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Detailed Action
1. The present application, filed on or after March 16, 2013, is being examined under

the first inventor to file provisions of the AlA.

Response to Amendment
2. The Amendment filed on 06/24/2026 has been entered. Clam 15 has been
amended. Claims 16-18 have been canceled. Claims 21-22 have been added. Claims 1-
15 and 19-22 remain pending in the application. Rejections of claims 7-14 under 35

U.S.C. 112(a) (pre-AlA 35 U.S.C. 112, first paragraph) are withdrawn.

Claim Rejections - 35 USC § 103
3. 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
of this title, 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.

4, Claims 1-2 and 5-6 are rejected under 35 U.S.C. 103 as unpatentable over
LERNER (US 20210174123 A1) in view of LEE (US 20180025478 A1).

Regarding claim 1, LERNER (Figs. 1-7) discloses a head-mounted device (Fig. 7
shows a head-mounted device 401, which comprises an image capture device 122

as shown in Figs. 3-4; [0056]) comprising:
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an image sensor configured to generate raw image data (Fig. 7 shows the head-
mounted device 401 comprising a camera 430, corresponding to the camera 126 of
the image capture device 122 as shown in Figs. 3-4, the camera capture images
and generate an initial image data corresponding to a raw image data; [0063] and
[0047]);

an image processing engine (Figs. 3-4; image signal processor 134 or 153)
configured to receive the raw image data and perform partial image signal processing on
the raw image data to generate processed image data (Figs. 1-5 and [0032], [0038]-
[0039], [0047]-[0048]; image signal processor 134 or 153 performs partial image
signal processing and generates the processed image data; Fig. 6 and [0053]-
[0054] show examples of images after partial image signal processing); and

a controller configured to: transmitting the processed image data generated by the
image processing engine to processing logic of a companion device (transmitting the
processed image data to external device 402A or 402B in Fig. 7, which comprises
the second device 123 in Figs. 3-4; [0056]) for further image processing (Figs. 1-5 and
[0032], [0038]-[0039], [0047]-[0048]; image signal processor 142 or 142A performs

further image signal processing).

LERNER discloses the head-mounted device (head-mounted 401) comprising a
battery (battery 427; [0062]). LERNER further discloses transmitting the processed
image data generated by the image processing engine to processing logic of a companion
device to reduce the battery usage ([0016]-[0017]). LERNER does not disclose

determining a power level of a battery of the head-mounted device and transmitting the
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processed image data to the companion device for further image processing in
responsive to the power level of the battery being below a battery threshold. However,
LEE (e.g., Figs. 2-6 and 12) discloses a distributed image signal processing system,
wherein an image processing engine of a first electronic device (Figs. 2 and 4; image
signal processor 170 of first electronic device 100) configured to receive the raw
image data (Figs. 2 and 4; image data captured with acamera 110) and perform partial
image signal processing on the raw image data to generate processed image data (Figs.
2-4 and 6; [0065] and [0111]-[0113]; partial image signal processing). LEE (e.g.,
Figs. 2-6 and 12) further discloses a controller configured to: determine a power level of
a battery of the first electronic device ([0063]; processor 170 determines battery level
of the first electronic device 100); and responsive to the power level of the battery being
below a battery threshold ([0065]; battery threshold), transmitting the processed image
data generated by the image processing engine to processing logic of a companion
device (Figs. 2-4 and 6; [0064]-[0065] and [0111]-[0113]; transmitting the processed
image data to the second electronic device 200, which performs further image
signal processing). Therefore, it would have been obvious to one skilled in the art at the
effective filing date of the claimed invention to incorporate the teaching from LEE to the
head-mounted device of LERNER, which would reduce image processing load and

increase battery usage.

Regarding claim 2, LERNER in view of LEE discloses the head-mounted device of
claim 1, the combination of LERNER with LEE discloses wherein the image processing

engine of the head-mounted device is configured to generate YUV image data from the
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processed image data (LERNER, [0025]; first device performs YUV image data
generation and noise reduction) when the power level is above the battery threshold
(LEE, [0065]; battery threshold). Therefore, it would have been obvious to one skilled
in the art at the effectivefiling date of the claimed invention to incorporate the teaching

from LEE to the head-mounted device of LERNER for the same reason above.

