Case 4:23-cv-00808-ALM  Document 3

AQ 120 (Rev. 08/10)

Fiied 06/06/23  Fage 1 of 4 Pagell #1014

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court EASTERN DISTRICT OF TEXAS on the following
[] Trademarks or [M Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
4:23-cv-00508 6/12/2023 EASTERN DISTRICT OF TEXAS

PLAINTIFF DEFENDANT

Rotolight Limited Aputure Imaging Industries, Co.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,197,257 2/5/2019 Rotolight Limited

2 10,197,258 2/5/2019 Rotolight Limited

3 10,845,044 11/24/2020 Rotolight Limited

4 10,203,101 2/12/2019 Rotolight Limited

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

VIDENDUM PRODUCTION SOLUTIONS, INC.,
Petitioner,

V.

ROLIGHT LIMITED,
Patent Owner.

IPR2023-01220
Patent 10,197,257 B2

Before GRACE KARAFFA OBERMANN, JEFFREY W. ABRAHAM,
and KIMBERLY McGRAW, Administrative Patent Judges.

OBERMANN, Administrative Patent Judge.

DECISION
Denying Institution of /nfer Partes Review
35US8.C. §314(a)

L0V Paper 9
571-272-7822 Date: January 24, 2024
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L. INTRODUCTION
A. Background and Summary

Videndum Production Solutions, Inc. (“Petitioner™) filed a petition for
an inter partes review (Paper 1, “Pet.”) challenging claims 1-21 of U.S.
Patent No. 10,197,257 B2 (Ex. 1001, “the 257 patent”). Rotolight Limited
(“Patent Owner”) filed a Preliminary Response. Paper 6, “Prelim. Resp.”
After receiving authorization from the Board, Petitioner filed a Reply to the
Preliminary Response (Paper 6) and Patent Owner filed a Sur-reply
(Paper 7).

We have authority to determine whether to institute an inter partes
review under 35 U.S.C. § 314 and 37 C.F.R. § 42.4(a). For the reasons set
forth below, we do not institute an inter partes review of the challenged
claims.

B. Real Parties-in-Interest

Petitioner identifies itself and Videndum PLC as real parties-in-
interest. Pet. 68. Patent Owner identifies itself and Rotolight Group Ltd. as
real parties-in-interest. Paper 4, 1.

C. Related Proceedings

The parties identify Rotolight Limited v. Videndum PLC and
Videndum Product Solutions, Inc., Case No. 22-928-MN-JLH (D. Del.) (“the
District Court action), in which Rotolight has asserted infringement of the
’257 patent. Pet. 69; Paper 4, 1. Patent Owner identifies three additional
district court actions. Paper 4, 2 (listing those actions).

The parties indicate that Arnold & Richter Cine Technik GmbH & Co.
Betriebs KG (referred to by the parties as “ARRI™) previously filed an inter
partes review against the same claims of the *257 patent in IPR2021-01496

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 3 of 718



IPR2023-01220

Patent 10,197,257 B2

(“IPR4967). Pet. 68—69; Paper 4, 2; Prelim. Resp. 22. Patent Owner
identifies seven additional infer partes reviews. See Paper 4, 1-2 (listing
those proceedings).

Only Patent Owner identifies as a related matter the proceeding in
[PR2022-00261 (“IPR2617), in which Petitioner! previously filed a petition
against the same claims of the same patent challenged in the instant Petition.
Compare Pet. 68—69, with Paper 4, 1-2.

D. The '257 Patent (Ex. 1001)

The 257 patent, titled “Lighting System and Control Thereof,” issued
on February 5,2019. Ex. 1001, codes (45), (54). The *257 patent “relates to
a lighting system, and the control of a lighting system, and the simulation of
lighting special effects, and in particular to a lighting system for
videography, broadcasting and cinematography.” /d. at 1:16-20.

According to the *257 patent, a typical “lighting controller called a
“flicker box” . . . is used to produce flickering light effects to mimic
flickering light for example from a fire place, candle, electrical spark or
lightening.” Id. at 1:21-25. But flicker boxes are “complex, costly and time
consuming’ to set up, and the “connection and control of multiple pieces of
hardware . . . requir[e] a physical wired connection to the ‘hot” light source
desired to be controlled.” /d. at 1:30-35. Flicker boxes are also

“incompatible with LED light sources™ and “require the use of ‘hot’

1

Vitec Production Solutions is listed as the Petitioner in IPR2022-00262, and
The Vitec Group PLC is listed as a real party in interest. Petitioner changed
its name from The Vitec Group PLC to Videndum Production Solutions,
Inc. in May 2022. See Ex. 2003.
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incandescent light sources which are energy inefficient and also pose health
and safety risks to those working on set.” Id. at 1:39-44.

The “improved solution™ the *257 patent offers includes methods,
controllers, and computer programs “for controlling a lighting device to
produce user customizable lighting effect” by, among other things,
“calculating a time varying lighting value based on at least one simulation
parameter” and “outputting said time varying lighting value thereby to
simulate a lighting effect.” Id. at 1:45-51, 2:61-67; 3:37-43. Figure 2 is

illustrative and reproduced below.
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Figure 2
Figure 2 “is a schematic diagram of a further lighting system.” /d. at 5:25.
Figure 2 shows studio lamp device 120 that includes input interface 105 and
lighting effect simulator 100 which produces data 106 used to modulate
light 102. Id. at 5:58-6:14. “In one example, the light 102 is an array of
LEDs, preferably of differing colours™ and a “microcontroller or other

computing unit is integrated in the lamp device 120 for performing
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calculations.” Id. at 5:60—-61, 5:65-67. The *257 patent explains that “[t]his

arrangement does not require the DMX distribution hub 302, power

elements 304, 306” required in a flicker box lighting system. /d. at 5:61-63.
Figure 6, reproduced below, illustrates a simulated lighting effect that

employs an exemplary graphic user interface.

Light control system

Fire effect

—  Parameter : Setting

et -
BOG saor indn

Fire sotivity

Fire colowr

e infe RTR—
! . ‘ 29
Peak hrightness  80%
Morainin AL ALAAL AR LA AR AR
Baseline brightness L 80%
Mo bide e .
Camera frequenty 60Hz

Colour Swing Blue  Monochrome

Figure &
Figure 6 “is a graphic user interface [800] for user input of simulation
parameters.” Id. at 5:32-33. According to Figure 6, the simulated effect is a
fire effect. Id. at 8:14-16. Interface 800 allows the user to select a “fire
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activity” by sliding the slider between low to high and set values for “fire

colour,

29 <¢

peak brightness,” “baseline brightness,” and “camera frequency.”

Id at 8:17-21.
E. Hlustrative Claim

Petitioner challenges claims 1-21 of the *257 patent, with claims 1, 15

and 20 being the independent claims. Claim 1, reproduced below, is

representative of the challenged claims.

1. A method for controlling a lighting device to

produce a user customisable lighting effect, the method
comprising:

calculating, using an effect simulator, a time varying

lighting value based on at least one simulation parameter;
wherein said at least one simulation parameter characterises a
user customisable lighting effect selected from a range of
different user customisable lighting effects for at least one of:
videography, broadcasting, cinematography, studio filming, and
location filming; wherein said at least one simulation parameter
is at least one of: a random brightness; a random duration; and a
random interval; said simulation parameter depending on the
user customisable lighting effect being simulated; and

outputting, from said effect simulator, said time varying

lighting value thereby to simulate the user customizable lighting
effect.

Ex. 1001, 11:54-12:3.
F. The Asserted Unpatentability Challenges

Petitioner asserts that claims 1-21 would have been unpatentable on

the following grounds:
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1-21 1022 Astera’®
1-21 103 Astera

1-21 102 Pohlert*
1-21 103 Pohlert

Pet. 3. Petitioner also relies on declaration testimony of Mr. Woody Smith
(Ex. 1003, “the Wood Declaration”) and Mr. Simon Canins (Ex. 1005). The
Preliminary Response is supported by the declaration testimony of Dr. Eric
Bretschneider (Ex. 2002).

G. The Asserted Prior Art

Petitioner asserts the same prior art references previously advanced by
ARRI in IPR496. We provide an overview of those references below.

1. Astera (Ex. 1004)

Astera is a user manual for the AX10 Spotmax—a programmable,
customizable lighting apparatus that includes an array of light emitting
diodes (“LEDs”). Ex. 1004, 7. The AX10 can be controlled in several
ways—(1) Astera’s ARC 1 infrared remote, (2) the AsteraApp, (3) by
CRMS wireless DMX, (4) or a control panel. /d. at 9-11. The Astera

2 The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112-29, 125
Stat. 284 (2011), amended 35 U.S.C. § 102, effective March 16, 2013. Given
that the application from which the 257 patent issued was filed after this
date (Ex. 1001, code (22)), the current versions of §§ 102 and 103 apply.

3 Astera LED Technology GmbH, AX10 SPOTMAXTM User Manual,
dated May 7, 2015 (Ex. 1004, “Astera™), but alleged by Petitioner to have a
publication date of June, 2015. See Pet. 36 (Petitioner’s information
pertaining to earliest publication date).

4 Pohlert et al., US 2012/0257374 Al, published Feb. 23, 2012 (Ex. 1006,
“Pohlert™).
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lighting control system “can display static colors or replay a number of
predefined effect patterns with a customizable color palette.” /d. at 24.

Exemplary effects are shown in the figure accompanying section 7.7 of

Astera and reproduced below:
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This figure describes ten effects of the Astera lighting system,
including static color, fading colors, a color change from both sets a of a
flow-set, a flow-set where the color changes in each position, running lights,
fire effect, a rainbow effect, chaser effects, moving chasers, and a chaser
effect with a background color. /d. at 28. For example, “[t]he fire effect
shows a random flickering effect [where] [t]he background color and the
color of the flickering effect can be adjusted,” and ““[t]he rainbow effect
shows a color change through all colors™ and “[o]nly its speed can be
adjusted.” /d. Effect parameters—such as speed, crossfade, stroboscope, and
brightness—may be adjusted and “may be saved back to the main screen by
pressing the save button.” /d. at 27.

2. Overview of Pohlert (Ex. 1006)

Pohlert is directed to “lighting apparatus and systems as may be used
in photography, film, television, and other applications.” Ex. 1006 q 3.
Pohlert explains that its lighting apparatus included an effects generator. /d.

9 18. One embodiment of Pohlert’s lighting apparatus is reproduced below.

1718
otad

Lot

N

Fig 1
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Id., Fig. 1. Figure 1 “illustrates one environment in which the instant
invention might be utilized.” /d. 9 26. Figure 1 depicts video camera 105,
¢.g., amotion picture camera, and light panel assembly 100 on stand 125
facing toward subject 110. /d. 99 52-53. Light panel assembly 100 may
include multiple light panel sections 123 and 124. Id. § 53. The light panels
include an arrangement of lamp elements which may be light emitting
diodes (“LEDs”), light emitting electrochemical cells (“LECs”), or any other
artificial light source. /d. {46, 55, 51. Light frame 120 and twisting handle
132 allow light panel assembly to rotate and tilt to provide directional
lighting. Id. q 53.

Another embodiment is illustrated in Figures 3A and 3B, shown

below.
32‘,? ) 371

328

Fig. 34 Fig. 3B

1d., Figs. 3A, 3B. Figures 3A and 3B “contain illustrations of different
approaches to mounting a preferred embodiment of the instant invention on

video and still cameras, respectively. /d. § 28. Figures 3A and 3B show that

10
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“lighting device [300] might be directly mounted on a camera as opposed to
being stand-mounted” as in Figure 1. /d. § 55. Figure 3A (left) shows an
example of light elements or lamps, collectively 320, mounted on video
camera 305 and Figure 3B (right) shows lighting device 320 mounted on
still camera 310. /d. Light segments 325, 330, 335, 340, 350, 355, 360 and
additional unnumbered light segments combine to make a panel array of
light elements or lamps 320. /d. 99 55-57, 59. Each individual light segment
or groups of segments can be controlled to generate lighting effects. /d.

19 60-64.

Pohlert further describes a user interface to allow for operation of
switches and adjustment of controls. For example, Pohlert describes “[a]
manual interface 530 is provided to allow operation of the switches 522
according to manual selection. The manual interface 530 may include a
master power switch 531, switch controls 532, and, optionally, an effects
selector 533.” Id. 9 59; see also id. Figs. SA, 5B (illustrating switch controls

and effects selector).

II. WHETHER TO INSTITUTE INTER PARTES REVIEW
Patent Owner argues we should exercise our discretion to deny
institution under 35 U.S.C. § 314 and 37 CF R § 42.108(a), citing and
discussing the factors in General Plastic Industrial Co., Ltd. v. Canon
Kabushiki Kaisha, IPR2016-01357, Paper 19 at 16 (PTAB Sept. 6, 2017)
(precedential as to § I1.B.4.1). Prelim. Resp. 22-36. Petitioner asserts that
discretionary denial is not warranted. Pet. 67-69; Reply 1-3.

11
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A. Background

As noted above, the 257 patent was the subject of two earlier IPR
proceedings, one filed by ARRI in IPR496 on Sept. 3, 2021, and another
filed by Petitioner in IPR261 on Dec. 3, 2021. Prelim. Resp. 22.

In IPR496, ARRI challenged claims 1-21 of the *257 patent based on
the same prior art references that Petitioner asserts here, namely, Astera and
Pohlert. Ex. 2004, 3—4. On March 16, 2022, the Board instituted proceedings
in the IPR496. Ex. 1007. IPR496 proceeded through briefing and oral
hearings, but the Board terminated the proceedings (before a final written
decision issued) on January 30, 2023, at the request of the parties after they
filed a settlement agreement. Ex. 1011.

Three months after ARRI filed its petition in the IPR496, Petitioner
filed a petition (Petitioner’s “first Petition™) in the IPR261, challenging
claims 1-21 of the *257 patent based on Morgan® in view of Julio® (that is,
different art than that asserted by ARRI in the IPR496). Ex. 2005, 4. The
Board denied institution on June 8, 2022, stating Petitioner had failed to
show a reasonable likelihood that it would prevail on the merits. IPR261,
Paper 8 at 26.

On July 17, 2023, over a year after Petitioner’s first petition
challenging the °257 patent was denied and six months after the parties in
the IPR496 filed their joint motion to terminate the proceedings in view of
settlement, Petitioner filed the present Petition (Petitioner’s “second

Petition™), again seeking to challenging claims 1-22 of the *257 patent.

> US 8,938,468 B2, issued Jan. 20, 2015. See Ex. 2005, 11.
®US Pub. No. 2010/0264852, published Oct. 21, 2010. See Ex. 2005, 12.

12
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B. General Plastic Factors
The Board’s decision in General Plastic articulates a non-exhaustive
list of factors to be considered in evaluating whether to exercise discretion,
under 35 U.S.C. § 314(a), to deny a petition that challenges a patent that was
previously challenged before the Board. These factors are:

1. whether the same petitioner previously filed a petition directed
to the same claims of the same patent;

2. whether at the time of filing of the first petition the petitioner
knew of the prior art asserted in the second petition or should
have known of it;

3. whether at the time of filing of the second petition the petitioner
already received the patent owner’s preliminary response to the
first petition or received the Board’s decision on whether to
institute review in the first petition;

4. the length of time that elapsed between the time the petitioner
learned of the prior art asserted in the second petition and the
filing of the second petition;

5. whether the petitioner provides adequate explanation for the
time elapsed between the filings of multiple petitions directed
to the same claims of the same patent;

6. the finite resources of the Board; and

7. the requirement under 35 U.S.C. § 316(a)(11) to issue a final
determination not later than 1 year after the date on which the
Director notices institution of review.

General Plastic, Paper 19 at 9-10.
C. Assessment of the Factors
1. Factor One
Under the first General Plastic factor, we consider “whether the same
petitioner previously filed a petition directed to the same claims of the same
patent.” General Plastic, Paper 19 at 16. The instant Petition is the second

petition Petitioner has filed challenging claims 1-21 of the *257 patent.

13
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Pet. 1; Ex. 2005, 2. Accordingly, we determine that the first General Plastic
factor weighs in favor of denying institution.
2. Factor Two

Under the second General Plastic factor, we consider “whether at the
time of filing of the first petition the petitioner knew of the prior art asserted
in the second petition or should have known of it.” General Plastic, Paper 19
at 16. Here, there is no dispute that at the time Petitioner filed the first
petition in IPR261, Petitioner knew of the prior art that it now asserts in its
second Petition. In its first petition, Petitioner listed IPR496 as a related
matter. Ex. 2005, 1 (“The following currently pending matters relate to the
challenged °257 Patent: IPR2021-01496.”). As noted above, the petition in
IPR496 relied on Astera and Pohlert, which is the same art Petitioner now
relies upon in its present, second Petition. Ex. 2004, 3-4. Accordingly,
Petitioner knew of this prior art, which Petitioner now asserts in its present,
second Petition, when Petitioner filed its first petition.

Thus, we determine that the second General Plastic factor weighs in
favor of denying institution.

3. Factor Three

Under the third General Plastic factor, we consider “whether at the
time of filing of the second petition the petitioner already received the patent
owner’s preliminary response to the first petition or received the Board’s
decision on whether to institute review in the first petition.” General Plastic,
Paper 19 at 16.

Petitioner filed the present, second Petition on July 17, 2023. By that
date, Petitioner had already received Patent Owner’s Preliminary Response

to its first petition filed in IPR261 (see [IPR261, Paper 7, (entered March 14,

14
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2022)) as well as the Board’s Decision Denying Institution in that prior
proceeding (see IPR261, Paper 8 (entered June 8, 2022)). In addition, as of
July 17,2023, in the related [IPR496 involving the same prior art that
Petitioner now asserts in its second Petition, the public record included the
Board’s Decision on Institution (see IPR496, Paper 8 (entered March 16,
2022)), Patent Owner’s Response (see IPR496, Paper 21 (entered June 17,
2022)), Patent Owner’s Sur-reply (see [IPR496, Paper 31 (entered October
21, 2022)), and the Oral Hearing Transcript (see [IPR496, Paper 37 (entered
December 28, 2022)).

Petitioner argues that this General Plastic factor favors institution
because it is intended to prevent “roadmapping” — and Patent Owner cannot
argue that Petitioner used its first petition in the IPR261 as a roadmap for its
present second Petition because “the two petitions use different prior art,
present different invalidity arguments, and Petitioner did not modify the
Instant Petition in light of the decision on the [first petition].” Reply 1
(quotation omitted). Petitioner’s argument is unavailing, as it is based on a
very narrow definition of “roadmapping” that requires both petitions to rely
on the same art and invalidity arguments. /d. The Board, however,
previously explained:

[Flactor 3 is directed to Petitioner’s potential benefit from
receiving and having the opportunity to study Patent Owner’s
Preliminary Response, as well as our institution decisions on the
first-filed petitions, prior to its filing of follow-on petitions. . . .
Multiple, staggered petitions challenging the same patent and
same claims raise the potential for abuse. The absence of any
restrictions on follow-on petitions would allow petitioners the
opportunity to strategically stage their prior art and arguments in
multiple petitions, using our decisions as a roadmap, until a
ground is found that results in the grant of review. All other
factors aside, this is unfair to patent owners and is an inefficient

15
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use of the inter partes review process and other post-grant review
processes.

General Plastic, Paper 19 at 17-18 (internal citation and footnote
omitted).

Here, Petitioner was able to use the Board’s decision denying
institution in IPR261 to learn that the art and arguments asserted in the first
petition were insufficient for institution, which led Petitioner to find a
different ground that would “result[] in the grant of review.” /d. In that
regard, contrary to Petitioner’s assertion, Petitioner did modify the second
petition in light of the institution decision in the first petition. See Reply 1.

Moreover, as Patent Owner correctly notes, Petitioner was able to
monitor the developments in the related IPR496 and use that information in
preparing the Petition in this proceeding. Prelim. Resp. 27-30. The evidence
of record thus shows that Petitioner was in a position to use the Board’s
previous decisions regarding challenges to the *257 patent as a roadmap—to
avoid certain grounds and find others—for its second petition.

Based on the foregoing, we determine that the third General Plastic
factor weighs in favor of denying institution.

4. Factors Four and Five

Under the fourth and fifth General Plastics factors, we consider “the
length of time that elapsed between the time the petitioner learned of the
prior art asserted in the second petition and the filing of the second petition™
and “whether the petitioner provides adequate explanation for the time
elapsed between the filings of multiple petitions directed to the same claims
of the same patent.” General Plastic, Paper 19 at 16.

The evidence of record shows that Petitioner had knowledge of the

prior art now asserted in its present, second Petition (that is, Astera and

16
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Pohlert) at least by December 3, 2021, when Petitioner filed its first petition.
Ex. 2005, 1 (1identifying as a related matter [PR496, which involved
challenges based on Astera and Pohlert). Petitioner filed its second Petition,
asserting that same art, on July 17, 2023. Thus, at a minimum, over one year
and seven months elapsed between the time Petitioner had knowledge of the
prior art asserted in the second Petition and the filing of the second Petition.

Patent Owner argues that Petitioner fails to provide an adequate
explanation for waiting one year and seven months between filing its two
petitions challenging the claims of the 257 patent. Prelim. Resp. 31-34. In
particular, Patent Owner asserts that Petitioner knew of the prior art asserted
in the instant Petition well before Petitioner filed its first petition and
provides no explanation for its failure to include that art in the challenges
raised in IPR261. /d. at 31, 33. Patent Owner also argues that, after
Petitioner’s first petition was denied by the Board in IPR261, Petitioner had
every opportunity to file a copy-cat petition and motion for joinder in
IPR496 to serve as a backup or understudy in the event of a settlement
between ARRI and Patent Owner. /d. at 32-33. Patent Owner also argues
that Petitioner “waited until near to the very last day to file the instant
Petition “before it became time-barred under 35 U.S.C. § 315(b).” Id. at 32.

Petitioner argues that this factor favors institution because the first
petition was filed and terminated before Patent Owner filed suit against
Petitioner in district court. Reply 1-2. Petitioner also argues that it “had no
obligation to file” the instant Petition sooner than it did. /d. at 2.

Although Petitioner is correct that it was not obligated under
35 U.S.C. § 315(b) to file this Petition sooner, that does not constitute an
adequate explanation as to why it waited until July 17, 2023 to file this

17
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second Petition based on prior art references it was aware of one year and
seven months earlier. Petitioner provides no evidence or argument directed
toward showing why it did not assert these prior art references in its first
petition. Additionally, the fact that Petitioner filed its first petition before
Patent Owner filed suit against Petitioner undermines Petitioner’s argument
that the time elapsed between the filing dates of the two petitions somehow
was related to the date of the complaint in the District Court action. See id.
at 1-2.

In view of the foregoing, we agree with Patent Owner that Petitioner
fails to provide an adequate explanation for the time elapsed between the
filing of Petitioner’s first and second petitions directed to the same claims of
the 257 patent. In view of this lengthy delay, coupled with the lack of an
adequate explanation for the delay, we determine that the fourth and fifth
General Plastic factors weigh in favor of denying institution.

5. Factors Six and Seven

Under the sixth and seventh General Plastic factors, we consider “the
finite resources of the Board” and “the requirement under 35 U.S.C.

§ 316(a)(11) to issue a final determination not later than [one] year after the
date on which the Director notices institution of review.” General Plastic,
Paper 19 at 16. The sixth and seventh factors are efficiency considerations.
See id. at 16-17; see also Consolidated Trial Practice Guide 56 (Nov. 2019)
(“CTPG”), https://go.usa.gov/xpvPF (citing General Plastic, Paper 19 at 16—
18) (noting that the Director’s discretion under § 314(a) is informed by

35 U.S.C. § 316(b), which requires “the efficient administration of the
Office, and the ability of the Office to timely complete proceedings

instituted under this chapter™).

18
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We determine that the sixth and seventh General Plastic factors weigh
against institution. In general, having multiple petitions challenging the same
patent, especially when not filed at or around the same time as in this case, is
inefficient and tends to waste resources. Here, Petitioner waited over one
year and seven months to file its second Petition based on art that it was
aware of when it filed its first petition. This serial and repetitive attack
implicates the efficiency concerns underpinning General Plastic, and, thus,
favors denying institution.

Petitioner argues that these factors favor institution because, in
IPR496, “[t]he Board already found a likelihood that the *257 patent may be
invalid based on the same grounds raised in the Instant Petition.” Reply 2.
That argument fails to address the concerns of efficiency and wasted
resources at the Board. At the time the parties to IPR496 filed their motion
to terminate based on settlement, the trial was nearly complete as the matter
had been fully briefed and oral argument had already been held. All that
remained was for the Board to 1ssue its final written decision. A decision
instituting an inter partes review on the instant Petition would require the
Board to start another proceeding from the very beginning, based on the
same grounds previously raised in IPR496, resulting in the Board’s and
Patent Owner’s duplication of much of the efforts exerted in that proceeding.

Based on the foregoing, we determine that the sixth and seventh
General Plastic factors weigh in favor of denying institution.

D. Summary
As discussed above, the evidence of record shows that all of the General
Plastic factors weigh against institution. Although no single factor is

dispositive, the evidence and circumstances as a whole weigh strongly in
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Patent 10,197,257 B2
favor of denying institution in this case. As a result, we determine that it is
appropriate to exercise our discretion under § 314(a) to deny institution.
HI.CONCLUSION

For the forgoing reasons, we exercise our discretion under § 314(a) to

deny institution of an infer partes review.
IV. ORDER
For the reasons given, it is:
ORDERED that, pursuant to 35 U.S.C. § 314, the Petition is denied,

and no infer partes review is instituted.
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FOR PETITIONER:

David Magee

Marc Vander Tuig

ARMSTRONG TEASDALE LLP
dmagee@atllp.com
mvandertuig@armstrongteasdale.com

FOR PATENT OWNER:

Bradley Liddle

Scott Breedlove

Michael Pomeroy

Lithaw Lim

CARTER ARNETT PLLC
bliddle(@carterarnett.com
sbreedlove@carteramett.com
mpomeroy(@carterarnett.com
hlim@carterarnett.com
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AQ 120 {Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court EASTERN DISTRICT OF TEXAS on the following

[ Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.).
DOCKET NO. DATE FILED U.S. DISTRICT COURT

4:23-cv-00508 6/12/2023 EASTERN DISTRICT OF TEXAS
PLAINTIFF DEFENDANT

Rotolight Limited

Aputure Imaging industries, Co.

TRX%EmTRiRT\] o %ﬁgﬁﬂfgﬁ HOLDER OF PATENT OR TRADEMARK
1 10,197,257 2/5/2019 Rotolight Limited
2 10,197,258 2/5/2019 Rotolight Limited
3 10,845,044 11/24/2020 Rotolight Limited
4 10,203,101 2/12/2019 Rotolight Limited
5

In the above—entitled case. the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY
O

Amendment

[ Answer

3 Cross Bill [0 Other Pleading

PATENT OR

TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

2
3
4
5
In the above—entitled case. the following decision has been rendered or judgement issued:
CLERK (BY) DEPUTY CLERK DATE

Copy 1-—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Trals@ouspto gov Paper 40
Tel: 571-272-7822 Entered: January 30, 2023

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

ARNOLD & RICHTER CINE TECHNIK GMBH & CO. BETRIEBSKG,
Petitioner,

V.

ROTOLIGHT LIMITED,
Patent Owner.

[PR2021-01496 (Patent 10,197,257 B2)
[PR2021-01497 (Patent 10,197,258 B2)
[PR2021-01498 (Patent 10,203,101 B2)
[PR2022-00099 (Patent 10,845,044 B2)!

Before RAE LYNNP. GUEST, GRACEKARAFFA OBERMANN, and
JEFFREY W. ABRAHAM, Administrative Patent Judges.

OBERMANN, Administrative Patent Judge.
TERMINATION
Due to Settlement After Institution of Trial
35US.C.§317(a); 37C.F.R §42.74

Dismissing Joint Motion to Waive Oral Argument
37C.FR §42.5(a)

! This Order addresses issues common to all four proceedings, except that
the Joint Motion to Waive Oral Argument was filed only in [IPR2022-00099
(Paper 38). The proceedings themselves are not consolidated.
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[PR2021-01498 (Patent 10,203,101 B2)
[PR2022-00099 (Patent 10,845,004 B2)

L. INTRODUCTION

On January 13,2023, in each proceeding, Petitioner and Patent Owner
filed a joint motion to terminate the inter partes review as a result of a
settlement agreement that resolves all pending disputes between Petitioner
and Patent Owner, and a joint request to treat the settlement agreement as
business confidential information and to keep separate from the files of the
mmvolved patents, pursuantto 35 U.S.C. § 317(b)and 37 C.F.R. §42.74(c).
Papers 38, 34, 38, 36 (joint motions); Papers 39, 35, 39, 37 (joint requests).?
That same day, they also filed a copy of their settlement agreement in each
proceeding. Exs. 2016, 2016, 2016, 2020 (settlement agreements). The joint
requests and settlement agreements were filed under seal as Board and
Parties Only.

One day later, on January 14, 2023, the Board received an email from
a non-party, Videndum Production Solutions, Inc. (“VPS”), alleging “that
termination of these proceedings is not appropriate and contrary to the public
interest.” Ex. 3001, 3001, 3001, 3002.

2 In this section, we refer sequentially to papers and exhibits filed in
IPR2021-01496 (“IPR496),IPR2021-01497 (“IPR497”), IPR2021-01498
(“IPR498”),and IPR2022-00099 (“IPR099”). In subsequent sections, we
refer only to papers and exhibits filed in [PR496, unless otherwise noted.
Similar papers and exhibits were filed in each proceeding, except that the
Joint Motion to Waive Oral Argument was filed only in [IPR099 (Paper 38).
We exercise our discretion and enter the same order in each proceeding,

2
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II.  DISCUSSION

An inter partes review “shall be terminated with respect to any
petitioner upon the joint request of the petitioner and patent owner, unless
the Office has decided the merits of the proceeding before the request for
termination is filed.” 35 U.S.C. §317(a) (“Section 317(a)”’) (Board’s
emphasis). As explained in our Consolidated Trial Practice Guide
(“CTPG”), issued in November 20193 “[t]he Board expects thata
proceeding will terminate™ as to settling parties “after the filing of a
settlement agreement, unless the Board has already decided the merits of the
proceeding.” CTPG 86.

On December 13, 2022, the Board conducted a consolidated final
hearing in [PR496, IPR497, and IPR498. See Paper 37 (transcript of
consolidated hearing). A final hearing in IPR099 is set to occur on
February 13,2023. See IPR099, Paper 35 (hearing order). The Board has not
entered a final decision on the merits in any of the four proceedings. Final
written decisions are due in IPR496, IPR497, and IPR498 on March 16,
2023. In IPR099, the final written decision is due nearly two months later,
on May 12, 2023.

VPS speculates that “there 1s a high likelihood that the Board has
already decided the merits of the proceedings.” Ex. 3001, 1. As VPS
acknowledges, however, the final hearing in [IPR099 has not yet occurred,

and several weeks remain before the final written decisions are due in the

3 Available at https://www.uspto.gov/TrialPracticeGuideConsolidated.

3
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other three cases. /d. Contrary to VP S’s speculation, the Board has not
“decided the merits™ of the four proceedings pursuant to Section 317(a).

VPS directs us to three nonbinding prior decisions in which the Board
denied a motion to terminate where the motion was filed after a final hearing
and, in two cases, prior to entry of a final written decision, upon a showing
that “termination is against public interest.” /d. (citing Board decisions in
Rubicon Communications, LP, v. Lego A/S, IPR2016-01187, Paper 100
(PTAB Dec. 14,2017) (“Rubicon” or “IPR1877), Apple Inc. v. Open TV,
Inc., IPR2015-00969, Paper 29 (PTAB Sept. 10,2016) (“Apple” or
“IPR9697), and Kinetic Technologies, Inc. v. Skyworks Solutions, Inc.,
[PR2014-00690, Paper43 (PTAB Oct. 19, 2015) (“Kinetic Technologies” or
“IPR6907)). Those nonbinding Board decisions are not persuasive here in
light of the particular facts and circumstances at hand.

For example, none of the decisions cited by VP S relates to a case
family where, as here, one of the cases has yetto be argued in a final
hearing. In Rubicon, the Board denied a motion to terminate that was filed
“very near the conclusion of the proceeding,” namely, “/ess than one week
prior to the statutory due date to enter a final written decision.” IPR187,
Paper 100 at 2 (Board’s emphasis). By contrast, the parties filed the instant
motions to terminate with considerably more time remaining before the
statutory due dates in all four proceedings and, moreover, well before the
final hearing date set in [IPR099. The due date for a final written decision in
IPR099 is months away.

In Apple, as in Rubicon, the motions to terminate were “filed at an

extremely late date in each proceeding,” after “oral hearings were held in

4
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each proceeding,” and after “the panel deliberated and decided the merits of
each proceeding.” IPR969, Paper 29 at 4. Unlike in the instant case family,
the Board in Apple was confronted with material questions of fact casting
doubt on the sufficiency of the settlement agreements, which involved
“signatories that [had] not been identified as real parties-in-interest.” /d.
Thus, the Board in Apple could not “know whether,” or “rely on [the
parties’ ] assurances that, these agreements in fact settle their disputes.” /d.
at 5. No similar questions of fact cast doubt on the sufficiency of the
settlement agreements in these proceedings. Furthermore, the Board has not
heard final arguments, deliberated, or even preliminarily decided the merits
of the case in [IPR099. The facts at play in the Apple decision are inapposite.

The decision in Kinetics Technologies does nottip the scales against
terminating the proceedings based on settlement. That decision includes
little analysis and involves a motion to terminate filed affer the final hearing
and after the Board “had substantially decided the merits of the proceeding.”
IPR690, Paper 43 at 20-21. There can be no meaningful dispute that the
panel decided the merits of that case, prior to denying the motion for
termination, where the denial of the motion was embedded within the final
written decision. /d. No comparable facts support a denial of the motions for
termination in the instant cases.

In a nutshell, we find that Rubicon, Apple,and Kinetics Technologies
are not persuasive to supporta denial of the instant motions for termination.
A more recent Board decision demonstrates that the grant of a motion for
termination, filed much later than those at issue here, may nonetheless be

appropriate. See Ascend Performance Materials Operations LLC, v.

5
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Samsung SDI Co., LTD, IPR2020-00349, Paper 64 (PTAB, March 3, 2022)
(“Ascend Performance” or “IPR349”). There, even affer entry of a final
written decision, the Board granted the parties’ joint motion to terminate the
case prior to “rendering a new final written decision” on remand from the
Director. [PR349, Paper 64 at2-3, 5. Although the panel had “made
progress toward issuing a new Final Written Decision on remand,”
termination was granted where the Board had “not ‘decided the merits of the
proceeding.”” Id. at 4. Neither have we decided the merits of any proceeding
in this case family, although, as in Ascend Performance, “progress” has been
made. /d.

We have considered VP S’s other arguments, but none persuades us to
deny the motions for termination. See generally Ex. 3001. For example, VPS
acknowledges that only a subset of the four patents-at-issue “have been
asserted against VPS in™ a district court action. /d. at 1. VPS’s further
assertion that “other industry participants” are facing allegations of
“infringement of the same patents™ is vague and speculative. /d. On this
record, although VPS may have some interest in the Board proceeding to
final written decisions in the instant proceedings, we are not persuaded that
termination is “contrary to” any broader “public interest.” /d.

We were first made aware of VP S’s asserted interests by an email
received after the filing of the motions for termination, with no prior attempt
by that non-party to otherwise be involved in the proceedings. /d. VPS does
not explain why it could not have filed copy-cat petitions along with motions
for joinder in one or all of the instant proceedings, to serve as a back-up or

understudy petitioner in the event of a settlement between the parties. /d.

6
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VPS also indicates that it is not time-barred and may file its own petitions in
the future. See id. at2 (VP S’s assertion that it “may have to refile similar
IPR petitions™ if the Board terminates the instant cases). Those
circumstances, taken together with the fact that termination leaves open the
ultimate patentability issues implicated in these cases, persuade us that a
grant of the instant motions for termination is appropriate.

Stated somewhat differently, VPS’s asserted interests as a non-party
do not, on this record, outweigh the substantial interests of the actual
participants in these proceedings. The parties have reached settlements in a
collection of four IPRs, together with a co-pending district court action,
mvolving all four related patents. Paper 39, 2. We take notice that so
comprehensive a settlement likely involves robust, time-consuming, and
sensitive negotiations, which we hesitate to undermine. Against that
backdrop, the late-asserted interests of VPS, a non-party, do not outweigh
the “strong public policy reasons to favor settlement between the™ actual
parties who have participated in these proceedings from the onset. CTPG 86.

The content of the settlement agreements supports the parties’
requests to treat the settlement agreements as business confidential
information. Ex. 2016. The Joint Motion to Waive Oral Argument in IPR099

(Paper 38) is dismissed as moot.

III.  CONCLUSION
For the above reasons, we determine that termination of the
proceedings as to both Petitioner and Patent Owner is appropriate. Pursuant

to Rule 42.74(c), we also grant the parties’ requests to treat the settlement
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agreements as business confidential information, and to keep those
agreements separate from the files of the patents-at-issue. The Joint Motion

to Waive Oral Argument in IPR099 is dismissed as moot.

