AN APPARATUS FOR CONTROLLING LIGHTING BEHAVIOR OF A PLURALITY OF LIGHTING ELEMENTS
AND A METHOD THEREFOR

Field Of Invention

The present disclosure generally relates to an electronic device carrying a plurality of light emitting
elements such as Light Emitting Diodes (LEDs) which can be configured to display a lighting
behavior/pattern based on a sequence of instructions provided by a user. The present disclosure
further relates to a method and an apparatus suitable for controlling lighting behavior of a plurality

of light emitting elements.

Background

It is fairly common for electronic gadgets for entertainment to include lightshows so as to enhance

entertainment value.

For example, an electronic gadget such as a speaker device can carry light emitting diodes which can
be preset to present lightshows while music is being played. Hence a listener can be afforded both

audio enjoyment and visual enjoyment if desired.

However, lightshows are quite often preset and may not necessarily suit the preferences of the

listener.

Moreover, even if some form of customization is provided, the extent of customization may also be
limited such that the listener may not necessarily be able to customize lightshows to fully suit

his/her preferences.

It is therefore desirable to provide a solution to address the foregoing problem.

Summary of the Invention

In accordance with an aspect of the disclosure, there is provided an apparatus configured to control
a plurality of light emitting elements so that the light emitting elements display a lighting behavior.

The apparatus can include a control portion.



The control portion can be operated by, for example, a user to generate an instruction sequence.
The instruction sequence controls the lighting behavior of the light emitting elements. Additionally,

the instruction sequence can include a plurality of lighting instructions.

The control portion can include a first input portion and an option portion.

The first input portion generates a first lighting instruction of the plurality of lighting instructions and
the option portion can be operated by, for example, a user to present a second input portion for

generating a second lighting instruction of the plurality of lighting instructions.

The lighting behavior displayed by the light emitting elements can have a lighting sequence which is
based on the instruction sequence where the first lighting instruction is followed by the second

lighting instruction.

The first and second input portions can, for example, each be partitioned into a plurality of sub
portions and each of the sub portions is operable to generate a sub-instruction. Appreciably, each of

the first and second instructions can include a plurality of sub-instructions.

Moreover, the apparatus can further include a display part configured to display the instruction

sequence for review.

In one embodiment, option portion can be further operated by, for example, a user to present a
third input portion for generating a third lighting instruction of the plurality of lighting instructions.
As a further option, the option portion can yet be further operated by, for example, a user to
present a fourth input portion for generating a fourth lighting instruction of the plurality of lighting

instructions.

In another embodiment, another option portion, operable to present a third input portion, is

presented either:
after the second lighting instruction has been generated via the second input portion; or
when the second input portion is presented {i.e., at the same time the second input portion
is presented).

The third input portion can be operated for generating a third lighting instruction of the plurality of

lighting instructions.



As a further option, yet another option portion, operable to present a fourth input portion, is
presented either:
after the third lighting instruction has been generated via the third input portion; or
when the third input portion is presented (i.e., at the same time the second input portion is
presented).
The fourth input portion is operable for generating a fourth lighting instruction of the plurality of

lighting instructions.

In accordance with another aspect of the disclosure, there is provided a speaker carrying a plurality
of light emitting elements. The light emitting elements can be controlled to display a lighting
behavior based on an instruction sequence having a plurality of lighting instructions. The instruction
sequence can be generated via a control portion which can include a first input portion and an

option portion.

The first input portion can be configured for generating a first lighting instruction of the plurality of
lighting instructions. The option portion can be operated by, for example, a user to present a second

input portion for generating a second lighting instruction of the plurality of lighting instructions.

The lighting behavior displayed by the light emitting elements has a lighting sequence which is based
on the instruction sequence where the first lighting instruction is followed by the second lighting

instruction.

In accordance with yet another aspect of the disclosure, there is provided a method for controlling
lighting behavior of a plurality of light emitting elements based on an instruction sequence. The

instruction sequence can include a plurality of lighting instructions.

The method can include:
1) providing an initial input portion for generating an initial lighting instruction of the
plurality of lighting instructions; and
2) providing one or more option portions operable to present corresponding subsequent
one or more input portions for generating corresponding one or more subsequent lighting

instructions of the plurality of lighting instructions.



The lighting behavior displayed by the light emitting elements has a lighting sequence which is
based on the instruction sequence where the initial lighting instruction is followed by the
subsequently generated lighting instructions in the order which the subsequent lighting instructions

are generated.

Brief Description of the Drawings

Embodiments of the disclosure are described hereinafter with reference to the following drawings,

in which:

Fig. 1a shows a system which can include an electronic device and an apparatus, according to an

embodiment of the disclosure;

Fig, 1b shows the electronic device and the apparatus of Fig. 1a in further detail where the apparatus

can include a control portion, according to an embodiment of the disclosure;

Fig. 2 shows an electronic device 200 which can include a control portion analogous to the control

portion of the apparatus of Fig. 1b, according to an embodiment of the disclosure;

Fig. 3a to Fig. 3d show that the control portion mentioned in each of Fig. 1 and Fig. 2 can include a

Graphics User Interface (GUI), according to an embodiment of the disclosure;

Fig. 4a to Fig. 4h show an exemplary scenario concerning user operation of the control portion

mentioned in each of Fig. 1 and Fig. 2, according to an embodiment of the disclosure; and

Fig. 5 shows a flow diagram of a method in relation to the system of Fig. 1 and electronic device of

Fig. 2., according to an embodiment of the disclosure.

Detailed Description

Representative embodiments of the disclosure, for addressing the foregoing problem(s), are

described hereinafter with reference to Fig. 1 to Fig. 5.



Specifically, the present disclosure contemplates an electronic device such as a speaker, a soundbar
etc. which carries a plurality of light emitting elements such as Light Emitting Diodes {LEDs). The
light emitting elements can be configured to display a lighting behavior/pattern based on a sequence
of instructions provided by a user. The sequence of instructions (i.e., instruction sequence) can be
entered by the user using/operating a control portion which can be a part of the electronic device
and/or not a part of the electronic device. The control portion can also be software based and/or
hardware based. Preferably, the control portion allows the user to enter any number of lighting
instructions to form a sequence of instructions so that the lighting behavior/pattern of the light

emitting elements can be customized per user preference in a fiexible manner.

