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(54) VOICE CONTROL SYSTEM WITH DIALECT RECOGNITION

(57) Voice command recognition with dialect trans-
lation is disclosed. User voice input can be translated to
a standard voice pattern using a dialect translation unit.
A control command can then be generated based on the
translated user voice input. In certain embodiments, the
voice command recognition system with dialect transla-
tion can be implemented in a driving apparatus. In those
embodiments, various control commands to control the
driving apparatus can be generated by a user with a di-

alect input. The generated voice control commands for
the driving apparatus can include starting the driving ap-
paratus, turning on/off A/C unit, controlling the A/C unit,
turning on/off entertainment system, controlling the en-
tertainment system, turning on/off certain safety features,
turning on/off certain driving features, adjusting seat, ad-
justing steering wheel, taking a picture of surroundings
and/or any other control commands that can control var-
ious functions of the driving apparatus.
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Description

FIELD

[0001] The present disclosure generally relates to con-
trolling a driving apparatus through voice commands.

BACKGROUND

[0002] Conventional speech recognition systems on
board an automobile facilitate drivers and/or passengers
to control various vehicle functions through voice com-
mands. Typically, one or more microphones can be
placed throughout the cabin of the automobile and cou-
pled to a speech processor to process user voice com-
mands using acoustic and language modeling tech-
niques. Voice pattern data is typically stored in a memory
in an on-board speech recognition system and is re-
trieved from the memory for recognizing user voice com-
mands.
[0003] One problem associated with the conventional
on-board speech recognition system is that it is limited
in recognizing voice commands provided by user with a
dialect. A dialect typically refers to a variety of a single
language that is a characteristic of a particular group of
the language’s speakers. Different communities within
the single language may have different ways of talking
the same language that set them apart from others.
Those differences may be thought of as dialects -not just
accents (the way words are pronounced) but also gram-
mar, vocabulary, syntax and common expressions. Often
a group that is somewhat isolated regionally or socially
from other groups will develop a characteristic dialect.
For example, there are thousands of dialects in China
such as Cantonese, Shanghainese, Sichuanese, Fu-
jianese and on and on.
[0004] Users with different dialects present a challenge
to conventional on-board speech recognition system in
that the conventional on-board speech recognition sys-
tem only maps a user input to a standard voice pattern.
That is, the conventional on-board speech recognition
system is not equipped to distinguish dialect differences
and requires a user to input voice command through a
standard language pattern. In the case of Chinese, the
conventional on-board speech recognition system typi-
cally requires a user to input voice commands through
Mandarin. If a user inputs a voice command through
his/her dialect, the conventional on-board speech system
would typically not respond correctly.

BRIEF SUMMARY

[0005] Embodiments can facilitate a user of a driving
apparatus to provide a voice input with dialect. A dialect
translation layer may be implemented to translate user
voice input to a standard voice pattern and based on the
translated voice pattern, a control command may be gen-
erated to control various functions of the driving appara-

tus and/or to maneuver the driving apparatus. Compared
with the conventional on-board speech recognition sys-
tem, the present disclosure enables the user to provide
voice input using a dialect and thus provide the user con-
venience of operation of the driving apparatus. The
present disclosure improves command recognition ac-
curacy over the conventional on-board speech recogni-
tion system by accounting for dialect differences among
users of the driving apparatus.
[0006] In some embodiments, a locale of the driving
apparatus may be selected by a user. When a voice input
is received from the user, a dialect translation unit cor-
responding to the selected locale can be loaded. The
received user voice input can be processed through the
dialect translation unit. The dialect translation unit can
be configured to recognize dialect characteristics unique
to a dialect associated with the dialect translation unit.
[0007] In some embodiments, after being processed
through the dialect translation unit, the translated user
input can be further processed through a voice pattern
control command unit. The voice pattern control com-
mand unit can be configured to generate control com-
mand to control various functions of the driving apparatus
such as, but not limited to, starting the driving apparatus,
turning on/off A/C unit, controlling the A/C unit (e.g., ad-
just temperature and/or wind quality), turning on/off en-
tertainment system, controlling the entertainment sys-
tem, turning on/off certain safety features, turning on/off
certain driving features, adjusting seat, adjusting steering
wheel, taking a picture of surroundings and/or any other
control commands that can control various functions of
the driving apparatus. In some embodiments, the voice
control command unit can be configured to generate con-
trol command to maneuver the driving apparatus. For
example, the user can be enabled to provide a voice input
with his/her own dialect to drive the driving the apparatus.
For instance, the user can be enabled to instruct the driv-
ing apparatus to make a turn, to accelerate, to slow down,
to stop, to go forward, to park itself and/or to maneuver
any other ways.
[0008] In some examples, facilitating the user of a driv-
ing apparatus to provide a voice input with dialect may
involve determining a locale of the user automatically.
For example, a dialect associated with a user may be
determined based on the location of the driving appara-
tus. In some examples, facilitating the user of a driving
apparatus to provide a voice input with dialect may in-
volve recognizing a voice of the user, identifying the user,
and automatically determining a dialect associated with
the user. In some examples, facilitating the user of a driv-
ing apparatus to provide a voice input with dialect may
involve performing various dialect translation operations
described herein at a server.
[0009] This summary is not intended to identify key or
essential features of the claimed subject matter, nor is it
intended to be used in isolation to determine the scope
of the claimed subject matter. The subject matter should
be understood by reference to appropriate portions of
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the entire specification of this patent, any or all drawings,
and each claim.
[0010] The foregoing, together with other features and
embodiments, will become more apparent upon referring
to the following specification, claims, and accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The detailed description is set forth with refer-
ence to the accompanying figures. In the figures, the left-
most digit(s) of a reference number identifies the FIG. in
which the reference number first appears. The use of the
same reference numbers in different FIGS. indicates sim-
ilar or identical items.