IV.  ORDER

Itis

ORDERED that the joint motion to terminate each proceeding is
granted,

FURTHER ORDERED that the settlement agreement in each
proceeding shall be maintained as confidential business information and kept
separate from the files of the challenged patent; and

FURTHER ORDERED that the Joint Motion to Waive Oral
Argument in [IPR2022-00099 is dismissed as moot.
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FOR PETITIONER:

Joseph Raffetto

Celine Jimenez Crowson

Scott Hughes

HOGAN LOVELLS USLLP
joseph.raffetto@hoganlovells.com
celine.crowson@hoganlovells.com
scott. hughes@hoganlovells.com

FORPATENT OWNER:

Alison McCarthy

BryanJ. Cannon

Andrew Zappia

TROUTMAN PEPPER HAMILTON SANDERS LLP
alison. mccarthy @troutman.com
bryan.cannon@troutman.com

andrew. zappia@troutman.com
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Case L22-ov-00083-UNA  Documemt 3 Filed O7/27/22 Page 1 of 1 Pagell #: 263

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following

[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
7/27/2022 District of Delaware
PLAINTIFF DEFENDANT
ROTOLIGHT LTD. ARRI INC., ARNOLD & RICHTER CINE TECHNIK

GMBH & CO. BETRIEBS KG, and STAHL
BETEILGUNGS GMBH

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 10,197,257 2/5/2019 Rotolight Ltd.

2 US 10,197,258 2/5/2019 Rotolight Ltd.

3 US 10,203,101 2/12/2019 Rotolight Ltd.

4 US 10,845,044 11/24/2020 Rotolight Ltd.

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case L22-ov-00028-UNA  Documemt 3 Filed O7/12/22 Page 1 of 1 Pagell & 112

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court DiStrict of Delaware

[] Trademarks or M Patents. ( [] the patent action involves 35 U.S.C. § 292.):

on the following

DOCKET NO. DATEF S, DISTRICT.CQURT
7512002 istrict 'of Detaware
PLAINTIFF DEFENDANT
Rotolight Limited Videndum PLC, Videndum Production Solutions, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,197,257 B2 5/5/2019 Rotolight Limited
510,197,258 B2 5/5/2019 Rotolight Limited
310,845,044 B2 11/24/2020 Rotolight Limited
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
O Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Trials@uspto.gov Paper 8
571-272-7822 Date: June 8, 2022

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

VITEC PRODUCTION SOLUTIONS, INC.,
Petitioner,

V.

ROTOLIGHT LIMITED,
Patent Owner.

IPR2022-00261
Patent 10,197,257 B2

Before MICHELLE N. ANKENBRAND, GRACE KARAFFA OBERMANN,
and AVELYN M. ROSS, Administrative Patent Judges.

ROSS, Administrative Patent Judge.

DECISION
Denying Institution of Inter Partes Review
35US8C §314,37CFR §424
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[. INTRODUCTION

Vitec Production Solutions, Inc. (“Petitioner”) filed a Petition (Paper
1, “Pet.”) requesting an inter partes review of claims 1-21 of U.S. Patent
No. 10,197,257 B2 (Ex. 1001, “the *257 patent”). Rotolight Limited
(“Patent Owner”) filed a Preliminary Response to the Petition. Paper 7
(“Prelim. Resp.”).

We have authority to determine whether to institute an inter partes
review. 35 U.S.C. § 314 (2020); 37 C.F.R. § 42.4(a). The standard for
instituting an inter partes review is set forth in 35 U.S.C. § 314(a), which
provides that an inter partes review may not be instituted “unless the
Director determines . . . there is a reasonable likelihood that the petitioner
would prevail with respect to at least [one] of the claims challenged in the
petition.”

For the reasons set forth below, and upon considering the Petition, the
Preliminary Response, and the evidence of record, we determine that the
information presented in the Petition does not establish a reasonable
likelihood that Petitioner would prevail with respect to at least one
challenged claim. Accordingly, we deny the Petition, and do not institute an
inter partes review.

A. Real Parties-in-Interest

Petitioner states that “[t]he real party-in-interest is Petitioner Vitec
Production Solutions, Inc.” and “The Vitec Group plc.” Pet. 1. Patent
Owner identifies Rotolight Limited and Rotolight Group Ltd. as real parties-
in-interest. Paper 5, 1 (Patent Owner’s Mandatory Notices).
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B. Related Proceedings

The parties identify the petitions for inter partes review challenging
U.S. Patent Nos. 10,197,257 B2 (IPR2021-01496) and 10,197,258 B2
(IPR2022-00262) as related matters. Pet. 1; Paper 5, 1. Patent Owner also
identifies the petitions for inter partes review challenging U.S. Patent
Nos. 10,197,258 B2 (IPR2021-01497), 10,203,101 B2 (IPR2021-01498),
and 10,845,044 B2 (IPR2022-00099) as related matters. Paper 5, 1.

C. The °257 Patent

The °257 patent, titled “Lighting System and Control Thereof,” issued
on February 5, 2019. Ex. 1001, codes (45), (54). The *257 patent “relates to
a lighting system, and the control of a lighting system, and the simulation of
lighting special effects, and in particular to a lighting system for
videography, broadcasting and cinematography.” Ex. 1001, 1:16-20.

According to the *257 patent, a typical “lighting controller called a
“flicker box’ . . . is used to produce flickering light effects to mimic
flickering light for example from a fire place, candle, electrical spark} or
lightning.” Id. at 1:21-25. But flicker boxes are “complex, costly and time
consuming” to set up, and the “connection and control of multiple pieces of
hardware . . . requir[e] a physical wired connection to the ‘hot’ light source
desired to be controlled.” Id. at 1:30-35. Flicker boxes are also
“incompatible with LED light sources” and “require the use of ‘hot’
incandescent light sources which are energy inefficient and also pose health
and safety risks to those working on set.” Id. at 1:39-42.

The “improved solution” the *257 patent offers includes methods,
controllers, and computer programs “for controlling a lighting device to

produce user customisable lighting effect” by, among other things,
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“calculating a time varying lighting value based on at 1east one simulation
parameter” and “outputting said time varying lighting value thereby to
simulate a lighting effect.” Id. at 1:45-51, 2:61-67, 3:37—43. Figure 2 is

illustrative and reproduced below.

120

\

105 100 106

- 1  Eifect simulator

102

Figure 2

Figure 2 “is a schematic diagram of a further lighting system.” Id. at 5:25.
Figure 2 shows studio lamp device 120 that includes input interface 105 and
lighting effect simulator 100 which produces data 106 used to modulate
light 102. Id. at 5:51-6:14. “In one example, the light 102 is an array of
LEDs, preferably of differing colours” and a “microcontroller or other
computing unit is integrated in the lamp device 120 for performing
calculations.” Id. at 5:60—61, 5:65—67. The *257 patent explains that “[t]his
arrangement does not require the DMX distribution hub 302, power
elements 304, 306” required in a flicker box lighting system. Id. at 5:61-63.

Figure 6, reproduced below, illustrates a simulated lighting effect that

employs an exemplary graphic user interface.
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Light control system
Fire effect
— Parameter Setting
800 —] More info ] R ] . .
Fire activity g ——
Low High
More info
Fire colour 2000K
More info
Peak brightness 80%
More info
Baseline brightness
More info
Camera frequency 60Hz
Colour Swing Blue  Monochrome

Figure 6

Figure 6 “is a graphic user interface [800] for user input of simulation
parameters.” Id. at 5:32-33. According to Figure 6, the simulated effect is a
fire effect. Id. at 8:14-16. Interface 800 allows the user to select a “fire

activity” by sliding the slider between low to high and set values for “fire

29 ¢

colour,” “peak brightness,” “baseline brightness,” and “camera frequency.”

Id at 8:17-21.
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D. Illustrative Claim
Petitioner challenges claims 1-21 of the *257 patent, with claims 1, 15
and 20 being the independent claims. Claim 1, reproduced below, is
representative of the challenged claims.

1. A method for controlling a lighting device to
produce a user customisable lighting effect, the method
comprising:

calculating, using an effect simulator, a time varying
lighting value based on at least one simulation parameter;
wherein said at least one simulation parameter characterises a
user customisable lighting effect selected from a range of
different user customisable lighting effects for at least one of:
videography, broadcasting, cinematography, studio filming, and
location filming; wherein said at least one simulation parameter
is at least one of: a random brightness; a random duration; and a
random interval; said simulation parameter depending on the
user customisable lighting effect being simulated; and

outputting, from said effect simulator, said time varying
lighting value thereby to simulate the user customizable lighting
effect.

Ex. 1001, 11:54-12:3.
E. The Asserted Unpatentability Challenge
Petitioner asserts that claims 1-21 would have been unpatentable on

the following ground:
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Claims Challenged 35US.C. § Reference(s)/Basis

1-21 103! Morgan,? Julio®

Pet. 4. Petitioner also relies on declaration testimony of Fred Holmes

(Ex. 1003) to support its allegations.

II. ANALYSIS
A. Principles of Law
“In an IPR [(inter partes review)], the petitioner has the burden from

the onset to show with particularity why the patent it challenges is

unpatentable.” Harmonic Inc. v. Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed.

Cir. 2016) (citing 35 U.S.C. § 312(a)(3) (2012) (requiring inter partes
review petitions to identify “with particularity . . . the evidence that supports
the grounds for the challenge to each claim™)). This burden of persuasion
never shifts Ito the patent owner. See Dynamic Drinkware, LLC v. Nat’l
Graphics, Inc., 800 F.3d 1375, 1378 (Fed. Cir. 2015) (discussing the burden
of proof in inter partes review). Furthermore, a petitioner cannot satisfy its
burden of proving obviousness by employing “mere conclusory statements.”
In re Magnum Oil Tools Int’l, Ltd., 829 F.3d 1364, 1380 (Fed. Cir. 2016).
Obviousness is a question of law based on underlying determinations

of fact. Graham v. John Deere Co., 383 U.S. 1, 17 (1966); Richardson-

Vicks, Inc. v. Upjohn Co., 122 F.3d 1476, 1479 (Fed. Cir. 1997). A claim is

! The Leahy-Smith America Invents Act (“AIA”), Pub. L. No. 112-29, 125
Stat. 284 (2011), effective March 16, 2013. Given that the application from
which the *257 patent issued was filed after this date, the current version of
§ 103 applies.

2 Morgan et al., US 8,938,468 B2, issued Jan. 20, 2015 (Ex. 1005,
“Morgan”).

3 Julio, US 2010/0264852 Al, published Oct. 21, 2010 (Ex. 1006).

7
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unpatentable as obvious, under 35 U.S.C. § 103, if the differences between
the claimed subject matter and the prior art are such that the subject matter,
as a whole, would have been obvious at the time of the invention to a person
having ordinary skill in the art. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398,
406 (2007). The question of obviousness is resolved on the basis of
underlying factual determinations including (1) the scope and content of the
prior art; (2) any differences between the claimed subject matter and the
prior art; (3) the level of ordinary skill in the art; and (4) objective evidence
of nonobviousness.* Graham, 383 U.S. at 17-18.

At this preliminary stage, we determine whether the information
presented shows a reasonable likelihood that Petitioner would prevail in
establishing that at least one of the challenged claims would have been
obvious over the proposed prior art.

We analyze the challenges presented in the Petition in accordance
with the above-stated principles. ‘

B. Level of Ordinary Skill in the Art

We review the grounds of unpatentability in view of the
understanding of a person of ordinary skill in the art at the time of the
invention. Graham, 383 U.S. at 17.

Petitioner contends that a person of ordinary skill in the art “would
have had a Bachelor of Science degree in electrical engineering, or a closely
related field, along [with] at least two years of experience in the design of
entertaining lighting systems, controls and effects.” Pet. 5 (citing Ex. 1003

99 33-34). Petitioner further states that “[m]ore education can supplement

4 At this stage of the proceeding, the parties have not asserted or otherwise
directed our attention to any objective evidence of nonobviousness.

8
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practical experience and vice versa.” Id. Patent Owner does not, at this
time, dispute Petitioner’s proposed definition. See Prelim. Resp. 20.

On this record, we determine that Petitioner’s proposed definition is
consistent with the prior art of record, and apply it for this Decision. See
Okajima v. Bourdeau, 261 F.3d 1350, 1355 (Fed. Cir. 2001) (explaining that
specific findings on ordinary skill level are not required “where the prior art
itself reflects an appropriate level and a need for testimony is not shown”
(quoting Litton Indus. Prods., Inc. v. Solid State Sys. Corp., 755 F.2d 158,
163 (Fed. Cir. 1985))).

C. Claim Construction

Petitioner addresses claim terms ““cinematic lighting special effect,”
“effect simulator,” and “random.” See Pet. 6-8. Patent Owner states that it
“requests that the Board adopt the ordinary and customary meaning of the
claim terms as understood by one of ordinary skill in the art.” Prelim.
Resp. 19.

We need not expressly construe any claim terms because resolution of 4
the issues presented in this Petition for inter partes review are not based on
any particular claim construction the parties advance. See Vivid Techs., Inc.
v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (holding that
“only those terms need be construed that are in controversy, and only to the
extent necessary to resolve the controversy”); see also Nidec Motor Corp. v.
Zhongshan Broad Ocean Motor, 868 F.3d 1013, 1017 (Fed. Cir. 2017)

(citing Vivid Techs. in the context of an inter partes review).
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D. Alleged Obviousness Based on Morgan in view of Julio

Petitioner alleges that the combination of Morgan and Julio renders
obvious claims 1-21. Pet. 16—43. Petitioner also relies on the testimony of
Mr. Holmes to support its arguments. See id.

1. Overview of Morgan (Ex. 1005)

Morgan is directed to “methods and apparatus for facilitating the
process of designing, selecting, and/or customizing lighting effects or
lighting shows.” Ex. 1005, 2:48-51. Morgan explains that “a ‘lighting
effect’ refers to one or more states of light that are perceived as an entity
over some period of time” and “[a] lighting effect may have one or more
static and/or dynamic characteristics™ in which “exemplary dynamic
characteristics may relate to one or more of ¢olor, brightness, perceived
transition speed, perceived motion, periodicity, and the like.” Id. at 1:47-55.
Morgan discloses that in one of its embodiments, a user can query input
information and search a plurality of indexed predefined lighting effects
based at least in part on the input information, in which each lighting effect
of the plurality of lighting effects has at least one searchable attribute
associated therewith. /d. at 3:6—13. The at least one searchable attribute can
relate to a color content of light to be generated, a color resolution, a color
distribution or color spatial frequency, at least one dynamic temporal
characteristic of the light, a viewing perspective of a viewer of the light, at
least one preferred object to be illuminated by the light, and a geometric
configuration of a plurality of lighting units. Id. at 3:57—4:10. Morgan
further explains that a user interface allows an interface between a human
user or operator and one or more devices that enables communication

between the user and the devices. Id. at 8:24-27, 24:23—-40.

10

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 44 of 718



IPR2022-00261
Patent 10,197,257 B2

One embodiment of Morgan’s lighting apparatus is reproduced below.

200

MEMORY /
STORAGE | 2148
21\2 204~ A DEVICE
LIGHT I 1;)0 1;)0
|—208A
COMPOSER PN igmvG e L
CONTROLLER | ! UNIT 7 UNIT
206 202 120 120
2088
INTER’JE%_ CENTRAL [ ke LIGHTING LIGHTING |_~100
DV CONTROLLER [N CONTROLLER | 210 UNIT
208C
IL%‘;AL P LIGHTING |- LGHTING | 100
{ UNIT
MEMORY / ( CONTROLLER 120
STORAGE 210 i
e k] LIGHTING ol LIGHTING | _-100
( CONTROLLER | [ UNIT
214A V. 120
FIG. 2

Ex. 1005, Figure 2. Figure 2 “is a generalized block diagram illustrating a
networked system of lighting units.” Id. at 8:47—49. Figure 2 shows
networked lighting system 200 includes lighting units 100 and lighting unit
controllers 208 A-D. Id. at 19:32-33, 19:61-63. Each of lighting unit
controllers 208 A-D “is responsible for communicating with and generally
controlling one or more lighting units 100 coupled to it.” Id. at 19:63-65.
Networked lighting system 200 also includes central controller 202 that may
be associated with local user interface 210. Id. at 21:48-51. Each of
lighting unit controllers 208 A-D in turn may be coupled to central controller
202. Id. at 20:8-10. Another component is “light system cbmposer [212
that] may encode an authored lighting effect . . . to provide a lighting
program that may be executed by” central controller 202 to generate lighting
commands for one or more lighting units 100 of lighting system 200. Id.

at 22:12-18. Lighting unit 100 may be employed in a variety of applications

11
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including “theatrical or other entertainment-based/special effects lighting.”
Id. at 10:46-52. Lighting unit 100 can also include controller 105 (shown in
Figure 1) that is “configured to output one or more control signals to drive
the light sources so as to generate various intensities of light from the light
sources.” Id. at 11:22-25. Lighting unit 100 may also include user
interfaces 118 (also shown in Figure 1) “to facilitate any of a number of .
user-selectable settings or functions” such as “changing and/or selecting
various pre-programmed lighting effects to be generated by the lighting
unit” and “changing and/or selecting various parameters of selected lighting
effects.” Id. at 14:4-10. Lighting system 200 includes a component or
“storage facility 214A” that “may generate the lighting effect using the
executable lighting program and may monitor the generated illumination to
determine one or more characteristics of the lighting effect” such that “the
component may simulate the lighting effect in any suitable manner and
monitor illumination generated in the simulation.” Id. at 32:15-22.

2. Overview of Julio (Ex. 1006)

Julio “relates to a method of using an algorithm to generate themed
lighting selections.” Ex. 1006 § 2. Julio explains that there is a need for a
lighting scheme that is “nonrepetitive” and “a scheme that will allow user
selection of various light fixture scene involvement regarding parameters
such as fixture installation or group, color/intensity range selection, fade
timing delay selection, and dwell delay selection.” Id. §9. Julio thus
provides a “user range selection of lighting parameters within a selected
theme.” Id. § 11. To provide a “color selection method using a biased,
pseudo-random algorithm[],” Julio employs an algorithm that “applies

random numbers to selecting values for a color-capable lighting system to

12
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generate animated scenes that fit a particular envisioned theme” in which
“the algorithm will select colors and fades from a predefined list that fit the
criteria defining the theme.” Id. Y 26, 41. Julio discloses “[b]ecause it uses
random numbers the color changes will appear to be ever-changing with no
repetition.” Id. §41.

Julio further discloses that “[a] particular theme is defined by many
parameters itself,” that “[e]ach parameter defining a theme may have a
range,” and that “[t]he algorithm selects randomly within each range to
generate the values for the lighting system.” Id. § 50. Selected parameters
for the algorithm include light fixture selection, color selection, intensity
selection, fade delay selection, and dwell delay selection. Id. ] 51-56.

3. Analysis of Claims 1, 15, and 20

Petitioner alleges that Morgan in view of Julio renders claims 1, 15,
and 20 of the °257 patent invalid as obvious. Pet. 16, 22-24.

a) Petitioner’s allegations

Petitioner asserts that, to the extent the preamble is limiting, Morgan
describes a “method and apparatus for facilitating the process of designing,
selecting, and/or customizing lighting effects of lighting shows,” as claimed.
Id. at 16 (citing Ex. 1005, 2:48-51; Ex. 1003 49 69-70). Specifically,
Petitioner alleges that Morgan teaches “[o]ne or more lighting effects, or an
entire lighting show, may be based on parameters that are definable by a
designer/programmer, or based at least in part on predefined (‘pre-
packaged’) lighting effects available for selection.” Id. (quoting Ex. 1005,
1:63-2:6). Petitioner also alleges that Julio describes a similar system to
“‘generate themed lighting selections’ by controlling one or more lighting

fixtures.” Id. at 17 (citing Ex. 1006 99 2, 11, 47).

13
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Petitioner argues Morgan describes an effect simulator, as claimed,
where “Morgan teaches that ‘one or more of the library of lighting
effects/shows’ and ‘one or more (or all) functional aspects of a user interface
... and library searching may be performed by a controller that also controls
the lighting system that generates the lighting effect(s)/show(s).”” Id. at 17
(quoting Ex. 1005, 10:16-21; citing Ex. 1003 § 72). Petitioner argues that
“[c]ontrolling the lighting system . . . represents ‘a time varying lighting
value.”” Id. (citing Ex. 1003 § 73). Petitioner explains that the lighting
effects may have static and dynamic characteristics and relate to “color,
brightness, perceived transition speed, perceived motion, periodicity, and the
like” and the effects “maybe encoded as ‘a sequential list of lighting states
and transitions between lighting states, or frames of color data with
reference to some time base, to provide a lighting program that maybe
executed by the central controller 202 to generate lighting commands.”” Id.
at 18 (quoting Ex. 1005, 1:51-55, 3:57—4:15, 22:12-18).

Petitioner contends that “Morgan also teaches the structural and

”3 including the “controller” and

functional elements required by Claim 1{b],
“lighting effects” that are “user customizable” because “Morgan teaches that
‘one or more candidate lighting effects may . . . [be] processed by the central
controller’ to ‘control the lighting system accordingly.”” Id. (citing Ex. 1003
99 76-80; Ex. 1005, 25:39-50). Petitioner acknowledges that Morgan does

not expressly describe use for videography, broadcasting, cinematography,

5 Petitioner definees Claim 1[b] as “wherein said at least one simulation
parameter characterises a user customisable lighting effect selected from a
range of different user customizable lighting effects for at least one of:
videography, broadcasting, cinematography, studio filming, and location
filming.” Pet. 18.

14
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studio filming or location filming, but instead asserts that a person of
ordinary skill in the art would have understood Morgan’s description of
“‘theatrical or other entertainment-based special effects’ to include the same
applications contemplated by the *257 patent.” Id. at 18-19 (citing Ex. 1003
9 77). Petitioner also asserts that a person of ordinary skill in the art would
have understood Morgan’s discussion of pulse duration control to suggest
“cinematography, videography, and similar applications,” because the
skilled artisan “would recognize the need for rolling shutter compensation
for preventing unwanted flicker, or other artifacts, and would have known
that pulse duration control . . . is commonly used to resolve this issue.” Id.
at 19 (citing Ex. 1003 § 78).

Petitioner alleges Morgan in view of Julio suggests that the simulation
parameter is one of “a random brightness; a random duration; and a random
interval.” Id. at 19 (citing Ex. 1003 94 80—-85). Petitioner explains that
Morgan describes lighting effects that include static and dynamic
characteristics, such as “color, brightness, perceived transition speed,
perceived motion, periodicity, and the like,” but acknowledges that Morgan
does not describe that these characteristics are random. Id. at 19-20 (citing
Ex. 1003 99 80-85; Ex. 1005, 1:51-55, 3:57—4:15). Petitioner asserts Julio,
which is in a similar field—that is, the field of lighting systems and methods
for producing lighting special effects using a plurality of LEDs—describes
using random numbers for similar characteristics, i.e., “intensity selection,”
“fade delay,” and “dwell delay,” to “cause a theme or effect to ‘appear to be
ever-changing with no repetition.”” Id. at 20 (citing Ex. 1006 qf 10, 41, 51—
56, 117; Ex. 1003 9 83); see also id. at 14 (citing Ex. 1003 91 61-64).

Petitioner reasons “[t]he incorporation of random values in place of set
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values would create realistic, and as sought by Morgan, aesthetically
pleasing lighting effects.” Id. at 21 (citing Ex. 1003 q 85); see also id. at 14
(stating that a person of ordinary skill in the art “would have been motivated
to combine the teachings of Julio and Morgan insofar as they disclose
related approaches for solving the problems that one of skill in the art would
expect to encounter in the design and implementation of lighting systems
and methods for producing such special effects”), 15 (explaining that

the *257 patent discussed a desire to produce “realistic” “lighting effects,”
which Julio and Morgan achieve). Petitioner further explains that “the
combinations of Morgan and Julio proposed herein are combinations of
known techniques and/or substitutions of art-known elements to yield
predictable results.” Id. at 15 (citing Ex. 1003 § 65). Petitioner also
contends that “combining Morgan with the teachings of Julio’s random
parametric values would produce predictable results, as it would have been
well within the skill of the [person of ordinary skill in the art] to specify
random or pseudorandom values for parameters in programming a particular
lighting effect.” Id. at 20-21 (citing Ex. 1003 q 85).

Petitioner further alleges that the simulation parameters depend on
effects selected by the user. Id. at 21 (citing Ex. 1003 99 87—89). Petitioner
argues that Morgan describes that the controlled lighting effects include
characteristics and “that a user can ‘chang[e] and/or select[] various
parameters of selected lighting effects.” Id. at 21 (citing Ex. 1005, 1:51—
3:57-4:15, 14:4-12). Petitioner further alleges that “Julio also teaches that a
‘particular theme is defined by many parameters itself” and ‘[e]ach

parameter defining a theme may have a range’ and a user can provide ‘range
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selection of lighting parameters within a selected theme.”” Id. (citing
Ex. 1006 9 11, 50).

Lastly, Petitioner argues that Morgan’s “lighting program may be
executed in either an operation or simulated setting” and that “the controller
is ‘particularly configured to provide control signals to one or more of the
light sources so as to generate’ lighting effects.” Id. at 22 (citing Ex. 1005,
32:14-21, 13:10-14; Ex. 1003 9 92). Petitioner contends that “there are no
substantive differences between Claim 1 and Claims 15 and 20 and relies of
the same evidence identified above for claim 1, to support its assertion that
Morgan in view of Julio renders claims 15 and 20 invalid as obvious. Id.
at 23-24 (explaining that “[t]hese claims primarily differ in their preambles”
but “[t]he body of each claim is substantively the same”).

b) Patent Owner’s arguments

Patent Owner argues Petitioner fails to demonstrate a reasonable
likelihood of showing that Morgan in view of Julio renders the challenged
claims of the *257 patent obvious. See generally Prelim. Resp. 32-51. In
particular, Patent Owner asserts that neither Morgan nor Julio discloses each
of the limitations of claim 1 (or claim 15 and 20). Id. at 32—45. Further,
Patent Owner argues that Petitioner fails to show that Morgan and Julio are
analogous art, that a reason to combine Morgan and Julio would have
existed, and that a reasonable expectation of success would have existed in
the combination of Morgan and Julio. Id. at 45-51. .

Because we are persuaded by Patent Owner’s argument that Petitioner
fails to show that Morgan “calculate[s], using an effect simulation, a time
varying lighting value based on at least one simulation parameter” or

“different user customizable lighting effects for at least one of: videography,
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broadcasting, cinematography, studio filming, and location filming,” see id.
at 32-42, we limit our discussion below to Patent Owner’s arguments
regarding those claim limitations.

c) whether Petitioner has shown that Morgan suggests an effect
simulator that calculates a time varying lighting value

Petitioner asserts that Morgan discloses an effect simulator that
calculates a time varying lighting value. Pet. 17-18. Patent Owner argues
that “Petitioner makes no attempt whatsoever to show that any calculation of
a time varying lighting value occurs in Morgan.” Prelim. Resp. 33. Instead,
Patent Owner continues, “Morgan’s ‘controller,” which at best purports to

search a library of pre-packaged lighting effects, does not satisfy the

functionality of the ‘effect simulator’ of the 257 Patent.” Id. According to
Patent Owner, Morgan’s “light system composer” “encodes lighting effects
or lighting shows that are ‘authored by a designer/programmer’ into an
executable program that is subsequently used by the controller” and “[t]hese
executable programs are searched using criteria input by the user, and the
results of the search are presented to the user.” Id. (citing Ex. 1005, 22:8-
24, 24:22—26:2); see also id. at 35. Then, “the executable program(s) are . . .
transmitted to the controller.” Id. at 33-34 (citing Ex. 1005, Fig. 3). And

Patent Owner explains that “[w]hile Morgan discloses that the central
controller may perform other functions . . . none of this functionality relates
to ‘calculating, using an effect simulator, a time varying lighting value based
on at least one simulation parameter’ as required by the claims™ and that any
“encoding performed by the light system composer is done . . . prior to the
user entering search criteria” and therefore cannot be a calculation based on

user input. Id. at 36-37 (citing Ex. 2001 ] 47—48; Ex. 1005, 22:1-18).
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Patent Owner further asserts that “although Morgan discloses that a
user may modify the pre-packaged executable lighting programs . . . these
user modifications are accomplished by ‘known aggregation functions, such
as averaging, [which] may be used to éutomatically generate a new effect
from a number of existing effects’ and not by any calculations.” Id. at 38
(citing Ex. 1005, 24:11-13, 26:11-22; Ex. 2001 § 50). Patent Owner
explains that a person of ordinary skill in the art “would understand that
aggregating lighting effects using averaging techniques known at the
relevant time simply means merging one or more pre-packaged files or
portions together to create a single executable sequence and does not involve
calculating a time varying lighting value from an effect simulator.” Id.
(citing Ex. 2001 § 50).

We agree with Patent Owner that Petitioner fails to establish Morgan
suggests “calculating, using an effect simulator, a time varying lighting
value based on at least one simulation par'ameter,” as claimed. Ex. 1001,
11:54-12:3 (claim 1), 12:57-13:8 (claim 15), 14:1-18 (claim 20).
Specifically, Petitioner does not direct us to anything in Morgan that
“calculates” at all, much less calculates a time varying lighting value based
on a simulation parameter. Pet. 17—18. Petitioner alleges that Morgan’s
disclosure of ““one or more of the library of lighting effects/show[s]” and
‘one or more (or all) functional aspects of a user interface and library
searching may be performed by a controller that also controls the lighting
system that generates the lighting effect(s)/show(s)’ . . . satisfies the
functionality of the ‘effect simulator’ of the *257 Patent.” Pet. 17 (citing
Ex. 1005, 10:16-21; Ex. 1003 § 72). However, merely identifying a

controller that searches a library and processes pre-programmed lighting
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effects, falls short of establishing that Morgan’s controller actually
“calculates.” And, as Patent Owner aptly explains, the other functions
performed by Morgan’s controller similarly do not “calculate.” Prelim.
Resp. 36 (referring to Figure 3 and identifying “steps 302 (query user for
input information), 304 (search lighting effects/shows), and 306 (provide
user with indication of candidate lighting effects)”).

Furthermore, we agree with Patent Owner that Petitioner does not
demonstrate that Morgan suggests an effect simulator that calculates “a time
varying lighting value based on at least one simulation parameter,” as
claimed. Id. at 36-37. Petitioner directs our attention to Morgan’s
description of “encoding” lighting effects that occurs in “reference to some
time base” and implies this describes “a time varying lighting value based on
at least one simulation parameter.” Pet. 18. But, as Patent Owner contends,
“the encoding performed by the light system composer is done based on
lighting effects and lighting shows that are authored by a
designer/programmer—prior to a user entering search criteria” and “later
executed by the controller.” Prelim. Resp. 37 (emphasis added). This
encoding is not performed by the “effect simulator”—the central controller
identified by Petitioner—and is performed prior to the “library searching”
and “processing” which Petitioner alleges satisfies the functionality, i.e.,
calculating done by the “effect simulator.” Therefore, on this record,
Petitioner fails to establish sufficiently that Morgan suggests “calculating,
using an effect simulator, a time varying lighting value based on at least one

simulation parameter.”®

6 We further observe that Mr. Holmes, Petitioner’s witness, testified in a
related inter partes review that even though “Morgan teaches substantially
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In view of the foregoing, Petitioner fails to demonstrate a reasonable
likelihood that the subject matter of claims 1, 15, and 20 of the *257 patent
would have been obvious over the combined disclosures of Morgan and
Julio.

d) whether Petitioner has shown that Morgan suggests a lighting
effect for videography, broadcasting, cinematography, studio
filming, or location filming

Petitioner argues a person of ordinary skill in the art would have
understood that Morgan discloses or suggests suggesting a lighting effect |
for “videography, cinematography, broadcasting, studio filming, or location
filming,” as the claims require. Pet. 18—-19. Patent Owner disagrees.
Prelim. Resp. 39. According to Patent Owner, “Morgan teaches that its
lighting system can be employed in a variety of real-life (i.e., live)
applications, including in a theatre setting” and “makes no mention,
however, of implementing its lighting system in a recorded setting in which
a camera is used, such as videography, broadcasting, cinematography, studio
filming, and/or location filming.” Id. at 39-40 (citing Ex. 1005, 10:46-58;
Ex. 2001 9 52). Patent Owner contends that a person of ordinary skill in the
art would have understood that there are significant differences between
lighting systems for live performances and those claimed in the *257 patent
involving videography, cinematography, broadcasting, studio filming, and
location filming. Id. at 40 (explaining that “lights can differ very
significantly in their construction and functionality depending on their

intended use”) (citing Ex. 2001 § 52).

the same structural elements [, it] does not expressly teach an ‘effect
simulator’ that ‘calculates’ the lighting effect onboard the lighting system.”
Ex. 2003 § 98.
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Patent Owner also argues Petitioner’s assertion that Morgan’s
reference to “pulse duration control” suggests use in cinematography is
incorrect, as “Morgan makes no mention of ‘rolling shutter compensation.’”
Id. Patent Owner also asserts that a person of ordinary skill in the art would
not have understood “Morgan’s discussion of pulse duration control to
‘encompass cinematography, videography, and similar applications.” Id.
at 41. Instead, Patent Owner explains that “pulse duration control” is
different than “rolling shutter compensation,” and is used “to generate
various to generate various intensities of light from the light sources” or to
“mitigate potential undesirable or unpredictable variations in LED output
that may arise if a variable LED drive current were employed.” Id. (quoting
Ex. 1005, 11:22-48; citing Ex. 2001 § 53). Patent Owner states that because
LEDs operate by “blinking,” i.e., cycling through a rapid on/off state, a
“flicker effect” may be observed by the human eye. Id. (citing Ex. 2001
q 54). Patent Owner explains that Morgan implements pulse control
modulation to overcome the undesirable variations in LED output. /d.
at 41-42 (citing Ex. 1005, 12:14-35; Ex. 2001 § 54).

On this record, Petitioner fails to demonstrate that Morgan discloses
“at least one simulation parameter characterize[d by] a user customizable
lighting effect . . . for at least one of videography, broadcasting,
cinematography, studio filming, and location filming.” Ex. 1001, 11:54—
12:3 (claim 1), 12:57-13:8 (claim 15), 14:1-18 (claim 20). Petitioner asserts
that Morgan describes “theatrical or other entertainment-based/special
effects lighting,” and that a person of ordinary skill in the art would have
understood that to include “special effects for videography, broadcasting,

cinematography, studio filming, or location filming.” Pet. 18-19 (citing
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Ex. 1005, 10:46-58; Ex. 1003 § 77). However, in context, “Morgan teaches
that its lighting system can be employed in a variety of real-life (i.e., live)
applications, including in a theatre setting,” as Patent Owner explains.
Prelim. Resp. 39. Specifically, Morgan describes that its lighting system

may be employed in a variety of applications including, but not
limited to, direct view or indirect-view interior or exterior space
(e.g., architectural) lighting and illumination in general, direct or
indirect illumination of objects or spaces, theatrical or other
entertainment-based/special effects lighting, decorative lighting,
safety-oriented lighting, vehicular lighting, lighting associated
with, or illumination of, displays and/or merchandise (e.g. for
advertising and/or in retail/consumer environments), combined
lighting or illumination and communication systems, etc., as well
as for various indication, display and informational purposes.

Ex. 1005, 10:46-58. There is no mention of “videography, broadcasting,
cinematography, studio filming, or location filming” in Morgan. Petitioner’s
witness provides no explanation as to why a person of ordinary skill in the
art would have understood “theatrical or other entertainment-based/special
effects lighting” to suggest “videography, broadcasting, cinematography,
studio filming, and location filming,” and offers nothing beyond what is
alleged in the Petition. Ex. 1003 § 77. Our reviewing court has “repeatedly
recognized that conclusory expert testimony is inadequate to support an
obviousness determination on substantial evidence review.” TQ Delta, LLC
v. Cisco Sys., Inc., 942 F.3d 1352, 1359 (Fed. Cir. 2019); see 37 C.F.R.
§ 42.65(a) (“Expert testimony that does not disclose the underlying facts or
data on which the opinion is based is entitled to little or no weight.”).

In contrast, Patent Owner, through the testimony of Mr. Kramer,
explains that a person of ordinary skill in the art would have understood that

“[1]ighting systems used in live applications, such as those in Morgan, are
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notably different than the claimed use for ‘videography, broadcasting,
cinematography, studio filming, and location filming.”” Prelim. Resp. 40
(citing Ex. 2001 4 52). As Patent Owner explains, these differences are not
trivial and lighting systems “can differ very significantly in their
construction and functionality depending on their intended use.” Id. Some
differences for consideration in studio filming include, among other things,”
the location of the light source, lenses to direct and focus the light, the
quantity of light source, the modulation of the lighting, and the need to
account for imaging device characteristics, like frame-rate. Id.

We are also not persuaded by Petitioner’s position that a person of
ordinary skill in the art would have understood that “Morgan’s disclosure
encompasses cinematography, videography, and similar applications based
on its discussion of pulse duration control” and that the ordinarily skilled
artisan “would recognize the need for rolling shutter compensation for
preventing unwanted flicker, or other artifacts.” Pet. 19 (citing Ex. 1003
99 77). Petitioner suggests that “pulse duration control” and “rolling shutter
compensation” refer to the same thing. Ex. 1003 | 77 (“pulse duration
control (also known as rolling shutter compensation in the art)””). However,
Patent Owner persuasively explains that “pulse duration modulation is a
common method of controlling the light output of LED light sources.”
Prelim. Resp. 41 (citing Ex. 2001 q 54). Specifically, Patent Owner explains
that “LEDs typically operate Pulse Width Modulation (‘PWM?), which
works by ‘blinking’ LEDs at a rapid rate, such that it cycles through ‘on’ and
‘off” states many times per second in order to reduce the noticeability of the
‘flicker effect’ (flicker observed by the human eye).” Id. Morgan’s

description of its controller operation is consistent with Patent Owner’s
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position and explains that the controller applies voltage “at a frequency that
is greater than that capable of being detected by the human eye” so that “an
observer of the light generated by the light source does not perceive the
discrete on-off cycles (commonly referred to as ‘flicker effect’), but instead
the integrating function of the eye perceives essentially continuous light
generation.” Ex. 1005, 12:9-28. Morgan does not mention “rolling shutter
compensation” or the use of a camera. See generally Ex. 1005; Ex. 2001

9 54. Accordingly, on this record, Petitioner fails to establish sufficiently
that Morgan in view of Julio suggests “at least one simulation parameter
characterize[d by] a user customizable lighting effect . . . for at least one of
videography, broadcasting, cinematography, studio filming, and location
filming.”

