sound comprised of
at least one of the following: a midi file and an audio
file.
8. The apparatus of claim 1, further comprising a
plurality of switches, wherein the plurality of switches
comprise fourth switch enabled to record loops as-
sociated with the signal received from the musical
instrument.
9. The apparatus of claim 8, wherein the apparatus
is configured to sync the loops recorded by an acti-
vation of the fourth switch with a timing of a main
midi-sequence.
10. The apparatus of claim 1, wherein the docking
station comprises at least one USB connector con-
figured to mate with a corresponding connector com-
prised in the mobile device.
11. The apparatus of claim 10, wherein the at least
one connector is situated within a slot formed in the
apparatus.
12. The apparatus of claim 10, wherein the at least
one connector is further configured to be movable in
relation to the slot.
13. The apparatus of claim 10, wherein at least one
dimension of the slot is alterable.
14. An apparatus comprising:

a midi-sequence generator;
a foot pedal configured to operate the midi-se-
quence generator; and
a wireless communications module configured
to connect the apparatus to a mobile device,
wherein the wireless communications module
enables the mobile computing device to control
various parameters associated with the appara-
tus.

15. The apparatus of claim 14, wherein the wireless
communications module enables the mobile device
to, once connected to the apparatus, perform at least
one of the following:

display information associated with the midi-se-
quence module,
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assign midi-sequences to an operation of the
foot pedal, and
control various parameters associated with the
midi-sequence module.

16. The apparatus of claim 14, wherein the wireless
communications module enables the mobile device
to, once connected to the apparatus, act as at least
one of the following:

a digital signal processor for processing signals
associated with the midi-sequence generator,
and
a memory storage for storing a plurality of midi-
sequences.

17. The apparatus of claim 14, further comprising a
first input configured to receive a signal from a mu-
sical instrument.
18. The apparatus of claim 14, further comprising at
least one of the following:

a first output port for outputting the signal from
the musical instrument, and
a second output port for outputting the signal
from the musical instrument along with at least
one midi-sequence.

19. The apparatus of Claim 14, further comprising a
plurality of switches,
wherein the plurality of switches comprise a switch
enabled to record loops associated with the signal
received into apparatus.
20. The apparatus of Claim 19, wherein the appara-
tus is configured to sync the loops recorded by an
activation of the fourth switch with a timing of a main
midi-sequence.
21. An apparatus for facilitating control of MIDI-se-
quence generation, the apparatus comprising:

a foot-operated switch; and
a switch port electrically coupled to the foot-op-
erated switch, wherein the switch port is config-
ured to be connected to a mobile device, where-
in at least one state of the foot-operated switch
is detectable by the mobile device, wherein the
mobile device comprises a midi-sequence mod-
ule configured to generate a MIDI-sequence
based on the at least one state.

22. The apparatus of claim 21, wherein the switch
port is configured to be connectable to the mobile
device through a cable.
23. The apparatus of claim 21, wherein the switch
port comprises a wireless transmitter configured to
transmit the at least one state to the mobile device.
24. The apparatus of claim 21, further comprising
midi-input port configured to be connectable to the

mobile device, wherein the midi-sequence generat-
ed by the mobile device is receivable through the
midi-input port.
25. The apparatus of claim 24, wherein the switch
port comprises the midi-input port.
26. The apparatus of claim 21 further comprising a
docking station configured to connect the apparatus
to the mobile device.
27. The apparatus of claim 21, the mobile device is
configured to perform at least one of the following:

display information associated with the midi-se-
quence module,
assign an order of playback of midi-sequences
to the foot-operated switch, and
control various parameters associated with the
midi-sequence module.