FIG. 1 generally illustrates an example of a driving
apparatus in accordance with the disclosure.

FIG. 2 illustrates an exemplary implementation for
facilitating a user of a driving apparatus to provide a
voice input with dialect.

FIG. 3 illustrates an example of a voice control sys-
tem with dialect processing capability in accordance
with the disclosure.

FIG. 4 illustrates a general client/server architecture
for facilitating a user of a driving apparatus to provide
a voice input with dialect in accordance with the dis-
closure.

FIG. 5A illustrates an exemplary user interface for
configuring a dialect to be associated with a user.

FIG. 5B illustrates an exemplary user interface for
selecting a dialect to be associated with a user.

FIG. 6 illustrates an example of a process for facili-
tating a user of a driving apparatus to provide a voice
input with dialect.

DETAILED DESCRIPTION

[0012] In the following description, various embodi-
ments will be described. For purposes of explanation,
specific configurations and details are set forth in order
to provide a thorough understanding of the embodiments.
However, it will also be apparent to one skilled in the art
that the embodiments may be practiced without the spe-
cific details. Furthermore, well-known features may be
omitted or simplified in order not to obscure the embod-
iment being described.
[0013] FIG. 1 generally illustrates an example of a driv-
ing apparatus 100 in accordance with the disclosure. The
driving apparatus 100 may include any apparatus that
moves in distance. Examples of driving apparatus 100
may include a vehicle such as a car, a bus, a train, a