In view of the foregoing, Petitioner fails to demonstrate a reasonable
likelihood that claims 1, 15, and 20 of the *257 patent would have been
obvious over the combined disclosures of Morgan and Julio.

4. Remaining Claims

Petitioner does not present any arguments or evidence with respect to
claims 2-14, 16-19, and 21 that would remedy the defects noted above with
respect to independent claims 1, 15, and 20. Thus, Petitioner fails to
demonstrate a likelihood that the subject matter of claims 2-14, 16-19, and
21 would have been obvious over the combined disclosures of Morgan and

Julio.

E. Discretion to Deny Institution under 35 U.S.C. § 325(d)
Petitioner and Patent Owner both address 35 U.S.C. § 325(d). Pet. 6—
7; Prelim. Resp. 26. Because we deny the Petition on the merits, we do not

address the arguments about discretion to deny institution.
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II. CONCLUSION

For the foregoing reasons, we determine that Petitioner does not
demonstrate a reasonable likelihood that it would prevail with respect to at
least one of the claims challenged in the Petition. Accordingly, we deny the
Petition and do not institute an inter partes review of the *257 patent.

IV. ORDER
It is ORDERED that the Petition is denied as to all challenged claims

of the °257 patent and no trial is instituted.
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Marc Vander
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C[’aange(s) aPPlied 2
to documen’c}
/MT in the Specification:
10/2,/2018
page 7

Please amend the Paragraph beginning at Pape8rthare2yas follows:
Figure 33 s a flow diagram of a method for adjusting a lighting device;

Figure 3b is a more detailed version of Figure 3a;

Please amend the Paragraph beginning at Page 8, line 23, as follows:
Figure 2 schematically shows an example where a lighting effect simulator 100

and the light 102 are integrated 1o a single studio lamp device 120. In one example, the

! light 102amp dewiee—is an array of LEDs, preferably of differing celours. This
arrangement does not require the DMX distribution hub 302, power elements 304, 306 as
described above, and is more flexible in producing effects as will be described in more

i detatl below. A microcontroller or other computing unit is integrated in the lamp device

120 for performing calculations.

Please amend the Paragraph beginning at Page §, line 30, as follows:

An input interface 105 including a A-—control panel is provided at a back panel of

the lamp_deviceisht 120 The control panel can include for example buttons, rotary
knobs, sliders, and/or a display/input panel for user input of parameters for simulating an
effect. In a variant a simple digital interface is provided on the light itself for user input of
simulation parameters to control the lighting effect. In another variant the lamp
devigceight 120 is adapted for communication with a wireless user device and receives
user-selectable simulation parameters to control the lighting effect from the user device.
The user device may for example be a tablet or smart phone with suitable hardware /
software {e.g. an app) for receiving user input of simulation parameters and transmitting

that data to the light 1028 The system of Figure 2 is simpler to set up and less expensive

than that of Figure 1 as there are fewer pieces of hardware. Furthermore the energy
inefficiency of ‘hot light’ systems (i.e. a 1K hot light consumes 1000 watt/hour, vs 38
watt per hour of current generation LED system), Systems such as that described in
Figure 1 using a flicker box and typically “hot lights’ also suffer from the significant
disadvantage that a hot light is a fixed colour of light, either daylight 5600K or most
commonly tungsten 3200K. When recreating an effect such a lightning this effect would
appear at the blue end of the colour spectrum 1.e. 7000K+ so utilising a 3200K light for
this would require an operator to climb up a ladder to apply one or more CTB (Colour

temperature blue) filter(s) to the light in order to achieve the desired colour temperature.
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Electronic Patent Application Fee Transmittal

Application Number:

15820469

Filing Date:

22-Nov-2017

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Filer:

Martin Dennis Moynihan

Attorney Docket Number:

70945

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

2501 1 500

500
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Description Fee Code Quantity Amount Sul:j;l’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 34684858
Application Number: 15820469
International Application Number:
Confirmation Number: 5873

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Customer Number:

67801

Filer:

Martin Dennis Moynihan

Filer Authorized By:

Attorney Docket Number: 70945
Receipt Date: 24-DEC-2018
Filing Date: 22-NOV-2017
Time Stamp: 04:35:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $500

RAM confirmation Number

122618INTEFSW00015522501407

Deposit Account

501407

Authorized User

Martin Moynihan

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (if appl.)
230396
70945IssueFeeTransmittalShee
1 Issue Fee Payment (PTO-85B) tfromNoticeofAllowancedated no 1
26Sep201 8_pdf f5784c439962dadabd356bees0af57193e0!
f37¢
Warnings:
Information:
29993
2 Fee Worksheet (SB06) fee-info.pdf no 2
a5f623782018491f295e3dd 15e1034434a3
alfdo
Warnings:
Information:
Total Files Size (in bytes){ 260389

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 145

Alexandria, Virginia 22313-1450

WWW.USDtO.gov

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |

15/820,469 1172272017 Roderick Allen Gammons 70945
CONFIRMATION NO. 5873

67801 37 CFR 1.48 ACKNOWLEDGEMENT
MARTIN D. MOYNIHAN d/b/a PRTSI, INC. LETTER

P.O. BOX 16446
ARLINGTON, VA 22215 N SR

Date Mailed: 11/16/2018

NOTICE OF ACCEPTANCE OF REQUEST UNDER 37 CFR 1.48(a)

This is in response to the applicant's request under 37 CFR 1.48(a) submitted on 11/09/2018.
The request under 37 CFR 1.48(a) to correct the inventorship, to correct or update the name of an inventor, or to
correct the order of names of joint inventors is accepted.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/byemane/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDtO.gov

APII\)IIFJII\SL[QE;ON I 3511(LCI)NDGAOTIE I GRUI;J?TRT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/820,469 11/22/2017 2844 780 70945 20 ’
CONFIRMATION NO. 5873
67801 UPDATED FILING RECEIPT
MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.0. BOX 16446 ) R L LK

ARLINGTON, VA 22215
Date Mailed: 11/16/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Roderick Allen Gammons, Staines Upon Thames, UNITED KINGDOM,;
Andrew Francis, Witham, UNITED KINGDOM;
Roderick Aaron Gammons, Winkfield, UNITED KINGDOM,;
Stefan Lange, Shepperton, UNITED KINGDOM;
Applicant(s)
Rotolight Limited, London, UNITED KINGDOM;

Power of Attorney: The patent practitioners associated with Customer Number 67801

Domestic Priority data as claimed by applicant
This application is a CON of 15/481,460 04/07/2017
which claims benefit of 62/319,809 04/08/2016

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
UNITED KINGDOM 1606907.2 04/20/2016 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No
Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as

appropriate.

Projected Publication Date: Not Applicable
page 1 of 3
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Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

LIGHTING SYSTEM AND CONTROL THEREOF
Preliminary Class
315
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

CONTROL THEREOF

Examiner: Thai N. PHAM

In re Application of.: §
§
Roderick Allen GAMMONS etal. § Contfirmation No.: 5873
§
Serial No.: 15/820,469 §
§ Art Unit: 2844
Filed: November 22, 2017 §
§
For: LIGHTING SYSTEM AND § Attorney Docket: 70945
§
§
§

Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PETITION TO ADD INVENTORS UNDER 37 C.F.R. §1.48(c)

Sir:

This is a Petition to Add Inventor, for which a fee of $300.00 is due. Please charge
my Deposit Account 50-1407 for this fee, as well as any additional fees due.

The above-identified patent application as originally filed included three (3)
inventors, namely Roderick Allen GAMMONS, Andrew FRANCIS and Roderick Aaron
GAMMONS. By error, without deceptive intent, the name of one (1) additional inventor,
namely Stefan LANGE was left out.

An executed Declaration and Statement under 37 CFR 3.73(c) are attached herewith,
along with a Supplemental Application Data Sheet (ADS).

Consequently, please add Stefan LANGE as the 4™ inventor to the above-identified

patent application.

Respectfully submitted,
/Martin D. Moynihan/

Martin D. Moynihan

Registration No. 40338

Telephone: (703) 859-9634
Date: November 9, 2018
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PTAINGE (05-12)
Approved for use through $173312014. OMIE OS85 1-G032
U3, Patent and Trademark Cffice; U.S. DEPARTMENMT OF COMMERCE

fioc Code: Qath
Document Description: Oath or declaration flsd

Linder the Papenyork Raduction Act of 1995, no persnns are requires o respond 1o 2 oulisation of information unless it ontains a vaiid GME control rumber.

g’f DECLARATION FOR UTILITY OR
DESIGN
PATENT APPLICATION
(37 CFR 1.63)

Attornsy Docket

Numibar 70843

First Named Inventor | Roderick Allen GAMMONS

COMPLETE IF KNOWN
Daciaration Ceciaration
Subrnitted 1 Submiitted After initial i . 250 AT
Wit it g Filing (surcharge Application Number 15/820.489
Fiiing (37 CFR 1.46{(f)}

T Syasfo N A T
required Fiing Date November 22, 2017

2844
Thai N, PHAM é’d

Art Unit

Examiners Name

.

*,

LIGHTING SYSTEM AND CONTROL THEREQF

{Title of the fention
As below named inventor, | hereby declare that:

This declaration is directed tor

1

The attached application,

OR

United States Appiication or PCT Number
Filed On Novemben 22,2017

15/820,468

The above-identified application was made or authorized to be made by me,
I believe | am the original inventor or an original joint inventor of a claimed invention in the application:

{ hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

Authorization To Permit Access To Application by Participating Office

@ if chacked, the undersigned herebhy grants the USPTO authority to provide the European Patent Office (EPQ), the

Japan Patent Office (JPQ}, the Korean Intellectual Property Office (KIPQ), the World intelieciual Property Office {WIRQ), and
any other inteliectual property offices in which a foreign application claiming priority to the above-identified patent application is
filed acocess to the gbove-identifiad patent application. See 37 CFR 1.14{c} and {h}. This box should not be checked if the
applicant does not wish the ERQ, PG, KIPO, WIFG, or ather intellectual property office in which a forsign application daiming
prionity 1o the above-identified patent application is filed 0 have aocess o the sbove-identified patent application.

In accordance with 37 CFR 1.14(h){3}, access will be provided o a copy of the above-identifiad patent application with respect
o 1) the sbove-ideniified patent application-as-fled; 2) any foraign application to which the above-identifiad patent application
claims priority under 38 U.8.C. 118{a)-{d} if a copy of the foreign appiication that satisfies the ceriified copy requirement of

37 CFR 1.85 has been filed in the above-identified patent application; and 3} any U.S. application-as-flad from which benefitis
sought in the above-identified palent application.

In aooordance with 37 OFR 1.14({c), access may be provided to information conceming the date of {filing the Authorization to
Permit Socess to Aupliostion By Paviisipeting Oificas

[Page 10f 2}
This collection of information is required by 35 US.C. 1S and 37 CFR 1.83. The information is required to obiain or ralain 8 benefit by the public which is to
file {and by the USFTQ ta prosess) an . C by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coflection is estimaled o iake
29 mintes ¥ complete, including gathering, preparning, snd \ubm-i‘arm the completed application fomm to the USPTO. Time wilt vary depending upon the
individual case. Any comments on the amount of ime you require to cumplate his form andfor suggestions for reducing this burden, should be sentio the
Chief information Offices, U.S. Patent and Trademark Office, U.8: Depariment of Commene, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS T0 THIS ADDRESS. SEND TO: Conunissioner for Patesis, PO, Box 1450, Alexangsiz, WA 2231314580,

i you need assistancs in completing the form, call 1-800-FTO-9198 and sefect option 2,
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Attorney Dockat Number: 70845 FTOIAANS (0817}
Approved for u ough 3132014 QMB (65101
U.8. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERTE

Unier the Papanvork Reduction Aot of 1895, no persons are requined io respond to a collection of information snless it contains ) vatid OME cosirt mamber,

DECLARATION — Utility or Design Patent Application

........ o
. The address

Uirect alf associated with Correspondence
Correspondence o " Qustorner Nurmnbes: 5?8@1 GR E::} address below
Name

Aridase e

ity State T

Country Telephons “Ernan

{ have raviewed and understand the contents of the above identified application.

§ acknowladge the duty to disclose information matarial to the patentsbility of the claims. as defined by 37 CFR 1.58.

LE&& NAME OF SOLE OR FIRST INVERTOR:
{E g Gien Name {festand middie (T any)) and Family Name oF Sumame)
Roderick Allen GAMMONS

Inveniors Bignaltre . e TOskoRsl

Residencs! City Blate Country

Staines Upon Thames Surrey Graat Britain

“Malling Address

135 Chertsey Lane

Tty Stade T T County

Staines Upon Thames Surrey TW18 3LR Great Britain

Adaiianat inveniors are being named on the __ 1 Supplomenial shoat{s} PTO/AINTD attached hoereio
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Attorney Docket Numbaer: 70845

LG Patent and Trademark O
Undsar the Paperwork Reduction Act of 1885, no persons are required to respond {0 & cofledtion of information unless
a i £

PTOAIAN0 {08-12)8
Approved {or use thvough G1/33201400M8 06510032
ce; U3 DEPARTMENT OF COMMERCE
wonrieing @ valid OMB controf number.

o

SUPPLEMENTAL SHEET FOR DECLARATION

ADHTIONAL INVENTOR(S)
Supplemental Sheet {for PTG/AIANINS 08}

Page 1ol %

Legal Name of Additional Joint Inventor, if any!

{€.g., Given Mame {{irst and middie {if any}} and Family Name or Surname}
Andrew FRANCIS

Inventor's

Signature .  Date {Qptional),
Witham Esgex Great Beifsin

Hasidence: Oty _Siate Courtny.

& Wickham Bishops

#ailing Address

Withan Essex S8 2NU Great Britain
DRty State Zin COuiny

| Legal Mame of &dditional Joint inventer, if any:

{£.g., Given Name {first and middie {if any}} and Family Mame or Surname)

Roderick Aaron GAMMONS

antor's ) " e
Sigriature e T ot g Date {Optional}
Winkfield Windsor Great Britain
-Residence: City Sizte Country
¥eich Cottage, Love! Road,
Mailing Address
Winidield Windsor B4 2BY Great Britain
iy State Zig oLy

Legal Name of Additional Joint Inventor, if amy:

{£.g., Given Name {first and middie (i any}) and Family Name or Surame}
Siefan LANGE

fnventors ’;:;
‘% %f e

DO EE

Signature Date (Optional) TN E
E Shepperton Middiesax Great Britain

Residence: Clty Sigte Cauntry
| Codar Lodge, Towpath ’

Maling Address o .

Shepperion Middiesex TWT SLL Great Britain

City &_‘;_ggte i Country

Thia soiscticn of inforrnation is
f: icati ¢ y is governed by 38 .30, §

casa. dny o1
&. Patent and Trademary O

an |’y
and submiling the > ETH forn o the USPTQOLT
andier suggestons for reducing this burden, should
VA& 22313-1450; DO NOT SENE FEES OR COM
i you

sant o the Chi

i > iation Officer,
£D FORMS TO THIG

DRESS. SEND T8: Cammissioner for Patsnts, 5.,

the gutlic whish is 1 Rle {and by the USPT
Tuige o i i i g

Exhibit 1002

Aputure v. Rotolight - IPR2024-01424
Page 81 of 718



ToR4s
ASSIGNMENT

For good and valuable consideration, the receipt and sufficiency of which is
bereby acknowledged, the undersigned (hereinafier called the “Assignor”™}:

Stefan LANGE

Cedar Lodge Towpath, Shepperton
TWIT $LL Middiesex

Great Britain

hereby sell{s), assign(s) and transfer(s) to!

Rotolight Limited

¢/o London Law, The White House, 57-63 Church Road, Wimbiedon Village
SWi9 S5B London

Great Britain

{(hereipafier called the “Assiguee™), Hs successors, assigns, nominees or other legal
representatives, the undersigned’s entire rights, title and interest in and to the invention titled:

LIGHTING SYSTEM AND CONTROL THEREQF
described and claimed in the following Patent Application

US Patent Application Me. 15/82(,469,
fifed on November 23, 2017,
and identified as Attorney Docket Mo, 78945

and in and io said Patend Application, and all original and reissued Patents granted thewsfore,
and all divisions and continuations thereof, any corresponding PCT Patent Application and
the National Phases thereof, including the right to apply and obtain Patents in all other
countriss, the right to claim priority under Interpational Conventions, and the Letters Fatent
which may be granied thercon:

covenant that the undersigned have (has) the full right to convey the entire interest therein
assigned;

authorize(s) and request{s) the Registrar of Patents, and any Official of any coundry whose
duty it is to issue Patents on applications as aforesaid, to issue the said Letters Patent to the
said Assignes;

and agree(s} to sign all lawful papers, make all rightful caths, do all lawful acts requusite for

such Patent Applications, and do everything possibie 10 aid said Assignes 1o apply for, obtain
and enforce Patent protection for said invention.

ASSIGHMOR

U e

Stefan LANGE
AT oreBar R

Daiel
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Attorney Docket Number : 70945 PTO/AIA/G6 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 19895, no persons are required {o respond to a collection of information uniess it displays a valid OMB control number

STATEMENT UNDER 37 CFR 3.73(c}
Applicant/Patent Owner: _Roderick Allen GAMMONS (et al)

Application No./Patent No.:_15/820,469 Filed/lssue Date: November 22, 2017

Titled: LIGHTING SYSTEM AND CONTROL THEREOQOF

Rotolight Limited. a _Corporation

{Name of Assignee) {Type of Assignee, &.g., corporation, parinership, university, goverment agency, etc.)

states that, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. [Zl The assignee of the entire right, title, and interest.
2. D An assignee of less than the entire right, title, and interest {(check applicable box):

D The extent (by percentage) of its ownership interestis ___%. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified documeni(s) showing the transfer is attached.
The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either (choose gpe of options A or B below):

A B An assighment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. @ A chain of title from the inventor(s), of the patent application/patent identified above, fo the current assignee as follows:
1. From: nventors Roderick Allen GAMMONS Tor Rotolight Limited
Andrew FRANCIS and Roderick Aargn GAMMONS
The document was recorded in the United States Patent and Trademark Office at

Reel 044553, Frame 0881, or for which a copy thereof is attached.
2. From: nventor Stefan LANGE To: _Rotolight Limited
The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This coliection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is fo file (and by the USPTO o
process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is eslimated lo {ake 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time wili vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.8. Patent and Trademark Office,
U.8. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Attorney Docket Number : 70945 PTO/AIA/G6 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 19895, no persons are required {o respond to a collection of information uniess it displays a valid OMB control number

STATEMENT UNDER 37 CFR 3.73(c})

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel ___, Frame , or for which a copy therecf is attachad.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
8. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel ___, Frame , or for which a copy thereof is attached.

E:! Additional documents in the chain of tille are listed on a supplemental sheeti(s).

D As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a frue copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

Martin D. Moynihan/ November 9, 2018
Signature Date
Martin D. Moynihan 40338
Printed or typed Name Title or Registration Number
[Page 2 of 2]

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 84 of 718



| Supplemental ADS PTO/AIA 4 (OB-12)

Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are requiredto respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number| 70945

Application Data Sheet 37 CFR 1.76

| Application Number 15/820.469
Title of Invention LIGHTING SYSTEM AND CONTROL THEREOF

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form
contains the bibliographic data arranged in a format specified by the United states Patent and Trademark Office as outlined in 37 CFR
1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System
(EFS) or the document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix | Given Name Middle Name Family Name Suffix
Roderick Allen GAMMONS

Residence Information (Select One) O US Residency ® Non US Residency O Active US Military Service

City | Staines Upon Thames | State/Province | Surrey | Country | GB

Mailing Address of Inventor:

Address 1 135 Chertsey Lane

Address 2

City Staines Upon Thames | State/Province | Surrey

Postal Code TW18 3LR | Country | GB

Inventor 2

Legal Name

Prefix | Given Name Middle Name Family Name Suffix
Andrew FRANCIS

Residence Information (Select One) O US Residency ® Non US Residency O Active US Military Service

City | Witham | State/Province | Essex | Country | GB

Mailing Address of Inventor:

Address 1 4 Wickham Bishops

Address 2

City Witham | State/Province | Essex
Postal Code CM8 3NU | country | cB
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| Supplemental ADS PTO/AIA 4 (OB-12)

Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number| 70945

Application Data Sheet 37 CFR 1.76

| Application Number | 15/820,469

Title of Invention LIGHTING SYSTEM AND CONTROL THEREOF

Inventor 3

Legal Name

Prefix | Given Name Middle Name Family Name Suffix

Roderick Aaron GAMMONS

Residence Information (Select One) O US Residency ® Non US Residency O Active US Military Service

City | Winkfield | State/Province | Windsor | Country | GB

Mailing Address of Inventor:

Address 1 Vetch Cottage, Lovel Road

Address 2

City Winkfield | State/Province | Windsor

Postal Code SL4 2EU | Country | GB

Inventor 4

Legal Name

Prefix | Given Name Middle Name Family Name Suffix
| Stefan LANGE

| Residence Information (Select One) O US Residency ® Non US Residency O Active US Military Service

| City Sheggerton State/Province | Middlesex Country GB

Mailing Address of Inventor:

|| Address 1 Cedar Lodge, Towpath

Address 2
| City Shepperton State/Province | Middlesex
| Postal Code TW17 9LL Country @
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| Supplemental ADS PTO/AIA 4 (OB-12)

Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number| 70945

Application Data Sheet 37 CFR 1.76

| Application Number 15/820.469
Title of Invention LIGHTING SYSTEM AND CONTROL THEREOF

Correspondence Information:
Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

D An Address is being provided for the correspondence Information of this application.

Customer Number 67801
Email Address martin@ipatent.co.il

Application Information:

Title of the Invention LIGHTING SYSTEM AND CONTROL THEREOF

Attorney Docket Number 70945 | Small Entity Status Claimed
Application Type Non Provisional

Subject Matter Utility

Suggested Class (If any) | Sub Class (If any) |
Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) | 5 \ Suggested Figure for Publication (if any) |

Publication Information:

O Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
O subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application.
Providing this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37
CFR 1.32). Either enter Customer Number or complete the Representative Name section below. If both sections are
completed the customer Number will be used for the Representative Information during processing.

Please Select One: ®Customer Number [OUS Patent Practitioner | O Limited Recognition (37 CFR 11.9)
Customer Number 67801

Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation Of 15/481,460 2017-04-07
Prior Application Status Expired
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| Supplemental ADS PTO/AIA 4 (OB-12)

Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are requiredto respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number| 70945
Application Data Sheet 37 CFR 1.76
| Application Number 15/820.469
Title of Invention LIGHTING SYSTEM AND CONTROL THEREOF
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Claims Benefit Of Provisional 62/319,809 2016-04-08

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application
for which priority is not claimed. Providing this information in the application data sheet constitutes the claim for
priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(a).
Application Number Country Filing Date (YYYY-MM-DD) Priority Claimed
1606907.2 GB 2016-04-20 @ Yes O No

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), and any
other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant does not
wish the EPO, JPO, KIPO, WIPQ, or other intellectual property office in which a foreign application claiming priority to the instant
patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h) (3), access will be provided to a copy of the instant patent application with respect to: 1) the instant
patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of

37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is sought in the
instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

® Assignee [ O Legal representative under 35 U.S.C 117

O Person to whom the inventor is obligated to assign. | O Person who shows sufficient propriety interest
If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:
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PTO/AIA/14 (OB-12)

| Supplemental ADS

Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are requiredto respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number| 70945

Application Data Sheet 37 CFR 1.76
15/820.,469

Application Number

LIGHTING SYSTEM AND CONTROL THEREOF

Title of Invention

Name of the Deceased or Legally Incapacitated Inventor : |

If the Assignee is an Organization check here.

Organization Name \ Rotolight Limited

Mailing Address Information:

Address 1 c/o London Law, The White House, 57-63 Church Road, Wimbledon Village
Address 2

City London State/Province

Country [ GB Postal Code SW19 5SB
Phone Number Fax Number

Email Address

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

Signature /Martin D. Moynihan/ Date (YYYY-MM-DD) [ 2018-11-09

First Name 40338

Martin | Last Name | Moynihan Registration Number

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which

is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Electronic Patent Application Fee Transmittal

Application Number:

15820469

Filing Date:

22-Nov-2017

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Filer:

Martin Dennis Moynihan

Attorney Docket Number:

70945

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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A . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
CORRECTION OF INVENTORSHIP ON MERITS 2819 1 300 300
Total in USD ($) 300
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Electronic Acknowledgement Receipt

EFS ID: 34258395
Application Number: 15820469
International Application Number:
Confirmation Number: 5873

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Customer Number:

67801

Filer:

Martin Dennis Moynihan

Filer Authorized By:

Attorney Docket Number: 70945
Receipt Date: 09-NOV-2018
Filing Date: 22-NOV-2017
Time Stamp: 08:09:55
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $300

RAM confirmation Number

110918INTEFSW00007140501407

Deposit Account

501407

Authorized User

Martin Moynihan

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y )/ l. . 9
Number Message Digest | Part/.zip| (if appl.)
35819
] Petition for review by the Office of 70945PetitiontoAddInventorSt no 1
Pe“tlons EfanLANGEpdf bf41c7c8376790ab3a5f03ae0db4f92d90f2|
a706
Warnings:
Information:
581678
2 Oath or Declaration filed 70945ExeCl:_t/f\a’c\J‘gEclz;anonStef no 3
an p 3439932001ac7cc77c¢91833e2d15449cbas|
Warnings:
Information:
317114
Assignee showing of ownership per 37 70945ExecutedAssignmentStef
3 9 CFgR o3 PP anLANGESecondSTATEMENT. no 3
: df 1b2323a518fe1789d38e275cff591e103674
p
Warnings:
Information:
80379
- 70945SupplementalApplicatio
4 Application Data Sheet no 5
nDataSheet.pdf ea4aBbb434e743684b60f1d1a9f7602b7ca
a6825
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
30099
5 Fee Worksheet (SB06) fee-info.pdf no 2
7fbee2a63ebeb27750913c430fbcbbd8a09)
Warnings:
Information:
Total Files Size (in bytes):| 1045089
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 11/14/2018

VVAN11 SALE #00000017  Mailroom Dt: 11/09/2018 501407 15820469
01 FC : 2830 70.00 DA
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

67801 7590 09/26/2018 | EXAMINER |
MARTIN D. MOYNIHAN d/b/a PRTSI, INC. PHAM, THAIN
P.0. BOX 16446
ARLINGTON, VA 22215 | ART UNIT PAPER NUMBER |
UNITED STATES OF AMERICA o

DATE MAILED: 09/26/2018

APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/820,469 11/22/2017 Roderick Allen Gammons 70945 5873

TITLE OF INVENTION: LIGHTING SYSTEM AND CONTROL THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 30 $0 $500 12/26/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

67801 7590 09/26/2018
MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.O. BOX 16446
ARLINGTON, VA 22215
UNITED STATES OF AMERICA

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

ﬁapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/820,469 11/22/2017 Roderick Allen Gammons 70945 5873
TITLE OF INVENTION: LIGHTING SYSTEM AND CONTROL THEREOF
I APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 $0 $0 $500 12/26/2018
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
PHAM, THAIN 2844 315-297000

1. Change of correspondence address or indication of "Fee Address" (37

CFR 1.363).
d Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys 1

or agents OR, alternatively,

2

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no nameis 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individuat [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

A check is enclosed.
J Payment by credit card. Form PTO-2038 is attached.

[ 1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
J Applicant certifying micro entity status. See 37 CFR 1.29

J Applicant asserting small entity status. See 37 CFR 1.27

d Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/820,469 11/22/2017 Roderick Allen Gammons 70945 5873
67801 7590 09/26/2018 | EXAMINER |
MARTIN D. MOYNIHAN d/b/a PRTSI, INC. PHAM, THAIN
P.O. BOX 16446
ARLINGTON, VA 22215 [ arronm PAPERNUMBER |
UNITED STATES OF AMERICA 2844

DATE MAILED: 09/26/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
15/820,469 GAMMONS ET AL.
Notice of Allowability EmTL":/:M ngf"“ A rirst Inventor to File)
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to amendment submitted on 07/10/2018.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [[] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-21. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X] Al b)[JSome *c) []None of the:
1. X] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. __
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).
6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 07/30/2018

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/THAI PHAM/
Primary Examiner, Art Unit 2844

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180917
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Application/Control Number: 15/820,469 Page 2
Art Unit: 2844

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AIA.
DETAILED ACTION

This Office Action is responsive to the applicant's amendment submitted on
06/28/2018. Claims 1-20 have been amended. Claim 21 is newly added. The
specification has amended to fix some minor informalities. The drawings have been
amended to clarify the claim languages. Thus, claims 1-21 are currently pending in the
instant application.

Information Disclosure Statement
1. The information disclosure statements (IDSs) submitted on 07/30/2018 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statements have been considered by the examiner.

Allowable Subject Matter

2. Claims 1-21 are allowed.
3. The following is an examiner’s statement of reasons for allowance. The prior art
fails to teach or fairly suggest combination of elements recited in independent claims 1,
15 and 20 including:

“an effect simulator adapted to calculate a time varying lighting value based on at
least one simulation parameter; wherein said at least one simulation parameter
characterises a user customisable lighting effect selected from a range of different user
customisable lighting effects for at least one of: videography, broadcasting,

cinematography, studio filming, and location filming; wherein the at least one simulation
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Application/Control Number: 15/820,469 Page 3
Art Unit: 2844

parameter is at least one of: a random brightness, a random duration; and a random
interval; said simulation parameter depending on the user customisable lighting effect
being simulated; and wherein an output of the effect simulator is adapted to control a
lighting device according to the calculated variation of lighting over time.”

Comparing to the prior art of the record, because none of the prior art references
of the record, either stand alone or in combination, has taught or suggest the above
mentioned features in combination with other limitations recited in the claims above.
Therefore, the claims seemed patentable over the prior of record.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on
Statement of Reasons for Allowance."

Conclusion
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THAI PHAM whose telephone number is (571)270-
5518. The examiner can normally be reached on 5/4/9 M-F 9:00 AM - 6:30PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 15/820,469 Page 4
Art Unit: 2844

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Douglas Owens can be reached on (571)272-1662. 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.

/THAI PHAM/
Primary Examiner, Art Unit 2844
09/17/2018
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 15550460 GAMMONS ET AL.

THAI PHAM 2844
CcPC
Symbol Type Version
F21v 003 F 2013-01-01
Ho5B 029 I 2013-01-01
HosB 0272 I 2013-01-01
HosB 0254 I 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

21
(Assistant Examiner) (Date)
/THAI PHAM/
Primary Examiner.Art Unit 2844 09/17/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20180917
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15820469 GAMMONS ET AL.
THAI PHAM 2844
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
Flo2 v 23/00 (2015.01.01)
H|o B 37 /02 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
21
(Assistant Examiner) (Date)
/THAI PHAM/
Primary Examiner.Art Unit 2844 09/17/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20180917
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 15550460 GAMMONS ET AL.
THAI PHAM 2844
O Claims renumbered in the same order as presented by applicant O CPA O T.D O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17 17
2 2 18 18
3 3 19 19
4 4 20 20
5 5 21 21
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
NONE
Total Claims Allowed:
21
(Assistant Examiner) (Date)
/THAI PHAM/
Primary Examiner.Art Unit 2844 09/17/2018 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20180917
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

15820469 GAMMONS ET AL.
THAI PHAM 2844
CPC- SEARCHED
Symbol Date Examiner
H05B37/02 OR H05B37/0272 OR H05B37/029 OR H05B37/0281 3/3/2018 TP
OR H05B33/08 OR H05B33/0842 OR F21V23/00 OR F21V23/003
Same as above 9/17/2018 TP
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the

scope of the search.

SEARCH NOTES
Search Notes Date Examiner
CPC search, Text search, Inventor name search, Assignment data search, 3/3/2018 TP
backward and forward search
Looked at IDS 3/3/2018 TP
Looked at PCT and ISA search report 3/3/2018 TP
Updated East search 9/17/2018 TP
Looked at IDS 9/17/2018 TP
Did the interference search 9/17/2018 TP
INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner

CPC Symbol

U.S. Patent and Trademark Office

Part of Paper No. : 20180917
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INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
HO5B 37/02, 37/0272, 37/029, 37/0281, 33/08, 33/0842 9/17/2018 TP
F21Vv 23/00, 23/003 9/17/2018 TP

U.S. Patent and Trademark Office

Part of Paper No. : 20180917
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Page 1 of 1

\ UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 5873

SERIAL NUMBER FILINSA%rE 371(c) CLASS GROUP ART UNIT ATTORNE())(_DOCKET
15/820,469 11/22/2017 315 2844 70945
RULE
APPLICANTS
Rotolight Limited, London, UNITED KINGDOM;
INVENTORS

Roderick Allen Gammons, Staines Upon Thames, UNITED KINGDOM,;
Andrew Francis, Witham, UNITED KINGDOM;
Roderick Aaron Gammons, Winkfield, UNITED KINGDOM;

*k CONTINUING DATA kkdkkkkkdkkkkkkkhkdkkhdkdkkdkhkdk
This application is a CON of 15/481,460 04/07/2017
which claims benefit of 62/319,809 04/08/2016

** FOREIGN APPLICATIONS
UNITED KINGDOM 1606907.2 04/20/2016

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

12/27/2017
Foreign Priorfy claimed Wives Lo STATEOR | SHEETS | TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met QYes D No D '\All\?;v?;tr?{:e COUNTRY DRAWINGS CLAIMS CLAIMS
Akhouiotged  Eemmars Sy — — UNITED 5 21 3
KINGDOM
ADDRESS

MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.O. BOX 16446

ARLINGTON, VA 22215

UNITED STATES OF AMERICA

TITLE
LIGHTING SYSTEM AND CONTROL THEREOF

|0 Al Fees |
FEES: Authority has bsen aiven in P |0 1.16 Fees (Filing) |
FILING FEE : Authority has been given in Paper : .
RECEIVED |No._  tocharge/credit DEPOSIT ACCOUNT U 1.17 Fees (Processing Ext. of time)
780 No. forfollowing: 0 1.18 Fees (Issue)
O Other
U Credit
BIB (Rev. 05/07).
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Receipt date: 07/30/2018 15/820,46% — GRU: 2844

PTO/SB/08a (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for f 1449A/PTO Complete if Known
ubstitute for form Application Number 15/820,469
INFORMATION DISCLOSURE Filing Date November 22, 2017
STATEMENT BY APPLICANT First Named Inventor GAMMONS Roderick Allen et
(use as many sheets as necessary) al
Art Unit 2844
Examiner Name PHAM Thai N.
Sheet 1 ‘ of | 2 Attorney Docket Number 70945
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No. ! DD-MMM-YYYY Applicant of Cited Document Relevant Passages or Relevant
2 Figures Appear
Number-Kind Code? ¢ known
1 2004/0257007 23-Dec-2004 Lys et al.
2 2014/0139130 22-May-2014 Upton
3 2018/0112862 26-Apr-2018 Gammons et al.
4 2018/0135842 17-May-2018 Gammons et al.
5 7,777,427 17-Aug-2010 Stalker ITT
6 8,253,666 28-Aug-2012 Shteynberg et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite < T3
e DTN | ns T || Wi Ko gt | 1
Country Code® Number® Kind Code” (if known) or Relevant Figures Appear
7 | CN 103090238 08-May-2013 Zheng et al.
8 CN 103313457 18-Sep-2013 Xing et al.
9 CN 103313458 18-Sep-2013 Xing et al.
10 | CN 202841602 27-Mar-2013 Lv
11 EP 2120512 18-Nov-2009 Koninklijke Philips
Electronics
12 | EP 3002995 06-Apr-2016 Van de Sluis et al.
13 | WO 2017/097741 15-Jun-2017 Van de Sluis et al.
Examiner . Date
Signature /Thai Pham/ Considered 09/17/2018

’ EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of copy of this form with next communication to applicant.

! Applicant’s unique citation designation number (optional).

See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

[N

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible.
6 Applicant is to place a check mark here if English language translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. this collection is estimated to take 2 hours to complete, including gathering, preparing, and
submiitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of commerce, P.O. Box
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /TP/
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Receipt date: 07/30/2018 15/820,46% — GRU: 2844

PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
collection of information unless it contains a valid OMB control number.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to
Substitute for form 1449A/PTO Complete if Known
Application Number 15/820,469
INFORMATION DISCLOSURE Filing Date November 22, 2017
STATEMENT BY APPLICANT First Named [nventor GAMMONS Roderick
Allen et al
" Group Art Unit 2844
(use as many sheets as necessary) Exarminer Noms PHAM Thai N.
Sheet | 2 | Of I 2 Attorney Docket Number 70945
OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials No.! item (book, magazine, journal, s_erial symposium, catalog, etc.) date, page(s), volume-issue number(s), T2
publisher, city and/or country where published.
14 Official Action Dated 09 March 2018 From the US Patent and Trademark Office
Re. Application No. 15/481,460. (9 pages)
15 Official Action Dated 22 March 2018 From the US Patent and Trademark Office
Re. Application No. 15/849,793. (14 pages)
16 Official Action Dated 28 March 2018 From the US Patent and Trademark Office
Re. Application No. 15/849,819. (17 pages)
17 Philips "Controlling LED Lighting: Transform Environments, Provide Confort and
Security, Save Energy"”, Philips Color Kinetics, Product Catalog, P.1-36, 2011.
Examiner /Thai Pham/ Date
. . 08/17/2018
Signature Considered

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of copy of this form with next communication to applicant.