28. The apparatus of claim 21, further comprising at
least one additional foot-operated switch.
29. The apparatus of claim 21, further comprising a
plurality of switches,
wherein the plurality of switches comprise a first set
of switches, which when activated, are configured to
trigger a corresponding main midi-sequence.
30. The apparatus of claim 21, further comprising a
plurality of switches,
wherein the plurality of switches comprise a second
switch, which when activated, is configured to trigger
a fill-in midi-sequence to be interjected into a main
midi-sequence.
31. The apparatus of claim 21, further comprising a
plurality of switches,
wherein the plurality of switches comprise a third
switch, which when activated, is configured to insert
an accent sound comprised of at least one of the
following: a midi file and an audio file.
32. The apparatus of claim 21, further comprising a
first input configured to receive a signal from a mu-
sical instrument.
33. The apparatus of claim 30, further comprising a
plurality of switches,
wherein the plurality of switches comprise fourth
switch enabled to record loops associated with the
signal received from the musical instrument.
34. The apparatus of claim 30, wherein the appara-
tus is configured to sync the loops recorded by an
activation of the fourth switch with a timing of a main
midi-sequence.
35. The apparatus of claim 32, further comprising at
least one of the following:

a first output port for outputting the signal from
the musical instrument, and
a second output port for outputting the signal
from the musical instrument along with at least
one midi-sequence.
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36. The apparatus of claim 21, wherein the docking
station comprises at least one USB connector con-
figured to mate with a corresponding USB connector
comprised in the mobile device.
37. The apparatus of claim 36, wherein the at least
one USB connector is situated within a slot formed
in the apparatus.
38. The apparatus of claim 37, wherein the at least
one USB connector is further configured to be mov-
able in relation to the slot.
39. The apparatus of claim 37, wherein at least one
dimension of the slot is alterable.
40. An apparatus for facilitating control of MIDI-se-
quence generation, the apparatus comprising:

a foot-operated switch; and
a wireless transmitter communicatively coupled
to the foot-operated switch, wherein the wireless
transmitter is configured to wirelessly transmit
the at least one state to a mobile device, wherein
the mobile device comprises a midi-sequence
module configured to generate a MIDI-se-
quence based on the at least one state.

41. An apparatus for facilitating control of MIDI-se-
quence generation, the apparatus comprising:

a midi-sequence module;
at least one foot-operated switch configured to
operate the midi-sequence module, wherein the
at least one foot-operated switch is configured
to non-sequentially trigger at least one main
midi-sequence from a plurality of main midi-se-
quences; and
a docking station configured to connect the ap-
paratus to a mobile device.

42. The apparatus of claim 41, wherein the at least
one foot-operated switch comprises a primary foot-
operated switch configured to non-sequentially trig-
ger the at least one main midi-sequence, wherein
each main midi-sequence is triggered by a corre-
sponding predetermined number of activations of the
primary foot-operated switch, wherein consecutive
activations are separated by at most a predeter-
mined time duration.
43. The apparatus of claim 42, wherein each main
midi-sequence is associated with a non-zero natural
number, wherein performing a number of activations
of the primary foot-operated switch triggers a main
midi-sequence corresponding to the number.
44. The apparatus of claim 42, wherein the at least
one foot-operated switch comprises a primary foot-
operated switch and a plurality of secondary foot-
operated switches, wherein each secondary foot-op-
erated switch is associated with a main midi-se-
quence.
45. The apparatus of claim 41, wherein the at least

one foot-operated switch comprises a first set of
switches, which when activated, are configured to
trigger a corresponding main midi-sequence.
46. The apparatus of claim 41, wherein the at least
one foot-operated switch comprises a second
switch, which when activated, is configured to trigger
a fill-in midi-sequence to be interjected into a main
midi-sequence.
47. The apparatus of claim 41, wherein the at least
one foot-operated switch comprises comprise a third
switch, which when activated, is configured to insert
an accent sound comprised of at least one of the
following: a midi file and an audio file.
48. The apparatus of claim 41, wherein the at least
one foot-operated switch comprises a fourth switch
enabled to record loops associated with the signal
received from the musical instrument.
49. The apparatus of claim 48, wherein the appara-
tus is configured to sync the loops recorded by an
activation of the fourth switch with a timing of a main
midi-sequence.
50. An apparatus for facilitating control of MIDI-se-
quence generation, the apparatus comprising:

a midi-sequence module;
a plurality of foot-operated switches configured
to operate the midi-sequence module, wherein
a first set of foot-operated switches is configured
to trigger a corresponding main midi-sequence
from a plurality of main midi-sequences, wherein
a second set of foot-operated switches is con-
figured to trigger a corresponding fill sequence
from a plurality of fill sequences to be interjected
into a main midi-sequence; and
a docking station configured to connect the ap-
paratus to a mobile device.