truck, a tram, or any other type of vehicle; may include a
vessel such as a boat, a ship, a barge, a ferry or any
other type of watercraft; may include an aircraft such as
an airplane, a spaceship, or any other type of aircraft; or
may include any other transportation apparatus. In one
example, the driving apparatus 100 is an electrical auto-
mobile. As shown, the driving apparatus 100 may include
a cabin 101 with a volume.
[0014] As shown in FIG. 1, in the cabin 101, there may
be a dashboard 102 that has a screen 103. Although in
this example, a dashboard screen 103 occupies the en-
tire surface of the dashboard 102, this is not intended to
be limiting. It is contemplated that in some cases, the
dashboard screen 103 may occupy a portion of the dash-
board 102 instead of the entire dashboard 102. In any
case, the dashboard screen 103 is suitable to display
one or more information panels, such as the information
panels 104 shown in FIG. 1. In implementations, the
dashboard screen 103 may include any display technol-
ogy, such as liquid-crystal display (LCD), crystal LCD,
light-emitting diode (LED), organic light-emitting diode
(OLED), active-matrix organic light-emitting diode
(AMOLED), Plasma, projection panel, cathode ray tube
(CRT), and/or any other display technology.
[0015] In some examples, information presented in the
information panels 104 may include gauge information
related to the transportation apparatus 100, such as cur-
rent speed/altitude/direction/wind, current longitude/lati-
tude, distance traveled, RPM, fuel level, battery level,
and/or any other gauge information related to the trans-
portation apparatus 100. In some examples, information
presented in the information panels 104 may include in-
dication information, such as seat belt, airbag, door,
trunk, maintenance, safety, window lock, door lock indi-
cation information or any other indication information. In
some examples, information presented in the information
panels 104 may include navigational or GPS information
related to navigation of the driving apparatus 100, such
as current street traveled on, map of an area the trans-
portation apparatus 100 is traveling in, the destination
information, direction instructions, traffic condition, esti-
mated arrival time, estimated delay due to traffic, and/or
any other navigation information. In some examples, in-
formation presented in the information panels 104 may
include cabin information, such as current temperature,
humidity, wind speed, number of passengers in one or
more zones in the cabin 101 and/or any other cabin in-
formation. In some examples, information presented in
the information panels 104 may include configuration in-
formation regarding the transportation apparatus 100,
such as seat configuration, mirror configuration, battery
configuration, driving mode configuration, and/or any
other configuration. In some examples, information pre-
sented in the information panels 104 may include enter-
tainment information. For example, such an information
panel may include a video screen capable of presenting
a video or still images, a browser screen capable of pre-
senting web information, a game screen capable of pre-
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senting one or more games for user interaction, a music
information screen capable of enabling a user to con-
sume music pieces, e-commerce information screen ca-
pable of enabling a user to engage remote transaction
via the Internet, radio information screen capable of pre-
senting a list of radio stations available for user consump-
tion, and/or any other type of infotainment screen. In
some examples, information presented in the information
panels 104 may include notification information such as
incoming call, incoming text message, incoming video
chat request, and/or any other notification information.
Other examples of information panels 104 are contem-
plated.
[0016] As still shown in FIG. 1, the driving apparatus
100 may comprise one or more steering wheels 106 in
the cabin 101. Although only one steering wheel 106 is
shown in FIG. 1, this is not intended to be limiting. In
some examples, the driving apparatus 100 may include
more than one steering wheel 106. For example, it is
contemplated that the driving apparatus 100 may be an
aircraft that comprises at least a main steering wheel 106
for the main pilot and at least a secondary steering wheel
106 for a co-polit.
[0017] As also shown in FIG. 1, one or more users 108
may be arranged to occupy their corresponding positions
in the cabin 101. The users 108 may include one or more
drivers that control the movement or navigation of the
driving apparatus 100, one or more passengers, and/or
any other type of users 108. In this example, the user
108a is a driver that controls the driving of the driving
apparatus 100, while other users 108, e.g., users 108b-
d, are passengers. As still shown, there may be multiple
rows of users 108 within the cabin 101 of the transpor-
tation apparatus 100.
[0018] As still shown in FIG. 1, driving apparatus 100
may include one or more processors 110 configured to
control one or more electrical system or subsystems in
driving apparatus 100. Types of processor 110 may in-
clude generic processor configured to execute machine-
readable instructions, and/or specialized processors
such as Electronic/engine Control Module (ECM), Pow-
ertrain Control Module (PCM), Transmission Control
Module (TCM), Brake Control Module (BCM or EBCM),
Central Control Module (CCM), Central Timing Module
(CTM), General Electronic Module (GEM), speech rec-
ognition IC, and/or any other specialized processors.
[0019] With an example of driving apparatus 100 in
accordance with the disclosure having been generally
described, attention is now directed to FIG. 2. FIG. 2 il-
lustrates an exemplary implementation 200 for facilitating
a user of driving apparatus 100 to provide a voice input
with dialect. It will be described with reference to FIG. 1.
In some embodiments, implementation 200 may be re-
alized through one or more processors 110 shown in FIG.
3. In some embodiments, implementation may be real-
ized through a client/server architecture shown in FIG.
4. For facilitating a user of a driving apparatus 100 to
provide a voice input with dialect, implementation 200