! Applicant’s unique citation designation number (optional).

2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

“ For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible.

6 Applicant is to place a check mark here if English language translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. this collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of commerce, P.O. Box 1450,
Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA

22313-1450
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

\IDBs

Default
Operator

Plurals

Time
Stamp

St

"15481460"

US-PGPUB;

USPAT;
USCCR,;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2018/02/20
11:32

(("GAMMONS") near3 ("Roderick") near3
("Allen")).INV.

US-PGPUB;
USPAT;
USOCR

OR

ON

2018/02/20
11:33

378

(("FRANCIS') near3 ("Andrew")).INV.

US-PGPUB;
USPAT;
USOCR

OR

ON

2018/02/20
11:34

(("GAMMONS") near3 ("Roderick") near3
("Aaron")).INV.

US-PGPUB;
USPAT;
USOCR

OR

ON

2018/02/20
11:34

S2 and S3 and 4

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
IBM_TDB

OR

ON

2018/02/20
11:34

(("ROTOLIGHT") near3
("UMITED")). AANM.

USPAT

OR

ON

2018/02/20
11:35

22

("20070159347" | "20080129226" |
"5307295" | "5921659" | "5924784" |
"7038399" | "7353071").PN.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2018/02/20
11:44

("3787752").PN. OR ("7365649").URPN.

US-PGPUB;
USPAT;
USOCR

OR

ON

2018/02/20
11:46

S10

26

"2424525"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM TDB

OR

ON

2018/02/20
11:48

Si1

48723

(HO5B37/02 OR HO5B37/0272 OR
HO05B37/029 OR H05B37/0281 OR
H05B33/08 OR H05B33/0842 OR
F21V23/00 OR F21V23/003).CPC.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;

|BV_TDB

OR

ON

2018/02/20
12:23
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EAST Search History

S12

"20080129226"

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
|IBM_TDB

OR

ON

2018/02/20
12:24

S13

"15820469"

US-PGPUB;
USPAT;
USOCR;

IBM_TDB

OR

ON

2018/02/20
15:21

S14

"2005052751"

EPO; JPC;
DERWENT;
|BM_TDB

OR

ON

2018/03/01
18:49

S15

light$4 with control$4 with simulat$4 with
(calculat$4 or comput$4) with random

US-PGPUB;
USPAT;
USCCR,;
FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

OR

ON

2018/03/02
17:39

S16

574

light$4 with control$4 with (calculat$4 or
comput$4) with random

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2018/03/02
17:41

S17

48822

(HO5B37/02 OR HO5B37/0272 OR
H05B37/029 OR H05B37/0281 OR
H05B33/08 OR H05B33/0842 OR
F21V23/00 OR F21V23/003).CPC.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPC;
DERWENT;
|BM_TDB

OR

ON

2018/03/02
17:41

S18

37

S17 and S16

US-PGPUB;
USPAT;
USCCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2018/03/02
17:41

S19

181

light$4 same control$4 same simulat$4
same (calculat$4 or comput$4) same
random same (wire$1less or wifi or
zigbee) same user

US-PGPUB;
USPAT;
USCCR,;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2018/03/02
17:50

S21

"15849793"

US-PGPUB;
USPAT;
USCOCR,;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

OR

ON

2018/03/14
15:59

S22

12

("20070159347" | "20080129226" |
"5924784" | "7038399").PN.

US-PGPUB;
USPAT;

OR

ON

2018/03/15
15:42
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EAST Search History

USOCR;
FPRS;
EPO; JPO
DERWENT;
|BM_TDB
823 {22 ("20070159347" | "20080129226" | US-PGPUB;{OR ON 2018/03/15
"5307295" | "5921659" | "5924784" | USPAT; 15:45
"7038399" | "7353071").PN. USCOCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
S24 {3 light$4 with control$4 with (calculat$4 or {US-PGPUB;{{OR ON 2018/03/15
comput$4) with simulat$4 with (camera or§USPAT; 15:46
\ipiture$1) with frequen$3 USOCR;
FPRS;
EPO; JPO
DERWENT;
|BM_TDB
325 {6 "20140139130" US-PGPUB; {OR ON 2018/03/15
USPAT; 15:53
USOCR;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
S26 5 ("20070296354" | "20120069176" | US-PGPUB; {OR ON 2018/03/15
"7667740" | "8218068" | "8362712").PN. {USPAT; 15:583
OR ("9060404").URPN. USOCR
S27 4 "15849793" US-PGPUB; {OR ON 2018/09/17
USPAT; 10:54
USQOCR;
FPRS:
EPO; JPO;
DERWENT;
|BM_TDB
828 {15 ("20070159347" | "20080129226" | US-PGPUB; §OR ON 2018/09/17
"20140139130" | "5924784" | USPAT; 11:16
"7038399").PN. USQOCR;
FPRS;
EPO; JPC;
DERWENT;
|BVI_TDB
S29 {700  §("20010033488" | "20010045803" | US-PGPUB; {OR OFF 2018/09/17
"20020038157" | "20020044066" | USPAT; 11:53
"20020047569" | "20020047624" | USOCR
"20020048169" | "20020057061" |
"20020070688" | "20020074559" |
"20020078221" | "20020101197" |
"20020130627" | "20020145394" |
"20020145869" | "20020152045" |
"20020153851" | "20020158583" |
"20020163316" | "20020171365" |
"20020171377" | "20020171378" |
"20020176259" | "20020195975" |
"20030011538" | "20030028260" |
"20030057884" | "20030057886" |
"20030057887" | "20030057890" |
"20030076281" | "20030100837" |
"20030133292" | "20030137258" |
"20030189412" | "2909097" | "3318185" |
"3561719" | "3586936" | "3601621" |
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EAST Search History

"3643088" | "3746918" | "3818216" |
"3832503" | "3858086" | "3909670" |
"3924120" | "3958885" | "3974637" |
"4001571" | "4054814" | "4070568" |
"4082395" | "4096349" | "4241295" |
"4271408" | "4272689" | "4273999" |
"4298869" | "4329625" | "4339788" |
"4342947" | "4367464" | "4388567" |
"4388589" | "4392187" | "4420711"
"4455562" | "4500796" | "4597033" |
"4622881" | "4625152" | "4635052" |
"4647217" | "4656398" | "4668895" |
"4B75575" | "4682079" | "4686425" |
"4887340" | "4688154" | "4688869" |
"4695769" | "4701669" | "4705406" |
"4707141" | "4727289" | "4740882" |
"4753148" | "4771274" | "4780621"
"4794383" | "4818072" | "4824269" |
"4837565" | "4843627" | "4845481"
"4845745" | "4857801" | "4863223" |
"4870325" | "4874320" | "4887074" |
"4922154" | "4934852" | "4962687" |
"4965561" | "4973835" | "4979081"
"4980806" | "4992704" | "5003227" |

"5008595").PN. OR ("5008788"

"5010459" | "5027262" | "5034807"
"5036248" | "5038255" | "5072216"
"5078039" | "5083063" | "5089748"
"5122733" | "5126634" | "5128595"
"5130909" | "5134387" | "5142199"
"5154641" | "5161879" | "5164715"
"5184114" | "5194854" | "5209560"
"5225765" | "5226723" | "5254910"
"6256948" | "5278542" | "5282121"
"5283517" | "5287352" | "5294865"
"5298871" | "5301090" | "5307295"
"5329431" | "5350977" | "5357170"
"5371618" | "b374876" | "5375043"
"56381074" | "5388357" | "5402702"
"5404282" | "5406176" | "5410328"
"5412284" | "5b412552" | "5420482"
"5421059" | "5430356" | "5432408"
"5436535" | "5436853" | "5450301"
"5461188" | "5463280" | "5465144"

"5493183"

"5530322" | "5545950" | "5559681"
"5561346" | "6575459" | "5575554"
"5592051" | "5614788" | "5621282"
"5621603" | "5633629" | "5634711"
"5640061" | "5642129" | "5656935"
"5673059" | "5688042" | "5701058"
"5712650" | "5721471" | "5734590"
"5751118" | "5752766" | "5769527"
"5784006" | "5790329" | "5803579"
"5808689" | "5812105" | "5821695"
"5828178" | "b836676" | "5848837"
"5850126" | "5851063" | "5852658"
"5854542" | "5859508" | "5896010"
"5907742" | "5912653" | "5924784"
"5027845" | "5946209" | "5952680"
"5959547" | "5963185" | "5974553"
"5980064" | "6008783" | "6016038"
"6018237" | "6020825" | "6025550"

| \
| \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | |
| | \
| | \
| | \
| | \
| | \
| | \
| | \
“Saeon | icsias
"5475300" | "5489827" | "5491402" |
| "5504395" | "5519496" |
| | \
| | \
| | |
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
| | \
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EAST Search History

"6031343" | "6068383" | "6069597" |
"6072280" | "6092915" | "6095661" |
"6097352").PN. OR ("6127783" |
"6132072" | "6135604" | "6149283" |
"6150774" | "6166496" | "6175201" |
"6175220" | "6181126" | "6183086" |
"6183104" | "6184628" | "6196471" |
"6211626" | "6215409" | "6250774" |
"6252358" | "6273338" | "6292901" |
"6310590" | "6323832" | "6340868" |
"6369525" | "6379022" | "6445139" |
"6448550" | "6459919" | "6495964" |
"6528954" | "6548967" | "6577080" |
"6586890" | "6596977" | "6608453" |
"6624597" | "6636003" | "6683419" |
"6744223" | "RE36030").PN. OR
("7038399").URPN.
S30 11 ("8218068" | "20120069176" | "7667740" §US-PGPUB;{OR ON 2018/09/17
| "20070296354" | "8362712").PN. USPAT; 11:57
USOCR;
FPRS;
EPO; JPC;
DERWENT;
IBM_TDB
S39 i3 "15849819" US-PGPUB; {OR ON 2018/09/17
USPAT; 12:31
USOCR;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
Ref jHits (iSearch Query DBs i{Default iiPlurals {iTime
# Operator Stamp
S31 {16007 §(H05B37/02 OR HO5B37/0272 OR us OR ON 2018/09/17
HO05B37/029 OR H05B37/0281 OR HO5B33/08 {PGPUB; 11:54
OR H05B33/0842 OR F21V23/00 OR USPAT
F21V23/003).CPC.
S32 {1 light$4 with control$4 with (calculat$4 or us- CR ON 2018/09/17
comput$4) with simulat$4 with (camera or PGPUB; 11:59
ipiture$1) with frequen$3 with user with USPAT
shutter$4
S33 ii6 light$4 same control$4 same (calculat$4 or us OR ON 2018/09/17
comput$4) same simulat$4 same (camera or {PGPUB; 12:01
tipiture$1) same frequen$3 same user same USPAT
shutter$4
S36 {2 (light$4 and control$4 and (calculat$4 or us OR ON 2018/09/17
comput$4) and simulat$4 and (camera or PGPUB; 12:07
tipiture$1) and frequen$3 and user and USPAT
shutter$4 and frame and rate$1).clm.
S38 i1 S31 and S33 us OR ON 2018/09/17
PGPUB; 12:09
USPAT
41§17 (light$4 and control$4 and (calculat$4 or us OR ON 2018/09/17
comput$4) and simulat$4 and input$4 and PGPUB; 12:52
output$4 and user and interface$1 and USPAT
select$4 and tim$4 and (vary$4 or adjust$4
or tun$4) and effect).cim.
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9/17/2018 1:31:55 PM
C:\ Users\ tpham3\ Documents\ EAST\ Workspaces\ 15849819_1.wsp
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Record 4/4 CN103313458A Method for realizing landscape lighting through system integration |

through the system integrated method for landscape lighting

CNIO331345884

Title: Method for realizing landscape lighting through system integration | through the system

Publication Number: |

integrated method for landscape lighting (Transfation from Clarivate Analytics)

Title - DWPI: Landscape illumination method for integrated testing device, involves selecting
landscape Hlumination system, where landscape illumination system is provided with power
distribution box, switch power supply unit, controller and LED lamp

Abstract:

Disclosed is a landscape lighting system integration technology. A landscape lighting system is
composed of a mains supply, a power distribution box, a switching power supply, a controller, LED
larmps and other lamps. An integration method for the system includes the following two steps: (1)
choosing the landscape lighting system; and (2) organically integrating the landscape lighting
system with specific task equipment and specific task software to form an integrated landscape
lighting system. With the integrated landscape lighting system, instabilities in a landscape lighting
system specially designed for an individual case can be addressed, and a landscape lighting
system designed for a specific task is enabled to be lower in cost, higher in development efficiency

and more stable and more reliable in operation.

Addandscape lighting system integrated technology, the landscape lighting system of city power, a
distribution box, a switch power supply, a coniroller, an LED lamp and other lamps, the integration
method of the sysiem is divided into two steps: (1) selecting the existing landscape illumination
sysiem, (2) the landscape lighting system and specific task device and specific task software
landscape illumination system are organically integrated, are integrated. The integrated landscape
lighting system can solve the unstable factors of specially designed for individual landscape
lighting system, that is task-specific design of landscape lighting system cost is lower, the
development efficiency is high, and the operation is more stable and reliable.

{Transiation from Clarivaie Analytics)

Abstract - DWPI:

Abstract - DWPI Novelty:

The method involves selecting a landscape Hlumination system, where the landscape illumination
system is provided with a power distribution box, a switch power supply unit, a controller and an
LED lamp.

28
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Abstract - DWPI Use:

Landscape illumination method for an integrated testing device.

Abstract - DWPI Advantage:

The method enables reducing operation cost and providing high working efficiency and stable and

reliable operation.

Abstract - DWPF! Drawing Description: The drawing shows a block diagram illustrating a
landscape illumination method.'{Drawing includes non-English language texty

Claims:

1. A through system integrated method for realizing illumination of landscape, the landscape
lighting system comprising a city power, a distribution box, a switch power supply, a controller, an
LED lamp and other lamps, through system integration for landscape lighting method comprising
the following steps: (1) according to the requirement of engineering implementation effect site and
landscape building or landscape landscape lighting, selecting light source and lamp, selecting an
existing control system, through field test to obtain the basis of landscape lighting system, (Z) 1o a
dynamic change in landscape lighting #llumination effect according to the computer simulation and
field test. to meet dynamically changing requirements, (3) the landscape lighting system of the
base and part or all is landscape lighting need of power distribution box, a switch power supply, a
controller, an LED lamp and other lamps in integration, through system integration landscape
lighting.

2. The through system integration according to claim 1 method for realizing landscape lighting, the
dynamically changing lighting effect, which is through the LED lamp for simulating dynamic effect,
realizing dynamic change by controlling display effect of chip control LED lamp illumination effect.
(Transiation from Clarivate Analytics)

Description:

through the system integrated method for landscape lighting

Technology field

[0001] The technical field relates to landscape lighting integrated technology, through system

integration method for landscape lighting, i.e., the existing landscape lighting system and specific
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task-specific landscape lighting system for system integration method.

Background technology

[0002] In recent vears, with the continuous development of urbanization process to muiticolor,
variable is characteristic of, it has strong decorative effect, the dynamic change of the urban
landscape lighting obtained rapid development in our country. but the landscape lighting system
combines the latest technology of optical, art, elecironics, computer, communication and many
subjects such as production, large technical difficuity, and due to the particularity of the sight point

so that the large part of landscape lighting system is a specislly designed proprietary system.

{0003] the important technology in a landscape lighting system relates to the technical field of
landscape lighting and lamp control device and finish the task of the device and software system
integration can not be avoided, the former can complete basic llumination function, the latter
transimits a specific task and the existing lamp system organically integrated. the traditional
method is that it develops landscape illuminating lamp, the sample lot of product testing and
analysis, and development of control software or control method to control it, then through
commissioning, meet the design requirement of the landscape lighting system. This method needs
a lot of money and manpower resource investment, and due {o the more links, by circulation of

multiple long time o finish the predetermined target task.

[0004] The technical problem to be solved by the invention

[0005] The purpose of the invention is {o provide a new solving method through system integration
to realize landscape lighting system method of the invention based on the existing landscape
lighting system and specific task-specific landscape Hlumination system, providing for the
traditional method, the method overcomes the defect that the traditional method of high
investment, long period and low applicability, can fast meet various new landscape lighting

systems use requirement.

[00086] content:

[0007] The technical solution of the invention is as follows:

[0008] A through system integrated method for realizing llumination of landscape, the landscape

lighting system comprising a city power, a distribution box, a switch power supply, a controller, an

W
<
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LED lamp and other lamps, through system integration for landscape lighting method comprising

the following steps:

[0008] (i) The effect {o be implemented to project site and landscape building or landscape
landscape lighting, selecting light source and lamp, selecting an existing control system, through

field test to obtain the basis of landscape lighting system;

21 (0010} to a dynamic change in landscape lighting Hlumination effect according to the computer

simulation and field debugging, meets dynamic change requirement;

[31 (0011} the landscape lighting system of part or all of the foundation and organically integrates
in landscape lighting need of power distribution box, a switch power supply, a controller, an LED

lamp and other lamps, through system integration landscape lighting.

100121 dynamically varying lighting effect is through the LED lamp for simulating dynamic effect,

realizing dynamic change by controlling display effect of chip control LED lamp iHlumination effect.

{00131 According to the landscape effect and select the proper color temperature, light distribution
curve and other technical parameters, if necessary, software programming the LED change effect,

lighting effect such as dynamic change confirmation, to achieve final landscape lighting system.

[0014] Specific implement method of the invention is to provide a through system integrated
method for realizing illumination of landscape, the landscape lighting systemn of city power, a
distribution box, a switch power supply, a coniroller, an LED lamp and other lamps. the method

comprises the steps of:

[0015] 1. according to the engineering field of building or scenery of the landscape lighting and
landscape effect is required to be realized, the technical index is decomposed, according to these
technical index to select an appropriate lamp system;

[0016] 2. for the lamp system evaluation, further improvement can not satisfy the performance;

{00177 3. the system for dynamically varying lighting effect is required for software programming

and fisld debugging, the computer simulation and to meet the dynamic change regquirement;

[0018] 4. the light pollution to the color temperature, illumination intensity, field test, the power
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density required to satisfy the design requirement;

[0018] 5. The final requirement of landscape lighting system, selecting the final lamp brand,
distribution scheme, a construction technology and power distribution scheme, the landscape

lighting system are organically infegrated.

[0020] wherein said lamp system evaluation comprises light source, colour temperature,
iHumination and power density, evaluation of light pollution, control protocol, control mode, dust-

proof and water-proof grade, appearance size, construction technology.

[0021] evaluation of the light scurce apparatus, light source comprises an LED light source, a
high-pressure gas lamp, fluorescent lamp, slectric appliance comprises inductance ballast and
compensation capacitor, electronic ballast, a switch power supply, an LED light source controller

according to the requirement to select the proper light source and elecirical appliance.

100227 evaluation of the colour temperature, the warm color temperature value less than 3000k,
the colour temperature value is 3000k to 5000k, cooling the colour temperature value is greater
than 5000k, according to the design requirement to select the corresponding colour temperature

value.

[0023] the ilumination and power density evaluation, to satisfy the energy saving requirement. The
city night lighting design specification (JGJ/T 163-2008) 6.6.2, selected corresponding power
density value, such as a large city district, as white wall paint when building decoration material
when power density is not greater than 6.7 Watls per square meter, the corresponding illumination

intensity is not greater than 1501x.

[0024] the light pollution evaluation, according to city night lighting design specification (JGJ/T
163-2008) light poliution limits the requirement, selecting the proper lamp.

[0025] the control protocol in evaluation control protocol is X-10, Internet, Lonworks, EIB-ZigBee,
1-Bus, T-Bus, *HBS, DAL1, DMX-512, CAN, ART-net, C-Bus, Dynet any one of selecting an

appropriate control protocol according to the requirement.

[0028] evaluating the control mode, the control mode is a seesaw swilch control, circuit breaker
control, timing switch, acousto-optic control switch, a manual remote control, scene control,

detecting control, constant ilumination control in the any one Kind of.
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{00271 evaluation of the dustproof and waterproof level, in open fislds, a lamp protection level is
not less than P54, the ceiling, a lamp protection level is not less than {P43, when the serious

environment pollution, the lamp protection level is not less than 1PG5.

[0028] the shape size evaluation, according to the installing condition in scene, the size can not

interfere, which seriously affects the appearance of building.

[0028] The construction technique evaluation according to the scene condition evaluates whether
a proper instaliation space, the instaliation position, whether the building and scenic spot

appearance.

{00307 dynamically varying lighting effect is realized through the LED lamp needs to be dynamic
effect software programming, the dynamic effect output forming corresponding instruction through
address conversion, is fransmitted to the control chip of the LED lamp so as to conirol the display
effect of the LED lamp so as to realize dynamic change through the control chip of the lighting

effect.

[0031] The landscape lighting system integrated technology is a system engineering, derived from
many years of lighting engineering practice, the technology selection a ot of technology and
experience data under a light source, color temperature, illumination and power density,
comprehensive system light pollution, control protocol, control mode, dust-proof and water-proof

level, shape size, items such as construction process of the optimization. Description

[0032] Picture 1 is the system of landscape ilumination system frame.

Preferred Embodiment

[0033] Picture 1 is the system diagram, the system of landscape lighting system of city power, a

distribution box, a switch power supply, a controller, an LED lamp and other lamps.

[0034] An embodiment of the present invention is sight lighting engineering of a museum,
comprising the following detailed explanation of this system integration technology for realizing the

method of;
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{00351 1. according o the enginsering field of building or scenery of the landscape lighting and
landscape effect is required to be realized, the technical index is decomposed, according to these
technical index o select an approptiate lamp system embodiment of the museum, the glass
curtain wall designed fo form waterfall effect, of the pillar mussum front projector for projecting
lighting, building side and roof decorative member needs illumination, colour temperature is warm
tone and required to have the lamp remote switch. The previous engineering practice, selecting
lamp system uses previous engineering project in the 8 watt of the LED line lamp, column bottom
is 1000 watt narrow projecting upwards, colour temperature light high-pressure sodium is selected
2200k, the building entrance side is 150 watt high pressure sodium light projector, color
temperature 2200k, building roof decorative member selected 70 watt high pressure sodium lamp

light projector, color tempserature 2200k,

[00386] 2. for the lamp system evaluation, further improvement can not satisfy the performance of
remote controller fixing position according to experience the selected lamp system without
problem, there is no need to change, only the glass curtain wall internal design line lamp, but the
selected lamp system cannot realize remote switch lamp function, selecting the street lamp remote
switch, the controller supports a mobile phone short message switching function. the system for
dynamically varying lighting effect is required for software programming and field debugging, the
computer simulation and {o meet the dynamic change requirement; the glass curtain wall designed
to form waterfall effect, making software programming again. the glare requirements, color
temperature, lumination intensity, field test, the power density required to meet the design

requirements, via the field test, it can satisfy the design requirement.

[0037] 3. The final requirement of landscape lighting system, selecting the final lamp brand,
distribution scheme, a construction technology and power distribution scheme, the landscape
lighting system are organically integrated. line lamp brand choose domestic factories and each
lighting side uniformly. designing awdliary fixing rod for fixing line lamp between the fixing claw of

the glass curtain wall, a distribution from the building power supply.

[0038] maximum possible eliminates the redesign process in various factors affect the quality of
through integrated landscape illumination system such that shorter work period and high
efficiency, but also reduces the cost.

(Transiation from Clarivate Analytics)

Assignee/Applicant: Beijing Nn Lighting Technology Co. Ltd.,Beijing,100124,CN

inventor: XING, Xiang-feng | LI, Cheng
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Record 2/4 CN103313457A Method for realizing landscape lighting through system integration |

through the system integrated method for landscape lighting

CNIO33134574

Title: Method for realizing landscape lighting through system integration | through the system

Publication Number: |

integrated method for landscape lighting (Transfation from Clarivate Analytics)

Title - DWPI: Method for controlling integrated testing device of landscape lighting system,
involves adjusting illuminating effect of landscape lighting system according to color temperature
of light

Abstract:

Disclosed is a landscape lighting system integration technology. A landscape lighting system is
composed of a mains supply, a power distribution box, a switching power supply, a controller, LED
larmps and other lamps. An integration method for the system includes the following two steps: (1)
choosing the landscape lighting system; and (2) organically integrating the landscape lighting
system with specific task equipment and specific task software to form an integrated landscape
lighting system. With the integrated landscape lighting system, instabilities in a landscape lighting
system specially designed for an individual case can be addressed, and a landscape lighting
system designed for a specific task is enabled to be lower in cost, higher in development efficiency

and more stable and more reliable in operation.

Addandscape lighting system integrated technology, the landscape lighting system of city power, a
distribution box, a switch power supply, a coniroller, an LED lamp and other lamps, the integration
method of the sysiem is divided into two steps: (1) selecting the existing landscape illumination
sysiem, (2) the landscape lighting system and specific task device and specific task software
landscape illumination system are organically integrated, are integrated. The integrated landscape
lighting system can solve the unstable factors of specially designed for individual landscape
lighting system, that is task-specific design of landscape lighting system cost is lower, the
development efficiency is high, and the operation is more stable and reliable.

{Transiation from Clarivaie Analytics)

Abstract - DWPI:

Abstract - DWPI Novelty:
The method involves providing a commercial power supply, a power distribution box, a switch
power supply, a controller, an LED lamp and other lamps and lanterns in a landscape lighting

system. The software task is selected to form an integral {andscape lighting system, according to
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the technical index of the landscape light. The illuminating effect of the landscape lighting system
is adjusted according to the color temperature of light. The power density of the lamp is o meset

according to the requirement of landscape lighting system.

Abstract - DWPI Detailed Description:

An INDEPENDENT CLAIM is included for an integrated testing device of landscape lighting

system.

Abstract - DWPI Use:

Method for controlling integrated testing device of landscape lighting system.

Abstract - DWP| Advantage:

The construction period and construction process of the landscape lighting system can be

reduced. The efficiency, stability and stability of the landscape lighting system can be improved.

Abstract - DWPI Drawing Description: The drawing shows a block diagram of the landscape
lighting system. {Drawing includes non-English language text)

Claims:

1. A through system integrated method for realizing illumination of landscape, the landscape
lighting system comprising a city power, a distribution box, a switch power supply, a controller, an
LED lamp and other lamps, the system is integrated to realize landscape lighting method
comprising the following steps: according to the engineering field of building or landscape
landscape lighting, combined effect to landscape, the technical index of the landscape lighting
decomposition, according o the technical index to select the lamp system, the lamp system to
evaluate. the lamp system evaluated comprises a light source, a colour temperature, llumination
and power density, light poliution, control protocol, control mode, dust-proof and water-proof level,
size, appearance evaluation construction process. the performance cannot satisfy the claim made
by the corresponding adjusting, to a dynamic change in landscape lighting ilumination effect
according o the computer simulation and field debugging, meets dynamic change requirement,
the light pollution to the color temperature, luminance, power density requirement for field test, to
satisfy the design requirement according to the final requirement of landscape lighting system,
selecting the final lamp brand, distribution scheme, a construction technology and power

distribution scheme, the landscape lighting system are organically integrated.
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2. The through system integrated for landscape lighting according to claim 1 method for
dynamically varying lighting effect is realized through the LED lamp for simulating dynamic effect,
realizing dynamic change by controlliing display effect of chip control LED lamp illumination effect.
3. The through system integrated for landscape lighting according to claim 2 method for evaluation
of the light source apparatus, wherein the light source comprises an LED light source, a high-
pressure gas lamp, fluorescent lamp, and wherein the appliance comprises: a controller of
inductive ballast and compensation capacitor, electronic ballast, a switch power supply, an LED
light source, selecting the proper light source and elecirical appliance.

4. The through system integration according to claim 2 method for landscape lighting, the color
temperature estimation, warm color temperature value 3000k, the middle colour temperature value
is 3000k-5000k, and colour temperature value is greater than 5000k, according o the design
requirement to select the corresponding colour temperature value,

5. The through system integration according to claim 2 method for landscape lighting, the control
protocol evaluation control protocol is X-10, Internet, Lonworks, EIB, -Bus, T-Bus, "HBS, DAL1,
DMX-512, CAN, ART-net, C-Bus, Dynet any one of selecting an appropriate control protocol
according io the requirement.

6. The integrated method for realizing landscape lighting the through system according to claim 2,
said controlling way evaluation, control mode is a control rocker switch, breaker control, timing
switch, acousto-optic control switch, a manual remote control, scene control, activity detection
control, a constant luminance control in the any one kind of.

7. The through system integration according to claim 2 method for realizing landscape lighting, the
size evaluation, according to the installing condition in scene, size is not capable of generating
interference, seriously influence the appearance of building.

8. The through system integration according to claim 2 method for realizing landscape lighting, the
construction technology evaluation according to the scene condition evaluates whether a proper
installation space, the installation position, whether the building and scenic spot appearance.
(Transiation from Clarivate Analytics)

Description:

through the system integrated method for landscape lighting

Technology field

[0C01] The technical field relates to landscape lighting integrated technology, through system

integration method for landscape lighting, i.e., the existing landscape lighting system and specific

task-specific landscape lighting system for system integration method.
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Background technology

[0002] In recent yvears, with the continuous development of urbanization process to multicolor,
variable is characteristic of, it has strong decorative effect, the dynamic change of the urban
landscape lighting obtained rapid development in our country. but the landscape lighting system
combines the latest technology of optical, art, elecironics, computer, communication and many
subjects such as production, large technical difficulty, and due to the particularity of the sight point

so that the large part of landscape lighting system is a specially designed proprietary system.

[0003] the important technology in a landscape lighting system relates to the technical field of
landscape lighting and lamp control device and finish the task of the device and software system
integration can not be avoided, the former can complete basic llumination function, the latter
transmits a specific task and the existing lamp system organically integrated. the traditional
method is that it develops landscape illuminating lamp, the sample lot of product testing and
analysis, and development of control software or control method o control it, then through
commissioning, meet the design requirement of the landscape lighting system. This method needs
a ot of money and manpower resource investment, and due to the more links, by circulation of

multiple long time o finish the predetermined target task.

[0004] The technical problem to be solved by the invention

[0005] The purpose of the invention is to provide a new solving method through system integration
to realize landscape lighting system method of the invention based on the existing landscape
lighting system and specific task-specific landscape Hlumination system, providing for the
traditional method, the method overcomes the defect that the traditional method of high
investment, long period and low applicability, can fast meet various new landscape lighting

systems use requirement.

[0006] content:

[0007] The technical solution of the invention is as follows:

[0008] A through system integrated method for realizing lumination of landscape, the landscape

lighting system comprising a city power, a distribution box, a switch power supply, a controller, an

LED lamp and other lamps, through system integration for landscape lighting method comprising

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 151 of 718



the following steps:

{00001 (1) The effect to be implemented to project site and landscape building or landscape
landscape lighting, selecting light source and lamp, selecting an existing control system, through

field test to obtain the basis of landscape lighting system;

[21 (0010} to a dynamic change in landscape lighting Hlumination effect according to the computer

simulation and field debugging, meets dynamic change requirement;

{31 (0011) the landscape lighting system of part or all of the foundation and organically integrates
in landscape lighting need of power distribution box, a swiich power supply, a controller, an LED

lamp and other lamps, through system integration landscape lighting.

[0012] dynamically varying lighting effect is through the LED lamp for simulating dynamic effect,

realizing dynamic change by controlling display effect of chip control LED lamp illumination effect.

[0013] According to the landscape effect and select the proper color temperature, light distribution
curve and other technical parameters, if necessary, software programming the LED change effect,

lighting effect such as dynamic change confirmation, to achieve final landscape lighting system.

[0014] Specific implement method of the invention is to provide a through system integrated
method for realizing illumination of landscape, the landscape lighting systemn of city power, a
distribution box, a switch power supply, a coniroller, an LED lamp and other lamps. the method

comprises the steps of:

{00151 1. according to the engineering field of building or scenery of the landscape lighting and
landscape effect is required to be realized, the technical index is decomposed, according to these
technical index to select an appropriate lamp system;

[0016] 2. for the lamp system evaluation, further improvement can not satisfy the performance;

{00177 3. the system for dynamically varying lighting effect is required for software programming

and field debugging, the computer simulation and to meet the dynamic change reguirement;

[0018]1 4. the light pollution to the color temperature, illumination intensity, field test, the power

density required to satisfy the design requirement;
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{00181 5. The final requirement of landscape lighting system, selecting the final lamp brand,
distribution scheme, a construction technology and power distribution scheme, the landscaps

lighting system are organically integrated.

[0020] wherein said lamp system evaluation comprises light source, colour temperature,
iHumination and power density, evaluation of light pollution, control protocol, control mode, dust-

proof and water-proof grade, appearance size, construction technology.

[0021] evaluation of the light source apparatus, light source comprises an LED light source, a
high-pressure gas lamp, fluorescent lamp, slectric appliance comprises inductance balast and
compensation capacitor, electronic ballast, a switch power supply, an LED light scurce controlier

according to the requirement to select the proper light source and elecirical appliance.

100227 evaluation of the colour temperature, the warm color temperature value less than 3000k,
the colour temperature value is 3000k to 5000k, cooling the colour temperature value is greater
than 5000k, according to the design requirement to select the corresponding colour temperature

value.

[0023] the illumination and power density evaluation, to satisfy the energy saving requirement. The
city night lighting design specification (JGJ/T 1632008) 6.6.2, selected corresponding power
density value, such as a large city district, as white wall paint when building decoration material
when power density is not greater than 6.7 Watts per square meter, the corresponding ilumination

intensity is not greater than 1501x.

[0024] the light poliution evaluation, according to city night lighting design specification (JGJ/T

163-2008) light pollution limits the requirement, selecting the proper lamp.

[0025] the control protocol in evaluation control protocol is X 10, Internet, Lonworks, EIB, | Bus, T
Bus> HBS> DAL1, DMX-512, CAN, ART-net, C-Bus, Dynet any one of selecting an appropriate

control protocol according to the requirement.

[0028] evaluating the control mode, the control mode is a seesaw swiich control, circuit breaker
control, timing switch, acousto-optic control switch, a manual remote control, scene control,

detecting control, constant ilumination control in the any one kind of.
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{00271 evaluation of the dustproof and waterproof level, in open fields, a lamp protection level is
not less than 1P54; the ceiling, a lamp protection level is not less than P43, when the serious

environment pollution, the lamp protection level is not less than PG5,

[0028] the shape size svaluation, according to the installing condition in scene, the size can not

interfere, which seriously affects the appearance of building.

[0028] The construction technique evaluation according to the scene condition evaluates whether
a proper installation space, the installation position, whether the building and scenic spot

appearance.

[0030] dynamically varying lighting effect is realized through the LED lamp needs to be dynamic
effect software programming, the dynamic effect output forming corresponding instruction through
address conversion, is fransmitted to the control chip of the LED lamp s0 as to conirol the display
effect of the LED lamp so as to realize dynamic change through the control chip of the lighting

effect.

[0031] The landscape lighting system integrated technology is a system engineering, derived from
many years of lighting engineering practice, the technology selection a lot of technology and
experience data under a light source, color temperature, lllumination and power density,
comprehensive system light poliution, control protocol, control mode, dust-proof and water-proof

level, shape size, iterms such as construction process of the optimization. Description

[0032] Picture 1 is the system of landscape illumination system frame.

Preferred Embodiment

[0033] Picture 1 is the system diagram, the system of landscaps lighting system of city power, a

distribution box, a switch power supply, a controller, an LED lamp and other lamps.

{00347 An embodiment of the present invention is sight lighting engineering of a museum,
comprising the following detailed explanation of this system integration technology for realizing the

method of:

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 154 of 718



{00351 1. according to the engineering field of building or scenery of the landscape lighting and
landscape effect is required o be realized, the technical index is decomposed, according {o thess
technical index to select an appropriate lamp system embodiment of the museum, the glass
curtain wall designed fo form waterfall effect, of the pillar museum front projector for projecting
lighting, building side and roof decorative member needs illumination, colour temperature is warm
tone and required to have the lamp remote switch. The previcus engineering practice, selecting
lamp system uses previous engineering project in the 8 watt of the LED fine lamp, column bottom
is 1000 watt narrow projecting upwards, colour temperature light high-pressure sodium is selected
2200k, the building entrance side is 150 watt high pressure sodium light projector, color
temperature 2200k, building roof decorative member selected 70 watt high pressure sodium lamp

light projector, color temperature 2200k,

[00386] 2. for the lamp system evaluation, further improvement can not satisfy the performance of
remote controller fixing position according to experience the selected lamp system without
problem, there is no need to change, only the glass curtain wall internal design line lamp, but the
selected lamp systemn cannot realize remote switch lamp function, selecling the street lamp remote
switch, the controller supports a mobile phone short message switching function. the system for
dynamically varying lighting effect is required for software programming and field debugging, the
computer simulation and o meet the dynamic change requirement; the glass curtain wall designed
{o form waterfall effect, making software programming again. the glare requirements, color
temperature, lumination intensity, field test, the power density required to mest the design

requirements, via the field test, it can satisfy the design requirement.

