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DETAILED ACTION

Notice of Pre-AlIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AIA.

Claim Rejections - 35 USC § 103
2. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that
the claimed invention is not identically disclosed as set forth in section
102, if the differences between the claimed invention and the prior art are
such that the claimed invention as a whole would have been obvious
before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains.
Patentability shall not be negated by the manner in which the invention
was made.

3. Claims 1-17 are rejected under 35 U.S.C. 103 as being unpatentable over
Furman et al. (US Pub: 2017/0202518 A1) in view of Oweiss et al. (US Pub:
2011/0307079 Al).

As to claim 1, Furman teaches a method of interpreting signals from a brain-

machine interface (BMI) (i.e. Furman discloses figure 1 and 2 embodiment which shows
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a brain machine interface (BMIl) system which interprets user neural signal to actionable
control in the user interface 109) (see Fig. 1, [0046-0049]), the method comprising:

receiving neural signals from a brain of a subject into a BMI signal processor (i.e.
as seen in figure 1 the processor is the Pre-processing element 105) (see Fig. 1,
[0049]);

determining an activity change of the subject based on a sensor (i.e. the
Processor 106 is able to detect changes in the reference range for the textual activity for
the set model fitment in the Classification element 108) (see Fig. 1, [0052-0054]);

routing the neural signals from a first model to a second model in the BMI
decoder based on the determined activity change (i.e. the modeling system of Furman
is adapted by the requirement of the threshold signaling as taught figure 5A, 5B, 6A and
6B to correct for error and to change to a second recalibration algorithms in order to
avoid further errors in similar contexts, as well as in the presence of similar inputs) (see
[0067-0068]);

translating, using the second model in the BMI decoder, the neural signals into a
command (i.e. as seen in figure 5-6 the system of Furman is able to go from into
different algorithm to correct for error detected in the output from the classification
systems) (see Fig. 5-6, [0067-00668], [0085-0102]);

sending the command to a controller (i.e. as seen in figure 1, the command is
sent to the control of the user interface to input into a computer system in application
such as gaming and transportation) (see Fig. 1, [0108-0111]).

However, Furman do not explicitly teach a decoder in the BMI processing system

(i.e. though Furman does not mention the functionality of a decoder, one of ordinary skill
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in the art at the time of the invention’s filing would have appreciated that Furman’s
processing device must have a decoder hardware to enable the signal input and digital
processing method of figure 1 embodiment).

Oweiss teaches a BMI interface using a dedicated Decoder hardware (i.e. as
seen in figure 1 the Decoder hardware is shown to output the feedback loop of the
system of Oweiss to take place for the user to access the neurons in the interface
controls) (see Fig. 1-2, [0087-0095]).

Since both Furman and Oweiss teaches BMI and human computer interface,
they are analogous in have the same field of endeavor. Therefore, it would have been
obvious to have further enhanced the BMI system of Furman with the specified Decoder
based interface design of Oweiss, in order to create an advanced decoding system
having superior performance without noise (see Oweiss [0161-0162]).

As to claim 8, Furman and Oweiss teaches a method of interpreting signals from
a brain-machine interface (BMI) (i.e. Furman discloses figure 1 and 2 embodiment
which shows a brain machine interface (BMI) system which interprets user neural signal
to actionable control in the user interface 109) (see Fig. 1, [0046-0049]), the method
comprising:

Oweiss teaches receiving a first set of neural signals from a brain of a subject
into a BMI decoder(i.e. as seen in figure 1 the Decoder hardware is shown to output the
feedback loop of the system of Oweiss to take place for the user to access the neurons
in the interface controls) (see Fig. 1-2, [0087-0095));

translating, using a first model in the BMI decoder, the first set of neural signals

into a first command (i.e. the system of Furman is able to use the decoder design of
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Oweiss and implement the Processor 106 is able to detect changes in the reference
range for the textual activity for the set model fitment in the Classification element 108)
(see Fig. 1, [0052-0054]);

detecting, from further neural signals from the subject, a frustration from the
subject (i.e. Furman teaches the real-time detection of error of output this means that
the user is getting inaccurate output which the system is said to be able to detect and
initiate self-correction and recalibration algorithm) (see Fig. 1-2. [0067-0068]);

inhibiting the first command based on the detecting (i.e. the error rejection and
recalibration by definition is design to block the error from occurring in the future) (see
Furman [0067-0068]);

routing a second set of neural signals from the brain of the subject to a second
model in the BMI decoder based on the detecting (i.e. the system of Furman is able to
create a second set of neural signal that is corrected based on the recalibration
algorithm) (see Fig. 1-2, [0067-0068));

interpreting, using the second model, the second set of neural signals into a
second command (i.e. the modeling system of Furman is adapted by the requirement of
the threshold signaling as taught figure 5A, 5B, 6A and 6B to correct for error and to
change to a second recalibration algorithms in order to avoid further errors in similar
contexts, as well as in the presence of similar inputs) (see [0067-0068]); and

sending the second command (i.e. the corrected command) (see Fig. 5-6, [0067-
0068]).