51. The apparatus of claim 50, wherein the second
set of foot-operated switches are associated with a
plurality of fill sequences, wherein the plurality of fill
sequences are characterized by a corresponding
plurality of intensity levels.
52. The apparatus of claim 50, wherein each of the
second set of foot-operated switches is associated
with a common fill sequence, wherein each of the
second set of foot-operated switches is further as-
sociated with an intensity level characterizing the
common fill sequence.
53. The apparatus of claim 52, wherein the second
set of foot-operated switches comprises three
switches, wherein a first switch is associated with a
low intensity level, a second switch is associated with
a medium intensity level and a third switch is asso-
ciated with a high intensity level.
54. The apparatus of claim 53, wherein at least two
switches of the second set of foot-operated switches
are configured to trigger each of the common fill se-
quence characterized by a first intensity level and
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the common fill sequence characterized by a second
intensity level.
55. The apparatus of claim 50, wherein a foot-oper-
ated switch of the second set of foot-operated switch-
es is configured to cause a transition from a main
midi-sequence to a fill sequence associated with the
foot-operated switch.
56. The apparatus of claim 55, wherein the foot-op-
erated switch is configured to cause the transition
based on holding down of the foot-operated switch.
57. The apparatus of claim 50, further comprising a
third set of foot-operated switches configured to trig-
ger a plurality of accent hit sounds to be interjected
into a main midi-sequence.
58. An apparatus for facilitating control of MIDI-se-
quence generation, the apparatus comprising:

a midi-sequence module;
a plurality of foot-operated switches configured
to operate the midi-sequence module, wherein
a first foot-operated switch is configured to trig-
ger a main midi-sequence from a plurality of
main midi-sequences, wherein a second foot-
operated switches is configured to control at
least one characteristic of the main midi-se-
quence; and
a docking station configured to connect the ap-
paratus to a mobile device.

59. The apparatus of claim 58, wherein the at least
one characteristic comprises at least one of volume,
tempo and dynamics.
60. The apparatus of Claim 59, further comprising
an expression pedal to control parameters associat-
ed with the at least one characteristic.

Claims

1. An apparatus comprising:

a first foot-operated switch configured to operate
a midi sequence module by way of a first plurality
of commands;
an instrument input;
a looping module configured to:

record a signal received from the instrument
input, and
playback a recorded loop associated with
the signal; and

a second foot-operated switch configured to op-
erate the looping module by way of a second
plurality of commands;
wherein the first foot-operated switch is config-
ured to signal the first plurality of commands to
operate the midi sequence module by way of at

least one of the following functions:

playback a main midi sequence,
playback a fill midi sequence associated
with the main midi sequence,
transition to a playback of another main midi
sequence, and
stop a playback of the main midi sequence;
wherein each of the first plurality of com-
mands are triggered based on a duration
and frequency of a user depression of the
first foot-operated switch.

2. The apparatus of Claim 1, wherein the second foot-
operated switch is configured to signal the second
plurality of commands to operate the looping module
by way of at least one of the following functions:

commence a recordation of the signal received
from the instrument input,
stop the recordation of the signal received from
the instrument input,
initiate a playback of the signal, and
overdub the recorded signal,
wherein each of the second plurality of com-
mands are triggered based on a duration and
frequency of a user depression of the first foot-
operated switch.

3. The apparatus of Claim 1, wherein one of the first or
second plurality of commands is configured to:

commence a recordation of the signal received
from the instrument input, and
playback the main midi sequence.