Fig. 1a shows a system 100 in accordance with an embodiment of the disclosure. The system 100
can include an electronic device 102 such as a speaker or a soundbar. The system 100 can further
include an apparatus 104 such as a computer (e.g., Smartphones, Tablets, Laptops, Desktops). The
apparatus 104 can be coupled to the electronic device 102. Coupling between the electronic device

102 and the apparatus 104 can be via one or both of wired coupling and wireless coupling.

The electronic device 102 can be shaped and dimensioned to carry a plurality of light emitting
elements 106 such as LEDs. As will be discussed later in further detail with reference to Fig. 1b, the
light emitting elements 106 can be configured to display a lighting behavior/pattern based on a
sequence of instructions provided by a user. The sequence of instructions can include a plurality of

lighting instructions.

Operationally, as will be discussed later in further detail with reference to Fig. 1b, the apparatus 104
can be used/operated by a user to generate/enter the lighting instructions which can be

communicated to the electronic device 102.

Fig. 1b shows the system 100 of Fig. 1a in further detail in accordance with an embodiment of the

disclosure.

As shown, the apparatus 104 can include an input part 104a, a processing part 104b, a display part
104c and, optionally, a transceiver part 104d. The input part 104a can be coupled to the processing
part 104b. The processing part 104b can be coupled to the display part 104c. Moreover, the

processing part 104b can be coupled to the transceiver part 104d.



Where the apparatus 104 is, for example, a computer, the input part 104a can, for example, be a
mouse/keyboard, the processing part 104b can, for example, be a microprocessor, the display part
104c can, for example, be a display screen and the transceiver part 104d can, for example, be a

modem.

Operationally, a user can use the input part 104a to generate input signals which can be
communicated to the processing part 104b for processing to generate control signals and output
signals. The input signals can, for example, include lighting instructions generated/entered by the
user. The control signals can be communicated to the transceiver part 104d and the transceiver part
104d can, in turn, communicate the control signals to the electronic device 102. The output signals

can be communicated to the display part 104c for viewing by the user.

The display part 104c can be configured to display, for example, a graphics user interface (GUI) for
viewing by the user. The GUI can be visually perceived by the user to be updated accordingly based
on the output signals. Specifically, the GUI displayed by the display part 104c can be visually
updated accordingly as a user enters/generates lighting instructions (i.e., input signals) using the

input part 104a.

Earlier mentioned, the control signals can be communicated to the transceiver part 104d and the
transceiver part 104d can, in turn, communicate the control signals to the electronic device 102. The
control signals can be received by the electronic device 102 for controiling the lighting

behavior/pattern of the light emitting elements 106 as will be discussed in further detail hereinafter.

The electronic device 102 can, for example, include a transceiver module 102a and a driver module
102b. The transceiver module 102a can be coupled to the driver module 102b. The driver module

102b can be coupled to the light emitting elements 106.

Control signals communicated from the apparatus 104 can be received by the transceiver module
102a which can in turn communicate the received control signals to the driver module 102b. The
driver module 102b can be configured to process the received control signals to produce driver

signals for driving the light emitting elements 106.



In this regard, it is appreciable that lighting behavior/pattern of the light emitting elements 106 is
based on the sequence of instructions (i.e., instruction sequence) generated/entered by a user

operating the apparatus 104.

It is further appreciable at least the input part 104a and the GUI displayed via the display part 104c
can constitute a control portion which can be operated/used by a user to generate an instruction
sequence which controls the lighting behavior/pattern of the light emitting elements 106. Therefore,
the control portion can be considered to be both software and hardware based. Moreover, it can be
appreciated that, by virtue of at least the input part 104a and the GUI displayed via the display part

104c, the apparatus 104 can be considered to include a control portion.

It is yet further appreciable that the control portion is capable of allowing a user to enter/generate
any number of lighting instructions (i.e., input signals) to form an instruction sequence (i.e., control
signals) so that the lighting behavior/pattern of the light emitting elements 106 can be customized
per user preference in a flexible manner as will be discussed later in further detail with reference to

Fig. 2 and Fig. 3.

Fig. 2 shows an electronic device 200 in accordance with an embodiment of the disclosure. The

electronic device 200 can be an audio output based device such as a speaker or a soundbar.

The electronic device 200 can include a casing 210 shaped and dimensioned to carry a one or more
speaker drivers (not shown), a plurality of light emitting elements 212 and an apparatus 214. The

light emitting elements 212 can be coupled to the apparatus 214.

The light emitting elements 212 can be configured to display a lighting behavior/pattern based on a
sequence of instructions provided by a user. In this regard, the user can be able to enjoy a flexibly
customized light show (i.e., visual perception of lighting behavior/pattern from the light emitting

elements 212) while enjoying audio output from the speaker drivers.

The sequence of instructions can include a plurality of lighting instructions which can be

entered/generated by a user using/operating the apparatus 214.

The apparatus 214 can include a control portion 216 which can include a display screen 216a and an

option portion 216b. Moreover, the apparatus 214 of Fig. 2 can be analogous to the apparatus 104
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of Fig. 1. In this regard, relevant portions of the earlier discussion concerning the apparatus 104 of
Fig. 1 can analogously apply to the apparatus 214 of Fig. 2. For example, the apparatus 214 of Fig. 2
can further include an input part and a processing part per the apparatus 104 of Fig. 1. Moreover,
the electronic device 200 can further include a driver module (not shown) analogous to the driver
module 102b as discussed with reference to Fig. 1. Appreciably, for the electronic device 200, the
driver module can be coupled to the light emitting elements 212 and communicate driver signals

(based on control signals) for driving the light emitting elements 212.