can include a voice input/output layer 202. As shown, the
voice input/output layer 202 can be configured to receive
user voice input provided through a microphone. The mi-
crophone can be positioned, for example, on the dash-
board 102, on an overhead console or in a rear view
mirror in the driving apparatus 100. In one embodiment,
the microphone employs dynamic and electronic adap-
tive beam forming technology. The microphone can re-
ceive an audio signal command from any one or ones of
users 108.
[0020] The voice input/output layer 202 can be config-
ured to convert the analog signal representing the user
voice input from the microphone to an digital signal. The
conversion can involve quantization of the user voice in-
put to correct error. The result of the conversion can be
a sequence of digital values that have been converted
from a continuous-time and continuous-amplitude ana-
log signal to a discrete-time and discrete-amplitude dig-
ital signal. In some embodiments, the voice input/output
layer 202 can be configured to perform noise cancellation
and echo cancellation.
[0021] The voice input/output layer 202 can be config-
ured to convert the digital signal to voice pattern repre-
sents characteristics of the user voice input. In one em-
bodiment, the voice pattern is in the form of N number
vector fi (i=1,2, - - - , N), each component, for example,
being a frequency spectrum component of the input
voice. Key to this disclosure is that the voice input/output
layer 202 can selectively load a dialect translation unit
204. The dialect translation unit can be configured to
process the voice pattern converted from the digital sig-
nal, also referred to as input pattern herein, and convert
the input pattern (with dialect) to a standard voice pattern
(without dialect). A dialect translation unit 204, such as
204a, 204b or 204n, can include reference patterns, rep-
resented corresponding vectors. The reference patterns
can be stored in a dictionary memory and can be pre-
configured from voice inputs provided at a configuration
stage of implementation 200. For example, dialect trans-
lation unit 204a can include reference patterns represent-
ing Shanghainese (a dialect spoken in Shanghai region
of China). Each of the reference patterns may be gener-
ated from a user voice input provided through Shanghai
dialect. The reference pattern may indicate a control in-
struction from the user, such as turn on A/C, pick up a
call, turn off entertainment system, just to name few.
[0022] In implementations, the reference patterns in-
cluded in a single dialect translation unit 204 (e.g., Shang-
hainese) can be arranged into different categories. A sin-
gle reference pattern corresponding to each designated
category represents, for example, a certain character or
voice pattern to be identified. That is, one category can
consist of a word (typically a verb) in that dialect, another
category can consist of another word (e.g., another verb)
in that dialect. The separate categories of reference pat-
terns can consist of the respective sounds and syntax
for pronouncing a corresponding instruction. During runt-
ime, these reference patterns can be compared with the
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vector representations of the patterns to be processed
(i.e., input patterns with dialect) to determine a numerical
value of similarity. A high value of similarity can indicate
that the input pattern is identical or nearly identical to the
reference pattern.
[0023] In one embodiment, the individual dialect trans-
lation unit 204 can be configured to perform the following:
first, signals representing the input pattern are sampled
and these discrete sampled values are stored as vector
components of the input signal. This input vector is then
compared with the reference pattern vectors represent-
ing each category. A numerical value of similarity is then
calculated for each category which indicates the degree
of similarity between the input pattern and the reference
pattern for each category. Second, the maximum value
of similarity is determined from all the calculated values;
this value thus identifies the category to which the input
patterns belong. Based on the maximum value of simi-
larity, a reference pattern can then be identified to be the
best match to the input pattern with dialect. Each refer-
ence pattern included in the dialect translation unit 204
can be associated with a corresponding standard voice
pattern (without dialect). In this way, the voice input with
dialect can be processed and converted to a correspond-
ing standard voice input.
[0024] The voice pattern and control command layer
206 can be configured to generate control command
based on the standard voice pattern (without dialect) gen-
erated by the voice input/output layer 202. In implemen-
tations, the voice pattern and control command layer 206
can be configured to determine a control command
based on the standard voice pattern (without dialect) us-
ing a similarity method described above. That is, the input
vector of the standard voice pattern can be compared
with reference pattern vectors representing control com-
mands. A numerical value of similarity can be calculated
for each reference pattern representing a control com-
mand; and the maximum value of similarity is determined
from all the calculated values; this value can be used to
identify a control command the stand voice pattern
matches.
[0025] FIG. 3 illustrates an example of a voice control
system with dialect processing capability in accordance
with the disclosure. As shown, the voice control system
can be implemented using a processor 110 shown in
FIG. 1. As also shown, the voice control system can in-
clude a voice receiving component 302, a dialect trans-
lation loader 304, a dialect translation component 306, a
control command generation component 308, and/or any
other components. The voice receiving component 302
can be configured to receive user voice inputs provided
through a microphone. After receiving the user voice in-
puts, the voice receiving component 302 can be config-
ured to convert the analog signal representing the user
voice input from the microphone to an digital signal. The
analog to digital conversion by the voice receiving com-
ponent 302 can involve quantization of the user voice
input to correct error. The result of the analog to digital