Since both Furman and Oweiss teaches BMI and human computer interface,

they are analogous in have the same field of endeavor. Therefore, it would have been
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obvious to have further enhanced the BMI system of Furman with the specified Decoder
based interface design of Oweiss, in order to create an advanced decoding system
having superior performance without noise (see Oweiss [0161-0162]).

As to claim 14, Furman and Oweiss teaches a method of adjusting an implanted
or wearable brain-machine interface (BMI) device (i.e. Furman discloses figure 1 and 2
embodiment which shows a brain machine interface (BMI) system which interprets user
neural signal to actionable control in the user interface 109) (see Fig. 1, [0046-0049]),
the method comprising:

receiving neural signals from a brain of a subject into an implanted or wearable
BMI device (i.e. as seenin figures 1-2 of Furman and figure 1 of Oweiss teaches both
wearable and implanted BMI system) (see Furman, Fig. 1-2, [0046-0049], Oweiss, Fig.
1-2, [0087-0095];

determining an activity change of the subject based on a sensor (i.e. the
processor of the BMI system of Furman senses an error which is detected ) (see
Furman, [0067-0068]);

switching from a first compression algorithm to a second compression algorithm
based on the determined activity change (i.e. since the system of Oweiss using
compressing algorithm as seen in figure 27 the compression algorithm of the decoder
system of Oweiss would be adopted into the system of Furman whereby different
algorithm can be instituted to prevent error in the future operation) (see Oweiss Fig. 27,
[0246-0251]);

compressing, using the second compression algorithm in the BMI device, the

neural signals into a data stream (i.e. the modeling system of Furman is adapted by the
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requirement of the threshold signaling as taught figure 5A, 5B, 6A and 6B to correct for
error and to change to a second recalibration algorithms in order to avoid further errors
in similar contexts, as well as in the presence of similar inputs which when view together
with Oweiss require a change in the overall algorithm for correction recalibration
purpose) (see Furman [0067-0068], Oweiss, Fig. 27, [0246-0252]);

sending the data stream to a BMI controller off-board the subject (i.e. Oweiss
implementation of figure 29 clearly offload the data stream to network asset which is off-
board the subject) (see Fig. 29, [0261-0262]).

Since both Furman and Oweiss teaches BMI and human computer interface,
they are analogous in have the same field of endeavor. Therefore, it would have been
obvious to have further enhanced the BMI system of Furman with the specified Decoder
compression method-based interface design of Oweiss, in order to create an advanced
decoding system having superior performance without noise and with better
performance by reducing data size (see Oweiss [0161-0162]).

As to claim 2, Furman and Oweiss further teaches the method of claim 1 wherein
the activity change is a change between the subject interfacing with a graphical user
interface (GUI) to the subject manipulating a physical device (i.e. Furman teaches a
gaming application which used direct cursor and motor control of directional movement
which is also taught in Oweiss Fig. 29 embodiment which shows a GUI interface
displaying for the user as movement takes place) (see Furman, [0108-0110], Oweiss,
Fig. 29).

As to claim 3, Furman and Oweiss teaches the method of claim 2 wherein the

activity change is from the subject interfacing with a graphical user interface (GUI) to the
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subject manipulating a physical device (i.e. Furman teaches a gaming application which
used direct cursor and motor control of directional movement which is also taught in
Oweiss Fig. 29 embodiment which shows a GUI interface displaying for the user as
movement takes place) (see Furman, [0108-0110], Oweiss, Fig. 29).

As to claim 4, Furman and Oweiss teaches the method of claim 2 wherein the
interfacing with the GUI involves moving a cursor, entering text, or selecting words, and
the manipulating a physical device involves operating a robotic arm or steering a
wheelchair(i.e. Furman teaches a gaming application which used direct cursor and
motor control of directional movement which is also taught in Oweiss Fig. 29
embodiment which shows a GUI interface displaying for the user as movement takes
place) (see Furman, [0108-0110], Oweiss, Fig. 29).

As to claim 5, Furman teaches the method of claim 1 wherein the neural signals
pass through metal electrodes in a cerebral cortex of the brain (i.e. Furman teach the
deep stimulation of the user’s brain in Parkinson’s patient which is a metal electrode
direct connection type) (see [0057-0058]).

As to claim 6, Oweiss teaches the method of claim 5 further comprising:
converting, through an analog-to-digital converter (ADC), voltages or currents from the
electrodes; detecting spikes from the voltages or currents; and forwarding the spikes as
the neural signals (i.e. Oweiss teaches a detail conversion process of analog to digital
data and detecting spikes from the voltage or current and forward the spikes as the
neural signals in figure 27 embodiment) (see Fig. 27, [0244-0254]).