Operationally, the control portion 216 can be operated to generate an instruction sequence (i.e., a
sequence of instructions) which controls the lighting behavior of the light emitting elements 212.

The control portion 216 can be analogous to the control portion earlier mentioned in Fig. 1.

Considering Fig. 1 and Fig. 2, it is appreciable that the electronic device 200 and the system 100
differ in that the control portion discussed per Fig. 1 is outside of the electronic device 102 (i.e., the
apparatus 104 per the system 100 is not a part of, but coupled to, the electronic device 102 per se)
whereas the control portion 216 discussed per Fig. 2 is a part of the electronic device 200. However,
as mentioned earlier, the control portion per Fig. 1 can be an.alogous (functionally, operationally
and/or structurally etc.) to the control portion 216 per Fig. 2. Hence it is understood that further
discussion(s)/reference(s) to the control portion 216 hereinafter can similarly apply to the control

portion per Fig. 1.

Additionally, as with the control portion mentioned in Fig. 1, the control portion 216 is capable of
allowing a user to enter/generate any number of lighting instructions (i.e., input signals) to form an
instruction sequence (i.e., control signals) so that the lighting behavior/pattern of the light emitting
elements can be customized per user preference in a flexible manner as will be discussed in further

detail with reference to Fig. 3 hereinafter.

Referring to Fig. 3a to Fig. 3d, the control portion 216 (and, analogously, the control portion per Fig.
1) can include a Graphics User Interface (GUI) 300, in accordance with an embodiment of the

disclosure.

In one embodiment, as shown in Fig. 3a, the display screen 216a (i.e., a display part) can be
configured to display the aforementioned GU! 300 for the purpose of allowing a user to

enter/generate the lighting instructions, and the option portion 216b can be hardware based in that
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the option portion 216b can be in the form of a push button. The GUI 300 can be configured to
present one or more input portions. Specifically, the GUI 300 can have an initial appearance
showing an input portion 302 {i.e., a first input portion 302) having one or more sub portions
302a/302b/302c for generating/entering a lighting instruction (i.e., a first lighting instruction).
Where the user desires to generate/enter another lighting instruction (i.e., a second lighting
instruction), the user can press the option portion 216b so that the GUI 300 can be visually updated
in that another input portion 304 (i.e., a second input portion 304) having one or mare sub portions
304a/304b/304c for generating/entering another lighting instruction can be displayed. Where the
user desires to generate/enter yet another lighting instruction (i.e., a third lighting instruction), the
user can press the option portion 216b so that the GUI can be further visually updated in that yet
another input portion 306 (i.e., a third input portion 306) having one or more sub portions
306a/306b/306¢ for generating/entering yet another lighting instruction can be displayed. In this
regard, based on user operation of the option portion 216b, the display screen 216a can, for
example, be configured to display a GUI 300 sequentially presenting a first input portion 302, a
second input portion 304 and a third input portion 306 (i.e., starting with the first input portion 302
being initially presented, presenting the second input portion 304 as the user operates the option
portion 216b and ending with presenting the third input portion 306 as the user operates the option
portion 216b again) which can, all at the same time (i.e., all three input portions 302/304/306), be
visibly perceived by the user. The first to third input portions 302/304/306 can, functionally, be for
the purpose of allowing a user to enter/generate a first lighting instruction to a third lighting

instruction respectively.

Moreover, it is appreciable that when the user is entering/generating lighting instructions, a

subsequent input portion is presented/displayed only after the user presses the option portion 216b.

For example, in regard to the initial appearance, the second and third input portions 304/306 are yet
presented/displayed. The second input portion 304 is presented/displayed only after the user
presses the option portion 216b and the third input portion 306 is presented/displayed only after
the user presses the option portion 216b yet again. After the third input portion 306 is
displayed/presented, it is appreciable that all three input portions 302/304/306 are

presented/displayed and visually perceivable by the user.

In another embodiment, as shown in Fig. 3b, the display screen 216a can be a touch screen based

display screen configured to display the aforementioned GUI 300 and the option portion 216b. As
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mentioned earlier, the GUI 300 can, functionally, be for the purpose of allowing a user to
enter/generate the lighting instructions. The GUI 300 can be configured to present one or more
input portions. Specifically, the GUI 300 can have an initial appearance showing an input portion
302 (i.e., a first input portion 302) having one or more sub portions 302a/302b/302c for
generating/entering a lighting instruction (i.e., a first lighting instruction). Where the user desires to
generate/enter another lighting instruction (i.e., a second lighting instruction), the user can touch
the display screen 216a where the option portion 216b is displayed so that the GUI 300 can be
visually updated in that another input portion 304 (i.e., a second input portion 304} having one or
more sub portions 304a/304b/304c for generating/entering another lighting instruction can be
displayed. Where the user desires to generate/enter yet another lighting instruction, the user can
touch the display screen 216a where the option portion 216b is displayed so that the GUI 300 can be
further visually updated in that yet another input portion 306 (i.e., a third input portion) having one
or more sub portions 306a/306b/306¢c for generating/entering yet another lighting instruction can
be displayed. Therefore, the option portion 216b can be software based in that a user can touch the
display screen 216a where the option portion 216b is visually perceived so as to generate/enter a

new lighting instruction.

Moreover, based on user operation of the option portion 216b, the display screen 216a can, for
example, be configured to display a GU! 300 sequentially presenting a first input portion 302, a
second input portion 304 and a third input portion 306 (i.e., starting with the first input portion 302
being initially presented, presenting the second input portion 304 as the user operates the option
portion 216b and ending with presenting the third input portion 306 as the user operates the option
portion 216b again) which can, all at the same time (i.e., all three input portions 302/304/306), be
visibly perceived by the user. The first to third input portions 302/304/306 can, functionally, be for
the purpose of allowing a user to enter/generate a first lighting instruction to a third lighting
instruction respectively. In this regard, relevant portions of the earlier discussion per Fig. 3a

analogously apply.