conversion can be a sequence of digital values that have
been converted from a continuous-time and continuous-
amplitude analog signal to a discrete-time and discrete-
amplitude digital signal. The voice receiving component
302 can be configured to convert the digital signal to input
pattern represents characteristics of the received user
voice input. In one embodiment, the voice pattern is in
the form of N number vector fi (i=1,2, - - - , N), each com-
ponent, for example, being a frequency spectrum com-
ponent of the input voice.
[0026] In some examples, the voice receiving compo-
nent 302 can be configured to identify a particular user
based on the voice input received by the voice receiving
component 302. For example, the voice receiving com-
ponent 302 may be configured to challenge a user to
provide a user name and password. Based on the user
provided credentials, the voice receiving component 302
may identify the user. As another example, the voice re-
ceiving component 302 may be configured to recognize
a characteristic of characteristics in the user voice inputs
received and to match the recognized characteristic(s)
to a user ID known to have the recognized characteris-
tic(s) in his/her voice.
[0027] In some embodiments, an association between
a particular user and a dialect of the user can be auto-
matically determined by the voice receiving component
302 based on a locale of the user. For example, the locale
of the user may be determined based on the location of
the driving apparatus 100. As illustration, when the user
is providing voice input at a location (e.g., Shanghai), the
user may be associated with a dialect used at that loca-
tion. In some embodiments, the voice receiving compo-
nent 302 can be configured to analyze voice input from
the user and automatically determine a dialect in the
voice input. However, these are necessarily the only cas-
es, as will be illustrated in FIGS 5A-B, the user can be
enabled to select a dialect to be associated with him or
her.
[0028] The dialect translation loader 304 may be con-
figured to determine an appropriate dialect translation
unit to be loaded based on the user ID provided by the
voice receiving component 302. In implementations, an
individual user can be associated with a corresponding
dialect. Exemplary mechanism for achieving this associ-
ation is illustrated in FIGS 5A-5B. For example, based
on the user ID provided by the voice receiving component
302, mappings of user dialect associations can be con-
sulted and appropriate dialect translation unit can be
loaded into memory by the dialect translation loader 304.
It should be appreciated that the loading of the dialect
translation unit can be dynamically done by the dialect
translation loader 304 at a runtime. That is, the dialect
translation loader 304 can be configured to load appro-
priate dialect translation unit after the user ID is provided
by the voice receiving component 302.
[0029] The dialect translation component 306 can be
configured to process the input voice pattern (with dia-
lect) provided by the voice receiving component 302 by
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executing the dialect translation unit loaded by the dialect
translation loader 304. In implementations, the dialect
translation component 306 can be configured to receive
memory location information where the dialect transla-
tion loader 304 the dialect translation unit into. However,
this is not necessarily the only case. In some other im-
plementations, the dialect translation loader 304 may be
configured to always load a dialect translation unit into a
predetermined range of memory locations and the dialect
translation component 306 can be configured to invoke
the dialect translation unit loaded into the predetermined
range of memory locations.
[0030] Executing the dialect translation unit by the di-
alect translation component 306 can involve comparing
vectors representing the input voice pattern provided by
the voice receiving component 302 with reference pattern
vectors included in the dialect translation unit loaded by
the dialect translation loader 304. A numerical value of
similarity can be calculated by the dialect translation com-
ponent 306 for each reference pattern which indicates
the degree of similarity between the input pattern and the
reference pattern. Dialect translation component 306 can
be configured to determine the maximum value of simi-
larity from all the calculated values. Based on the maxi-
mum value of similarity, a reference pattern can then be
identified by the dialect translation component 306 to be
the best match to the input pattern. Based on the refer-
ence pattern identified as the best match to the input
pattern, a standard voice pattern corresponding to the
identified reference pattern can be determined by the di-
alect translation component 306.
[0031] The control command generation component
308 can be configured to generate control commands
based on the standard voice pattern provided by the di-
alect translation component 306. In implementations, the
control command generation component 308 can be con-
figured to determine a control command based on the
standard voice pattern (without dialect) similar to the de-
termination of matching reference pattern to input pattern
by the dialect translation component 306. That is, the
control command generation component 308 can be con-
figured to compare the input vector of the standard voice
pattern with reference pattern vectors representing con-
trol commands. A numerical value of similarity can be
calculated for each reference pattern representing a con-
trol command; and the maximum value of similarity is
determined from all the calculated values; this value can
be used to identify a control command the stand voice
pattern matches. The control commands generated by
the control command generation component 308 may
include commands to control various functions of the driv-
ing apparatus such as, but not limited to, starting the car,
turning on/off A/C unit, controlling the A/C unit (e.g., ad-
just temperature and/or wind quality), turning on/off en-
tertainment system, controlling the entertainment sys-
tem, turning on/off certain safety features, turning on/off
certain driving features, adjusting seat, adjusting steering
wheel, taking a picture of surroundings and/or any other