06371 3. The final requirement of landscape lighting system, selecting the final lamp brand,
distribution scheme, a construction technology and power distribution scheme, the landscape
lighting system are organically integrated. line lamp brand choose domestic factories and each
lighting side uniformly. designing awdliary fixing rod for fixing line lamp between the fixing claw of

the glass curtain wall, a distribution from the building power supply.

[0038] maximum possible eliminates the redesign process in various factors affect the quality of
through integrated landscape illumination system such that shorter work period and high
efficiency, but also reduces the cost.

(Transiation from Clarivate Analytics)

Assignee/Applicant: Beijing Nn Lighting Technology Co. Ltd.,Beijing,100124,CN

inventor: XING, Xiang-feng | LI, Cheng

Priority Date - Earliest: 2012-03-07
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Record 1/4 CN103080238A Light emitting diode (LED) light source illumination method and
device with color temperature simulating natural light change along with time | LED light source

lighting method and device for colour temperature simulating natural light changes over time;

Publication Number: ! CNAO30803384A

Title: Light emitting diode {(LED) light source iHumination method and device with color
temperature simulating natural light change along with time | LED light source lighting method and
device for colour temperature simulating natural light changes over time; (Translation from Clarivate
Analytics)

Title - DWPL: Natural LED light source color temperature changing time simulating method,
involves manually selecting time period of color temperature to simulate natural light color
temperature changing time of LED light scurce

Abstract:

The invention discloses a light emitting diode (LED) light source illumination method and device
with color temperature simulating natural light change along with time. Firstly a series of different
fime nodes and a current adjustment scheme of an LED light source relative o color temperature
are stored in a controlier, the controller is used for comparing time signals with the time nodes by
accepting the time signals of time and then extracting relative current adjustment scheme fo
control the LED light source current, or choosing the color temperature manually; the controller
controls the LED light source current and then simulates natural light color temperature change
according to the current adjustment scheme relative o the color temperature, and therefore
composite light of an LED illumination module has high color rendering. The invention further
discloses an LED light source illumination device with the color temperature simulating natural

light change along with time.

The invention claims a colour temperature simulating natural light changes with time of LED light
source illuminating method, firstly storing a series of different time nodes and current regulation
scheme of LED light source colour temperature corresponding to the controlier; the controller
through receiving the clock of the time signal and the fime signal and the time node, then
extracting the corresponding current reguiation plan control LED light source current, or manually
selecting the color temperature controlier according to the colour temperature corresponding to the
current adjustment scheme. current for controlling the LED light source, so as to simulate change
of natural light colour temperature, the LED llumination module synthetic light with higher color
rendering. The invention further claims a colour temperature simulating natural light changes with

fime of LED light source illumination device.

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 163 of 718



{Transiation from Clarivale Analytics)

Abstract - DWPI:

Abstract - DWPI Novelty:

The method involves adjusting a current value of an LED light source via a controller to change
light emitting characteristics of the LED lght source. Preset time period of color temperature and
the current value of the LED light source are stored in the controller. The time period of the color
temperature is manually selected to simulate natural light color temperature changing time of the
LED light source according to a LED light source current adjustment scheme. The LED light

source is provided with multiple single-color LED lamps.

Abstract - DWP| Detailed Description:

An INDEPENDENT CLAIM is also included for a natural LED light source color temperature

changing time simulating device.

Abstract - DWPI Use:

Natural LED light source color temperature changing time simulating method.

Abstract - DWPI Advantage:

The method enables reslizing LED light source natural light color temperature changing time
simulating process in an effective manner and improving LED illuminating module synthesis light

color rendering efficiency.

Abstract - DWPI Drawing Description: The drawing shows a block diagram illustrating a natural
LED light source color temperature changing time simulating method.(Drawing includes non-
English language text)’

Claims:

1. A colour temperature simulating natural light changes with time of LED light source lluminating
method, uses the controlier adjusting LED light source current value to change the LED light
source light-emitling characteristic, wherein it comprises the following steps: O presetting a time
period, the time period in the colour temperature of different time corresponding to the node and
realizing the colour temperature of the LED current value stored in the controller, a preset color

temperaiure range, the color temperature range in corresponding to different colour temperature

B3
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and realize the colour temperature of the LED current value is also stored in the controlier; a
certain time node 2) controller compares the current time with the step ) in the time space for
comparison: if the current time corresponding fo the step 1), the controller node corresponding fo
the time {o output by the LED light source of the LED current value; in the time space of adjacent
between iwo time nodes if the current time is in the step 1), the controller adjusting LED current
value is obtained through interpolation algorithm, and cutput to the LED light source, if the current
time is not in the step 1), then manually selecting a colour temperature in colour temperature
range, the controller corresponding to LED light source output with the color temperature value of
the LED current.

2. The colour temperature according o claim 1 simulating natural light changes with time of LED
light source illuminating method, wherein said LED light source is composed of multiple single-
colour LED lamp.

3. The colour temperature according to claim 2 simulating natural light changes with time of LED
light source illumination, wherein the method realizing the color temperature of the LED current
value algorithm comprises the following steps: setting target colour temperature is CCTT O,
synthetic spectrum set LED light source color temperature is CCTM, CCTz and CCTm should
satisfy the boundary conditions are:wherein CAP-ACCT is the presence of CCTm and CCTt
deviation range, the distance between the colour coordinate and the blackbody radiation curve of
Auv synthetic spectrum for the LED light source, (uT. , v} and (u, vM} is a synthetic spectrum with
the LED light source colour coordinate in the black body radiation is CCTm is the CIE1860-UCS
chromaticity diagram of the color coordinate, 2) is set a plurality of spectral normalization of
monochromatic LED lamps are Si (lambdal} (i = 1, 2, 3. .. n), the corresponding weight is ni (i= 1,
2, 3. .. ), the (interval between the weight I*n; (i = 1, 2, 3. .. n) random assignment, synthetic
spectrum satisfy the boundary condition of the LED light source, 3) establishing evaluation
function f of the CRI colour rendering = 100-CRI, adopting the simplex method corresponding to
the downward weight lii local optimization aigorithm to find the CRI colowr rendering obtained
maximum value, 4) the weight ici is converted into brighiness weights Yi, wherein Yiis the
brightness li{Si (lambda) corresponding to the CIE1931XYZ color space. The corresponding
relation between the current value Ci and luminance weighting, weighting the luminance Yi into
current value Ci, obtaining the colour temperature of the LED current value.

4. The colour temperature according to claim 3 simulating natural light changes with time of LED
light source ifluminating method, wherein said multiple monochromatic LED lamp comprises a red
light LED lamp, a green LED lamp, the blue-light LED lamp and warm white light LED lamp, the
current value comprises a current value of each single-colour LED lamp.

5. The colour temperature according to claim 4 simulating natural light changes with time of LED

light source illuminating method, wherein the wavelength of the red light LED lamp is 60 (T630nm
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wavelength of green light LED lamp is 50 {T540nm wavelength of the blue-light LED lamp is 45
T470nm, the colour temperature of the warm white light LED lamp is 2500K to 3000K.

6. The colour temperature according to claim 1 simulating natural light changes with time of LED
light source illuminating method, wherein the interpolation algorithm is as follows: set the current
fime is t, and the controller stores the adjacent time node h o between 12, the set current value of
hcorrespondingto n LED are Cil (i = 1, 2, 3. .. n), current value of t2 corresponding to a n LED are
respectively Ci2 (i= 1, 2, 3. .. n}, then the current value of t corresponding to n LED respectively is
Ci(i= 1, 2, 3. .. n) as follows:

7. A colour temperature simulating natural light changes with time of LED light source illumination
device, wherein it comprises an LED light source, a controlier for adjusting the LED light source
current value, a clock for conveying the current time to the controller.

8. device of LED light source illumination of simulating natural light changes over time the color
temperaiure according to claim 7, wherein the LED light source comprises a red light LED lamp, a
green LED lamp, the blue-light LED lamp and warm white Hght LED lamp.

9. device of LED light source lumination of simulating natural light changes over time the color
temperaiure according to claim 8, wherein the wavelength of the red light LED lamp is 60 (T630nm
wavelength of green light LED lamp is 50 {T540nm wavelength of the blue-light LED lamp is 45
T470nm, the colour temperature of the warm white light LED lamp is 2500K to 3000K.

{Transfation from Clarivate Analyiics)

Description:

LED light source lighting method and device for colour temperature simulating natural light

changes over time;

Technology field

[0001] The invention relates to the LED illumination field, specifically to a colour temperature

simulating natural light changes with time of LED light source illuminating method and device.
Background technology

100027 In recent years, with increased city high-rise building, building interior natural lighting
problem of insufficient increasingly appears, it is often necessary to artificial lighting, the present

most artificial ilumination traditional fluorescent lamp is low and the colour temperature is fixed.

[0003] rendering means different spectrum of light source shine on the object of the same color,
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the present characteristic of different color. degree, namely the vivid in color rendering light source
of the object colour and high colour rendering light source reproduction of the colour is good, we
see the colour closer to natural colors, light source of low color rendering reproduction of the

colour is poor, we see the color deviation is larger.

[0004] the color temperature is represented by light source light colour scale, the unit is K (Kelvin),
color temperature refers to the broadcast in different energy, human evyes feel the color change. is
the measured numerical value and mark wavelength color temperature, light different in
wavelength, exhibit a different colour of light, especially natural light, along with the change of

time, season, geographic {ocation, its color temperature will be changed.

[0005] China invention patent public number is 101561083 claims a LED light-emitting device with
changeable colour temperature and implementation method thereof, wherein the principle is
collecting external environment through temperature sensor of temperature, controller according to
temperature data collected by the sensor to adjust the voltage parameter of the LED lamp group to
realize with the change of environment temperature and automatically changing color temperature,

so that the spectrum of the LED lamp is more close to natural light.

[0008] The patent of LED lamp temperature of the cutside and changing color temperature, but
temperature can not completely accurately reflects the change of colour temperature, the colour

temperature change factor in many aspects, further with time, season and geographical location.

{0007) research shows that maintain the normal physiological rhythm is very important for human
health and light physiological rhythm of human body will generate obvious effect. blue light
wavelength is 450-470nm can suppress melatonin secretion so as {o produce important influence
on physiclogical rhythm. one day with the regularity of change of the color temperature of the
natural light is low colour temperature, high noon colour temperature, blue-light part is also

changed, the changing process of the natural maintain normal human physiclogical rhythm.

invention contents

[0008] artificial ilumination simulating natural light changes with time in order to realize colour
temperaiure so as to maintain the human body normal physiological rhythm, the present invention
provides a color temperature simulating natural light changes with time of LED light source

illuminating method and device.

5]
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[0G08] A color temperature simulating natural light changes with time of LED light source
illuminating method, uses the controller adjusting LED light source current value to change the

luminous characteristics of LED light source, comprising the following steps:

[0010] 1) presetting a time period, the time period in the colour temperature of different time
corresponding to the node and realizing the colour temperature of the LED current value stored in
the controller, a preset color temperature range, the color temperature range in corresponding to
different colour temperature and realize the colour temperature of the LED current value is also
stored in the controlier.

[0011] 2) controller compares the current time with the step 1) in the time space by comparing:

{001 2] if the current time corresponding to the step 1) in the certain time node, output node

corresponding o the time of the LED current value to LED light source controller;

[0013] if the current time is in the step 1) adjacent between two time nodes, the controller adjusting

LED current value is obtained through interpolation algorithm, and output to the LED light source;
[0014] if the current time is not in step 1} of the time space in, then manually select a color
temperature in the colour temperature range, the controller corresponding to LED light source
output with the color temperature value of the LED current.

[0015] said LED light source is composed of muiltiple single-colour LED lamp.

{0016) realizing the colour temperature of the LED current value algorithm comprises the following

steps:

[0017] 1) setting target colour temperature is CCTE, synthetic spectrum set LED light scurce color

temperature is CCTM, CCTt and CCTm should satisfy the boundary conditions are:

[0018Formula(refer to the tff*

[0018] wherein CAP-ACCT is CCTm with CCTt the presence of deviation rangs;

the distance between the colour coordinate and the blackbody radiation curve of (0020] lambda Uv

synthetic spectrum for the LED light source;
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{00217 (uT, v) and (u, vM) is a synthstic spectrum with the LED light source colour coordinate in

the black body radiation is CCTm is the CIE1860-UCS chromaticity diagram color coordinate;

[0022] 2) a plurality of spectrum of the normalized single-colour LED lamps are Si (lambda) (i = 1,
2, 3. .. n), the corresponding weightis ki{i= |, 2, 3. .. n), the (interval between the weights ki (i = 1,
2, 3. .. n)random assignment, synthetic specirum satisfy the boundary condition of the LED light

SOUIce]

[0023] 3) establishing evaluation function f of the CRI colour rendering = 100-CRY, using simplex
method corresponding to the downward weight lii local optimization algorithm to find the CRI

colour rendering obtained maximum value;

[0024] 4) the weight i into brighiness weight Yi, wherein Yiis the brightness MSix (lambda}
corresponding to the CIE1831XYZ color space, according to the corresponding relation of the
current value Ci and luminance weight Yi, Yi luminance weight into current value Ci, obtaining the

colour temperature of the LED current value.

[0025] solution of the invention LED current value are obtained according to the above algorithm,
synthesizing light emitted after adjusting the LED light source the current value has a higher color

rendering.

[00286] said multiple monochromatic LED lamp comprises a red light LED lamp, a green LED lamp,
the blue-light LED lamp and warm white light LED lamp, the current value comprises a current
value of each single-colour LED lamp; and the wavelength of the LED light of the red light is 60
{(T630nm wavelength of green light LED lamp is 50 {T540nm, product blue-light LED lamp with
wavelength of 45 nm (T470nm, warm white light LED lamp is 2500 M 3000 K color temperature.
the LED light source is emitted spectrum is the spectrum for synthesizing single-colour LED lamp,

the synthetic spectrum can simulate natural light.

[0027] the time is Beijing time is 8 am to 17 pm, in this time every half an hour a time node is set.
The purpose of the invention is to realize colour temperature simulating natural light changes with
fime, so the time period is set as the Beijing time 8 am to 17 pm, makes up the defect of

insufficient natural light lighting of the building interior in the time period.

[0028] current time is in between two adjacent time node can be through interpolation algorithm to
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obtain the single-colour LED lamp current value, the interpolation algorithim is as follows:

[0029] set the current time is t, and the controller stores the adjacent time node A and between 12,
the set current value of h corresponding to n LED are CilQ = (1, 2, 3. .. n}, current value of {2
corresponding o a n LED are respectively Ci2 (i = 1, 2, 3. .. n), then the current value of ¢

corresponding to n LED respectively is CiQ = (1, 2, 3. .. n} as follows:

[0031] The invention also provides a colour temperature simulating natural light changes with time

of LED light source illumination device, comprising an LED light source;

[0032] a controller for adjusting the LED light scurce current valus;

[0033] clock, for conveying the current time to the controlier.

[0034] LED lighting device of this invention has two kinds of control modes, one is to automatically
control the LED light source through time of current value, the second is through color temperature
manual adjustiment synthetic light of the LED light source to control the LED light source current

value,

[0035] The LED light source comprises red light LED lamp, a green LED lamp, the blue-light LED
lamp and warm white light LED lamps, and the red light LED lamp whose wavelength is 60
{T630nm wavelength of green light LED lamp is 50 (T540nm wavelength of the blue-light LED
lamp is 45 (T470nm, D lamp colour temperature warm white light LE is 2500 gamma 3000 . the
four-colour synthetic light emitted by the LED lamp imitating natural light, and synthetic light

emitted with high color rendering.

{0038] The beneficial effect of the invention is to realize the artificial lumination consistent with the
natural light colour temperature change, which is helpful for keeping human body normal
physiclogical rhythm, and to obtain high color rendering at different color temperatures.

Description according to claim claimimages

{00377 Picture 1 is the structure sketch of the device of LED light source illumination colour

temperaiure of the invention simulating natural light changes over time;

[0038] Picture 2 is the parameler of the four-colour LED lamp selected by this invention;
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{00387 Picture 3 is the invention of the four normalized spectrum monochromatic LED lamp;

[0040] Picture 4 is the colour temperature of the invention simulating natural light changes with

time of LED light source illumination of the work flow,

[0041] Picture 5 is the algorithm of the LED current value corresponding to the colour temperature

of the invention;

{004 2] Picture 6 is the boundary condition of the algorithm of the LED current value corresponding

to the colour temperature of the invention;

[0043] Picture 7 is the corresponding relationship of the relative brightness of the invention has

high colour rendering LED control scheme and the current value;

[0044] Picture 8 is the LED current value control scheme of different time nodes of the present

invention;

[0045] Picture 9 is the LED current value control scheme with different color temperature in the

invention.

[00486] in the picture | is clock, 2 is a confroller, 3 is a LED light source.

Preferred Embodiment

[0047] Folliowing combine the accompanying drawings to make simulating natural light changes
with time of the invention colour temperature of the LED light source lighting method and device to

make further detailed description.

[0048] device of LED light source #llumination simulating natural light changes with time as shown
in FIG. 1, a colour temperature, comprising a clock 1, controller 2 and LED light source 3. LED
light source 3 comprises a red light LED lamp, a green LED lamp, the blue-light LED lamp and
warm white light LED lamp.

[0048] This embodiment select Lumileds LUXEON Rebel series LEDs, four monochromatic LED

lamp parameter as shown in FIG. 2, four normalized spectrum monochromatic LED lamp 3 shown
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in FIG. wherein the warm white light LED lamp, the blue-light LED lamp, a green LED lamp and
red light LED lamp of the normalized spectrum is 81 (lambda), 82 (lambda), $3 (lambda) and S4
{lambda).

[0050] controlier 2 is stored with Beiiing time four single-colour LED lamp current value of solution,
comprising a sunny morning 8 point is a time value solution of the current node (as shown in FIG.
4} for half an hour in the afternoon 17 points, each time node corresponding to color temperature
and color temperature is 2500 Gin-Glu 6000 8 group colour temperature corresponding to the
node of the LED current value scheme (as shown in FIG. 8}. the four-colour LED lamp through the
solution of current to adjust, after adjusting LED light source 3 emiis the synthesized light with
higher color rendering, as shown in FIG. 6, the algorithm realizing the colour temperature of LED

current value as follows:

{00511 1, a target color temperature is CCTH, the target colour temperature confirming boundary
condition, in practical application allows the LED light source synthetic spectrum colour
temperaiure CCTm and CCTt there is a certain deviation, and the colour coordinate and the
blackbody radiation curve and there is a certain distance (as shown in FIG. 7) allows the LED light

source synthetic spectrum, boundary conditions are as follows:

[0052]FormulalE){(refer to the tiff

[0053] wherein CAP-ACCT is CCTm with CCTt the presence of deviation range, the distance
between the colour coordinate and the blackbody radiation curve of Auv synthetic spectrum for the
LED light source, wherein, ) and (u, vM} lambda CCT = 50 K is a synthetic spectrum with the LED
light source colour coordinate in the black body radiation is CCTm is the CIE1960-UCS

chromaticity diagram of colour coordinates in the present invention;

[0054] 2, establishing the evaluation function f with respect o color rendering (CRI} 100-CRY,
because the following is the downhill simplex method local optirnization algorithm will find the

minimum evaluation function, so to obtain maximum, the CRI to obtain minimum;

{00551 3, a warm white, blue, green, and red 4 LED lamp of the normalized spectrum are
respectively S1 (lambda), 82 (lambda), 83 (lambda), 54 {A. }, the corresponding weight is k1, k2,
k3, k4, as shown in FIG. 3, ki-Ras between the 0, 1 interval, for the purpose of spectral
normalization of monochromatic LED lamp uniform interval of weight h is between O, |, random

assignment until satisfy the boundary condition. and setthe k, i =1, 2, 3, 4) as an initial value;
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{00567 4, within the boundary condition, using the downhill simplex method local optimization

algorithm fo find color rendering (CRI) weight h corresponding to the obtained maximum value

{00571 5, the weight i*n; is converted to brightness weights Yi, wherein Yi is the brighiness MSix
(lambda) corresponding to the CIE1931XYZ color space, through experiment measured control
current Ci Yi corresponding relation with the luminance weight, as shown in FIG. 8, then the
luminance weight Yi into control current Ci to obtain the colour temperature of the LED current

vaiue,

device [0058] as shown in FIG. 9, the colour temperature of the invention simulating natural light

changes with time of LED light source illumination of the working steps are as follows:

[0059] 1, setting time is Beijing time is 8 am to 17 pm, in this time every half an hour a time node is
set, and the LED current value corresponding to each time node stored in the controller; the preset
colour temperature range of 2500 GIn-Glu 8000 K, the color temperature node interval 500K,

nodes corresponding to the colour temperature LED current value is also stored in the controller;

[0060] 2, clock the current time { to the controller, the controlier sends the current time t and the
time space of the set by comparing and judging the relationship between the current time and the

fime period;

[0061] if the current time t is in the time period, the controller is in the manual mode, sends the
corresponding sound signal to remind people, between through manual selection 2500 M 6000 K
500K of a certain color temperature, controller according to the colour temperature corresponding

to the node of the LED current value controlling the LED lamp;

[0062] e.g.: if the time data t = 18 00, according to FIG. 5 in corresponding colour temperature
adjustment scheme, can manually select LED light source emits synthetic light color temperature,
if manual selection color temperature is 3500K, the warm light LED lamp controller, the blue-light
LED lamp, a green LED lamp and red light LED lamp current are respectively adjusted to
222.84mA, 1.71mA, 58.08mA, 17.26mA.

{0063] if certain time node corresponding to the current time t, the controller calls the time

changing node value of the LED current.
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[0064] example: current time {=8: 30, it can be known from FIG. 4, the warm white light LED lamp,
the blue-light LED lamp, a green LED lamp and red light LED lamp current are respectively
271.0lmA, Tropicalis, 20.805mA, 8.188mA;

[0065] if the current time t is adjacent between two time nodes, controller through interpolation
algorithm o obtain the adjusted current value and correspondingly adjusts current value of each

colour LED lamp, interpolation algorithm is as follows:

[0066] set clock transmission of current time is {, and t is time interval between two adjacent node
A and between 12, corresponding to warm white light LED lamp, the blue-light LED lamp; the
green light LED lamp and red light LED lamp current value is CwiX1 CglXri, corresponding to {2
warm white light LED lamp, the blue-light LED lamp, a green LED lamp and red light LED lamp
current value is Cw2, Cb2, Cg2, {2, t corresponding to warm white light LED lamp. the blue-light
LED lamp, a green LED lamp and red light LED lamp current value, Cb, Cg, Cris:

10067] TABLES(refer to the tiff*

[0068] example: current time t=12: time 10, it can be known from FIG. 4.

[0069] 1 1o 00: =12, Cri=98.13mA, Cgi=84.91mA, Cbl=6.20mA, Cwi=198.768mA,;

[0070112 = 12 30, Cr2 = 10.92mA, Cg2 = 82.04mA, Ch2 = 6.93mA, CwZ = 190.1im#A;

[0071] The interpolation algorithm, can be obtained:

[0072] Cr=10.32mA, Cg=88.66mA, Cb=6.69mA, Cw=183.33mA.

(Transiation from Clarivate Analytics)

Assignes/Applicant: Zhejiang University, Hangzhou,Zhejiang, 310027 ,CN
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Record 3/4 CN202841602U Adjustable LED atmosphere iflumination system | An adaptable LED

atmosphere lighting system

I on202841802U
Title: Adjustable LED atmosphere Hlumination system | An adaptable LED atmosphere lighting

Publication Number: |

sysiem (Transiation from Clarivate Analytics}

Title - DWPI: Adjustable LED atmospheric lighting system has LED light source and LED light
source control module that are electrically connected with scene mode selecting unit comprising
preset scene module

Abstract:

The utility model relates to an adjustable LED atmosphere illumination system comprising an LED
light source, an LED light source control module and a situation mode selection unit. The LED light
source control module is used for adjusting the brightness, the color temperature, the color and
the flicker frequency of the LED light source. The situation mode selection unit, the LED light
source control module and the LED light source are successively and electrically connected. The
situation mode selection unit includes a preset situation module group and a freely-set situation
module group, wherein the two groups are connected in parallel. According to the utility model, the
adjustable LED atmosphere illumination system enables various fixed illuminating effects as well
as the changed Hluminating effect of intelligent, automatic and real-time light atmosphere
adjustment o be realized, thereby meeting iluminating requirements at different occasions like
reading, resting, film watching and game playing and the like. Therefore, the efficacies of eye
protection and visual fatigue relieving can be realized and the visual environment of the user can
be maiched with a scene in an image picture, so that the user can enjoy the visual immersive

gffect.

An adaptable LED atmosphere lighting system, comprising an LED light source, further comprising
an adjustable LED light source brightness, LED light source control module and contextual model
of color temperature, color, flashing frequency selecting unit, a contextual model selection unit,
LED light source control module and the LED light source are electrically connected, the
contextual model selection unit that comprises, in parallel, a predstermined scene module and
freely set the scene module. The utility model not only has a plurality of different fixing lighting
effect, and it has intelligent automatic real-time adapted light atmosphere of varying lighting effect,
it can satisfy the illuminating requirement of reading, resting, viewing and game and so on all kinds
of different places, which not only can reach the eye and visual fatigue relieving function, but also

can be matched so that the context of the visual environment and the image picture of the user, so
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as to enjoy the immersive visual effect.

{Transfation from Clarivate Analytics)

Abstract - DWPI:

Abstract - DWPI Noveity:

Capabile of adapting the system of atmosphere lighting of LED, comprising an LED light source,
further comprising a LED light source brighiness, colour temperature, colour, twinkling frequency
of the LED light source control module and a scene mode selecting unit, scene mode selection
unif, an LED light source control module and an LED light source electrically connected with the
scene mode selecting unit comprises a preset scene module and the scene module. This utility
model not only visual effect comprises a plurality of different fixed illumination effect, but also has
a capable of being electrically heated intelligently automatically real-time adjusting lighting
atmosphere to change the iHlumination effect, can meet reading, resting, and game watching
different places such as the illumination requirement, it not only can reach the eye-protecting
function and relieving visual fatigue, and it can make the scenes of visual environment and the
image picture of the user, to enjoy the experience.

Claims:

1. An adaptable LED atmosphere lighting system, comprising an LED light source, wherein it
further comprises an adjustable LED light source brightness, LED light source control module and
contextual model of color temperature, color, flashing frequency selecting unit, a contextual model
selection unit, LED light source control module and the LED light source are electrically
connected, said scene mode selecting unit comprises, in parallel, a preset scene module and
freely set the scene module.

2. The LED atmosphere lighting system of adjustable according to claim 1, wherein it further
comprises a comprehensive analysis of image signal of the image signal analyzing module, the
contextual model selection unit further comprises a preset scene module. free setling intelligent
automatic control scene module scene modules in parallel, electrically connect the image signal
analyzing module and transmitting image signal to the image display device of the image signal
output device, and contextual model selection unit intelligent automatic control scene module
electrical connection.

3. The said adaptable LED atmosphere lighting system according to claim 2, wherein the LED light
source, the LED light source control module, scene mode selecting unit and the image signal
analyzing module, can be integrated components, or separated component.

4. The said adaptable LED atmosphere lighting system according to claim 2, wherein the LED light
source between the LED light source control module, an LED light source control module and

contextual model selection unit between the contextual model selection unit and the image signal

23
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analyzing module is can be cable connection, or g wireless connection.

5. The LED atmosphere lighting system of adjustable according to claim 1, wherein said LED light
source is that using LED as the illumination light source of the lamp, comprises a lamp stand, a
lamp box, the lamp tube.

(Transiation from Clarivate Analytics)

Description:

An adaptable LED atmosphere lighting system

Technology field

[0001] This utility model relates to an illuminating system, specifically an adaptable LED

atmosphere lighting system.

Background technology

[0002] Currently, LED lighting system on the market mainly emphasize the LED light source of the
light brightness, color temperature and the like optical characteristics parameter and LED
photoelectiic conversion efficiency, generally are singly generated lighting effect can not be
adapted, cannot provide a plurality of different fixing lighting effect according o different
iHumination requirements, and cannot provide intelligent automatic real-time adapted light

atmosphere of varying lighting effect.

[0003] A scene atmosphere lighting system used in theatrs, {o achieve the lighting effect of the
intelligent autormatic change light atmosphere, with complex control system and for individual
picture for editing the scene atmosphere lighting change, needs a lot of manpower and technical

support, it is difficult for general consumer market,

invention contents

[0004] This utility model aims at providing a LED atmosphere lighting system capable of adapting
{o make it not only has a plurality of different fixing lighting effect, and it has intelligent automatic

real-time adapted light atmosphere of varying lighting effect.

[0605] in order o reach said purpose, this utility model adopts the technical solution is as follows:

the adjustable LED atmosphere lighting system, comprising an LED light source, further

24
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comprising an adjustable LED light source brightness, color temperature, color, LED light source
control module and the scene mode of a flicker frequency selecting unit, a contextual modal
selection unit, LED light source control module and the LED light source are electrically
connected, the contextual model selection unit that comprises, in paraliel, a predetermined scene

module and freely set the scene module.

[00086] Further, the LED atmosphere lighting system of the adjustable, further comprising a
comprehensive analysis of the image signal of the image signal analyzing module, the contextual
model selection unit further comprises a preset scene module. free setting intelligent automatic
control scene module scene modules in parallel, electrically connect the image signal analyzing
module and transmitting image signal to the image display device of the image signal output
device, and contextual model selection unit intelligent automatic control scene module electrical

connection.

[0007] the LED light source, the LED light source control module, scene mode selecting unit and

the image signal analyzing module, can be integrated components, or separated component.

, contextual model selection unit between the image signal analyzing module, can be a cable
connection, or a wireless connection {0008} of the LED light source between the LED light source

control module, an LED light source control module and contextual model selection unit between

[0008] The LED light source refers to lamp using LED as lighting source, including but not limited

to desk lamp, surface-decorative lamp box, the lamp tube.

[0010] This utility model of the working principle is: through scene mode selecting unit selects the
preset scene module, and adapting the LED light source through LED light source control module,
to make it present preset lighting effect. to satisfy the illumination requirements of different scene,
also can through scene mode selecting unit selects the free setting scene module, and realizing
self-adaptation LED light source through LED light source control module, to make it present
custom lighting effect to satisfy the individual illumination demand of different users; it also can
through scene mode selecting unit selects the intelligent automatic control scene module, then
through image signal analyzing module comprehensively analyzes the image signal output device
of image signal, and uses LED light source control module real time self-adapting LED light
source, so that it can be matched image real-time varying lighting effect, so as to reach the effect

of creating light atmosphere.
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[0G11] This utility model not only has a plurality of different fixing lighting effect, and it has
intelligent automatic real-time adapted light atmosphere of varying lighting effect, and can meet
the reading, resting, cando and game lighting requirements of different places, which not only can
reach the eye and visual fatigue relieving function, but also can be maiched so that the context of
the visual environment and the image picture of the user, so as to enjoy the immersive visual

effect.

Description according to claim claimimages

[0012] picture 1 is the utility model! structure schematic diagram of the first embodiment;

[0013] picture 2 is the utility mode! structure schematic diagram of the second embodiment,

Preferred Embodiment

[0014] Following combine the accompanying drawings of this utility model to make further detailed

explanation:

[0015] Embodiment 1: refer to picture 1, this utility model adjustable LED atmosphere lighting
system, comprising an LED light source, an LED light source control module and contextual model
selection unit, scene mode selection unit, an LED light source control module and the LED light
source are electrically connected, the contextual model selection unit that comprises, in parallel, a

predetermined scene module and freely set the scene module.

[0018] Embodiment 2: refer to picture 2, this utility model adjustable LED atmosphere lighting
sysiem, comprising an LED light source, an LED lght source control module, scene mode
selection unit and the image signal analyzing module, a contextual model selection unit, LED lght
source control module and the LED light source are electrically connected, the contextual model
selection unit comprises a preset scene module in parallel, freely setting the context module and
the intelligent automatic control scene module, can electrically connect the image signal analyzing
module and transmitting image signal to the image display device of the image signal output
device. and contextual model selection unit intelligent automatic control scene module is
electrically connected.

(Transiation from Clarivate Analytics)
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{54y Stochastic dynamic atmosphere

(67}  Theinvention concerns a lighting device for cre-
aling dynamic atmospheres, said lighting device com-
prising: at least one light source; the light source being
adapted to operate in a plurality of color states, the light
source emitting differing colors for each color state; a
controller for controlling the color state of the light source;
the controlier further comprising a random generator o
provide a transition between a previous and a subse-

Figure 1

quent state the controfler is adapted to provide the tran-
sition basad on probabilistic output provided by the ran-
dom generator implementing a stochastic model, the
probabilistic output dependent on at least the pravious
color state. in addition, a method is provided for gener-
ating the stochastic model;, and a method for creating
dynamic atmospheres based on probabilistic output pro-
vided by the stochastic model.
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Description
FIELD OF INVENTION
[8001] The invention relates to a lighiing device with changing colors.
DESCRIPTION OF THE PRIOR ART

{0002] People have been listening to music for a long time for distraction and relaxation. More recently, aliarmative
entertainment may be found in watching television or aven more recently, watching movies on video or dvd. it is also
known for quite some time that creating additional atmospheric effects, accompanying the audio or video enterainment
source greatly enhances the user experience.

[0003] One way to creale an additional atmosphere is to provide additional graphics, funclionality present in most
media players. Graphical effects are shown while listening to a song. These effects are generated on basis of the rhythm
or the frequency {often represented by the Fast Fourier Transform (FFT) signal} of the song that is playing.

[8004] A more profound way (o create an atimosphare is by generating light effects.

An exemplary application hereci is a ight organ. In a light organ, a number of colorad lights are flashing on the rhythim
or on the frequency of the music. These light effects are also directly derived from the song that is playing.

{0005] However, these light effects are unable to reflect natural atmosphares and light transitions as found in nature.
Both methods have tha disadvantage that similar input will provide similar effects. Therefore the effects will be predictabie
and repetitive. Another disadvantage is that creating the effects depends on playing the entertainment source. In the
above methods, sometimes noise - e.g. from a {pseudo)andom generator - is added to the effects to make the effecis
ook less repetitive and predictable. However, this is only a makeshift measure for camoufiaging the drawbacks of the
methods. [t doas not really make the effects unpredictable and natural. Ancther example of creating a natural atmospheare
with light effects is by providing an extra illumination signal with the entertainment scurce. This is e.g. described in the
prior art document US6166496. Although this approach avoids scripting and therefore repetition and predictability may
be avoided, other disadvantages are present. The first drawback is that a significant amount data needs to be stored
and transported to the lighting device. Another disadvantage, as in the previous examples is that the additional effects
can only be created in comnbination with the entertainment source. It is not possible recreate an atmosphere without
playing the entertainment source.

SUMMARY OF THE INVENTION

[0008] In one aspect, the invention aims o provide a natural and unpredictable atmosphere. [n another aspect, the
invention regards a device for autonornousty creating dynarmic atmospheres. According to an aspect of the invention, a
lighting device for creating dynamic atmospheres, said lighting device comprising: at least one light source; the light
source being adapted to operate in a plurality of color states, the light source emitting differing colors for each color
state; a controller for controliing the color state of the light source; the controller further comprising a random ganerator
to provide a transition betwaen a previcus and a subseguent state wharein the controller is adapied to provide the
fransition based on probabilistic output provided by the random generator implementing a stochastic modei, the proba-
bifistic output depandent on at least the previous color state.

{0087} According to another aspect, a method for creating dynamic atmosphares is provided, the method comprising:
operating a muitimedial source in a plurality of states, each state associated with a perceptual differing atmosphere; and
providing a transition between a previous and subsequeant siate, based on probabilistic output provided by a stochastic
model, the probabilistic cutput dependent on at least the pravious stale.

{0008] According to anothar aspect, a method is provided for generating a stochastic model, comprising: receiving
multimedial input, clustering the muitimedial input according to a predefined aspect; computing a statistic on subsequent
fransitions between the clusters; and generating probability parameters associated with the computed statistic so as to
implemant the stochastic model.

BRIEF DESCRIPTION OF THE DRAWINGS

{0008] The inveniion will be further elucidated in the figures:
Fig. 1 shows a first embodiment according to the invention;
Fig. 2 shows a detail of the ermnbodiment in Fig. 1.

Fig. 3 shows a schematic example of a stochastic madel implemanting transitions between subsaquent states; and
Fig. 4 shows schematic diagram of a method for generating a stochastic model according to the invention and of a
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mathod for creating dynamic based on the stochastic model; and
Fig. 5 shows subsequent steps according to an embodirnent of the invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

[0010] Turning to Figure 1, a schematic drawing is shown of a lighting device 1 for creating dynamic atmospheras,
implementing an illuminator 11 housed on a mounting plate 10. The illuminator 11 comprises a controller 20 that controls
the coloring of the device 1 according o an aspect of the invention. The controller 20 is provided, as can be seen in
Figure 2 on a mounting plate 10 {printed circuit board) housing essantial circuitry for controlling the light sources 21, in
particular, as in this example, a plurality of sources of any RGB composition, such as: one or two red high brightness
LED sources, a green and a biue source. Alternatively, other light sources, such as an incandescent light source may
also be used, or any other multiprimary light source, or color temperatura adjustable light source. More in particular, the
fight source (in this example comptising an RGB triplet) is adaptad to operate in a plurality of color states, wherein a
color state is defined by the {composite) light source emitting a specific color. Thus, a color state may be defined by a
specific CIE XYZ coordinate, or coordinated in any derived color space, e.g. an RGE combination. This defines the
parceived coloring of the light, in addition 1o a conirolled intensity of tha respective RGB sources 21. Otherwise, the light
source may vary the radiated wavelength, to generate a spacific color in the visibie light spectrum.