4. The apparatus of Claim 1, wherein one of the first or
second plurality of commands is configured to:

playback the main midi sequence, and
playback the recorded loop associated with the
main midi sequence.

5. The apparatus of Claim 2, wherein one of the first or
the second plurality of commands is configured to:

stop the playback of the main midi sequence,
and
stop the playback of the recorded loop.

6. The apparatus of Claim 1, wherein one of the first or
second plurality of commands is configured to:

transition to a playback of the other main midi
sequence, and
commence a recordation of the signal received
from the instrument input.
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7. The apparatus of Claim 1, wherein one of the first or
second plurality of commands is configured to:

transition to a playback of the other main midi
sequence not currently being played, and
stop a recordation of the signal received from
the instrument input.

8. The apparatus of Claim 1, wherein one of the first or
second plurality of commands is configured to:

transition to a playback of the other main midi
sequence not currently being played, and
transition from a playback of a first recorded loop
to a playback of a second recorded loop.

9. The apparatus of Claim 1, wherein the looping mod-
ule is configured to either:

establish a tempo associated with the playback
of the recorded loop based at least upon a tempo
associated with the midi sequence module;
commence a recordation of the signal at a time
that is synchronized with a beat provided by the
midi sequence module;
stop a recordation of the signal at a time that is
synchronized with a beat provided by the midi
sequence module; or
quantize a recorded signal in accordance to an
aspect of a beat provided by the midi sequence
module.

10. The apparatus of Claim 1, further comprising a dis-
play indicating progression through either:

at least one of the following: a song, a midi se-
quence, beats, and measures associated with,
at least in part, the midi sequence module; or
at least one of the following: a loop, loop parts,
overdubs, beats, and measures associated with
the looping module.

11. The apparatus of Claim 1, wherein the first plurality
of commands correspond to signals generated from
at least one of the following:

a signal rapid depression of the first foot-oper-
ated switch,
two rapid depressions in succession of the first
foot-operated switch,
three rapid depressions in succession of the first
foot-operated switch, and
a long depression of the first foot-operated
switch.

12. The apparatus of Claim 1, wherein one of the first
plurality of commands is associated with a control
signal, the control signal corresponding to: a holding

of the first foot-operated switch, during which the fill
midi sequence associated with the main midi se-
quence is played back, and a release of the first foot-
operated switch, in response to which the transition
to the other main midi sequence is triggered.

13. A system comprising:

a first foot-operated switch configured to signal
a first plurality of commands to operate a drum
machine by way of at least one of the following
functions:

playback a main midi sequence,
playback a fill midi sequence associated
with the main midi sequence ,
transition to another main midi sequence ,
and
stop the playback of the main midi se-
quence,
wherein each of the first plurality of com-
mands are triggered based on a duration
and frequency of a user depression of the
first foot-operated switch;

an instrument input; and
a second foot-operated switch configured to sig-
nal a second plurality of commands to operate
a looping module by way of at least one of the
following functions:

commence a recordation of a signal re-
ceived from the instrument input,
stop the recordation of the signal received
from the instrument input,
initiate a playback of a recorded loop, and

overdub the recorded loop.

14. The system of Claim 13, further comprising at least
one external midi switch, wherein the at least one
external midi switch is preferably tied to a specific
main midi sequence, and wherein selecting the at
least one external midi switch preferably causes a
transition to the specific main midi sequence.

15. The system of Claim 13, further comprising a com-
puting device in operative communication with at
least one of the following: the drum machine and the
looping module.

16. The system of Claim 15, wherein the computing de-
vice is configured to either:

control at least one of the following: the drum
machine and the looping module;
provide midi data and audio data to a corre-
sponding one of at least one of the following: the
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drum machine and the looping module;
receive midi data and audio data from a corre-
sponding one of at least one of the following: the
drum machine and the looping module; or
dock to at least one of the following: the drum
machine and the looping module.

17. The system of Claim 15, wherein the computing de-
vice comprises a digital audio workstation in opera-
ble communication with at least one of the following:
the drum machine and the looping module.
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