Regarding claim 5, LERNER in view of LEE discloses the head-mounted device of
claim 1, LERNER (Figs. 1-7) discloses wherein the processed image data is transmitted
to the companion device by a wireless communication channel (Fig. 7 an [0061];

wireless communication).

Regarding claim 6, LERNER in view of LEE discloses the head-mounted device of
claim 1, LERNER (Figs. 1-7) discloses wherein the processed image data is transmitted
to the companion device by a wired communication channel (Fig. 10 an [0088]; wired
communication). In addition, LEE (e.g., Figs. 2-6 and 12) also discloses wherein the
processed image data is transmitted to the companion device by a wired communication

channel ([0041] and [0158]; wired communication).

5. Claims 3-4 are rejected under 35 U.S.C. 103 as unpatentable over LERNER (US
20210174123 A1) in view of LEE (US 20180025478 A1) and further in view of NAMBIAR
(US 9305227 B1).

Regarding claim 3, LERNER in view of LEE discloses the head-mounted device of

claim 1, but does not disclose wherein the processed image data is transmitted to the
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companion device when the communication channel is established and the power level
of the battery is below the battery threshold. However, NAMBIAR (Figs. 1-5) discloses a
distributed image signal processing system, wherein image processing is performed
utilizing a local process on a first electronic device in conjunction with a remote process
on a remote second electronic device, wherein the controller is further configured to check
whether a communication channel is established with the companion device (e.g., Fig.
3A, step 304, and Fig. 3B, step 354), and wherein the processed image data is
transmitted to the companion device when the communication channel is established
(e.g., Fig. 3A, step 304, and Fig. 3B, step 354; col. 8, line 32-col. 9, line 14, col. 11,
lines 36-50) and the power level of the battery is below the battery threshold (e.g., Fig.
3A, step 306, and Fig. 3B, step 356; col. 8, line 32-col. 9, line 14, col. 11, lines 36-
50). Therefore, it would have been obvious to one skilled in the art at the effective filing
date of the claimed invention to incorporate the teaching from NAMBIAR to the head-
mounted device of LERNER in view of LEE, which would reduce image processing load

and increase battery usage.

Regarding claim 4, LERNER in view of LEE discloses the head-mounted device of
claim 3, NAMBIAR (Figs. 1-5) discloses wherein the image processing engine of the first
electronic device is configured to generate image data from the processed image data
when the communication channel with the companion device is not established (e.g., Fig.
3A, step 304, and Fig. 3B, step 354; col. 8, lines 41-48 and col. 11, lines 36-43).
Therefore, the combination of LERNER, LEE, and MAMBIAR discloses wherein the

image processing engine of the head-mounted device is configured to generate YUV
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image data from the processed image data when the communication channel with the
companion device is not established. It would have been obvious to one skilled in the art
at the effective filing date of the claimed invention to incorporate the teaching from
NAMBIAR to the head-mounted device of LERNER in view of LEE for the same reason

above.

Allowable Subject Matter
6. Claims 7-15, 19-20, and 22 are allowed. Claim 21 is objected to as being
dependent upon arejected base claim, but would be allowable if rewritten in independent
form including all of the limitations of the base claim and any intervening claims. The
following is an examiner’s statement of reasons for allowance: The present invention is
directed to a head-mounted display device including a distributed image signal processing
engine. The closet prior arts, LERNER (US 20210174123 A1), LEE (US 20180025478
A1), and WANG (US 20240171701 A1), individually or in combination, discloses a head-
mounted device comprising: an image sensor configured to generate raw image data; an
image processing engine configured to receive the raw image data and perform partial
image signal processing on the raw image data to generate processed image data; and
a controller configured to: determine a status of an operating application of the head-
mounted device; and responsive to the status of the operating application, transmitting
the processed image data generated by the image processing engine to processing logic
of a companion device for further image processing, but fails to teach wherein the
processed image data is transmitted to the companion device when the status of the