[0011] To controlthe color state, controller 20 is provided, which can inter alia be programmed to drive the light sources
io emit a spachic coloring. in particular, the light source 1 can thus operate in different subsequent color states, that is,
first, the light source 1 emits a first specific color, and, after a certain time, the light source 1 changes color undar conirol
of the controlier 20.

{0012} The controller 20 may be preset by control parameters that may be preprogrammed, but, in a preferred em-
bodimant, may also be uploaded, for example, as an added feaiure on a remote device 12, conventionally used for
varying the color. In particular, the color states may be predefined and uploaded via a terminal or wireless data controller
22. in addition, other control parameters may be preprogrammed or uploadable. For example, the transition dynamics
may be variable or presettable. Thus, a user can define the dynamic behavior between subsequent states, so that the
state transitions can procead in a pace and a manner that is desired or that fits a certain ambilance. The transition
dynamics presetting circuitry may are also be part of the controlier 20 as here depicted. In addition, the probabilistic
parameters as further described hereinbelow may also be preprogrammed or uploadable via the data controller 22.
{00143} For defining spatial configurations based on a probabilistic model, to be explained further herein below, the
data controlier may also be usad as a data link is adapted to communicate with other light sources comprised in the device.
[0014] Accordingly, where several lighting devices of the type illustrated in Figure 1 are used, the lighting device 1
could also comprise detectors for detecting physical location with respect 1o neighboring lighting devices and the model
and the processot/stochastic modeling means is arranged 1o co-operale with the model and the processor/stochastic
modaling maans of the neighboring lighting devices to provide the random/stochastic atrmosphere.

[0015] Thus, by a negotiating mechanism, the devices 1 may communicate their respective states to each otheror fo
a central control system, which may decide how the spatial and/or temporal dynamics of subsequent color states will
evoive.

{8018] Herain, a temporal color transition will be definad as a change in color states of a color davice that evolves
over time. A spatial color transition will be defined as a change in color states between two spatially annexed devices,
for example, in pardicular, in a systern comprising a geomatric arrangement {for instance: a malrix array or random
clustered arrangemant) of a plurality lighting devicas, each having a specific color state. in may be appreciated, that the
stochastic relations between timely and spatially annexed states may be controlied independently of each other, and
one or both of them may be conirofied by the probabilistic cutpul provided by the random generator implemeanting the
stochastic modal. In particular, a ‘pravious state’ may be understood in a spatial sense, inthat a previous and a subsequent
stata may be formed by two annaxed lighting davices.

{0017} In addition, the data link may be attached to cornmunicate with other multimedial sources, such as audio, and
or video sources. Thus, in addition to the color transitions, other perceptual ambiance fransitions, such as audio sounds
or imaging effects may be controlled by the inventive principle.

{0018} Figure 3 shows in more detall a schematic example of a stochastic model defining transitions betwaen subse-
quent states {1)-(5), as implemented in the controller 20. To this end, the processor comprises a random generator (not
shown). The oulput of this generator defines which transition between a previous and a subsequent state will take place.
That is, based on the probabilistic outcome of the generator, and starting from a present state (which will become the
previous state) the controller decides and controls which subsequent state (1)-(5) is realized, based on this present
state. Figure 3 implements a Markov type chain model that is a probabilistic/stochastic (instead of deterministic) process
for describing transitions of a system from one state to another, However, the stochastic model is not limited to (purely)
Markov type processes but could alsc be implementing other probabilistic models like probabilistic autornata and Bayesian
networks.
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[80149] In this preferred example, given the present state, future states are independent on tha past states. However,
this dependency can also be added in a more generalized form. At each instant the system may change its state from
the current state o another state, or remain in the same state, according to a certain probability distribution. The prob-
abiliies associated with various state-changes are termed transition probabilities.

[BOR0] A finite state machine may be used as a representation of a Markov chain. If the machine is in state x at time
n, then the probability that it moves to state vy at time n + 1. However, this is not limited to temporal transitions, but could
aiso apply to spatial fransitions. Also, a combined temporal and spatial transition model can be applied, where, for
instance a plurality of light sources can be used in a predefined spatial configuration, sach of which apply a color state
that may have a spatial probabilistic correlation. A way o describse such relations are Markov Randorn Fields known in
the art. Thus, a probabilistic correlation may exist that neighboring light sources are in predefined mutual states; wherein
the terms previous and 'subsequent are used in a generalized spatial context which may be defined by a nearast
neighbor principle. In addition, a probabilistic correlation may exist that each fight state will avolve, in a temporal manner
from a previous o a subsequent state.

[6021] In Figure 3, the nodes (30) represent the possible states of the system. Arrows (31) between nodes | and j
represent the probability that the system changes from state i to ] in a single time step.

[8022] In the exemplary stalte machine it can ba sean that a system in state 1 at a time n, has a probability of 95%
that the system continues {o stay in state 1 at time n + 1 and a probability of 5% that the system moves (o state 2 attime
n + 1. Furthermore, the diagram shows that a system in state 3 at time n has a probability of 85% fo continuing this state
atn + 1, a probability of 12% of moving to state 4 attime n + 1 and a probability of 3 % fo state 1 at time n + 1.

{0023} The probability parameters of a Markov chain model ray also be represented in a transition probability matrix:

1 2 ]
1 Pit | Pa2 P
2 P24 Pz Pon
N Pnt Prz Prn

{0024] Figure 4 shows a schematic diagram of a method for generating a stochastic model according to the invention
and of a method for creating dynamic based on the stochastic model. In this diagram, the parameters of the probability
model, as implemented in controller 20 need o be delerminad, e.g. from a video source or an image 40 {(as shown in
Figure 4)displaying natural {temporal and/or spatial) color transitions. Second, the model has to be loaded in the controlier
20 of lighting device 1, where it has to be executed,

{00258] The modeling and rendering of arrangement of colors from image 40 is schematically indicaled in subsequent
model generating step 41. A rendering device 21 includes at least one light source that renders a sequence of colors
based on the generated model.

[0028] The model generating step 41 will be described further in detail with reference to Figure 5. First, it can be seen
from Figure 4, that the image is clustered in certain areas, each area defining & mean color weight. In ancther example,
dynamic lighting effects, associated with temporal color transitions may be derived from video content of for example
natural scenes, such as water, fire or scenery. Accordingly, a stochastic (Markov) model is generated from a temporal
color distribution of a video source sequence; or from a spatial color distribution of an image. As a distance measure,
dalta E (CIE Lab), known in the art may be used. in addition, the smallest clusters of the color distribution are removad,
and a centroid of each cluster can be used as node in the Markov chain.

{0027] Accordingly, the step 501 in Figure 5 wherein multimadial input is clustered according to a predefined aspect,
such as color, chromaticity, lighiness in ohe example, concerns:

1. Extracting representative color features (fi) from each frame 0 <i < m of the source video.

The extracted color features from every frame represant the overall color compaosition of the frame or the Humination
color in the frarne. As example features the mean color of the frame, the median and the trimean color can be used,
as wel as the lighting color estimate using for example the grayworld, the whitepatch or the PCA (principal component
analysis) algorithm.

2. Reduce the number of colors by clustering the extracted colors (i} into color classes (¢}, 0 <} < n and substituting
every color (fi) with its class representative (fi*). The variance in every class (Vj} is also learned.

Any general non-supervised clustering algorithm can be used to find the dlusters of colors. In our example imple-
mentation, k-means clustering and blurring mean shift are used.

3. Taking the classes (¢} as states of the Markov Chain. The transition probabilitias (pa,b) € £ a,b < n of the Markov
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Chain ara estimated in a step 502 using the cbserved transitions in the clusiered source colors (fi*).

{0028] Another clustering aspect can be according to a time integral aspect, such as average color or sound level
over a predetermined time.

(0029 Alternatively, the source material can be a static image. In this case, the ransition probabilities are estimated
from the naighborhood probabilities of states (color classes) and the speed of rendering is manually controlled.

[0030] Alternatively, the model can be manually crafted. A light design artist may manually "V like’ create the color
states and the transition probabilities. For the [atter there are several possibilities. A designer could only determine the
probabiliies betwesan predatermined color states. Another possibility is to let the user determine both the colors (distri-
bution) in the range and the probabilities for each state transition. This could be done with software on a computer and
the resulling model may be transferred to the lighting device, for example, through downloading from a website.
{6031} The Markov model generated this way is then incorporated into a (standalone) lighting device which can
autonomously render the random/stochastic atmospheres.

[0032] For the learning process of these models, the input is not limited to video and pictures, but may include audio,
all kinds of sensors (pressure, temperature or physioclogical) or @ combination of the above.

{8033] Rendering of color states according to the derived modeti:

{0034} Given the number of colors N and update frequency

The model uses:

N? numbers for the state transition probabilities
3N numbers for the RGB values for the colors

in terms of processing power:

f {pseudo) random nuimbers generatad per second
f log(N) table lcok-ups per second

{f operations of a low pass filter per second]

Hence, for realistic N {8 < N < 20) and {25 < { < 80), implementations are possible on very small processing platforms.
Step 503, wherein probabilistic outputis derived from a rnodel implementing a stochastic process, will be further explained
based on an example. Suppose a model with 4 states and four state transitions. For example, the probabilities {o stay
in state 1,or go to states 2, 3 and 4 when in state 1 may be 0.7, 0.08. 0.1 and 0.15 respectivaly.

Tha probability of going to another state while in state 1:

Transition from S1 to

81 70%
S2 5%

33 10%
54 15%

One possibility to map the random numbers on the transition is a linear search.
This means that the random nurmbers batween ¢ - 0.7 will resull in staying in the same state, random numbers betwaen
0.7 - 0.75 will result in transition 2, 0.75 - 0.85 to transition 3 and 0.85 - 1 to transition 4.

TIT2T3T4

Of course the order of the transitions may be changed.

Accordingly, in step 504, the outcome of the modal is used to generate a stale fransition to change the color state of the
device.

The rendering of a model is a simple operation that only requires one random draw from a uniform [0, 1] distribution and
a linear search per time interval at which the model is rendered {usually for models learned from video material 25 Hz).
An alternative mapping method is binary search.

For a single light source, the rendering process was done by a random generator that picks the state transitions. For an
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Markov Random Field (MRF), a technigug like Gibb’s sampling can be used io ganeraie a sequence of colors for all
fight devices.

The embodiments in this invention disclosure include lighting devices. The Invention though is not limited to only light
as output, but covers sound (soundscapes), smell, vibration and tactile ouiput as additional modalities as well. it also
covers a combination of these cuiput modalities. More in particular, it may be understood that the invention also covers
ambodimants, without express indication to the contrary, of combined features as described hereabova.

Claims
1.  Alighting device for crealing dynamic atmospheres, said lighting device comprising:

- at least one light source; the light source being adapted to operate in a plurality of color states, the light source

emitting differing colors for each color state;

-~ a controller for controlling the color state of the light source; the controller further comprising arandom generator

io provide a transition betweaen a previous and a subsequent color state; wherein

- the controller is adapted to provide the transition based on probabilistic output providad by the random generator

implementing a stochastic model, the probabilistic output dependent on at least the previous color state.

2. A lighting device according o claim 1, wharein the transition regards a temporal and/or spatial color transition
between previous and subsequent color states.

3. Alighting device according to claim 1, further comprising a transition dynarmics presetting circuit, for defining the
transition dynamics betwesn subsequent states.

4. A fighting device according to claim 1 further comprising a terminal for exchanging stochastic model parameters;
transition dynamic parameters and/or color state parameters.

5. Alighting device according to claim 1, further comprising multimedial output devices associated with the color state.
8. A system comprising a geornetric arrangament of a plurality of couplad lighting devices according to claim 1.
7. Alighting device according to claim 1, further comprising:

- multirnedial output devices driven by muitimedial sources,

- a clustering circuit for clustering the multimedial output according to a predefined aspect;

- & computational circuit for computing a statistic on subsequent transitions between the clusters;

- a procassing circuit for generating probability parameters associated with the computed statistic; and

- an output circuit for outputting the probability parameters to the random generator 50 as to implemeant the
stochastic model.

8. A device for generating a stochastic model for a device according to claim 1, comprising:

- an input for receiving multimedial input,

- a clustering circuit for clustering the multimedial input according to a predefined aspect;

- a computational circuit for computing a statistic on subsequent transitions between the clusters;

- a processing circuit for generating probability parameters associated with the computed statistic; and
- an output circuit for cutputting the probability parameaters so as to implement the stochastic model.

2. A method for creating dynamic atmospheres, the method comprising:

- operating a multimadial source in a plurality of stales, each state associated with a perceptually differing
atmosphere; and

- providing a transition batween a previcus and subsegquant state, based on probabilistic cutput provided by a
stochastic model, the probabilistic output dependent on at least the previous state.

10. The method according to claim 8, wherein the multimedial source is a light source, and wherein the state is a color
state.
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A method for generaling a stochastic model, comprising:

- receiving muitimedial input,

- clustering the muitimedial input according to a predefined aspect;

- computing a statistic on subsequent transitions betwesn the clusters; and

- generating probability parameters associated with the computed statistic so as {o implement the stochastic
model.

The method according to claim 11, wherein the pararetars of the stochastic modetl are exiracted from a ternporal
color distribution of a video source sequencs.

The method according to claim 11, wherein the parameters of the stochastic model are extracted from a spatial
color distribution of an image.
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Figure 1
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Figure 3
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{54y LIGHTING DEVICE

(87 Thereis provided a wearable or portable lighting
device for playing out, together with & plurality of other
wearable or portable lighting devices, a predetermined
fime-varying lighting pattern over a space occupied by
said device and the other devices; said device compris-
ing: at least one light source; memory for storing a rep-
resentation of the time-varying lighting pattern; and at
least one controller configured to determine a current lo-

cation of said device, to receive a timing signal for deter-
mining a current stage of the time-varying lighting pattern
in synchronization with the other devices, and based on
said determination and said timing signal, with reference
to the representation in memory, to select a portion of
the time-varying lighting pattern corresponding to the cur-
rentiocation and stage and to cause the atleastone light
source o play-cut said portion.
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Description

FIELD OF THE INVENTION

[8801] The present invention generally relates to a
lighting device, a centralized control unit and a lighting

sysiem comprising the same,

BACKGROUND OF THE INVENTION

o

SUMMARY OF THE INVENTION

[oB05] When such lighting effects are based on time-
varying pattern, such as a video file, a robust and reliable
way o control thousands of such lighting devices is re-
quired. Streaming the data to every wearable or portable
lighting device in real time is fechnologically challenging,
expensive and reduces the battery time of the wearable
or portable lighting devices.

76 [Q0B08] To address this, the present application propos-
[0002] A plurality of wearable and/or handheld lighting es a system for controlling multiple wearable or portable
devices located within a space can each be controlied to lighting devices.
coliectively render a synchronized lighting effect that cre- [BO07] According to one aspect, there is provided &
ates an nmersive light experience as part of concerts wearable or portable lighting device for playing out, to-
and other events with large crowds. In one example in- 75 gether with a plurality of other wearable or portable light-
volving a concert, a plurality of user-heid lighting devices ing devices, a predetermined time-varying lighting pat-
within an arena are each configured o emit a light cor- tern over a space occupied by said device and the other
rasponding to a respective part of a preconfigured light devices; said device comprising: atleastone light source;
show. The light emitted by each of the plurality of devices memory for storing a representation of the time-varying
is configured such that, at a distance from the user-held 20 lighting pattern; and at least one controller configured to
devices, an overall image/lighting effect is formed. This determine a current location of said device, to receive a
is shown in Figure 1. timing signal for determining a current stage of the time-
{8003] Figure 1 shows an arena comprising a plurality varying lighting pattern in synchronization with the other
of lighting devices 100 in the form of handheld user light- devices, and based on said determination and said iming
ing devices. The arena is divided into a plurality of light 28  signal, with reference to the representation in memory,
regions 101a-101d, with one or more of the lighting de- to select a portion of the time-varying lighting pattern cor-
vices 100 falling within each of the regions. In other responding fo the currenticcation and stage and to cause
words, each region comprises atieast one lighting device the at least one light source to play-out said portion.
100. The lighting devices 100 may be arranged {o output [0008] Advantageously, the predetermined time-vary-
a particular sequence of colored light in dependence on 30 ing lighting pattern has elements {or portions} that are
which region they are located in. For example, assume accessead via both a current focation of the lighting device
that the arena is divided into quadrants. The handheld and a current time. Thus, as either of these gquantities
lighting devices in the upper left quadrant 101a are ini- change, the portion of the predetermined time-varying
fially configured to emit a biue light, before cycling lighting pattern currenily being played-out by the lighting
through red, green and yallow lighis. The handheld light- 33 device also changes. This alfows for multiple lighting de-
ing devices in the upper right guadrant 101b are initially vices to be synchronized so as to, together, play out a
configured to emit a red light before cycling through predetermined time-varying pattern over a space without
agreen, yellow and blue fighis. The handheld lighting de- the nead for users to stay in a predetermined location
vices in the lower laft guadrant 101c are initially config- {e.g. their seats). To avoid sending substantial amounts
ured to emit & green light before cycling through yellow, 40 of data during an event, the predetermined fime-varying
biue and red lights. Finally, the handheld lighting devices lighting pattern mentioned above can comprise the entire
in the lower right quadrant are initially configured to emit ime-varying lighling pattern to be played out during that
a yellow light before cycling through blue, red and green event. it is thus understood that a lighting device only
fights. In this manner, a particular large-scale lighting ef- plays out a portion of the stored predetermined time-var-
fect can be achieved. A camera directed towards these 46 ying lighting patiern during a single event.
handheld lighting devices may then record the lighting [8008] Inanotherembodiment, there is provided a cen-
effect before outputting the recorded lighting effect to a tralized control unit comprising a controfier configured to:
display that the users of the handheld lighting devices send a predetermined time-varying lighting pattern for
can view in real-time. The lighting effect may be synchro- forming a lighting pattern over a space o a plurality of
nized to an audio track being played at the concert. 50 lighting devices; and send to each of the lighting devices
{8804] There are numerous ways of coordinating the atiming signal, wherein for each fighting device the timing
lighting show provided by the handheld lighling devices. signal can be used in combinaiion with a currentlocation
One way of doing this is for a8 centralized control unit {o of said device to identify a portion of the predetermined
periodically send respective lighting control information time-varying lighting pattern for playing-out said portion.
for a particular ime period o each of the plurality of light- 88
ing devices based on a determined location of the lighting BRIEF DESCRIPTION OF THE DRAWINGS
devices.

[0018] These and other aspects will now be described
2
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in more detail, with reference to the appended figures
showing embodiments.

Fig. 1 illustrates an example lighting system;

Fig. 2 illustrates an example lighting system; and
Fig. 3 illustrates a schematic of an example lighting
device,

{0011} Al the figures are schematic, not necessarily to

an instruction regarding how the arena should be lit dur-
ing a subsequent time period from an input provided by
alocal operator. In this latier case, the centralized control
unit 260 would comprise a user interface for receiving
the input from the local operator e.g. the centralized con-
trof unit 260 may take the form of a computer terminal or
lighting desk. in both of these cases, the instruction may
indicate a particular predetermined time-varying lighting
pattern to be plaved out, and/or timings associated with

scale, and generally only show parts for elucidating var- 70 that predetermined time-varying lighting pattern.
ious embodiments or aspects of the invention, wherein [0814] As mentioned above, the lighting system is con-
other parts may be omitted or merely suggested. figured to provide an immersive lighting experience to
users located within the specific space. To do this, there
DETAILED DESCRIPTION is provided a plurality of wearable or portable lighting
75 devices suitable for playing cut a predetermined time-
{86142] Figure 2 shows a lighting system 200 compris- varying lighting patiern over a space occupied by the
ing a plurality of ight regions 201, 202, Although only two plurality of the lighling devices. Embodiments of such
ragions are shown {(and described below) for the sake of lighting devices are now described.
illustration, it will be understood that more than two of [0015] Each of the lighting devices comprises: at least
such regions may be comprised within the lighting systern - 20 one light scurce; memory for storing a representation of
200. The lighting system 200 may be dedicated to provide the time-varying lighting pattern; and at least one con-
illumination for a specific space comprising the plurality troller configured to determine a first current location of
oflightregions 201, 202, such as (in the presentexample) that lighting device, to receive a timing signal for deter-
an arena of a concert hall 250 during a concert. One light mining a current stage of the time-varying lighting patiern
region 201 may be constituted by one or a group oflight- 28 in synchronization with the other lighting devices, and
ing devices {such as is described below) for illuminating based on said determination and said timing signal, with
a specific region of the concert hall 250. The other light reference to the represeniation in memory, to select a
region 202 may be constituted by one or a group of light- portion of the ime-varying lighling patiern corresponding
ing devices (such as is described below) for illuminating to the currentiocation and stage and o cause the at least
a different specific region of the concert hali 250. The 30 one light source o play-out said portion.
fight regions 201, 202 do not necessarily have to be im- [eB18] Thus, assuming that the predetermined time-
mediately adjacent to each other, though thatis one pos- varying lighting patiern is stored in memory as a video,
sibility. each lighting device receives an input on its location and
[8013] The lighting system 100 may further comprise a play-out time and determines a pixel in the video file
a centralized control unit 260 for controlling the fight re- 35 based on both this location information and piay-out time.
gions 201, 202, although this not essential to some em- This pixel represents the lighting to be emitled by that
bodiments described herein. The ceniralized control umit lighting device at that time at the location of the lighting
260 may receive instructions for controlling the light re- device and so the lighting device controls its light output
gions 201, 202 either from a remote source or a local at that time s0 as to be representative of this pixel.
source. As an example of a remote source, the central- 40 [00817] A schematic of such a lighting device 300 is
ized control unit 260 may receive an instruction regarding shown in Figure 3. The fighting device 300 of Figure 3
how the arena should be lit during a subsequent time comprises data storage 301, & receiver 302 for (in suit-
period from a control unit located outside of the arena able embodiments) receiving a location input, a proces-
{e.g. from a remote computer terminal or server). in this sor 303 and atleast one light source 304, inthis instance,
case, the centralized control unit 260 would comprise an 46 the processor 303 implements the functionality of the
interface suitable for recelving communications accord- above (and below) dascribed controlier. The data storage
ing to at least one communication protocol. Therefore, is configured to siore the entire video content of the pre-
the centralized control unit 260 would comprise an inter- determined time-varying lighting pattern {o be played
face allowing external control of the lighting system 200, over the course of an event (although it is understood
such as an API {application programming interface). For 50  that a lighting device will not play out the entire light show
exampie, the lighting system 200 may be externally con- stored in the memory). The processor 303 is configured
trolled according to an P {internet protocol} based stand- to derive partial content (such as a pixel/segment of a
ardized lighting control and management protocol and/or light show)} from the entire stored predetermined time-
a Web Service based lighting control and management varying light sequence based on a determination of a
protocol, which may be defined on top of a CoAP {con- 85 current location and on a timing signal received by the
strained application protocol) or a MTTF (hypertext trans- controlier suitable for determining a current stage of the
fer protocol) application protocol. As an example of a time-~varving lighting pattern. The processor 303 is further
local source, the centralized control unit 260 may receive configured to cause a lighting control signal to be passed
3
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to the at least one light source 304 basad on this partial
content. The lighting control signal controls the light emit-
ted by the at least one light source 304.

[8818] The at least one light source may be a single
light source in isolation, such as a light emitting dicde.
The at least one light source of the lighting device may
be a pixel of a display, such as a liquid crystal {LCD)
display, comprising muitiple pixels. The at least one light
source of the lighting device may be a set number of

WAHYS.
[0025] For example, the controller may determine the
{ocation following receipt at the lighling device 300 of a
location indication from a centralized control unit 260 (as
described above and/or below). In other words, the cen-
tralized control unit 280 is able to determine the location
of the lighting device 300 and to inform the controlier of
the lighting device 300 of its locality via a suitable wireless
channel. The camera and/or the projector embodiments

pixels of a display of the lighling device. The setnumber 70 described below may be used by the centralized control
may be equal {o or less than the total number of pixels unit 260 to determine the location of the lighting device
on the display. This is useful where the display of the 300. The centralized control unit 260 may be local. By
fighting device is to be configured to function as either locad, itis meant within the vicinity of the lighting device
one or muitiple pixels in an overall image to be formead 300. For example, a controfler in the vicinity of the concert
by a collection of similarly configured lighting devices. 75 hall. The local centralized control unit may have previ-
Thus, when the display of the lighting device is configured ously provided the video data to the lighting device 300.
to act as two pixels in the overallimage, half of the pixels [8628] Described below are some of the examples of
of the display may form one of the overall-image pixels how the centralized control unit 280 and/or the controller
whilst the other haif of the pixels of the display may form of the lighting device 300 may obtain location information
the other overali-image pixel. itis understood that there 20 (although the following is describad in terms of the con-
does not have to be an equal number of pixels of the troller of the lighting device 300 determining the location,
display for both of the overali-image pixel. The overall- the centralized control unit 260 may receive this informa-
image produced by the similarly configured lighting de- tion instead and forward it on {0 the controller of the light-
vices is discernible from a distance at which the light emit- ing device 300}.
ted from all of the similarly configured lighting devices 25 [0027] The controller of a lighting device 300 may de-
can be viewed. [t is understood that the term "image” is termine the location of its lighting device 300 based on
meraly illusirative and intended to convey a predeter- thareceipt offocation information from allocation services
mined configuration of lighting elements across the spe- provider, such as from a globad positioning system and/or
cific space. via a celiular services provider.
[8019] The lighting device 300 may comprise multiple 36 [0028] The controller may determine the location fol-
types of memory. For example, there may be a read-only fowing receipt at the fighling device 300 of location infor-
portion and a flash portion. The mermory may be embed- mation from similar adjacent lighting devices 300.
ded in the lighting device and/or may reside on a remov- [0028] The lighting device 300 may determine its loca-
able drive. By "removable”, it is meant that the drive is tion using location information received via receiver 302
configured for repeated easy insertion and removal fromm 35 from a camera directed towards the lighiing device 300,
the lighting device. In this case, the camerais orientated such thatthe lighting
{0020} The controller may be a processor, or a bank device 300is viewable within the lens-view of the camera.
of processors, configured to execule instructions foaded The information received from the camera may be used
into the temporary memory {such as random-access to determine the location of the lighting device 300. For
memory). 4G example, the camera may observe a lighting device 300
[6021] Now, various features and/or embodiments as- cycling through a particuiar fight sequence and that in-
sociated with the lighting device and the functionality ex- formation may be used to locate the lighting device 300
ecuted thereby is described. in the view of the camera. The camera information may
{8622] The lighting device 300 is preferably a lighting be relaved via another lighting device 300 in the vicinity.
device 300 thatis wearable by auserinthe spaceormay 46 [n an example, the lighting devices may be turmed on
otherwise be held by or atiached {o a user in the space. one-by-one andfor lighting devices in different segments
For example, the lighting device 300 may be any of: a of the crowds may be turned on simultanecusly. The cor-
mobile phone of the user, a wristband, a t-shirt and/or a responding view captured by the camera may be used
wand. to determine the location of at least one of the active
[86023] The controller of the lighting device 300 is con- 50 lighting devices.
figured to select a first portion of the predetermined time- [o030] Alternatively or additionaily, the lighting device
varying lighting patiern in dependence on both the first 300 may determineg its location using location information
current location and the timing signal. Thus the ways in received via receiver 302 from 8 projector directed fo-
which a current location can be determined will be ex- wards the lighting device 300. The projector (such as an
plored first, before looking at different timing signals. 85 infra-red projector), may be configured to project lighiing
[0024] The controller of the lighting device 300is con- coordinates to individual lighting devices. The projecior
figured to determine a current location of the lighting de- may project a first light signal or flash to facilitate locali-
vice 300. This may be determined in any of a variety of zation. This first Hight signal or flash may also be used as
4
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the above-mentioned timing signal {e.g. as a trigger
andfor an indication of the time at which the selected
portion of the time-varying patiern should be played out).
However, it is understood that a second light signal or
flash may be used as the above-mentioned timing signal.
This latter system has an advantage of alowing the light-
ing device more time to select the portion for play-out
whereas the other system has an advantage of minimiz-
ing the number of fransmissions to be made. The projec-

[B038] The time-varying lighting pattem is preferably
entirely stored in the read only memory in the lighting
device 300. During execution, the portion of the time-
varying lighting pattern is loaded into temporary memory
(such as RAM) for execution by the controller.

[8038] The predetermined time-varying lighting pat-
tern may be stored as video data. In this case, the timing
signal could help determine a frame synchronization with
the video. Further, the first current location may be used

tor may convey such information as is mentioned above 70 tolocate an area in the determined frame e.g. a pixel, as
using coded, moedulated light. Another manner of deter- described above. The predstermined time-varying pat-
mining the location of a lighting device is to using an tern and/or the mapping between time, location and video
electricat signal (such as a radio frequency signal) com- pixels may be stored such that a range of times and/or
prising the absolute or relative location of the lighting de- locations corresponds to the same pixel. Further, it is
vice. A relative or absolute location measurement may 75 preferable for the spatial resolution of the video to be
also be made by the lighting device itself. selected in dependence on the number of the plurality of
{0031} Alternatively or additionaily, the lighting device the highting devices to be used in the system, For exam-
300 may determine its location using location information ple, a lower number of lighting devices may require a
received from af least one of a variety of location service video having a higher spatial resolution than the spatial
providers, For example, from satellite based GPS-like 20 resoclution used for a bigher number of lighting devices
system. The lighting device 300 may also obtain location 300. The video to be used in the systern may be sent
information from neighboring lighting devices 300. This wirelessly to all lighting devices 300 before the start of
includes both relative and absoluie location information. the event, e.g. sent cut wirelessly by the centralized con-
[00832] Now the role of, and different types of timing trol unit 26C. Alternatively, the videco to be used in the
signal are discussed. 25 gystemn may be stored on flash cards that can be inserted
{68033] The timing signal is received by the controller into respective lighting devices.
of the lighting device 300 and used by that controlier to [8040] The portion of the time-varying pattern may be
determine a time at which the first portion should be further selected in dependence on at least one of: the
plaved out. age of a user of the lighting device 300; and/or a status
[8034] The timing signal may be a trigger signal re- 30 of the user while the portion is being played-ocut. For ex-
ceived from the centralized control unit. ample, when near a bar at the venue, the lighling patiermn
[00358] Alternatively orin addition, the timing signal may emitted by the lighting device 300 may change to indicate
be received in advance from an exiernal source {such whether the useris of or over the minimum purchase age
as the above-mentioned centralized control unit 260}. in for alcohol.
this case, the controller on the lighting device 300 as- 35 [0041] Preferably, when a change in location is detect-
sesses the timing signal relative to an internal determi- ad by a device, the portion of the time-varying lighting
nation of an absolute or relative time made by the lighting pattern output by that lighting device 300 is updated using
device 300 itself Le. each lighting device 300 may com- the same procedure. Thus the coniroller may be further
prise a respective local clock operable to keep time in configured to: determine a second current location of the
synchronization with the other fighting devices 300, 4C¢ lighting device 300 during a subsequent stage of time-
wherein the timing signal specifies a timing of the time- varying lighting paitern and to cause the atieast one light
varying patterm in advance. For example, the timing sig- source to play-out a further portion of the time-varying
nal may comprise an advance schedule for the lighting potion of the time-varying lighting pattern corresponding
pattern, or the timing inherentin the video. Said selection to the second current location. In other words, the con-
by a particular lighting device 300 may then be parformed 46 troller is configured to update the portion of video data
by reference to its local clock. being played cut via a display if the lighting device 300
[0036] Now, the predstermined time-varying lighting moves into a region associated with a different portion
pattern is discussed. of the image mentioned above. In other words, the light-
[8037] The predeterminad time-varying lighting pat- ing device 300 will play out the video data associated
tern is preferably the lighting pattern to be played out 50 with that different portion of the image. In this manner,
during an entire show €.g. a conceit. In other words, the even if the lighting device 300 moves around with a user,
predetermined time-varying lighting pattern comprises the overali-image will remain clear and unmixed. The
lighting information for the entive specific space for the second current location may thus be associated with a
duration of the event. This means that each lighting de- different portion of the time-varying lighting pattern than
vice 300 does not have o receive mulliple data updates 85 the first current focation. In other words, the further por-
throughout the event/show that comprise video and/or tion may be different to the portion of claim 1.
image data. Thus this system can reduce the transmis- [0042] Now, further operations of the controller of the
sion overhead that takes place during the show. lighting device 300 in embodiments are discussed.
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[8043] The controller is further configured to cause the
at least one light source to initiate play-out of said first
portion of the predetermined time-varying lighting pat-
tern. As described above, there are a plurality of lighting
devices 300 configured o operate as described in close
proxirnity to each other e g. within an arena or concert
hall. Together, the light emitted by each of the plurality
of lighting devices 300 cooperates to form an image that
is visible from a distance at which alf of the plurality of

300. For example, the number of lighting devices 300
within a radius of 1m of the lighting device 300 under
consideration may be determined. The lighting parame-
ter may then be selected based on the number of similarly
configured lighting devices 300 determined {o be in the
immediate locality and the total number of the piurality
of lighting devices 300,

[0048] The lighting device 300 may be flexible and fur-
ther comprise a sensor configured fo determine the

fighting devices 300 can be viewed simultanecusly. The 70 shape and/or orientation of the fighting device 300. The
portion of the predetermined time-varying lighting patiern controller 303 of the lighting device 300 may be further
output by thelighting 300 device corresponds to a fraction configured to use the determined shape and/or orienta-
{e.g. a pixel) of this image. Thus, said play-out can be tion of the lighting device 300 to modify the first portion
said to cause a fraction of an image to be output from played out in order to custornize the played out portion
the lighting device 300. it is understood that, by "image”, 75 for the current shape and/or orientation of the lighting
it is merely meant a particular preconfigured orientation device 300. in this manner, the overali-image formed by
of ights {or a particular instant of the time-varying lighting the plurality of lighting devices 300 may have less distor-
pattern). As time and/or the location of a lighting device tion than when the configuration and/or shape of the light-
300 changes, the selected frame and/or pixel of the pre- ing device 2300 is not taken intc account.
determined time-varying ighting pattern being playedout - 20 [8847] H is further undersicod thal the lighling device
also changes. 300 may receive additional signals that may be used in
[6044] The controlier of the lighting device 300 may be the selection of a portion of the time-varying lighting pat-
further configured to only cause the at least one light tern comresponding to the first currentiocation and stage.
source to play-out the further portion on condition that For example, the lighting device 300 may receive a signal
the second current location is different than the first cur- 28 to select the portion as an initial step in the process out-
rent location by more than a predetennined amount. This lined above. Inrespoense o this received signal, the light-
means thatthe atleastonelight source will not neediessly ing device 300 may then determine the current location
ogcillate between different portions where a useris close and the current stage for selecting the portion as de-
to a boundary region. Also, this process allows a lighting scribad above. Alternatively or in addition, the lighling
device 300 to not use as much battery power compared 30  device 300 mayreceive a signalthatindicates a particular
to the case where location information is always used o time-varying lighting pattermn {e.g. thatindicates one video
determine a frame/pixel synchronization, as repeated re- fite out of multiple stored video files) stored in the memory
loading different portions of the time-varying lighting pat- of the lighting device 300 from which the portion is to be
fern is avoided. The predetermined amount may be de- selected.
pendent on the size of the space in which the lighting 35  [8048] Some more detail is now discussed regarding
devices 300 are and/or on the resolution of an image to the centralized control unit 280 in accordance with some
be made by the time-varying lighling pattern at a given embodiments of the present disclosure. The centralized
instant. control unit 280 may operate in the lighlting sysiem 200
[8045] The controlier may be configured to control a dascribed above. The centralized control unit 260 is con-
lighting parameter {(e.g. the intensity, the number of pix- 40 figured to send the predetermined time-varying lighting
elsfthe fractional number of light sources of the device pattern for forming a lighling pattern over a space o a
io be used for playing out the selected portion, etc.) of plurality of lighting devices 3C0; and send to each of the
the portion played out by the at least one light source in lighting devices 300 the timing signal, wherein for each
dependence on the number of similarly configured light- lighting device the timing signai can be used in combi-
ing devices 300 in the immediate locality of the lighting 46 nation with a current focation of said lighting device to
device 300. For example, if there are lots of similarly con- identify a portion of the predetermined time-varying light-
figured lighting devices 300 in the immediate locality of ing pattern for playing-out said portion.
the lighting device 300, the intensity of the portion played [68049] This centralized control unit 260 may be used
out may be lower than in the event of there being fewer in conjunction with the above-mentioned plurality of ight-
similarly configured lighting devices 300 in the immediate 50  ing devices 300. The cenfralized control unitis preferably
focality of the lighting device 300. The lighting parameter located locally 1o the space in which the plurality of light-
can be selected or configured so that the image men- ing devices 300 is operating.
fioned above appears to be of relatively uniform intensity [0050] The centralized control unit 260 may be config-
across the space in which the plurality of devices is lo- ured o determine a location for each of the plurality of
cated. The number of similarly configured lighting devic- 85 lighting devices 300 and to send to each lighting device
as 300 in the immediate locality may be determined by 300 an indication of the respective location of that lighting
determining the number of lighting devices 300 within a device 300 for any lighting device 300 whose location
predetermined number of meters of the lighting device has changed. Preferably, to reduce the amount of over-
&
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head during a concert, the location is only transmitted if
it has changed from the previous location by more than
a predetermined amount,

[8051] The ceniralized control unit 260 may be further
configured {o provide at least one of the plurality of light-
ing devices with a timing indication for use in selecting
said portion of said video data.