control commands that can control various functions of
the driving apparatus 100. In some examples, the control
commands generated by the control command genera-
tion component 308 may include commands to maneuver
the driving apparatus 100. For example, the control com-
mands generated by control command generation com-
ponent 308 may be executed by processor 110 to instruct
the driving apparatus 100 to make a turn, to accelerate,
to slow down, to stop, to go forward, to park itself and/or
to maneuver any other ways.
[0032] FIG. 4 illustrates a general client/server archi-
tecture for facilitating a user of a driving apparatus to
provide a voice input with dialect in accordance with the
disclosure. In some embodiments, as the case shown in
FIG. 4, facilitating a user to provide a voice input with
dialect in accordance with the disclosure may involve a
server 402. As shown, driving apparatus 100, such as
100a and 100n, can transmit user voice inputs (with di-
alect) via a network 404. The network 404 can be a wire-
less, a wired network, or a combination of both (i.e., a
portion of the network 404 is wireless and a portion of
the network 404 is wired). The server 402 can be config-
ured to process the user voice inputs received from driv-
ing apparatus 100. In implementations, the server 402
can be configured to perform functions attributed to com-
ponent dialect translation loader 304 and dialect trans-
lation component 306 described herein. As shown, serv-
er 402 may provide standard voice pattern (without dia-
lect) back to driving apparatus 100. The standard voice
pattern provided by server 402 can then be used by driv-
ing apparatus 100 to generate control commands. The
advantage of the example shown in FIG. 4 is that it does
not require significant change to existing speech control
systems already installed in driving apparatus 100. The
dialect translation of user voice input in this example is
processed by server 402, which is flexible extension to
the speech control system already installed in driving ap-
paratus 100.
[0033] FIGS. 5A-B illustrate exemplary user interfaces
facilitating a user to select a dialect to be associated with
the user. It will be described with reference to FIG. 1. As
shown, in the information panel 104 shown in FIG. 1, a
voice command control panel for a particular user may
be displayed. For example, the voice command control
panel may be called up by a user manually by providing
a user ID associated with the user, or may be presented
upon the user activates a user voice control system within
the driving apparatus 100. As shown, the voice command
control panel may present information 502 indicating that
the user is using (associated with) a particular dialect.
As shown, the control button 504 may be presented in
the voice command control panel to enable the user to
change the dialect that is currently associated with the
user as indicated by information 502. As also shown, a
control button 506 can be presented in the voice com-
mand control panel to enable the user to instruct the sys-
tem not to use any dialect to process his/her voice input
- i.e., to override the dialect processing function de-
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scribed herein. As still shown, after the user click on or
tap button 504, a dialect selection panel may be present-
ed in the information panel 104. The dialect selection
panel may present the user a number of dialects available
in the system for processing, such as 508a, 508b, 508n
shown in FIG. 5. As shown, the user can select a desired
dialect to be associated with the user for processing
his/her voice input. In this example, the user selects di-
alect 508b. As also shown, the user can be enabled to
save the dialect selection through button 510.
[0034] FIG. 6 illustrates an example of a process 600
for facilitating a user of a driving apparatus to provide a
voice input with dialect. Process 600 is illustrated as a
logical flow diagram, the operation of which represents
a sequence of operations that can be implemented in
hardware, computer instructions, or a combination there-
of. In the context of computer instructions, the operations
represent computer-executable instructions stored on
one or more computer-readable storage media that,
when executed by one or more processors, perform the
recited operations. Generally, computer-executable in-
structions include routines, programs, objects, compo-
nents, data structures, and the like that perform particular
functions or implement particular data types. The order
in which the operations are described is not intended to
be construed as a limitation, and any number of the de-
scribed operations can be combined in any order and/or
in parallel to implement the processes.
[0035] Additionally, the process 600 can be performed
under the control of one or more computer systems con-
figured with executable instructions and can be imple-
mented as code (e.g., executable instructions, one or
more computer programs, or one or more applications)
executing collectively on one or more processors, by
hardware, or combinations thereof. The code can be
stored on a computer-readable storage medium, for ex-
ample, in the form of a computer program comprising a
plurality of instructions executable by one or more proc-
essors. The computer-readable storage medium can be
non-transitory.
[0036] In some aspects, the process 600 can be per-
formed by one or more of a server, such as server 402
described and illustrated herein.
[0037] At 602, a user voice input can be received. In
some examples, 602 can be performed by voice receiv-
ing component the same as or substantially similar to the
voice receiving component 302 described and illustrated
herein.
[0038] At 604, a voice input pattern can be determined
based on the voice input received at 602. In some exam-
ples, 604 can be performed by a voice receiving compo-
nent the same as or substantially similar to voice receiv-
ing component 302 described and illustrated herein.
[0039] At 606, a language dialect can be determined
for the voice input received at 602. In some examples,
606 can be performed by dialect translation loader the
same as or substantially similar to the dialect translation
loader 304 described and illustrated herein.