In yet another embodiment, as shown in Fig. 3¢, the display screen 216a can be a touch screen based
display screen configured to display the aforementioned GUI 300. The GUI 300 can be configured to
present one or more input portions and one or more option portion(s) 216b. Earlier mentioned, the
GUI 300 can, functionally, be for the purpose of allowing a user to enter/generate the lighting
instructions. Depending on user usage/operation, a first option portion 308, a second option portion

310 and a third option portion 312 can, for example, be displayed. In a more specific example, the
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GUI 300 can have an initial appearance showing an input portion 302 (i.e., a first input potion 302)
having one or more sub portions 302a/302b/302c for generating/entering a lighting instruction (i.e.,
a first lighting instruction) without displaying any of the first to third option portions 308/310/312.
After a user has entered/generated a lighting instruction (i.e., the first lighting instruction) using the
input portion 302, the GUI 300 can be visually updated so as to present the first option portion 308
(i.e., the second and third option portions 310/312 are not displayed yet). Where the user desires to
enter another lighting instruction (i.e., a second lighting instruction), the user can touch the display
screen 216a where the first option portion 308 is displayed so that the GUI 300 can be further
visually updated in that another input portion 304 (i.e., a second input portion 304) having one or
more sub portions 304a/304b/304c for generating/entering another lighting instruction can be
displayed. After a user has entered/generated another lighting instruction (i.e., the second lighting
instruction) using the most recently displayed input portion 304 (i.e., the second input portion 304),
the GUI 300 can be visually updated so as to present the second option portion 310 (i.e., the third
option portion 312 is not displayed yet). Where the user desires to enter yet another lighting
instruction (i.e., a third lighting instruction), the user can touch the display screen 216a where the
second option portion 310 is displayed so that the GUI 300 can be further visually updated in that
yet another input portion 306 (i.e., a third input portion 306) having one or more sub portions
306a/306b/306c for generating/entering yet another lighting instruction can be displayed. After a
user has entered/generated yet another lighting instruction (i.e., the third lighting instruction) using
the most recently displayed input portion 306 {i.e., the third input portion 306), the GUI 300 can be
visually updated so as to present the third option portion 312 (i.e., the first to third option portions
308/310/312 are all displayed). In this regard, it is appreciable that the GUI 300 can be generally
updated in that an option portion is displayed only after a user has generated/entered a lighting
instruction (e.g., the first option portion 308 is only displayed after a user has generated/entered the
first lighting instruction and the second option potion 310 is only displayed after a user has

generated/entered the second lighting instruction).

Moreover, based on user operation of the option portion 216b, the display screen 216a can, for
example, be configured to display a GUI 300 sequentially presenting a first input portion 302, a
second input portion 304 and a third input portion 306 (i.e., starting with the first input portion 302
being initially presented, presenting the second input portion 304 as the user operates the option
portion 216b and ending with presenting the third input portion 306 as the user operates the option
portion 216b again) which can, all at the same time (i.e., all three input portions 302/304/306), be

visibly perceived by the user. The first to third input portions 302/304/306 can, functionally, be for
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the purpose of allowing a user to enter/generate a first lighting instruction to a third lighting
instruction respectively. in this regard, relevant portions of the earlier discussion per Fig. 3a/Fig.3b

analogously apply.

In yet a further embodiment, as shown in Fig. 3d, the display screen 216a can be a touch screen
based display screen configured to display the aforementioned GUI 300. The GUI 300 can be
configured to present one or more input portions and one or more option portion(s) 216b. Earlier
mentioned, the GUI 300 can, functionally, be for the purpose for the purpose of allowing a user to
enter/generate the lighting instructions. Depending on user usage/operation, a first option portion
308, a second option portion 310 and a third option portion 312 can, for example, be sequentially
displayed/presented. In a more specific example, the GUI 300 can have an initial appearance
showing the first option portion 308 (i.e., the second and third option portions 310/312 are not yet
displayed) and an input portion 302 (i.e., a first input portion 302) having one or more sub portions
302a/302b/302c for generating/entering a lighting instruction (i.e., a first lighting instruction).
Where the user desires to enter another lighting instruction (i.e., a second lighting instruction), the
user can touch the display screen 216a where the first option portion 308 is displayed so that the
GUI 300 can be visually updated in that another input portion 304 (i.e., a second input portion 304)
having one or more sub portions 304a/304b/304c for generating/entering another lighting
instruction and the second option portion 310 can be presented (i.e., the third option portion 312 is
not yet presented). Where the user desires to enter yet another lighting instruction (i.e., a third
lighting instruction), the user can touch the display screen 216a where the second option portion
310 is displayed so that the GUI 300 can be further visually updated in that yet another input portion
306 (i.e., a third input portion 306) having one or more sub portions 306a/306b/306¢ for
generating/entering yet another lighting instruction and the third option portion 312 can be
presented. In this regard, it is appreciable that the GUI 300 can be generally updated in that a new
input portion and a new option portion are presented each time a user makes contact with an
option portion on the display screen 216a (e.g., the second input portion 304 and the second option
portion 310 are displayed/presented at the same time by the display screen 216a after a user makes

contact with the first option portion 308 displayed by the display screen 216a).

Moreover, based on user operation of the option portion 216b, the display screen 216a can, for
example, be configured to display a GUI 300 sequentially presenting a first input portion 302, a
second input portion 304 and a third input portion 306 (i.e., starting with the first input portion 302

being initially presented, presenting the second input portion 304 as the user operates the option
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portion 216b and ending with presenting the third input portion 306 as the user operates the option
portion 216b again) which can, all at the same time (i.e., all three input portions 302/304/306), be
visibly perceived by the user. The first to third input portions 302/304/306 can, functionally, be for
the purpose of allowing a user to enter/generate a first lighting instruction to a third lighting
instruction respectively. In this regard, relevant portions of the earlier discussion per Fig.

3a/Fig.3b/Fig. 3c analogously apply.

Appreciably, since an input portion can include a plurality of sub portions (e.g., the first input portion
302 can include sub portions 302a/302b/302c) for generating/entering a lighting instruction (e.g.,
the first lighting instruction), the aforementioned input portion(s) can be considered to be
partitioned into a plurality of sub portions and each sub portion can be operated to generate a sub

instruction which constitutes a part of a lighting instruction.