operating application includes capturing videos. In addition, the closet prior arts disclose
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a method of distributed image signal processing comprising: generating raw image data
with an image sensor of a head-mounted device; performing ultralight image signal
processing on the raw image data with an image processing engine of the head-mounted
device, wherein performing the ultralight image signal processing generates statistics of
the raw image data; determining a power level of a battery of the head-mounted device;
and responsive to the power level of the battery being below a battery threshold,
transmitting the processed image data of the raw image data generated by the image
processing engine to processing logic of a companion device for further image
processing, but fail to teach transmitting both the raw image data and the statistics of the
raw image data generated by the image processing engine to the companion device for

further image processing.

Response to Arguments
7. Regarding claim 1, applicant's arguments filed 06/24/2026 have been fully
considered but they are not persuasive. Applicant argues that the cited references do not
disclose the limitation “responsive to the power level of the battery being below a battery
threshold, transmitting the processed image data generated by the image processing
engine to processing logic of a companion device for further image processing” of the

claim 1.

The examiner respectfully disagrees with applicant’'s arguments. LERNER (Figs.
1-7) discloses a head-mounted device 401, a camera 430 captures images and generate
a raw image data ([0063] and [0047]), an image signal processor 134 or 153 performs

partial image signal processing and generates a processed image data (Figs. 1-6 and
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[0032], [0038]-[0039], [0047]-[0048], and [0053]-[0054]), a controller transmits the partial
processed image data to an external device 402A or 402B, and an image signal processor
142 or 142A of the external device performs further image signal processing (Figs. 1-5
and [0032], [0038]-[0039], [0047]-[0048], and [0056]).

LERNER discloses the head-mounted device 401 comprising a battery 427
([0062]). LERNER further discloses transmitting the partially processed image data
generated by the image processor of the head-mounted device to an external device to
reduce the battery usage ([0016]-[0017]). LERNER does not disclose determining a
power level of the battery and transmitting the partially processed image data to the
external device for further image processing in responsive to the power level of the battery
being below a battery threshold.

However, LEE (e.g., Figs. 2-6 and 12) discloses a distributed image signal
processing system, comprising a first electronic device 100 and an external second
electronic device 200. A camera 110 of the first electronic device 100 capture image data
and generate raw image data and the image signal processor 170 of the first electronic
device 100 performs partial image signal processing on the raw image data to generate
processed image data (Figs. 2-4 and 6; [0064]-[0065] and [0111]-[0113]). LEE (e.g., Figs.
2-6 and 12) further discloses a processor 170 determines battery level of the first
electronic device 100 ([0063]), and transmits the partially processed image data to the
second electronic device 200 for further image signal processing (Figs. 2-4 and 6; [0065]
and [0111]-[0113]).

Applicant argues that LEE discloses the first electronic device transmitting

unprocessed rather than processed image data to the second electronic device. However,
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LEE ([0064]) clearly teaches that the image signal processor 170 of the first electronic
device 100 performs partial image signal processing including “pre-processing,
alignment, warping, blending, encoding, composing, ...”. LEE ([0111]-[0113) also teaches
that based on battery level, the image signal processor 170 of the first electronic device
100 performs partial image signal processing and the remaining process is performed by

the second electronic device 200.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until
after the end of the THREE-MONTH shortened statutory period, then the shortened
statutory period will expire on the date the advisory action is mailed, and any extension
fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory
action. In no event, however, will the statutory period for reply expire later than SIX

MONTHS from the mailing date of this final action.

Inquiry
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to YUZHEN SHEN whose telephone number is (571)272-

1407. The examiner can normally be reached on 9:00-18:00.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Chanh Nguyen can be reached on 571-272-7772. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status information
for unpublished applications is available through Private PAIR only. For more information
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-9199 (IN

USA OR CANADA) or 571-272-1000.

YUZHEN SHEN/

Primary Examiner, Art Unit 2623
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