[0040] At 608, the input voice pattern determined at
604 can be converted to a standard voice pattern using
the language dialect determined at 606. In some exam-
ples, 608 can be performed by dialect translation com-
ponent the same as or substantially similar to dialect
translation component 306 described and illustrated
herein.
[0041] At 610, a control command can be determined
based on the standard voice pattern obtained at 608. In
some examples, 610 can be performed by performed by
control command generation component the same as or
substantially similar to the control command generation
component 308 described and illustrated herein. The fea-
tures described can be implemented in digital electronic
circuitry, or in computer hardware, firmware, software, or
in combinations of them. The apparatus can be imple-
mented in a computer program product tangibly embod-
ied in an information carrier, e.g., in a machine-readable
storage device, for execution by a programmable proc-
essor; and method steps can be performed by a program-
mable processor executing a program of instructions to
perform functions of the described implementations by
operating on input data and generating output. The de-
scribed features can be implemented advantageously in
one or more computer programs that are executable on
a programmable system including at least one program-
mable processor coupled to receive data and instructions
from, and to transmit data and instructions to, a data stor-
age system, at least one input device, and at least one
output device. A computer program is a set of instructions
that can be used, directly or indirectly, in a computer to
perform a certain activity or bring about a certain result.
A computer program can be written in any form of pro-
gramming language, including compiled or interpreted
languages, and it can be deployed in any form, including
as a stand-alone program or as a module, component,
subroutine, or other unit suitable for use in a computing
environment.
[0042] Suitable processors for the execution of a pro-
gram of instructions include, by way of example, both
general and special purpose microprocessors, and the
sole processor or one of multiple processors of any kind
of computer. Generally, a processor will receive instruc-
tions and data from a read-only memory or a random
access memory or both. The essential elements of a com-
puter are a processor for executing instructions and one
or more memories for storing instructions and data. Gen-
erally, a computer will also include, or be operatively cou-
pled to communicate with, one or more mass storage
devices for storing data files; such devices include mag-
netic disks, such as internal hard disks and removable
disks; magneto-optical disks; and optical disks. Storage
devices suitable for tangibly embodying computer pro-
gram instructions and data include all forms of non-vol-
atile memory, including by way of example semiconduc-
tor memory devices, such as EPROM, EEPROM, and
flash memory devices; magnetic disks such as internal
hard disks and removable disks; magneto-optical disks;
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and CD-ROM and DVD-ROM disks. The processor and
the memory can be supplemented by, or incorporated in,
ASICs (application-specific integrated circuits).
[0043] To provide for interaction with a user, the fea-
tures can be implemented on a computer having a display
device such as a CRT (cathode ray tube), LCD (liquid
crystal display), LED (light emitting diode) monitor for dis-
playing information to the user and a keyboard and a
pointing device such as a mouse or a trackball by which
the user can provide input to the computer.
[0044] The features can be implemented in a computer
system that includes a back-end component, such as a
data server, or that includes a middleware component,
such as an application server or an Internet server, or
that includes a front-end component, such as a client
computer having a graphical user interface or an Internet
browser, or any combination of them. The components
of the system can be connected by any form or medium
of digital data communication such as a communication
network. Examples of communication networks include,
e.g., a LAN, a WAN, and the computers and networks
forming the Internet.
[0045] The computer system can include clients and
servers. A client and server are generally remote from
each other and typically interact through a network, such
as the described one. The relationship of client and server
arises by virtue of computer programs running on the
respective computers and having a client-server relation-
ship to each other. Although a few implementations have
been described in detail above, other modifications are
possible.
[0046] In addition, the logic flows depicted in the figures
do not require the particular order shown, or sequential
order, to achieve desirable results. In addition, other
steps may be provided, or steps may be eliminated, from
the described flows, and other components may be add-
ed to, or removed from, the described systems. Accord-
ingly, other implementations are within the scope of the
following claims.
[0047] Where components are described as being
configured to perform certain operations, such configu-
ration can be accomplished, for example, by designing
electronic circuits or other hardware to perform the op-
eration, by programming programmable electronic cir-
cuits (e.g., microprocessors, or other suitable electronic
circuits) to perform the operation, or any combination
thereof.
[0048] A number of embodiments of the invention have
been described. Nevertheless, it will be understood that
various modification may be made without departing from
the scope of the invention.
[0049] The specification and drawings are, according-
ly, to be regarded in an illustrative rather than a restrictive
sense. It will, however, be evident that additions, sub-
tractions, deletions, and other modifications and changes
may be made thereunto without departing from the
broader spirit and scope. Illustrative methods and sys-
tems for providing features of the present disclosure are

described above. Some or all of these systems and meth-
ods may, but need not, be implemented at least partially
by architectures such as those shown in FIGS. 1-7 above.
[0050] Although embodiments have been described in
language specific to structural features and/or method-
ological acts, it is to be understood that the disclosure is
not necessarily limited to the specific features or acts
described. Rather, the specific features and acts are dis-
closed as illustrative forms of implementing the embod-
iments. Conditional language, such as, among others,
"can," "could," "might," or "may," unless specifically stat-
ed otherwise, or otherwise understood within the context
as used, is generally intended to convey that certain em-
bodiments could include, while other embodiments do
not include, certain features, elements, and/or steps.
Thus, such conditional language is not generally intend-
ed to imply that features, elements, and/or steps are in
any way required for one or more embodiments or that
one or more embodiments necessarily include logic for
deciding, with or without user input or prompting, whether
these features, elements, and/or steps are included or
are to be performed in any particular embodiment.