In one example, the first input portion 302 for generating the first lighting instruction can be
partitioned into three sub portions 302a/302b/302c. Each of the three sub portions
302a/302b/302c can be operated to generate a sub instruction. Therefore, three sub instructions
can be generated to form the first lighting instruction. Hence the first lighting instruction can be

considered to be based on a combination of three sub instructions.

In another example, the first input portion 302 for generating the first lighting instruction can be
partitioned into three sub portions 302a/302b/302c. Each of the three sub portions
302a/302b/302c can be operated to generate a sub instruction. However, only two (e.g., sub
portions 302a/302c) of the three sub portions 302a/302b/302c are operated so that only two sub
instructions are generated. Therefore, two sub instructions can be generated to form the first
lighting instruction. Hence the first lighting instruction can be considered to be based on a

combination of two sub instructions.

In yet another example, the first input portion 302 for generating the first lighting instruction and
the second input portion 304 for generating the second lighting instruction can each be partitioned
into three sub portions (i.e., sub portions 302a/302b/302c and sub portions 304a/304b/304c
respectively). Each sub portion can be operated to generate a sub instruction. Therefore, the first
lighting instruction can be considered to be based on a combination of sub instructions generated
via sub portions 302a/302b/302c and the second lighting instruction can be considered to be based

on a combination of sub instructions generated via sub portions 304a/304b/304c.
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Moreover, each input portion 302/304/306 can, for example, take the form of a dialog box and the
one or more sub portions of each input portion 302/304/306 can, for example, take the form of

corresponding one or more dropdown boxes.

Additionally, although three lighting instructions or less than three lighting instructions have been
discussed in the context of Fig. 3, it is further appreciable that more than three lighting instructions
can be possible. For example, the option portion 216b can be operated to present a fourth input
portion (not shown) for generating a fourth lighting instruction in an analogous manner per earlier
discussion concerning the first to third lighting instructions. Furthermore, more than three sub

instructions per lighting instruction can also be possible.

The plurality lighting instructions (e.g., the first to fourth lighting instructions) generated form the
aforementioned sequence of instructions/instruction sequence. Therefore, the instruction
sequence/sequence of instructions include the plurality of lighting instructions (e.g., the first to
fourth lighting instructions). In the lighting sequence/sequence of instructions, the first lighting
instruction is followed by the second lighting instruction which is in turn followed by the third
lighting instruction (i.e., the first lighting precedes the second lighting instruction and the second
lighting instruction precedes the third lighting instruction). If a fourth lighting instruction is

generated, the fourth lighting instruction is preceded by the third lighting instruction.

Hence, based on the instruction sequence/sequence of instructions (e.g., first lighting instruction
followed by the second lighting instruction), the lighting behavior/pattern displayed by the lighting
emitting elements 106/212 can have a lighting sequence. That is, the lighting behavior/pattern
displayed by the light emitting elements 106/212 can have a lighting sequence which is based on an
instruction sequence/sequence of instructions where, for example, the first lighting instruction is

followed by the second lighting instruction.

Appreciably, the control portion 216 allows a user to enter/generate an instruction sequence/a
sequence of instructions in a rather flexible manner. Specifically, a user can enter any number of
lighting instructions as desired by simply operating the option portion 216b. Moreover, each lighting
instruction can be based on a combination of sub instructions and the combination of sub
instructions can be decided by the user (e.g., as discussed earlier, instead of a combination of three

sub instructions, a lighting instruction can be based only on two sub instructions if the user so
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desires). In this manner, the lighting behavior/pattern of the light emitting elements 106/212 can be

customized per user preference in a flexible manner.

Further appreciably, since a GUI 300 presenting all input portions (based on user operation of the
option portion(s) 216b) can be displayed via the display screen 216a (analogously, via the display
part 104c}), the display part/display screen 104c/216a can effectively display the instruction
sequence/sequence of instructions for easy/convenient review by the user. For example, a GUI 300
presenting a first input portion 302, a second input portion 304 and a third input portion 306 can be
displayed. Hence all three input portions 302/304/306) can be visibly perceived by the user at the
same time. Consequently, the instruction sequence/sequence of instructions (i.e., based on all three

input portions 302/304/306) can be reviewed by the user in a convenient manner.

The foregoing will now be discussed in the context of an exemplary scenario 400 with reference to

Fig. 4 hereinafter.

In an exemplary scenario 400, the electronic device 102/200 can carry a horizontal row of fourteen
light emitting elements 106/212 which can be grouped into a plurality of groups. For example, the
fourteen light emitting elements 106/212 can be grouped into seven groups (i.e., two light emitting
elements per group). In this regard, the control portion 216 can, optionally, be further configured to
present a setup portion 402, as shown in Fig. 4a, which allows a user to group the light emitting
elements 106/212 by assigning, for example, two light emitting elements 106/212 to each group of

the, for example, seven groups as shown in Fig. 4b.

Additionally, a user may wish to see, from the light emitting elements 106/212 a lighting sequence of
rainbow color bouncing four times left and right at a frequency of 1Hertz (Hz) followed by four blue
blinks at a frequency of 5Hz. The user may further wish for such a lighting sequence to be executed
ten times (i.e., repeated ten times). In this regard, the lighting behavior/pattern displayed by the
light emitting elements 106/212 can be a lighting sequence of rainbow color bouncing four times left
and right at a frequency of 1 Hertz (Hz} followed by four blue blinks at a frequency of 5Hz

executed/carried out ten times.

Such a lighting behavior/pattern can be achieved by entering five lighting instructions. In this regard,
based on user operation to generate/enter the requisite five lighting instructions, the control

portion 216 can be configured to present a first input portion 404, a second input portion 406, a
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third input portion 408, a fourth input portion 410 and a fifth input portion 412 for

generating/entering, respectively, a first lighting instruction to a fifth lighting instruction.