As to claim 7, Furman and Oweiss teaches the method of claim 1 wherein the

first or second model includes 2 binning neural spikes as a function of frequency (i.e.
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the modeling system of Furman is adapted by the requirement of the threshold signaling
as taught figure 5A, 5B, 6A and 6B to correct for error and to change to a second
recalibration algorithms in order to avoid further errors in similar contexts, this is further
seen in figure 10 and 15A embodiment of Oweiss which uses 2 binning neural spikes as
a function of frequency with the firing rate and the spike train being training in N1 and
N2 ) (see Furman [0067-0068], Oweiss, Fig. 10, 15A, [0157-0159]).

As to claim 9, Furman teaches the method of claim 8 wherein the inhibiting
includes sending a cancelation of the first command (i.e. the modeling system of
Furman is adapted by the requirement of the threshold signaling as taught figure 5A,
5B, 6A and 6B to correct for error and to change to a second recalibration algorithms in
order to avoid further errors in similar contexts, as well as in the presence of similar
inputs) (see [0067-0068]).

As to claim 10, Furman and Oweiss teaches the method of claim 8 wherein the
second command is sent to a cursor, a keyboard, a robotic arm, or a wheelchair (i.e.
Furman teaches a gaming application which used direct cursor and motor control of
directional movement which is also taught in Oweiss Fig. 29 embodiment which shows
a GUI interface displaying for the user as movement takes place) (see Furman, [0108-
0110], Oweiss, Fig. 29).

As to claim 11, Furman and Oweiss teaches the method of claim 8 wherein the
neural signals pass through metal electrodes in a cerebral cortex of the brain (i.e.
Furman teach the deep stimulation of the user’s brain in Parkinson’s patient which is a

metal electrode direct connection type) (see [0057-0058]).
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As to claim 12, Furman and Oweiss teaches the method of claim 11 further
comprising: converting, through an analog-to-digital converter (ADC), voltages or
currents from the electrodes; detecting spikes from the voltages or currents; and
forwarding the spikes as the neural signals (i.e. Oweiss teaches a detail conversion
process of analog to digital data and detecting spikes from the voltage or current and
forward the spikes as the neural signals in figure 27 embodiment) (see Fig. 27, [0244-
0254)).

As to claim 13, Furman and Oweiss teaches the method of claim 8 wherein the
first or second model includes binning neural spikes as a function of frequency (i.e. the
modeling system of Furman is adapted by the requirement of the threshold signaling as
taught figure 5A, 5B, 6A and 6B to correct for error and to change to a second
recalibration algorithms in order to avoid further errors in similar contexts, this is further
seen in figure 10 and 15A embodiment of Oweiss which uses 2 binning neural spikes as
a function of frequency with the firing rate and the spike train being training in N1 and
N2 ) (see Furman [0067-0068], Oweiss, Fig. 10, 15A, [0157-0159]).

As to claim 15, Furman and Oweiss teaches the method of claim 14 wherein the
neural signals pass through metal electrodes in a cerebral cortex of the brain (i.e.
Furman teach the deep stimulation of the user’s brain in Parkinson’s patient which is a
metal electrode direct connection type) (see [0057-0058]).

As to claim 16, Furman and Oweiss teaches the method of claim 15 further
comprising: converting, through an analog-to-digital converter (ADC), voltages or
currents from the electrodes; detecting spikes from the voltages or currents; and

forwarding the spikes as the neural signals (i.e. Oweiss teaches a detail conversion
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process of analog to digital data and detecting spikes from the voltage or current and
forward the spikes as the neural signals in figure 27 embodiment) (see Fig. 27, [0244-
0254)).

As to claim 17, Furman and Oweiss teaches the method of claim 14 wherein the
first or second model includes binning neural spikes as a function of frequency (i.e. the
modeling system of Furman is adapted by the requirement of the threshold signaling as
taught figure 5A, 5B, 6A and 6B to correct for error and to change to a second
recalibration algorithms in order to avoid further errors in similar contexts, this is further
seen in figure 10 and 15A embodiment of Oweiss which uses 2 binning neural spikes as
a function of frequency with the firing rate and the spike train being training in N1 and

N2 ) (see Furman [0067-0068], Oweiss, Fig. 10, 15A, [0157-0159)).

Conclusion

4. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. The prior art Shoaran et al. (US Pub: 2016/0278713 A1) is cited
to teach the figure 1 and 2 embodiment which shows another type of BMI device with
compressing sensing capacity.
5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CALVIN C. MA whose telephone number is (571)270-
1713. The examiner can normally be reached 8:00AM-5:00P M.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benjamin C. Lee can be reached on 571-272-2963. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https ://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/CALVIN C MA/
Primary Examiner, Art Unit 2693
July 16, 2022
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