Claims

1. A computer-implemented method for facilitating a
user to control a driving apparatus through a voice
command, the method comprising:

- receiving, by a processor, a user voice input;
- determining, by the processor, an input voice
pattern based on the user voice input;
- based on the input voice pattern, determining,
by the processor, a language dialect the user
voice input is associated with;
- converting, by the processor, the input voice
pattern to a standard voice pattern using the lan-
guage dialect;
- based on standard voice pattern, determining,
by the processor, a control command corre-
sponding to the user voice input for maneuvering
the driving apparatus; and
- effectuating, by the processor, execution of the
control command to control the driving appara-
tus.

2. The computer-implemented method of claim 1,
wherein the user voice input includes information in-
dicating a translational and/or a rotational maneuver
of the driving apparatus; and/or
wherein the user voice input includes information in-
dicating a control of a component within the driving
apparatus.

3. The computer-implemented method of claim 1 or 2,
further comprising storing preset characteristics of
the language dialect, and wherein determining the
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language dialect the user voice input is associated
with comprises extracting dialect characteristics
from the voice pattern and comparing the extracted
dialect characteristics with the preset characteristics
of the language dialect.

4. The computer-implemented method of one of claims
1 to 3,
wherein determining the input voice pattern includes:

- retrieving one or more reference patterns rep-
resenting predetermined voice inputs provided
through the dialect;
- obtaining characteristic vectors for the refer-
ence patterns;
- obtaining a characteristic vector for the input
voice pattern;
- for each characteristic vector for the reference
patterns, determining a similarity between the
characteristic vector for the reference pattern
and the characteristic vector for the input voice
pattern; and
- determining the reference pattern having the
highest similarity to the input voice pattern as
the matching reference pattern.

5. The computer-implemented method of one of claims
1 to 4,
further comprising automatically determining a user
identification based on the user voice input received.

6. The computer-implemented method of one of claims
1 to 5,
wherein determining the input voice pattern based
on the user voice input includes converting the user
voice input to a sequence of digital values represent-
ing a vector indicating characteristics of the input
voice pattern.

7. The computer-implemented method of one of claims
1 to 6,
further comprising presenting a user interface ena-
bling the user select the language to be associated
with the user.

8. The computer-implemented method of one of claims
1 to 7,
further comprising automatically loading a dialect
translation unit into memory for processing the user
voice input based on the determined language dia-
lect.

9. A system for facilitating a user to control a driving
apparatus through a voice command, the system
comprising one or more processors configured by
machine-readable instructions to perform:

- receiving a user voice input;

- determining an input voice pattern based on
the user voice input;
- based on the input voice pattern, determining,
a language dialect the user voice input is asso-
ciated with;
- converting, by the processor, the input voice
pattern to a standard voice pattern using the lan-
guage dialect;
- based on standard voice pattern, determining,
by the processor, a control command corre-
sponding to the user voice input for maneuvering
the driving apparatus; and
- effectuating, by the processor, execution of the
control command to control the driving appara-
tus.

10. The system of claim 9,
wherein the user voice input includes information in-
dicating a translational and/or a rotational maneuver
of the driving apparatus; and/or wherein the user
voice input includes information indicating a control
of a component within the driving apparatus.

11. The system of claim 9 or 10,
wherein the processors are further configured to per-
form storing preset characteristics of the language
dialect, and wherein determining the language dia-
lect the user voice input is associated with comprises
extracting dialect characteristics from the voice pat-
tern and comparing the extracted dialect character-
istics with the preset characteristics of the language
dialect.

12. The system of one of claims 9 to 11,
wherein determining the input voice pattern includes:

- retrieving one or more reference patterns rep-
resenting predetermined voice inputs provided
through the dialect;
- obtaining characteristic vectors for the refer-
ence patterns;
- obtaining a characteristic vector for the input
voice pattern;
- for each characteristic vector for the reference
patterns, determining a similarity between the
characteristic vector for the reference pattern
and the characteristic vector for the input voice
pattern; and
- determining the reference pattern having the
highest similarity to the input voice pattern as
the matching reference pattern.

13. The system of one of claims 9 to 12,
wherein the processors are further configured to per-
form automatically determining a user identification
based on the user voice input received.

14. The system of one of claims 9 to 13,
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wherein determining the input voice pattern based
on the user voice input includes converting the user
voice input to a sequence of digital values represent-
ing a vector indicating characteristics of the input
voice pattern.

15. The system of one of claims 9 to 14,
wherein the processors are further configured to per-
form presenting a user interface enabling the user
select the language to be associated with the user;
and/or
wherein the processors are further configured to per-
form automatically loading a dialect translation unit
into memory for processing the user voice input
based on the determined language dialect.
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