Fig. 4c shows the first input portion 404 in further detail. The first input portion 404 can include a
first sub portion 404a (i.e., “Group 1 color setting), a second sub portion 404b (i.e., “Group 2 color
setting”), a third sub portion 404c (i.e., “Group 3 color setting”), a fourth sub portion 404d (i.e.,
“Group 4 color setting), a fifth sub portion 404e (i.e., “Group 5 color setting), a sixth sub portion 404f
(i.e., “Group 6 color setting”), a seventh sub portion 404g (i.e., “Group 7 color setting”), an eighth
sub portion 404h (i.e., “Transition Type”), a ninth sub portion 404i (i.e., “Duration”), a tenth sub

portion 404j (i.e., “Loop Instruction”) and an eleventh sub portion 404k (i.e., “Loop Count”).

The first sub portion 404a can be used for generating a first sub instruction indicative of the color
(e.g., red color) displayed by the light emitting elements 106/212 grouped in a first group (out of the

seven groups). Grouping can be based on user grouping using the setup portion 402.

Similarly, each of the second to seventh sub portions 404b/404c/404d/404e/404f/404g can be used
for generating a sub instruction (i.e., second to seventh sub instructions respectively) indicative of
the color displayed by the light emitting elements 106/212 grouped in the respective second to
seventh groups {e.g., orange color for group two, yellow color for group three, green color for group
four, blue color for group five, Indigo color for group six and violet color for group seven). The first
to seventh group can be positioned in a left to right order in the aforementioned horizontal row.
Specifically, the first group can be the left most group in the horizontal row followed by the second
group, followed by the third group, followed by the fourth group, followed by the fifth group,
followed by the sixth group and, lastly, followed by the seventh group which is the right most group

in the horizontal row.

The eighth sub portion 404h can be used for generating an eighth sub instruction indicative of
transition visual effect associated with the first to seventh group. For example, the eighth sub
instruction can be indicative of a “shift right” visual effect (e.g., red color can be visually perceived to
be “shifted” from the first group to the second group and orange color can be visually perceived to

be shifted from the second group to the third group, and so on and so forth).
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The ninth sub portion 404i can be used for generating a ninth sub instruction indicative of the
duration of the transition visual effect. For example, the ninth sub instruction can be indicative of a

duration of half a second (i.e., 500 milliseconds).
Meanwhile, the tenth and eleventh sub portions 404j/404k can remain unused.

In this regard, the first lighting instruction, generated/entered by the user using the first input
portion 404, can be based on a combination of the first to ninth sub instructions. The first lighting
instruction effectively allows a user to visually perceive {from the light emitting elements 106/212) a

rainbow shifting from left to right for a duration of 500 milliseconds.

Fig. 4d to Fig. 4g show, respectively, the second to fifth input portions 406/408/410/412 in further
detail. Each of the second to fifth input portions 406/408/410/412 can, largely, be similar to the first
input portion 404 discussed with reference to Fig. 4a. For example, like the first input portion 404,
each of the second to fifth input portions 406/408/410/412 can include a first to eleventh sub
portions which can be used/operated in a similar manner as discussed with reference to Fig. 4a. In

this regard, relevant portions of earlier discussion concerning the first input portion 404 analogously

apply.

Appreciably, the second to fifth input portions 406/408/410/412 are used by the user to enter the
second to fifth lighting instructions respectively. Therefore, the second to fifth input portions

406/408/410/412 may differ from the first input portion 404 only in use.

As shown in Fig. 4d, the second lighting instruction generated/entered by the user via the second
input portion 406 can, effectively, allow the user to visually perceive (from the light emitting
elements 106/212) a rainbow shifting from right to left for a duration of 500 milliseconds. In this
regard, the user generates/enters different (as compared to the first input portion 404) sub
instructions via relevant sub portions to form the second lighting instruction. Notably, a sub
instruction indicative of “shift left” is generated/entered via an eighth sub portion 406h (i.e.,
“Transition Type”), a sub instruction indicative of “Looping to Instruction 1” is generated/entered via
a tenth sub portion 406j (i.e., “Loop Instruction”) and a sub instruction indicative of “Loop 4 times” is
generated/entered via an eleventh sub portion 406k (i.e., “Loop Count”). Moreover, the different
colors {relative to the first input portion 404) can be generated/entered in respect to the first to

seventh group via a first to a seventh sub portions 406a/406b/406c/406d/406e/406f/406g (i.e.,
17



“Group 1 color setting” to “Group 7 color setting”). Meanwhile, a sub instruction indicative of a
duration of 500 milliseconds in relation to “shift left” can be entered/generated via a ninth sub

portion 406i (i.e., “Duration”).

As shown in Fig. 4e, the third lighting instruction generated/entered by the user via the third input
portion 408 can, effectively, allow the user to visually perceive (from the light emitting elements
106/212) blue color (i.e., from all seven groups) for a duration of 100 milliseconds. In this regard,
the user generates/enters different (as compared to the first input portion 404 and the second input
portion) sub instructions via relevant sub portions to form the third lighting instruction. Notably, sub
instructions indicative of blue in color can be generated/entered in respect to the first to seventh
group via a first to a seventh sub portions 408a/408b/408c/408d/408e/408f/408g (i.e., “Group 1
color setting” to “Group 7 color setting”), a sub instruction indicative of “solid” (signifying “no
transition”) is entered/generated via an eighth sub portion 408h (i.e., “Transition Type”) and a sub
instruction indicative of a duration of 100 milliseconds in relation to “solid” can be
entered/generated via a ninth sub portion 408i (i.e., “Duration”). The remaining sub portions (i.e.,
tenth sub portion 408j “Loop Instruction” and eleventh sub portion 408k “Loop Count”) can be

unused.