[8052] Note however that the ceniralized control unit
260 is not necessarily required in all possible embodi-

or a color indicative of the person’s role at the event while
at the reception desk.

[0658] Each of the plurality of lighling devices rmay de-
termine when to start playing out the selected part of the
video following the receipt of a trigger signal. Alternative-
ly, each of the plurality of lighting devices may determine
when (o stard playing out the selected pard of the video
following receipt of an absolute or relative time stamp
until the start of the play-out time.

ments. Forexample, the time-varying patternmaybe pre- 70 [8863] Where the centralized control unit operates in
loaded onto each of the lighting devices {e.g. by means an area having a camera having a field of view that en-
of a memory stick or even at the time of manufacture), compasses the plurality of lighting devices, the central-
and/or the timing signal could be shared wirelessiy be- ized control unit comprises a processor for determining
tween the lighting devices in a distributed fashion. location information for each of the plurality of lighting
[8053] A particular embodiment of a lighting system 75 devices from information received from the camera re-
200 is now described. {ating to the field of view recorded by the camera.
{8854] inthe system, there are a pluralily of such wear- [8661] Other variations to the disclosed embodiments
able/attachable lighting devices, each of which is asso- can be understood and effected by those skilled in the
ciated with a respective user. Each wearable lighting de- art in practicing the claimed invention, from a study of
vice has an entire video siored locally (e.g. on a flash 20 the drawings, the disclosure and the appended claims,
card) that is accessible to that lighting device. In the claims, the word "comprising” does not exciude
[6085] During the experience, the plurality of lighting other elemenis or steps, and the indefinite article "a" or
devices 300 are in the same locality as each other such "an” does not exciude a plurality. A single processor or
that their users form a crowd. Just before the start of the other unit may fulfil the functions of several items recited
experience, the lighting devices receive input on their 25 in the claims. The mere fact that certain measures are
focation in the crowd from the centralized control unit. recited in mutually different dependent claims does not
The lighting devices may also receive location informa- indicate that & combination of these measures cannotbe
fion from the centralized control unit during the experi- usad to advantage.
ence o update the location. Each wearabie lighting de- [0062] A computer program may be stored/distributed
vice 300 is also configured o receive timing signals from 30 on a suitable medium, such as an optical storage medium
a centralized controf unit 260 during play-out of the video or a schid-siate medium supplied together with or as part
that corresponds to a time in the video file. of other hardware, but may also be distributed in cther
[8056] Basedonthedeterminediocation, the wearable forms, such as via the Internet or other wired or wireless
fighting device plays-out only a part of the video during telecommunications systems. Any reference signs in the
ihe subsequent segment, for example, one or a set (not 35 daims should not be consirued as limiting the scope.
all) of spatially adjacent pixels in the video. The part of
the video may comprise one or more pixels. in other,
words, the output may have both a left-handed and a Claims
right-handed component that are the same or different.
it may be desirable to include sensing means to deter- 4¢ 4. A wearable or portable lighting device (300} for piay-
mine the orientation or shape of the output of the fighting ing out, together with a plurality of other wearable or
device. For example, it would be useful for the fighting portable lighting devices, a predetarmined time-var-
device to determine the orientation of its light output rel- ying lighting pattern over a space occupied by said
afive to the lens of a camera recording the space in which device (300) and the other devices; said device (360}
the lighting device is located. Further, when the lighting 4% comprising:
davice is flexible, it would be useful for both the shape
and orientation of the lighting device to be determined. - at least one light source (304);
{8057 A camera, such as the one mentioned above, - memory {301) for storing a representation of
captures the light pattern effect resulting from each light- the time-varying lighting patiern; and
ing device playing their selected part of the video. This 50 - at least one controlier {303) configured to de-
resulting light pattern is then displayed to the crowd via termine a first current location of said device
a display screen directed towards the crowd. {300}, to receive a timing signal for determining
[8058] In addition to the location and timing informa- a current stage of the ime-varying lighting pat-
fion, the selection of the part of the video to be plaved tern in synchronization with the other devices,
out in a subseguent time period may be performed in 58 and based on said determination and said timing
dependence on the function of the lighting device. For signal, with reference lo the representation in
example, the lighting device may be used to indicate a memory (301), fo select a portion of the time-
user’s age (e.g. above or below 18 years old) at the bar, varying fighting pattern corresponding to the first
7
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current location and stage and to cause the at
least one light source (304) to play-out said por-
tion.

A device (300} as claimed in claim 1, wherein the
fiming signal is a trigger signal from a centralized

control unit remote from the device (300).

A device (300) as claimed in claim 1, further com-

11.

figured to determine the shape and/or orientation of
the atleast one light source {304} in the device (300).

A ceniralized control unit (260} comprising a controlb-
ler configured to;

- send a predetermined time-varying lighiing
pattern for forming a time-varying lighting pat-
tern over a space to a plurality of devices (300}

prising @ lccal clock oparable to keep fime in syn- 70 within the space; and
chronization with the other devices, whersin the tim- - send to each of the devices (300) a timing sig-
ing signal specifies a timing of the time-varying pat- nal for determining a current stage of the time-
tern in advance, and said selection is performed by varying lighting pattern, wherein for each device
reference to the local clock. {300) the timing signal can be used in combina-
75 tion with a current location of said device (300}
A device (300) as claimed in any preceding dlaim, to identify and select a portion of the predeter-
further comprising a receiver configured to receive mined time-varying Hghting pattern for playing-
information from a camera directed towards the de- out.
vice (300), wherein said information is used to de-
termine the focation of the device (300). 20 42, A ceniralized control unit (260) as claimed in claim
11, wherein the controller is further configured to de-
A device (300) as claimed in any of claims 1 to 3, termine a location for each of the plurality of devices
further comprising a receiver configured to receive {300} and to transmit to each device (300} an indi-
information from a projector directed towards the de- cation of the respective location of that device (300)
vice (300), wherein said information is used to de- 28 for any device (300) for use as the current location.
termine the {ocation of the device (300).
13. A ceniralized control unit (260) as claimed in any of
A device (300) as claimed in any preceding claim, claims 11 and 12, wherein the timing indication is
wherein the controlier (303} is configured to control one of: a trigger signal; an absolute time; and a rel-
g lighting parameter of the portion played out by the 30 ative time.
at least one light source {304) in dependence on the
number of other devices in a locality of the device 14. A centralized control unit (260) as claimed in any of
{300). claims 11 to 13, wherein the centralized control unit
receives information from a camera having a field of
A device {300) as claimed in any preceding claim, 33 view that encompasses said plurality of devices
wherein said portion is further selected in depend- {300) and wherein the centralized control unit com-
ence on at leastone of: the age of a userof the device prises a processor for determining location informa-
{300}; andfor a status of the user while the portion tion for each of the plurality of devices {300) from
is being played outl. this received information.
40
A device (300) as claimed in any preceding dlaim, 18, A lighting system comprising;
wherain the controfler (303) is further configured to
determine a second current location of the device at - a plurality of devices (300} as claimed in claim
a subsequent stage of the time-varying lighting pat- 1: and
tern, and to cause the atleast one light source {(304) 46 - a centralized control unit (260) as claimed in
to play-cut of a further portion of the fime-varying claim 11,
fighting pattern corresponding to the second current
location and stage. wherein the ceniralized control unit is configured to
transmitinformation to each of the plurality of devices
A device (300) as claimed in claim 8, wherein the 50 {300) for determining the current location in each de-
controlter (303) is configured to cause the at least vice {300},
one light source (304) to play-out the further portion
on condition that the second current location is dif-
ferent than said first current location by more than a
pradetermined amount. 55
A device (300) as claimed in any preceding dlaim,
wherein the device (300} comprises a sensor con-
8
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Dynamic light effect based on an image

FIELD OF THE INVENTION
The invention generally relates to a method of controlling a lighting device,
and more specifically to a method for generating a dynamic light effect. The invention further

relates to a computer program product for performing the method.

BACKGROUND OF THE INVENTION

Modern lighting devices offer advanced control features, such as color control
and dim level control. Output of a lighting device can be controlled through a user interface,
for exarmnple, an application on a smart phone. Current user interfaces allow individual control
of Hghting devices, such as picking individual colors based on which the light output of a
lighting device is controlled. The light output can be static or dynamic (i.e. changing over
time). Especially when a dynamic light effect is required, it 18 tedious for a user to select a
large number of colors to provide input for such an effect. There is a need for a simplified

and intuitive control option for generating a dynamic light effect.

SUMMARY OF THE INVENTION

The inventors have realized that controlling a lighting device based on an
image provides intuitive control to a user. Methods known in the state of the art, requiring a
user to pick a sequence of colors in an fmage (e.g. using a color picker) are burdensome for
the user when applied to generating a dynamic light effect. An automated method in which
fully random colors in an image are picked can provide undesirable light effects. The method
proposed by the inventors offers intuitive control based on an image (e.g. a single, static
image), yet also simplified control.

In a first aspect, a method of controlling a lighting device to gencrate a
dynamic light effect is provided. The method comprises: receiving an image; selecting a first
arca in the received image based on first selection criteria; selecting a sequence of sub-areas
in the first area based on second selection criteria; extracting a set of color values, each color
value extracted from a sub-arca in the sequence of sub-areas; and controlling the lighting

device based on the extracted set of color values to render a dynamic light effect. The image
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can be displayed to a aser via a user interface, for example: if the user has to select an image,
the same interface in which a user sclects the image can display the image; the image can be
shown through a wall panel, smart phone or other device when the image is sclected
automatically or selected by the user.

To create a dynamic light effect, the lighting device s controlled to emit light
of a first color from the set of colors and subsequently of a second color from the set of
colors, and so on. The dynamic light effect can loop (i.c. emit a first color, a second color, .,
a Nth color; and start again from the first color) or bounce {i.e. emit a first color, a second
color, ..., a Nth color and traverse back via N-1, N-2, ..., to the first color), such that a single
dynamic light effect is rendered multiple times. The dynamic light effect can comprise
transitions, such as a transition from a first color to a second color, cach comprised in the sct
of colors, through a third color, not necessarily comprised in the set of colors.

The sub-areas in the sequence of sub-~areas can be overlapping, for example to
support smooth transitions in a dynamic light effect, or non-overlapping. As part of
extracting color values from a sub-area, the color values extracted from one or more other
sub-areas in the sequence of sub-areas can be taken into account. For example, color values
can be extracted that are similar in hue and/or brightness to the ones already part of the set of
color values.

The extracted colors can be rendered in a particular order, such as in the saroe
order as the sub-areas in the sequence of sub-areas from which the colors have been
extracted. The sequence of the sub-arcas then determines the order of the colors in the set of
colors. The set of colors is thus, in this example, an ordered set of colors and the dynamic
light effect is generated based on the ordered set of colors, such that at least a part of the
dynamic light effect comprises rendering colors, by a lighting device, in a sequence
following the sequence of the sub-areas from which the colors have been extracted. The
color{s) extracted {from a first sub-area would thon be rendered first, those from a second sub-
arca would then be rendered second and those from a third sub-area would then be rendered
last, or vice-versa.

In an embodiment of the method according to the first aspect, selecting the
first area in the received image based on the first selection criteria comprises: detecting a
focal point in the received image; and selecting as the first area an area in the received image
comprising the detected focal point. This is beneficial as it allows automatic selection of the

first area to support further case of use for a user. As an example, the selection can be

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 217 of 718



W

10

20

N>
(9]

WO 2017/097741 PCT/EP2016/079847
3

performed without user intervention, or the user can be presented multiple first areas, cach
based on a focal point or other criteria, to select from.

In another embodiment of the method according to the first aspect, selecting
the first area in the received image based on the first selection criteria comprises: determining
a color homogeneity of cach of a plurality of arcas in the received image; and sclecting one
of the plurality of areas as the first area based on the determined color homogeneity of the
one of the plurality of arcas. This allows, for example, to detect an area in the received image
made up of a color set that is more homogenous than the color set that the remainder of the
image cutside the area is made up out of; and selecting this area as the first area. This is
advantageous as it allows a color, and indirectly possibly also an object, that is visually
dominant in the image to be selected. A dynamic light effect based on this principle of
selection of the first area can be highly recognizable by a user as being related to the image.

In yet another embodiment of the method according to the invention, selecting
the first arca in the received image based on the first selection criteria comprises: detecting an
object in the received image; and selecting as the first area an area comprising the detected
object. The detected object can be one of a set of natural phenomena, the sct of natural
phenomena comprising: a fire, a cloud, a body of water, a waterfall, and a heavenly body.
Dictecting a salient feature and computer vision methods supporting such are known to the
person skilled 1o the art. Applying object selection to perform the selection of the first area is
beneficial as it enables further antomated creation of the dynamic light effect requiring even
less user intervention, while resulting in a gencrated light cffect that matches a user’s
expectations based on the received image.

In an especially advantageous embodiment of the method according to the first
aspect, receiving the image comprises a user selecting the image from a set of images. For
example, the user can select an image from an image library of images {s}he has taken, the
user can take an image with a camera integrated into a smart phone executing the method, the
user can download an image from a remote service, etc.

In yet further embodiments of the method according to the invention, selecting
the sequence of sub-areas in the first area based on the second selection criteria comprises:
determining a path in the first area in the received image; and selecting the sequence of sub-
arcas in the first area along the determined path. The determined path can run paraliel to an
axis of the received image. Determining the path in the first area of the received image can
comprise: detecting one or more objects in the first area of the received image, such that the

path crosses at least one of the one or more detected objects. As another example, the path in
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the first arca of the received image can be selected by a user. For example, a user can draw a
line om the received image as displayed in a user interface, such as through a touch screen of
a smart phone.

In an especially beneficial embodiment of the method according to the first
aspect, the sub-arcas in the sequence of sub-arcas in the first area are of different sizes. As an
example, the sub-areas in the sequence of sub-areas can be of an increasingly smaller size.
This creates a zoom effect, whereby, for example, when a first arca is selected based on
object recognition, the object is zoomed in on. Other options comprise zooming out of an
object, panning across an image to an object and then zooming in or out, etc.

In an embodiment of the method according to the first aspect, extracting a
color value from a sub-area in the sequence of sub-areas comprises: extracting a dominant
color value. This increases the likelihood of a user recognizing the dynamic light effect as
being related to the image the user has secen on which the effect is based. The dominant colors
are highly recognizable in both the image and the light effect.

In a further embodiment of the method according to the first aspect, the
racthod further comprises: determining a particular order of the extracted color values based
on at least one of: hue, saturation and brightness of the extracted color values, such that the
one or more lighting devices are controlied based on the determined order of extracted color
values. This allows the dynamic light effect to be rendered such that colors of the same hue
are rendered in sequence (or out of sequence). An examplary use of such is a dynamic effect
wherein the light level dims up as the various colors are rendered.

In a second aspect, a computer program product is provided for performing the
method according to the first aspect and any of its embodiments. Such a computer program
product can reside on a smart phone, tablet, wall panel or other device as an application. Asa
further example, the computer program product can be made downloadable through an
application store accessible to the smart dovice. The computer program product can run on a
single device, such as a single smart phone, or across multiple devices. For example, user
input can be acquired through a user interface on a smart device, whereas irnage processing
steps are performed on a server. As vet another example, control commands to control the
one or more lighting devices to generate the dynamic light effect can be sent from the smart
device or from a controller, such as a bridge device, arranged for controlling the one or more
lighting devices.

These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafier.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 shows schematically and exemplarily a method of controlling one or
more lighting devices to generate a dynamic light effect based on an image,

Figs. 2a, 2b, 2¢ and 2d show schematically and exemplarily respectively an
image, sclection of a first arca in the fmmage, selection of a sequence of sub-areas in the first
arca of the image, and extraction of color values from the sequence of sub-areas,

Figs. 3a and 3b show schematically and exemplarily determination of a path in
a first area in an image and selection of a sequence of sub-areas in the first area along the
determined path, and

Fig. 4 shows schematically and exernplarily a selection of a sequence of sub-

areas in a first area of an image to zoom in on an object in the image.

DETAILED DESCRIPTION OF EMBODIMENTS

Fig. 1 shows an embodiment of a method 100 of controlling one or more
lighting devices to generate a dynaraic light effect. The method 100 comprising: receiving
110 an image; sclecting a first arca 120 in the received image based on first selection criteria,
selecting a scquence of sub-arcas 130 in the first arca based on second selection criteria;
extracting at lcast one color value 140 from each sub-area in the sequence of sub-areas; and
controlling 150 the one or more lighting devices based on the extracted color values.

The number of sub-areas in the sequence of sub-areas, the size of the sub-areas
and the number of colors extracted from cach sub-area can depend on the desired length and
variation of the light scene. These can, for example, be user selectable, predetermined or
dependent on the received image or selection of the first arca. An intelligent system can be
capable of generating a dynamic light scene based on a few inputs. For example, two colors
are provided and intermediate colors are determined. In another implementation of the
method, the colors rendered are those comprised in the color set only and a systern executing
the method does not need to be arranged to create, for example, transitions between colors. If
a system exccuting the method has more intelligence (e.g. processing power) to generate
variations based on a limited number of sub-arcas, as an example only, two or three sub-arcas
could suffice. A larger number, such as over ten sub-areas, would help to realize some more

natural variation in the scene or can be used with a system having less intelligence.
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Sub-arcas can be overlapping or non-overlapping. Again, the amount of
overlap can be user selectable, predetermined or dependent on the received image or
selection of the first arca. Selecting overlapping sub-areas can help to create smooth
transitions. For example, if a user wanis to have calm dynamics, subscquent sub-arcas in the
sequence of sub-arcas can largely overlap (e.g. for a shifting window, only move a fow
percent along one sub-area axis such that sub-areas almost fully overlap} whereas if more
vivid dynamics are desired, subsequent sub-arcas can have a small overlap (c.g. 50% overlap
or less).

The sequence of sub-areas can be selected based on a path. Such a path can be
provided by a user, for example, by providing (touch) input via a user interface to indicate the
path in the first area of the image. As an cxample, path input can be received from a user
first; such that the first area is selected based on the sub-areas selected along the path. Further
examples of determining a path are: using object detection such that a path can be determined
that crosses and/or avoids certain objects or features in the image; or zooming into or out of
an object in the image. As a simple example, a path can be determined by detecting a
(substantially) lincar clement in the image, or by taking an axis of the image as a basis for
determining a path. Linear elerents in an image, such as a horizon, can be recognized using
image analysis or an assumption can be made that a horizon is a horizontal line in an image
between two areas of different (sets of) colors. The latter allows the path to sitaply run
parallel along an image axis.

Fig. 2a shows a static image 200 of a sky 205 and body of water 210 with,
along the horizon 213, a setting sun 228. The sky 205 comprises clouds 225, 230, 240. In Fig.
2b a sclection of a first arca 250 1n the image is shown. Fig. 2¢ shows the selection of a
sequence of sub-arcas 260, 262, 264 in the first area. Fig. 2d shows three sets of colors 270,
280, 290 extracted from the sub-areas 260, 262, 264 respectively. The first set of colors 270
comprises the color 272 of cloud 225, the color 274 of the body of water 218, and the color
276 of cloud 230. The second set of colors 280 comprises the color 282 of the sun 220, the
color 284 of the body of water 210, and the color 286 of cloud 230. The third set of colors
290 comprises the color 292 of the sky 205, the color 294 of cloud 240, and the color 296 of
the body of water 210. As an cxample, a lighting system (not shown) comprising three
fighting devices can be controlled to generate a dynamic lighting effect based on the three
scts of colors 270, 280, 290. A first lighting device in the system can first emit light of color
272, then of color 282 and finally of color 292; similarly a second lighting devices emits a

sequence of colors 274, 284, 294; and a third lighting device emits a sequence of colors 276,

Exhibit 1002
Aputure v. Rotolight - IPR2024-01424
Page 221 of 718



W

10

20

N>
(9]

WO 2017/097741 PCT/EP2016/079847
7

286, 296. Other options for the dynamic light effect are for all three lighting devices to render
the same colors synchronously {¢.g. to create a more intense effect) or non-synchronously
{c.g. to simulate clouds moving). The colors may be rendered in a particular order, for
example colors from the same sub-arca are rendered in a random sequence, yet a lighting
device first renders the colors extracted from the first sub-area 260, and only then from the
next sub-areas 262, 264 in sequence.

Fig. 3a shows an image 200 in which a first area 250 has been selected. A path
300 has been determined in the first area 250. The path can be determined based on an axis of
the image (e.g. to horizontally cross the image), on object recognition {¢.g. to encircle a
recognized object), on a user providing the path as input, or on other criteria. In Fig. 3b, a
sequence of sub-arcas 310 has been plotted along the path 300. The set of colors can then be
extracted from these sub-arcas, and the dynarnic light effect can be rendered.

Fig. 4 shows an image 400 comprising an object 410 {c.g. a log fire, the object
sct against a beach background). Using image processing the object (i.e. the log fire,
continuing the example} can be recognized as an area of interest and/or a salient feature in the
image. For example, image processing can determine that the object 410 is a focal point in
the image (e.g. the object 410 being in-focus and the remainder of the image, the beach
background, being out-of-focus). As a further example, image processing can identify the
object 410 and based on this determine that it should forro the basis in the fmage 400 for
generating a dynamic light effect. A first area 420 in the image 400 is selected, the first area
420 comprising the object 410. A sequence of sub-arcas 430, 440 within the first arca 420 is
selected. In this example, sub-areas 430, 440 in the sequence are of increasingly smaller
dimensions, Further, in this example, sub-arca 440 is fully comprised in sub-area 430 and
sub-area 430 is fully comprised in first area 420. This creates a zoom-effect, wherein the
colors extracted to create the dynamic light effect are increasingly determined by the colors
present in the object 410. The zoom effect can be based on the aforementioned image
processing, such that a recognized object is zoomed in on for example. Another option is for
a user to zoom into {(an object in} the image, for example by performing a zoom gestare (¢.g.
pinch} on a touch screen.

The method can be exccuted by a computer program product, such ag an
application for a smart phone or an embedded software component on a controller fora
lighting systern. Selection of the first area, the sequence of sub-areas and performing the
extraction of the color values can, for example, comprise a fully automatic process, or it can

be made dependent on user input or user confirmation. The extracted color values can,
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continuing the example, be presented to a user in a user interface, for exaraple, alongside the
image from which they are extracted.

The order in which colors are rendered by a lighting device or presented in a
user interface can be determined such that there is minimal perceptual difference between
subsequent colors. This produces a visually pleasant palette or gradient. If the perceptual
difference between individual colors is defined as a cost, then an algorithm for sorting the
palette is searching for a palette order such that total cost is minimum over the complete set
of colors. For a linear gradient presented through a user interface or for rendering colors in
sequence by a lighting device, the cost function can be defined as: Difference[1-2] +
Dhfference [2-31 +. ..+ Difference [N-1 — N, Wherein each ouraber (1, 2, ..., N} is a color
from the set of colors. When presenting a gradient in a user interface not in a lincar fashion
but radially, the cost function is: Difference [1-27 + Difference [2-3] +...+ Difference [N-1 —
N} + Difference [N — 1]. For linear visualization, the difference between first and the last
color in the palette is not relevant, while it has to be taken into account for radial palettes. As
such, the most distant colors will most likely occur at the ends of the linear palette.

The perceptual difference between individual colors, as used in these cost
functions, can be calculated with standard ‘dE’ functions (i.c. International Cormmission on
Hhumination’s delta Empfindung metric) of various color spaces. The best results can be
obtained with perceptually linear color spaces like CIELAB, CIELUYV or CIECAMOZ.
Optional further steps can be executed for lincar ordering of the colors. For example, more
dominant and more frequently occurring colors can be shown first (¢.g. on the leftin a
horizontal gradient in a user interface).

The {ordered) colors can be turned into a gradient using standard gradient
functions. For example, a function provided by the operating system of a smart phone on
which the method is executed. If no gradient function is supported, as a further exampile,
linear interpolation can be used.

When there are multiple lighting devices, colors can be assigned to individual
lighting devices or each lighting device can render the same color(s). When lighting devices
render different colors, the following is an example to iHustrate how colors can be assigned to
lighting devices. A first color for the first lighting device is picked (e.g. randomly or based on
the ordered colors). The picked color can then be excluded from the color set and for the next
lighting device a new color can be picked from the color set. This process can be repeated
until all lighting devices {or light sources in a luminaire) have a color assigned. Alternatively,

instead of randomly picking colors for the additional light sources, the adjacent colors of the
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color palette can be picked. This could have the advantage of creating a smooth color
gradient in a space or on a luminaire with multiple light sources. Examples of other rules that
can be applicd to assign a color to a lighting device are: choosing a complementary color,
choosing an opposite color, ete. Assigning colors to lighting devices can be applied to a
group of lighting devices instead of a single lighting device or luminaire, ¢.g. multiple
lighting devices in close proximity can be grouped together. As a further example, the
calculated weight of dominant colors can be mapped to lighting devices according to the
prominence of the light effect generated by cach lighting device. For instance, for cach
lighting device an effect contribution factor may be determined based on the lighting device’s
position, type, number of lighting nodes, typical lurnen output, etc. Colors that are more
dominant in the palette, in the set of colors or in the (first area or sub-area) in the image can
be assigned to lighting devices that have a large contribution factor,

While the invention has been illustrated and described in detail in the drawings
and foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments.
Other variations to the disclosed embodiments can be understood and effected by those
skilled in the art in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word "comprising” does not exclude
other clernents or steps, and the indefinite article "a" or "an” does not exclude a plurality. The
mere fact that certain measures are recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be used to advantage. Any reference

signs in the claims should not be construed as limiting the scope.
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CLAIMS:

1. A method of controlling a lighting device to generate a dynamic light effect,
the method comprising:

- receiving an image,

- selecting a first area in the received image based on first selection criteria,

- selecting a sequence of sub-areas in the first area based on second selection
criteria,

- extracting a set of color values, cach color value extracted from a sub-arca in
the sequence of sub-arcas; and

- controlling the lighting device based on the extracted set of color values to
render a dynamic light effect,

wherein selecting the first area in the received image based on the first selection criteria
comprises:

- detecting a focal point in the received image; and

- selecting as the first area an area in the received image comprising the detected

focal point.

2. The method according to claim 1, wherein selecting the first area in the
received image based on the first selection criteria cormprises:

- determining a color homogeneity of each of a plurality of areas in the received
image; and

- selecting one of the plurality of areas as the first area based on the determined

color homegeneity of the one of the plurality of arcas.

3. The method according to claim 1, wherein selecting the first arca in the
recetved imnage based oun the first selection criferia comprises:
- detecting an object in the received image; and

- selecting as the first arca an area comprising the detected object.
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4. The method according to claim 3, wherein the detected object is one of a set of
natural phenomena, the set of natural phenomena comprising: a fire, a cloud, a body of water,

a waterfall, and a heavenly body.

h

The method according to any one of the preceding claims, wherein receiving

the image comprises a user selecting the image from a set of images.

6. The method according to any one of the preceding claims, wherein selecting
the sequence of sub-areas in the first area based on the second selection criteria comprises:
- determining a path in the first area in the received image; and

- selecting the sequence of sub-areas in the first arca along the determined path.

7. The method according to claim 6, wherein the determined path runs parallel to

an axis of the received image.

8. The method according to claim 6, wherein determining the path in the first
arca of the received image comprises:
- detecting one or more objects in the first area of the received image, and

wherein the path crosses at least one of the one or more detected objects.

9. The method according to claim 6, wherein the path in the first arca of the

received image is selected by a user.

10. The method according to any one of the preceding claims, wherein the sub-

arcas in the sequence of sub-arcas in the first area are of different sizes.

11. The method according to claim 10, wherein the sub-areas in the sequence of

sub-arcas are of an increasingly smaller size.

12 The method according to any onc of the preceding claims, wherein extracting
a color value from a sub-area in the sequence of sub-areas comprises:

- extracting a dominant color value of the sub-area.
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13 The method according to any one of the preceding claims, the method further

comprising:
- determining a particular order of the extracted color values based on at least

one of: hue, saturation and brightness of the extracted color values, such that the one or more

lighting devices arc controlled based on the determined order of extracted color values.

14. A computer program product arranged for performing the method according to

any one of the preceding claims when run on a computer device.
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patentability of the present claims, and sign the enclosed form PTO-1449 to evidence
that the cited information has been fully considered by the Patent and Trademark
Office during the examination of this application. Notwithstanding any statements by
the Applicant, the Examiner is urged to form his/her own conclusion regarding the
relevance of the cited information.

FOR PATENT TERM ADJUSTMENT CALCULATION PURPOSES ONLY:

Unless indicated otherwise, to the best of our knowledge and procedures, each item of
information contained in the information disclosure statement was first known no
more than thirty days prior to the filing of the information disclosure statement, either
by the inventor named in the application, Attorney or agent who prepares or prosecutes
the application, and every other person who is substantively involved in the
preparation or prosecution of the application and who is associated with the inventor,
the applicant, an assignee, or anyone to whom there is an obligation to assign the

application.
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Respectfully submitted,
/ Martin D. Moynihan /
Martin D. Moynihan

Registration No. 40338
Telephone: (703)859-9634

Date: 27 July 2018
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INTHE UNITED STATES PATENT AND TRADEMAREK OFFICE

In re Application of
Roderick Allen GAMMONS et al.

Serial No..  15/820,469 Confirmation No.: 5873

Filed: November 22, 2017 Group Art Unit: 2844
For: LIGHTING SYSTEM AND
CONTROL THEREOF
Attorney Docket: 70945

S O L L I S L X L S S L L LY

Examiner: Thain N. PHAM

Mail Stop Amendment
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

RESPONSE

Sir:

This is in response to the United States Patent and Trademark Office Action
mailed April 10, 2018, which response is being made on July 10, 2018, and for which no
extension of time fee is due enclosed herewith.

Applicant submits this response for entry into the record, in which:
Amendments to the Specification begin on page 2.
Amendments to the Claims begin on page 5.

Awmendments {o the Drawings begin on page 9.
Remarks begin on page 10.

Please amend the above-identified application as follows:
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in the Specification:

Please amend the Paragraph beginning at Page 8, line 2, as follows:
Figure 33 s a flow diagram of a method for adjusting a lighting device;

Figure 3b is a more detailed version of Figure 3a;

Please amend the Paragraph beginning at Page 8, line 23, as follows:
Figure 2 schematically shows an example where a lighting effect simulator 100
and the light 102 are integrated 1o a single studio lamp device 120. In one example, the

light 102amp dewiee—is an array of LEDs, preferably of differing celours. This

arrangement does not require the DMX distribution hub 302, power elements 304, 306 as
described above, and is more flexible in producing effects as will be described in more
detatl below. A microcontroller or other computing unit is integrated in the lamp device

120 for performing calculations.

Please amend the Paragraph beginning at Page §, line 30, as follows:

An input interface 105 including a A-—control panel is provided at a back panel of

the lamp_deviceisht 120 The control panel can include for example buttons, rotary
knobs, sliders, and/or a display/input panel for user input of parameters for simulating an
effect. In a variant a simple digital interface is provided on the light itself for user input of
simulation parameters to control the lighting effect. In another variant the lamp
devicereht 120 is adapted for communication with a wireless user device and receives
user-selectable simulation parameters to control the lighting effect from the user device.
The user device may for example be a tablet or smart phone with suitable hardware /
software {e.g. an app) for receiving user input of simulation parameters and transmitting
that data to the light 1026 The system of Figure 2 is simpler to set up and less expensive
than that of Figure 1 as there are fewer pieces of hardware. Furthermore the energy
inefficiency of ‘hot light’ systems (i.e. a 1K hot light consumes 1000 watt/hour, vs 38
watt per hour of current generation LED system), Systems such as that described in
Figure 1 using a flicker box and typically “hot lights’ also suffer from the significant
disadvantage that a hot light is a fixed colour of light, either daylight 5600K or most
commonly tungsten 3200K. When recreating an effect such a lightning this effect would
appear at the blue end of the colour spectrum 1.e. 7000K+ so utilising a 3200K light for
this would require an operator to climb up a ladder to apply one or more CTB (Colour

temperature blue) filter(s) to the light in order to achieve the desired colour temperature.
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Please amend the Paragraph beginning at Page 10, line 27, as follows:
Figure 33 illustrates a simple example of a method for simulating a lighting effect.

Figure 3b illusirates in more detail the method for simulating a lighting effect In a first

step S1 simulation parameters are received, such as random parameters and/or user-

selectable parameters_as shown in step S4. Where a random parameter is algorithmically

generated it is only pseudo-random, but for the purposes of the simulation a pseudo-
random parameter is sufficiently random for realistic simulation and is hence considered
to be eguivalent to a truly random parameter. In a second step 82 a simulation is
performed based on a simulation model and the received parameters. The nature of the
simulation model can vary greatly, depending on the lighting effect that is desired and the

sophistication of the desired simnulation. As shown in S5, Fthe simulation calculates how

the lighting changes over time in order to produce the desired lighting effect. Following
simulation in a third step 83 the lighting information determined by the simulation is

output, for example to a lighting device, as shown in step 86, in order to produce the

desired lighting effect as shown in step 87,

Please amend the Paragraph beginning at Page 11, line 7, as follows:

Figure 4 schematically shows an example showing a master light source 102 built
into a lighting control unit 130 and a ‘slave” light source 102-1 separate from the lighting
control unit. The lighting effect simulator 100 creates data 106 characterising a lighting
effect and controls the master light 102 as described above. The data 106 is transmitted to
the slave light 102-1 via (for example) a serial communication interface {e.g. R8232,
USB or DMX) or by wireless transmission {e.g. Wi-Fi®, Bluetooth® Zigbee®, or via a
mobile communication network utilising protocols such as GSM (Groupe Special
Mobile) 3GPP (3™ Generation Partnership), or 4G LTE (Long term evolution))_via a

wireless communication interface 108 The additional ‘slave’ Hght source 102-1 thereby

allows the production of a lighting effect with more than one light device but without
duplication of controliers 130. Such additional light sources can for example increase the

area of illumination or increase the power of the lighting effect.
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Please amend the Paragraph beginning at Page 14, line 27, as follows:
famp brightness and colour values. Alternatively the calculation can be triggered by an

interrupt generated by a timer. The calculation is typically performed every 250us.

Please amend the Paragraph beginning at Page 17, line 13, as follows:

The lighting effect simulator 100 may be provided by way of a suitably adapted
computing device +20-er430-such as a PC, tablet or smart phone, with suitable software
for user input of simulation parameters. The computing device $26-es—438-may be a
suitably adapted light controlier device with suitable controls for user input of simulation

parameters
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in the Claims:

1. (Currently Amended) A method for controlling a lighting device to produce a range
of user customisable seabstic—lighting effects

e, the method comprising:

calculating, using an effect simulator, a time varying lighting value based on at

{east one simulation parameter; wherein said at least one simulation parameter

characterisesfor-charactersing a user customisable lighting effect selected from

a range of different user customisable lighting effects for at least one of;

videography, breoadcasting, cinematography. studio filming, and location

filming: wherein said at least one simulation parameter is at least one of. a

random brightness; a random duration; and a random interval; said simulation

parameter depending on the user customisable lighting effect being simulated;
and

outputting, from said effect simulator, said time varying lighting value thereby

to simulate a-the user customisable Hghting effect.
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interval comprises at least one of a random interval between flashes, a random

interval between groups of flashes, and a random frequency.

4. (Currently Amended) The A-method according to any Claim 1 wherein the random
duration comprises at least one of a random ramp-up time to peak brightness, a

random fade-down time from peak brightness, and a random number of pulses.

5. (Currently Amended) The A-methed according to Claim 1 wherein said at least one

simulation parameter fe i3 random within predefined
boundaries and wherein the predefined boundaries comprise at least one of an upper
andter lower duration; a number of flashes in a burst; an interval between bursts; an

amplitude; and a ramp-up or fade-down time.
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9.

10,

1L

6

{Currently Amended) The A~method according to Claim 1 wherein the_at least one

of . _a random brightness: a random duration; and a random inierval rasdess

stmulation-parameter-is determined in dependence on one or more user-selectable

stmulation parameters.

(Currently Amended) The A—method according to Claim 1, wherein the simulation
parameter is related to one or more of a rate of increase of brightness; a rate of
decrease of brightness; a rate of change of colour; a brightness; a local maximal
brightness; a local minimal brighiness; a brightness fluctuation period; and a colour

fluctuation period.

(Currentlty Amended} The A—method according to Claim 1 further comprising
receiving a user input of one or more user-selectable simulation parameters and
adapting the simulation in dependence on the one or more user-selectable simulation

parameters.

{Currently Amended) The A~method according to Claim | wherein the simulation
parameter comprises at least one oft a maximuin brightness; a minimum brightness; a

colour; and a trigger.

{Currently Amended) The A-method according to Claim 1 wherein the simulation

iterates through repeated cycles of calculating a time varying lighting value based on

at least one random simulation parameter and simulating the user customisable

lighting effect.

{Currently Amended) The A—method according to Claim 1 wherein the uyser
customisable lighting effect is designed to mimic at least one of fire flickering;
police light; television; lightning flashing; electrical sparking; fireworks; a neon
flickering sign; a gunshot, welding; a scan; a propeller; a (nucleary explosion; a

wormbhole; paparazzi flashes; flashes (strobe).