As shown in Fig. 4f, the fourth lighting instruction generated/entered by the user via the fourth input
portion 410 can, effectively, allow the user to visually perceive (from the light emitting elements
106/212) black color (i.e., this technically means there is no display of color(s)) for a duration of 100
milliseconds. In this regard, the user generates/enters appropriate sub instructions via relevant sub
portions to form the fourth lighting instruction. Notably, sub instructions indicative of black in color
can be generated/entered in respect to the first to seventh group via a first to a seventh sub
portions 410a/410b/410c/410d/410e/410f/410g (i.e., “Group 1 color setting” to “Group 7 color
setting”), a sub instruction indicative of “solid” {signifying “no transition”) is entered/generated via
an eighth sub portion 410h (i.e., “Transition Type”) and a sub instruction indicative of a duration of
100 milliseconds in relation to “solid” can be entered/generated via a ninth sub portion 410i (i.e.,
“Duration”).  Additionally, a sub instruction indicative of “Looping to Instruction 3” is
generated/entered via a tenth sub portion 410j (i.e., “Loop Instruction”) and a sub instruction
indicative of “Loop 4 times” is generated/entered via an eleventh sub portion 410k (i.e., “Loop

Count”).
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As shown in Fig. 4g, the fifth lighting instruction generated/entered by the user via the fifth input
portion 412 is effectively an instruction for execution of the first to fourth lighting instructions to be

repeated ten times.

In operation, the second lighting instruction is executed/carried out after the first lighting instruction
has been executed/carried out. In executing/carrying out the second lighting instruction, it should
be noted that the second lighting instruction also requires a loop back to the first lighting instruction
for four times. Appreciably, both the first and second lighting instructions are to be
executed/carried out, in sequence, for four times. Therefore, the combination of the first and
second lighting instructions (i.e., the first lighting instruction followed by the second lighting
instruction), executed/carried out four times, allows a user to visually perceive (from the light
emitting elements 106/212) a lighting sequence of rainbow color bouncing four times left and right

at a frequency of 1Hz.

Moreover, the third lighting instruction follows the second lighting instruction and is
executed/carried out only after the second lighting instruction has been fully executed/carried out
(taking into account the loop back sub instruction included in the second lighting instruction) and the
fourth lighting instruction is executed/carried out after the third lighting instruction. Considering the
combination of the third and fourth lighting instructions, it is appreciable that the user should be
able to visually perceive (from the light emitting elements 106/212) four blue blinks at a frequency
of 5Hz (i.e., noting there is a loop back instruction to the third lighting instruction for four times).
Both the third and fourth lighting instructions are to be executed/carried out, in sequence, for four

times.

The fifth lighting instruction follows the fourth lighting instruction and is executed/carried out only
after the fourth lighting instruction has been fully executed/carried out (taking into account the loop
back sub instruction included in the fourth lighting instruction). As mentioned earlier, the fifth
lighting instruction is effectively an instruction for execution of the first to fourth lighting instructions

to be repeated ten times.

Therefore, an instruction sequence/sequence of instructions which includes the first to fifth lighting
instructions where the first lighting instruction is carried out/executed, followed by the second
lighting instruction, followed by the third lighting instruction, followed by the fourth lighting

instruction and followed by, lastly, the fifth lighting instruction, allows a user to visually perceive
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(from the light emitting elements 106/212) a lighting sequence, repeated ten times, of rainbow color
bouncing four times left and right at a frequency of 1Hertz (Hz) followed by four blue blinks at a

frequency of 5Hz.

Hence, it is appreciable that according to the present disclosure, there is flexibility in the addition of
any number of input portions for generating corresponding any number of lighting instructions.
Moreover, each input portion can include one or more sub portions for generating/entering sub
instructions. Furthermore, a setup portion can be provided/presented for flexibility in grouping the
light emitting elements 106/212 per user preference. Therefore, it is further appreciable that
lighting behavior/ pattern of the light emitting elements 106/212 can be highly customized in

accordance with user preference in a highly flexible manner.

Fig. 5 shows a flow diagram of a method 500 in relation to the earlier discussed system 100 and

electronic device 200 per Fig. 1 to Fig. 4.

Specifically, Fig. 5 shows a flow diagram of a method 500 for controlling lighting behavior of a
plurality of light emitting elements 106/212 based on an instruction sequence having a plurality of
lighting instructions. The plurality of light instructions can be entered/generated by a user via
corresponding plurality of input portions displayed/presented by the control portion 216 as earlier

discussed with reference to Fig. 1 to Fig. 4.

The method 500 can include an initial lighting instruction generating step 502 and an option

activation step 504.

In regard to the initial lighting instruction generating step 502, an initial input portion (e.g., the first
input portion 302) can be presented for use by a user to generate an initial lighting instruction (i.e., a
first lighting instruction). Specifically, a first input portion 302 can be provided for generating a first

lighting instruction of the plurality of lighting instructions.

In regard to the option activation step 504, one or more option portion(s) 216b can be provided for
use by a user to instruct the control portion 216 to present corresponding one or maore subsequent
input portion(s) (i.e.,, subsequent to the first input portion 302) for generating/entering
corresponding one or more subsequent lighting instruction(s) (i.e., subsequent to the first lighting

instruction).
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In one example, one option portion 216b can be provided for use by a user to instruct the sequential
presentation of a second input portion 304 and a third input portion 306 (i.e., presentation of the
second input portion 304 follows the first input portion 302 and presentation of the third input
portion 306 follows the second input portion 304). The second and the third input portions 304/306
can be used by a user to generate/enter, respectively, a second lighting instruction and a third

lighting instruction of the plurality of lighting instructions.

In another example, a plurality of option portions 216b can be provided. Specifically, a first option
portion 308 can be provided for use by a user to instruct the presentation of a second input portion
304 and a second option portion 310 can be provided for use by a user to instruct the presentation
of a third input portion 306. The second and the third input portions 304/306 can be used by a user
to generate/enter, respectively, a second lighting instruction and a third lighting instruction of the

plurality of lighting instructions.

Therefore, the lighting behavior displayed by the light emitting elements 106/212 can have a lighting
sequence which is based on an instruction sequence where the initial lighting instruction is followed
by the subsequently generated lighting instructions. Specifically, the instruction sequence is such
that the initial lighting instruction (i.e., which is first generated) is followed by the next most
immediate subsequently generated lighting instruction (i.e., which is generated second to the initial
lighting instruction) followed by the next subsequently generated lighting instruction (i.e., which is
generated after the second to the initial lighting instruction). That is, the instruction sequence is, in
general, such that the initial lighting instruction is followed by subsequently generated lighting
instructions in the order which the subsequent lighting instructions have been generated. For
example, the lighting behavior/pattern displayed by the light emitting elements 106/212 can have a
lighting sequence which is based on the instruction sequence where the first lighting instruction is

followed by the second lighting instruction which is followed by the third lighting instruction.

Earlier mentioned, operationally, a user can use the input part 104a to generate input signals which
can be communicated to the processing part 104b for processing to generate control signals and
output signals. The input signals can, for example, include lighting instructions generated/entered

by the user.
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Appreciably, the input signals can, for example, further include instructions for the processing part
104b to generate output signals such that the control portion presents/displays one or more
subsequent input portion(s) based on activation (e.g., by manner of user touching the display screen
216a where the option portion 216b is displayed as discussed earlier) of the aforementioned one or

more option portions 216b.

The input signals can, for example, yet further include instructions for the processing part 104b to
generate output signals such that the control portion presents/displays a plurality of option portions

216b based on user operation.

In the foregoing manner, various embodiments of the disclosure are described for addressing at
least one of the foregoing disadvantages. Such embodiments are intended to be encompassed by
the following claims, and are not to be limited to specific forms or arrangements of parts so
described and it will be apparent to one skilled in the art in view of this disclosure that numerous
changes and/or modification can be made, which are also intended to be encompassed by the

following claims.
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Claims

1. An apparatus configured to control a plurality of light emitting elements so that the light
emitting elements display a lighting behavior, the apparatus comprising:

a control portion operable to generate an instruction sequence which controls the
lighting behavior of the light emitting elements, the instruction sequence comprising a plurality
of lighting instructions, wherein at least one of the plurality of lighting instructions is based on a
combination of sub-instructions and wherein the sub-instructions have at least two different
types of lighting control, the control portion comprising:

a first input portion for generating a first lighting instruction of the plurality of
lighting instructions; and

an option portion operable to present a second input portion for generating a
second lighting instruction of the plurality of lighting instructions,

wherein the lighting behavior displayed by the light emitting elements has a lighting

sequence which is based on the instruction sequence where the first lighting instruction is

followed by the second lighting instruction.

2. The apparatus of claim 1, wherein the option portion is operable to present a third input

portion for generating a third lighting instruction of the plurality of lighting instructions.

3. The apparatus of claim 2, wherein the option portion is operable to present a fourth input

portion for generating a fourth lighting instruction of the plurality of lighting instructions.

4. The apparatus of claim 1,

wherein another option portion, operable to present a third input portion, is presented
one of after the second lighting instruction has been generated via the second input portion
and when the second input portion is presented, and

wherein the third input portion is operable for generating a third lighting instruction of

the plurality of lighting instructions.
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5. The apparatus of claim 4,

wherein yet another option portion, operable to present a fourth input portion, is
presented one of after the third lighting instruction has been generated via the third input
portion and when the third input portion is presented, and

wherein the fourth input portion is operable for generating a fourth lighting instruction

of the plurality of lighting instructions.

6. The apparatus of claim 1 wherein the first and second input portions are each partitioned
into a plurality of sub portions and each of the sub portions is operable to generate a sub-

instruction.

7. The apparatus of claim 1, wherein each of the first and second instructions comprises a
plurality of sub-instructions, and
wherein the first and second input portions are each partitioned into a plurality of sub

portions and each of the sub portions is operable to generate a sub-instruction.

8. The apparatus of claim 1, further comprising a display part configured to display the

instruction sequence for review.

9. The apparatus of claim 1, wherein the combination of sub-instructions is the result of

combining a subset of sub-instructions together.

10. The apparatus of claim 1, wherein the type of lighting control is selected from the group

consisting of color setting, transition type, duration, loop instruction, and loop count.

11. A speaker comprising:
a plurality of light emitting elements, the light emitting elements being controllable to

display a lighting behavior based on an instruction sequence having a plurality of lighting
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instructions, wherein at least one of the plurality of lighting instructions is based on a
combination of sub-instructions and wherein the sub-instructions have at least two different
types of lighting control, the instruction sequence being generated via a control portion
comprising:
a first input portion for generating a first lighting instruction of the plurality of
lighting instructions; and
an option portion operable to present a second input portion for generating a
second lighting instruction of the plurality of lighting instructions,
wherein the lighting behavior displayed by the light emitting elements has a lighting
sequence which is based on the instruction sequence where the first lighting instruction is

followed by the second lighting instruction.

12. The speaker of claim 11, wherein the combination of sub-instructions is the result of

combining a subset of sub-instructions together.

13. The speaker of claim 11, wherein the type of lighting control is selected from the group

consisting of color setting, transition type, duration, loop instruction, and loop count.

14. A method for controlling lighting behavior of a plurality of light emitting elements based on
an instruction sequence having a plurality of lighting instructions, the method comprising:

providing an initial input portion for generating an initial lighting instruction of the
plurality of lighting instructions; and

providing one or more option portions operable to present corresponding subsequent
one or more input portions for generating corresponding one or more subsequent lighting
instructions of the plurality of lighting instructions,

wherein at least one of the plurality of lighting instructions is based on a combination of
sub-instructions,

wherein the sub-instructions have at least two different types of lighting control, and
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wherein the lighting behavior displayed by the light emitting elements has a lighting
sequence which is based on the instruction sequence where the initial lighting instruction is
followed by the subsequently generated lighting instructions in the order which the

subsequent lighting instructions are generated.

15. The method of claim 14, wherein the combination of sub-instructions is the result of

combining a subset of sub-instructions together.

16. The method of claim 14, wherein the type of lighting control is selected from the group

consisting of color setting, transition type, duration, loop instruction, and loop count.
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