. The A-method according to Claim 1, further comprising selecting a definition of a

trigger event, said frigger event inifiating said output of the time varying lighting

value thereby to simulate a-the user customisable lighting effect.
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13. (Currently Amended) The A-method according to Claim 1, further comprising

storing the at least ong simulation parameter eatewlsted-bghtingvatue-corresponding

to said user customisable realistie-lighting effectr-as-a-recaliable-preset.

14. (Currently Amended) The A-method according to Claim 1 comprising controlling a

plurality of lights in dependence on the output.

15, (Currently Amended) A controller fer—ecentrethngadapted to control at least one

lighting device to produce a range—ef-user customisable realistie-lighting effect

¢ =5 i 2 cF1ns o
3% L Y BHECCHS = CHEES oL 2
3 5

lecattonfilming the controller comprising:
an effect simulator-ealeulating-deviee adapted to calculate a time varying

lighting value based on at least one simulation parameter; wherein said at

least one simulation parameter for-characterssing-characterises a user

customisable lighting effect selected from a range of different user

customisable lighting effects for at least one of videography, broadeasiing

cinematography. studio filming, and location filming: wherein the at least one

simulation parameter is at least one of’ a random brighiness; a random

duration; and a random interval; said simulation parameter depending on the

user customisable lighting effect being simulated; and

wherein an output of the effect simulator is adapted to control a lighting device

16. (Currently Amended) A-The controller according to Claim 135, wherein the controller
comprises a wired or wireless communication interface adapted for communication

with one or more lighting devices.

17. {Currently Amended) The A-controller according to Claim 15, wherein the controller

comprises an input interface adapted to receive a user input.

18. (Currently Amended) A lighting system comprising a-the controller according to
Claim 15 and at least one lighting device; said lighting device comprising at least one

light emitting diode.

19, (Currently Amended) The A-lighting systemn according to Claim 18 wherein said

controller and said lighting device are integrated in a combined unit.
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20. (Currently Amended) A computer program preduet-comprising software code for

controiling a lighting device to produce a range-ofuser customisable seabistie-lighting
effects—fer—videography;—broadeasting—stnemategraphyr—studio—filming—andflor
locattonfilmine, the computer program preduet-adapted to perform, when executed,

the steps of”

calculating ysing an effect simulator a time varying lighting value based on at
least one simulation parameter; wherein said at least one simulation

parameter for characterising-characterises a user customisable lighting effect

selected from a range of different user customisable lighting effects {for at

least one of. videography. broadcasting, cinematographyv. studio filming, and

location filming: wherein the at least one simulation parameter is at least one

of. a random brightness; a random duration; and a random interval; said

simulation parameter depending on the user customisable lighting effect

being simulated; and

outputting, from said effect simulator, said time varying lighting value

thereby to simulate a-the user customisable lighting effect.

21. (New} The method according to Claim 13, further comprising recalling said stored at

least one simulation parameter from a memory.
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Amendments ¢ the Drawings:

~

Applicant attaches herewith a set of drawings with amendments to Figures 2, 3
and 4, as required by the Examiner. A complete set of formal drawings (5 sheets) are

also attached herewith as required by the Examiner,
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REMAREKS

Reconsideration of the above-identified application in view of the amendients above and
the remarks following is respectfully requested. Claims 1-2€ are in this Application. New Claim

21 is added herein. No new subject matter has been added to the claims.

Specification
The disclosure was objected to because of informalities. Applicant amended these

informalities and believes the specification is now clear and concise.

Drawing

Examiner requires that each feature of the claims should be shown in the figures. Examiner
indicate the following features are not shown:
A, “a controller for comtrolling the lighting device 1o produce a range of user

customisable realistic lighting effects”,

B. the controller comprises: a calculating device adapted to calculate a time

varying lighting value based on ot least one simulation parameter” in Claim 15,

C. "the confroller comprises a wired or wireless communication inferfoce adapted

Jor communication with one or more lighting devices,” in Claim 16.

D. "a computer program product for controlling a lighting device to prodice a range

of user customisable vealistic lighting effects” in Claim 20,

Regarding feature A: The feature “congrolier for controlling at least one lighting
device”, 1s labelled 130 in Figure 4 and basis for this interpretation of the figures can be
found at page 11 line 8 of the specification as filed which refers to “a lighting control
wprit /30 and page 11 line 16-17 of the specification as filed refers to “comnrrollers 1307,

Regarding featare B: Claim 15 has been amended to refer to “an effecr
simularor” rather than “a calculating device”. The effect simulator is shown in Figures 2
and 4 having reference numeral 100. Basis for replacing the calculuting device with the
effect simulator can be found at page 14 lines 27-28 of the specification as filed which
states that “the lighting effect simulartor typically cycles round a loop calculating new

lamp brighmess and colour values”.
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Regarding feature : A wireless communication interface (108} as described in
amended Claim 16 bas now been added to Figure 4, and reference to the wireless
communication interface has been added on page 11 of the attached specification.

Regarding feature D The steps of amended Claim 20, which has now been
amended to recite “a comprter program comprising software code ... adapted fo
perform, when executed ...” [the method of Claim 1], are also now shown in new Figure
3b.

In addition, Figure 3 has been amended to reflect the method recited in amended
Claim 1. Specifically, Figure 3a corresponds to previous Figure 3, while new Figure 3b
corresponds to the method recited in amended Claim 1. It will be appreciated that Figure
3ais a more general form of Figure 3b. Basis for new Figure 3b can be tound in the
paragraph spanning pages 10 and 11 of the description as filed (which has itself been

amended to refer to this new figure).

Claim OQbjections

Examiner indicates that Claims 1-28 are objected to as the claims contain informalities.
Applicant amended the claims according to the Examiner' remarks. In particular, infer afia:
a. Claim 6 has been amended to positively recite “of least one of: a random brightness;
a random duration; and a random interval ™ as recited in Claim 1.
b. Where necessary, each claim now refers to “#he” rather than “a”
method/controlier/lighting system.

¢. The wording ‘[A] and/or [BY in claims 1, 5, 15 and 20 has been removed.

Claim rejection under 35 USC $ 112

Claims 1-20 are rejected under 35 U.S. C. 112(b) or 35 US. . 112 (pre-AlA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention. Applicant has amended the claims per the BExaminer’s request. Specifically, and in
response 1o each of the Examiner’s questions/comments on pages 6 and 7 of the OA:

a. Claims 1, 15 and 20 have been amended to recite “... fo produce a user

customisable vesdistie lighting effect”.

b. Claim 15 has been amended as suggested by the Examiner to recite “a conrolier

adapited to control a lichting device” .
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c. Claims 1, 15 and 20 have been amended to recite “calculating, using an effect

calculate the lighting value.

Claim rejection under 35 USC § 102

Claims 1-28 are rejected under 35 U.S.C. 102{a)}{1) as being anticipated by Glucksman et al.
1JS2008/129226A1 (hereinafter: "DeWITT").

In order to promote the examination Applicants amended Claims 1 15, and 26 to further
clarify that the simulation parameter(s) characterises a user customisable lighting effect selected
from a range of different user customisable lighting effects for at least one of: videography,
broadcasting, cinematography, studio filming, and location filming, DeW777 teches a simulated
‘tea light’ candle having a random number generator that mimics dynamic characteristics of an
open flame. This teaching does not even imply simulation parameter(s) characterises a user
customisable lighting effect selected from a range of different user customisable lighting effects
for at least one of: videography, broadcasting, cinematography, studio filming, and location
filming as currently recited claimed.

A claim is anticipated only if each and every element as set forth in the claim is found,
cither expressly or inherently described, in a single prior art reference. DelWW777 does not teach or
imply characterizing simulation parameters as recited in amended Claim 1 or amended Claim 15
or amended Claim 206,

In view of the above, the cited art, alone or in combination cannot disclose each and every
limitation as recited in amended independent Claim 1 or amended independent Claim 15 or
amended independent Claim 20, and independent Claim I and independent Claim 15 and
independent Claim 29 as recited are allowable. The dependent claims are allowable at least by
virtuie of their dependency from one of the allowable base claims. Accordingly, withdrawal of this

rejection is respectfully requested.
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Conclusion

No Disclaimers or Disavowals

Although the present response may include amendments to the application or claims, or
characterizations of claim scope or referenced art, Applicants do not concede that previously
pending claims in this application are not patentable over the cited references. Rather, any
amendments or characterizations are being made to expedite the issuance Applicanis reserve the
right to pursue at a later date any previously pending or other broader or narrower c¢laims that
relate to subject matter supported by the instant application, including subject matter specifically
disclaimed herein or by any prior prosecution. Accordingly, reviewers of this application, or any
parent, child or related prosecution history should not infer that Applicants have made any

disclaimers or disavowals of any subject matter supported by the instant application.

In view of the above amendments and remarks it is respectfully submitted that Claims 1-21

are now in condition for allowance.

Should the Examiner bave any questions or comments as to the form, content, or entry of
this paper, the Examiner is requested to contact the undersigned at the telephone number below
prior to mailing the next Official Action. Similarly, if there are any further issues yet to be
resolved to advance the prosecution of this application to issue, the Examiner is requested to

telephone the undersigned counsel.

Any fees associated with this paper, for its entry into the record, may be charged to Deposit

Account No. 50-1407,

During the pendency of this application, the Commissioner for Patents is hereby authorized
to charge payment of any filing fees for presentation of extra claims under 37 CFR § 1.16 and any
patent application processing fees under 37 CFR § 1.17, or credit any overpayment, to Deposit

Account No. 50-1407.

The Commissioner for Patents is hereby authorized to treat any concurrent or future reply,
requiring a petition for extension of time under 37 CFR § 1.136 for its timely submission, as
incorporating a petition for extension of time for the appropriate length of time if not submitted

with the reply.
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Recognizing that Internet communications are not secure, I hereby authorize the USPTO to
communicate with the undersigned and practitioners in accordance with 37 CFR § 1.33 and 37
CFR § 1.34 concerning any subject matter of this application by videc conferencing, instant
messaging, or electronic mail. T understand that a copy of these communications may be made of

record in the application file.

Respectfully submitted,

/Martin B, Moynihan/

Martin D. Moyunihan

Registration No. 40338

Telephone: (703) 859-9634
Date: July 10, 2018

Lnclosures:
&  Additional Claims Transmittal Fee
Letter to Chief Draftsman
Annotated Drawing Sheets
Formal Drawing Transmittal Sheet
Complete Set of Replacement Drawing Sheets

8 & & ¥
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INTHE UNITED STATESPATENT AND TRADEMARK OITICE

In re Application of
Roderick Allen GAMMONS et al.

Serial No.:  15/820,469

Filed: November 22, 2017
For: LIGHTING SYSTEM AND

CONTROL THEREOF

Examiner: Thain N. PHAM

Mail Stop Amendment
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

LETTER TO CHIEFR
Sir:

Counfirmation No.:

Group Art Unit:

Attorney Docket:

I A LI (X L S SN L L LY L S LD

DRAFTSMAN

5873

2844

76943

Permission is requested to correct Figures 2, 3 and 4 as shown in red ink on the

attached photocopies.

Since the foregoing are all relative minor changes and do not include new matter,

the formal drawings, which are being submitted herewith in an accompanying letter,

include the above-requested changes.

Diate: July 10, 2018

Respectfully submitted,

/Martin D, Moynihan/
Martin D. Moynihan
Registration No. 40338
Telephoune: (703) 859-9634
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.Serial No.: 15/820.469 ANNOTATED MARKED-UP SHEET Attoraev Docket No. 70945
Inventor: Roderick Allen GAMMONS et al. Title: LIGHTING SYSTEM AND CONTROL THEREOF
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.Serial No.: 15/820,469 ANNOTATED MARKED-UF SHEET Attorney Docket No, 70945

Tnventor: Roderick Allen GAMMONS et al. Title: LIGHTING SYSTEM AND CONTROL THEREQF
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INTHE UNITED STATESPATENT AND TRADEMARK OITICE

In re Application of

Roderick Allen GAMMONS et al.

Serial No.:  15/820,469 Confirmation No.: 5873
Filed: November 22, 2017 Group Art Unit: 2844
For: LIGHTING SYSTEM AND
CONTROL THEREQOF
Attorney Docket: 76943

Examiner: Thain N. PHAM

I A LI (X L S SN L L LY L S LD

Mail Stop Amendment
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

FORMAL PRAWINGS

Sir:
Applicant encloses herewith a new set of formal drawings, five (5) sheets, for the

above-identified patent application.

Statement

The content of the replacement drawings includes no new matter.

Respecttully submitted,

Martin D. Moynihan/

Martin D). Moynihan

Registration No. 40338

Telephone: (703) 859-0634
Date: July 10, 2018
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.Serial No.: 15/820.,469

Inventor: Roderick Allen GAMMONS et al.
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Serial No.: 15/820,469 REPLACEMENT SHEEY Attornev Docket No. 70945
Inventor: Roderick Allen GAMMONS et al. Title: LIGHTING SYSTEM AND CONTROL THEREOF
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.Serial No.: 15/820.469 REPLACEMENT SHEET Attorney Docket No. 70943
Inventor: Roderick Allen GAMMONS et al. Title: LIGHTING SYSTEM AND CONTROL THEREQF
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.Serial Mo.: 15/820,469

REPLACEMENT SHEET
Title: LIGHTING SYSTEM AND CONTROL THEREOF

Inventor: Roderick Allen GAMMONS et al.
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Light control system

Fire effect
_——  Parameter Setting
NMore info :
Fire activity
Low . . . Hig:h
More info
Fire colour 2000K
More info
Peak brightness 80%
Maore info
Baseline brightness 40%
More info
Camera freguency 60Hz
Colour Swing Blue Monochrome

Figure 6
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Electronic Patent Application Fee Transmittal

Application Number:

15820469

Filing Date:

22-Nov-2017

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Filer:

Martin Dennis Moynihan

Attorney Docket Number:

70945

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:
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Claims:

CLAIMS IN EXCESS OF 20

2202 1 50

50
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Electronic Acknowledgement Receipt

EFS ID: 33129931
Application Number: 15820469
International Application Number:
Confirmation Number: 5873

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Customer Number:

67801

Filer:

Martin Dennis Moynihan

Filer Authorized By:

Attorney Docket Number: 70945
Receipt Date: 10-JUL-2018
Filing Date: 22-NOV-2017
Time Stamp: 08:17:19

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $50

RAM confirmation Number

071018INTEFSW00008791501407

Deposit Account

501407
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Martin Moynihan

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y )/ l. . 9
Number Message Digest | Part/.zip| (if appl.)
686515
] 70945 Resc;j)onsetoofﬁcegfction yes 24
ate 1 OApr201 8p bc1906bfc472ebf5d015e5e8e908a9808da
cSce8
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Amendment/Req. Reconsideration-After Non-Final Reject 2 2
Specification 3 5
6 9
Applicant Arguments/Remarks Made in an Amendment 10 10
Applicant Arguments/Remarks Made in an Amendment 1 15
Transmittal Letter 16 16
Drawings-other than black and white line drawings 17 18
Transmittal Letter 19 19
Drawings-only black and white line drawings 20 24
Warnings:
Information:
29941
2 Fee Worksheet (SB06) fee-info.pdf no 2
f72dedbbf14fd4ef3cae07046f2d701753cc7]
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Total Files Size (in bytes):l 716456
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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INTHE UNITED STATESPATENT AND TRADEMARK OITICE

In re Application of

Roderick Allen GAMMONS et al.

Serial No.:  15/820,469

Filed: November 22, 2017
For: LIGHTING SYSTEM AND

CONTROL THEREOF

Examiner: Thain N. PHAM

Mail Stop Amendment
Commuissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Coufir

Group

Attorn

I A LI (X L S SN L L LY L S LD

mation No.:

Art Unit:

ey Docket:

AMENDMENT TRANSMITTAL

Sir:

{(H Applicant 15 a;
X small entity
other than small entity

{23 The fee for clavms 37 C.F.R. §1.16{(b)-(d} bhas been calculated as shown below:

5873

2844

76943

For Claims after Highest Clabus Small Entity
Amendment Previously Paid
Rate Fee
Teotal Claims 21 20 1x$ 35000} $ 50.00
Indep, Claims 3 3 0x$23000 | $ 4.00
TOTAL: | § 5604

(3} A response to the Office Action dated Apnl 10, 2018

X 1is filed herewith
has been filed

{4} Please charge the additional claim fee and any other amount required to Deposit Account

No. 58-1467.

Date: July 10, 2018

Respectfully submitted,

/Martin B. Moyunihan/
Martin D. Moynihan
Registration No. 40338
Telephone: (703) 859-9634
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 15820469 Document Date: 07/10/2018

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.
e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reducﬁon Act of 1995, no persons are required to respond to a coMon of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 15/820,469 112212017 (J7o be Mailed
entity: (3 LARGE smAaLL  (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
] Basic FEE N/A N/A A
(37 CFR 1.16(a), (b), or (c))
L) SEARGH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
[LJ EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS .
(37 GFR 1.16() minus20=| * x $40 =
INDEPENDENT CLAIMS . . _
(37 GFR 1.16(h)) minus 3 = x $210 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dé"‘:"‘:{uﬁ\gg\)‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
“ If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2) (Column 3)
CLAIMS HIGHEST
| 07/10/2018 §E¥EAF"N'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= | Total * . *k _ _
% (57 GrR 1 164y 21 Minus 20 =1 x $50 = 50
Independent * ! oxx _ —
I'IEJ (37 CFEH 16(h) 3 Minus 3 =0 x $230 = 0
<| (O Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 50
(Column 1} (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
- AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
4 AMENDMENT PAID FOR
g Total * Mi o x $0 =
oy Med CFR1.16()) inus = ~
Independent * i *xx
E (370%1.16_@) Minus = X $ 0 -
E O Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= If the "Highest Number Previously Paid For" IN THIS SPAGE is less than 20, enter "20". Theresa D Dawkins
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
. POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.O. BOX 16446
ARLINGTON, VA 22215

Courtesy Reminder for
Application Serial No: 15/820,469

Attorney Docket No: 70945
Customer Number: 67801
Date of Electronic Notification: 04/10/2018

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
usptomail@ipatent.co.il

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.
If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/820,469 11/22/2017 Roderick Allen Gammons 70945 5873
67801 7590 04/1012018
EXAMINER

MARTIN D. MOYNIHAN d/b/a PRTSI, INC. | |
P.O. BOX 16446 PHAM, THAIN
ARLINGTON, VA 22215

| ART UNIT | PAPER NUMBER |

2844
| NOTIFICATION DATE | DELIVERY MODE |
04/10/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

usptomail @ipatent.co.il

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/820,469 GAMMONS ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
THAI PHAM 2844 f;;‘:s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b)

Status
1)[XI Responsive to communication(s) filed on 11/22/2017.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5 Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

8)[] Claim(s) is/are allowed.

7)X Claim(s) 1-20is/are rejected.

8)[] Claim(s is/are objected to.

9)[] Claim(s are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/iwww usplo.gov/eatents/init_events/pehindex.jsp or send an inquiry to PPHfeadback@uspto.qoy.

)
)
)

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 11/22/2017 is/are: a)[_] accepted or b)[X] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)X Al b)[] Some** ¢)[] None of the:
1.[X Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachmenti(s)
1) IZI Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) E Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other:
Paper No(s)/Mail Date 11/22/2017 and 03/08/2018. ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20180221
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Application/Control Number: 15/820,469 Page 2
Art Unit: 2844

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.
DETAILED ACTION
1. Receipt is acknowledged of certified copies of papers submitted under 35 U.S.C.
119(a)-(d), which papers have been placed of record in the file.
Information Disclosure Statement

2. The information disclosure statements (IDSs) submitted on 11/22/2017 and
02/08/2018 are in compliance with the provisions of 37 CFR 1.97. Accordingly, the

information disclosure statements have been considered by the examiner.

Specification
3. The disclosure is objected to because of the following informalities:
a. In page 9, the reference number 120 should be label correctly as "the

lamp device,” because it is confused with “a light 102.”

b. Applicant should thoroughly review the specification and make corrections

correspondingly.

Appropriate correction is required.

Drawings

4, The drawings are objected to under 37 CFR 1.83(a). The drawings must show
every feature of the invention specified in the claims. Therefore, the limitation recites
“calculating a time varying lighting value based on at least one simulation

parametet” in claim 1 and 20
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Art Unit: 2844

“a controller for controlling the lighting device to produce a range of user

»

customisable realistic lighting effects,,” “the controller comprises: g caleuiating
device adapled o caleulate a time varying lighting value based on at least one
shmulation parametsr” in claim 15, and “the controller comprises a wired or wireless
communication interface adapted for communication with one or more lighting
devices,” in claim 16, and “a computer program product for controlling a lighting
device to produce a range of user customisable realistic lighting effects” in claim 20
must be shown or the feature(s) canceled from the claim(s). No new matter should be
entered.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
consistency. Additional replacement sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New

Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
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Application/Control Number: 15/820,469 Page 4
Art Unit: 2844

the applicant will be notified and informed of any required corrective action in the next
Office action. The objection to the drawings will not be held in abeyance.

5. The drawings are objected to under 37 CFR 1.83(a) because they fail to show “a
controller for controlling the lighting device to produce a range of user
customisable realistic lighting effects,” “a calculating device adapied to ¢aiculale
a time varying Hghling value based on af least! one simulation paramster,” a wired
or wireless communication interface adapted for communication with one or
more lighting devices,” and “a computer program product for controlling a
lighting device to produce a range of user customisable realistic lighting effects”
as described in the specification. Any structural detail that is essential for a proper
understanding of the disclosed invention should be shown in the drawing. MPEP §
608.02(d). Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required
in reply to the Office action to avoid abandonment of the application. Any amended
replacement drawing sheet should include all of the figures appearing on the immediate
prior version of the sheet, even if only one figure is being amended. The figure or figure
number of an amended drawing should not be labeled as “amended.” If a drawing figure
is to be canceled, the appropriate figure must be removed from the replacement sheet,
and where necessary, the remaining figures must be renumbered and appropriate
changes made to the brief description of the several views of the drawings for
consistency. Additional replacement sheets may be necessary to show the renumbering
of the remaining figures. Each drawing sheet submitted after the filing date of an

application must be labeled in the top margin as either “Replacement Sheet” or “New
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Sheet” pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the next
Office action. The objection to the drawings will not be held in abeyance.

Claim Objections
6. Claims 1-20 are objected to because of the following informalities:

Claims 6 recites the limitation "wherein the random simulation parameter” in line
2-3. There is a lack of antecedent basis for this limitation in the claim.

In claims, 1, 5, 15 and 20, it is suggested the word “and/or” should be changed to
either —and-- by itself or changed to —or--- by itself.

In claims 6-7, the phrase recites "a camera frequency" should be changed to --
said user selectable camera frequency-- to make it clearer and to avoid antecedence
basis.

Regarding claims 2-14, it is suggested the phase recites “A method according
to...” should be changed to --The method according to...-- to make it clearer and to
avoid antecedence basis.

Regarding claims 116-19, it is suggested the phrase recites “A controller
according to..." should be changed to --The controller according to...-- to make it clearer
and to avoid antecedence basis.

It is suggested that applicant should thoroughly review the claims and
make corrections correspondingly in order to avoid a lot of antecedence basis.

Appropriate correction is required.
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Claim Rejections - 35 USC § 112

7. The following is a quotation of 35 U.S.C. 112(b):
(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1-20 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the
subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards
as the invention.

Regarding claims 1 and 15, the limitation recites “a method for controlling the
lighting device to produce a range of user customisable realistic lighting effects”
and “a controller for controlling the lighting device to produce a range of user
customisable realistic lighting effects” is unclear, and leaves the reader in doubt as
to the meaning of the technical feature to which it refers. It is unclear that what is a
range of user customizable realistic lighting effects? What kind of range? And how
does a controller controlling the lighting device to produce a range of user
customisable realistic lighting effects? Therefore, it renders the claims unclear and
indefinite.

Regarding claim 15, some of the features in the apparatus relate to a method
of using the apparatus (e.g. "a controller for controlling a lighting device, instead of "a

controller adapted to control a lighting device" rather than clearly defining the apparatus
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in terms of its technical features. The intended limitations are therefore not clear from
this claim.

Furthermore, the wording of claims 1, 15 and 20 are misleading, because it is not
clear which component is adapted to “calculate a time varying lighting value " and to
"output said time varying lighting value thereby to simulate a lighting effect;” thus it is
rendering the definition of the subject-matter of claims are unclear.

The claims fail to recite sufficiently definite structure, material or acts for
achieving the functional result recited in the claim to reasonably apprise one of ordinary
skill in the art of the scope of the claim.

Claims 2-19 are depending on claims 1 and 15, and are rejected the same
reason under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph.

Note: for compact prosecution purposes, the examiner interprets the claims
above as best understood in the rejections below.

Claim Rejections - 35 USC § 102
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

9. Claims 1-20 are rejected under 35 U.S.C. 102(al) as being anticipated by Dewitt
(U.S Publication No. 20080129226 A1).
Regarding claims 1 and 20, Dewitt discloses a method and a computer

program product for controlling a lighting device to produce a range of user
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customisable realistic lighting effects for videography, broadcasting, cinematography,
studio filming and/or location filming, the method and the computer program product
adapted to perform, when executed, the steps of:

calculating a time varying lighting value (via a controller) based on at least one
simulation parameter; wherein said at least one simulation parameter for characterising
a lighting effect is at least one of: a random brightness; a random duration; and a
random interval; said simulation parameter depending on the lighting effect being
simulated; and outputting said time varying lighting value thereby to simulate a lighting
effect (see paragraph [0007] and [0036]).

Regarding claim 2, Dewitt discloses a method according to Claim 1, wherein the
random brightness comprises a random peak brightness (see abstract and paragraph
[0008]).

Regarding claim 3, Dewitt discloses a method according to Claim 1, wherein the
random interval comprises at least one of a random interval between flashes, a random
interval between groups of flashes, and a random frequency (see paragraph [0035]).

Regarding claim 4, Dewitt discloses a method according to any Claim 1,
wherein the random duration comprises at least one of a random ramp-up time to peak
brightness, a random fade- down time from peak brightness, and a random number of
pulses (see paragraph [0035], [0061] and [0063]

Regarding claim 5, Dewitt discloses the method according to Claim 1, wherein
said at least one simulation parameter for characterising a lighting effect is random

within predefined boundaries and wherein the predefined boundaries comprise at least
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one of an upper and/or lower duration; a number of flashes in a burst; an interval
between bursts; an amplitude; and a ramp-up or fade-down time (see paragraph
[0065]).

Regarding claim 6, Dewitt discloses a method according to Claim 1, wherein the
random simulation parameter is determined in dependence on one or more user-
selectable simulation parameters (see paragraph [0036]).

Regarding claim 7, Dewitt discloses a method according to Claim 1, wherein the
simulation parameter is related to one or more of: a rate of increase of brightness; a rate
of decrease of brightness; a rate of change of colour; a brightness; a local maximal
brightness; a local minimal brightness; a brightness fluctuation period; and a colour
fluctuation period (see paragraph [0025] through [0026], and paragraph [0073] through
[0075]).

Regarding claim 8, Dewitt discloses a method according to Claim 1, further
comprising receiving a user input of one or more user-selectable simulation parameters
and adapting the simulation in dependence on the one or more user-selectable
simulation parameters (see paragraph [0036]).

Regarding claim 9, Dewitt discloses a method according to Claim 1, wherein the
simulation parameter comprises at least one of: a maximum brightness; a minimum
brightness; a colour; and a trigger (see paragraph [0025] through [0026], and paragraph
[0073] through [0075]).

Regarding claim 10, Dewitt discloses a method according to Claim 1, wherein

the simulation iterates through repeated cycles of calculating a time varying lighting
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value based on at least one random simulation parameter and simulating the lighting
effect (see paragraph [0032]).

Regarding claim 11, Dewitt discloses a method according to Claim 1, wherein
the lighting effect is designed to mimic at least one of fire flickering; police light;
television; lightning flashing; electrical sparking; fireworks; a neon flickering sign; a
gunshot; welding; a scan; a propeller; a (nuclear) explosion; a wormhole; paparazzi
flashes; flashes (strobe), (see paragraph [0028], [0030], and [0071]).

Regarding claim 12, Dewitt discloses a method according to Claim 1, further
comprising selecting a definition of a trigger event, said trigger event initiating said
output of the time varying lighting value thereby to simulate a lighting effect (see
abstract, paragraph [0007], [0031], and [0071]).

Regarding claim 13, Dewitt discloses a method according to Claim 1, further
comprising storing the calculated lighting value corresponding to said user customisable
realistic lighting effect, as a recallable preset (see paragraph [0007] and [0036]).

Regarding claim 14, Dewitt discloses A method according to Claim 1,
comprising controlling a plurality of lights in dependence on the output (see fig. 10 and
11)

Regarding claim 15, Dewitt discloses a controller for controlling at least one
lighting device to produce a range of user customisable realistic lighting effects for
videography, broadcasting, cinematography, studio filming and/or location filming, the

controller comprising:
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a calculating device adapted to calculate a time varying lighting value (via a
controller) based on at least one simulation parameter; wherein said at least one
simulation parameter for characterising a lighting effect is at least one of: a random
brightness; a random duration; and a random interval; said simulation parameter
depending on the lighting effect being simulated; and an output adapted to control a
lighting device according to the determined variation of lighting over time (see
paragraph [0007] and [0036]).

Regarding claim 16, Dewitt discloses a controller according to Claim 15,
wherein the controller comprises a wired or wireless communication interface adapted
for communication with one or more lighting devices (see fig. 10 and 11).

Regarding claim 17, Dewitt discloses a controller according to Claim 15,
wherein the controller comprises an input interface adapted to receive a user input (see
fig. 10 and 11).

Regarding claim 18, Dewitt discloses a lighting system comprising a controller
according to Claim 15, and at least one lighting device; said lighting device comprising
at least one light emitting diode (see fig. 10 and 11).

Regarding claim 19, Dewitt discloses a lighting system according to Claim 18,
wherein said controller and said lighting device are integrated in a combined unit (see

fig. 10 and 11).
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Conclusion
10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THAI PHAM whose telephone number is (571)270-
5518. The examiner can normally be reached on 5/4/9 M-F 9:00 AM - 6:30PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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, Douglas Owens can be reached on (571)272-1662. 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.

/THAI PHAM/

Primary Examiner, Art Unit 2844
02/21/2018
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completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of tite you tequire to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of commerce, P.O. Box 1450, Alexandria,
VA 22313-1450. DO NO'I' SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /TPB/
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Receipt date:

02/08/2018

15/820,469% — GAU: 2844

PTO/SB/08a (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S.Patent and T'rademark Office; U.S. DEPAR TMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449A/PTO — -
Application Number 15/820,469
INFORMATION DISCLOSURE Filing Datc November 22, 2017
STATEMENT BY APPLICANT First Named Inventor GAMMONS Roderick
Allen et al
(use as many sheels as necessary) Group Art Unit 2844
’ Examiner Name OWENS-Deugas-W Thai Pham
Sheet | 2 [ Of | 2 Attorney Docket Number 70945
OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS
Examiner Citle Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials No 1 item (book, magazine, journal, serial symposium, catalog, etc.) date, page(s), volume-issue number(s), 2
) publisher, city and/or country where published. T
Examincr Datc
. Thai Ph . 02/20/2018
Signature /Thai am/ Considered

%
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional).
2 . .
“ See Kinds Codes of USPTO Patent Documents al www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code {(WIPO Standard ST.3).
3 Enter Office that issued the document, by the two-letter code {WIPO Standard ST.3).
4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
> Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST 16 if possible.
& Applicant is to place a check mark here i€ English language translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. this collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form (o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you requite o complete this form and/or suggestions
for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of commerce, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TOQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

Ifyou need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /TPB/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/820,469 1172272017 Roderick Allen Gammons 70945
CONFIRMATION NO. 5873
67801 PUBLICATION NOTICE
MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.O. BOX 16446 R RELAE AT EL VUM

ARLINGTON, VA 22215

Title:LIGHTING SYSTEM AND CONTROL THEREOF

Publication No.US-2018-0094798-A1
Publication Date:04/05/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO/SB/08a (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

" Complete if Known
Substitute for f 1449A/PTO
ubstiule forform Application Number 15/820,469
INFORMATION DISCLOSURE Filing Date November 22, 2017
STATEMENT BY APPLICANT First Named Inventor GAMMONS Roderick Allen et
(use as many sheets as necessary) al
Art Unit 2844
Examiner Name OWENS Douglas W.
Sheet 1 ‘ of ‘ 2 Attorney Docket Number 70945
U.S.PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Colunms, Lines, Where
Initials* No. ! DD-MMM-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear
Number-Kind Code? (fkoown
1 2017/0343197 30-Nov-2017 Gammons et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite i
Initials* No. ! Foreign Patent Documents Publication Date Name of Patentee or W&lie;efszh;?;z;sls‘;;? or | T
DD-MMM-YYYY Applicant of Cited D nt : 6
Country Code® Number* Kind Code’ (if known) ppreanto ocume Relevant Figures Appear

Examiner Date
Signature Considered

*
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include

opy of copy of this form with next communication to applicant.

Applicant’s unique citation designation number (optional).

See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible.

6 Applicant is to place a check mark here if English language translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. this collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the

completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or

suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of commerce, P.O. Box 1450, Alexandria,

VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450

[
1
2
3
4
5
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PTO/SB/08a (08-03)
Approved for use through 07/31/2006. OMB 0651-0031
U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ Complete if Known
Substitute for form 1449A/PTO "Application Number 15/820,469
INFORMATION DISCLOSURE Filing Date November 22, 2017
STATEMENT BY APPLICANT First Named Inventor GAMMONS Roderick
Allen et al
(use as many sheets as necessary) Groug Art Unit 2844
Examiner Name OWENS Douglas W.
Sheet | 2 | Of | 2 Attorney Docket Number 70945
OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Initials No 1 item (book, magazine, journal, serial symposium, catalog, etc.) date, page(s), volume-issue number(s), T2

publisher, city and/or country where published.

Examiner Date
Signature Considered

*
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include
copy of copy of this form with next communication to applicant.

! Applicant’s unique citation designation number (optional).

2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).

4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

B Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible.

6 Applicant is to place a check mark here if English language translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. this collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you requite to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of commerce, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313 -1450

Ifyou need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: $
§
GAMMONS Roderick Allenet §
al
§ Confirmation No.: 5873
Serial No.: 15/820,469 §
§
Filed: November 22, 2017 § Group Art Unit: 2844
§
For: LIGHTING SYSTEM AND §
CONTROL THEREOF §
[CineSFX]
§ Attorney Docket: 70945
Examiner: OWENS Douglas W. §

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Sir:

Enclosed is a PTO Form 1449 which lists citations which may be material to
the patentability and examination of the above identified application. Also enclosed
are copies of the references cited, other than U.S. Patents and U.S. patent applications.
These are submitted in compliance with the duty of disclosure defined in 37 CFR 1.56,
37 CFR 1.97 and 37 CFR 1.98. The Examiner is requested to make these citations of

official record in this application.

The undersigned states:
A. NO CERTIFICATION OR FEE DUE

X This Information disclosure Statement is being filed within three
months of filing a national application or entry of a national phase of an international
application; or before the mailing date of a first Office action on the merits of the
above-identified application. Accordingly, no fee or Certification is believed due.
However, if a fee is due, authorization to deduct such fee from the Deposit Account

501407 of the undersigned is hereby provided.
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B. CERTIFICATION

] That each item of information contained in the information disclosure
statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of the
information disclosure statement; or

That no item of information contained in the information disclosure statement
was cited in a communication from a foreign patent office in a counterpart foreign
application, and, to the knowledge of the person signing the certification after making
reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three

months prior to the filing of the information disclosure statement.

C. FEE

[]

[XI No Feeis Due.

This Information Disclosure Statement under 37 CFR 1.56 is not to be
construed as a representation that a search has been made, that additional matter which
is material to the examination of this application does not exist, or that any one or
more of the citations listed constitutes prior art as defined by 35 U.S.C. 102.

It is respectfully requested that the Examiner consider the cited information,
along with any other information, in reaching a determination concerning the
patentability of the present claims, and sign the enclosed form PTO-1449 to evidence
that the cited information has been fully considered by the Patent and Trademark
Office during the examination of this application. Notwithstanding any statements by
the Applicant, the Examiner is urged to form his/her own conclusion regarding the
relevance of the cited information.

FOR PATENT TERM ADJUSTMENT CALCULATION PURPOSES ONLY:

Unless indicated otherwise, to the best of our knowledge and procedures, each item of
information contained in the information disclosure statement was first known no
more than thirty days prior to the filing of the information disclosure statement, either
by the inventor named in the application, Attorney or agent who prepares or prosecutes
the application, and every other person who is substantively involved in the
preparation or prosecution of the application and who is associated with the inventor,
the applicant, an assignee, or anyone to whom there is an obligation to assign the

application.

Exhibit 1002

Aputure v. Rotolight - IPR2024-01424
Page 303 of 718



Respectfully submitted,
/ Martin D. Moynihan /
Martin D. Moynihan

Registration No. 40338
Telephone: (703)859-9634

Date: 02 February 2018
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Electronic Acknowledgement Receipt

EFS ID: 31733488
Application Number: 15820469
International Application Number:
Confirmation Number: 5873

Title of Invention:

LIGHTING SYSTEM AND CONTROL THEREOF

First Named Inventor/Applicant Name:

Roderick Allen Gammons

Customer Number:

67801

Filer:

Martin Dennis Moynihan/Benjamin Frohlinger

Filer Authorized By:

Martin Dennis Moynihan

Attorney Docket Number: 70945
Receipt Date: 08-FEB-2018
Filing Date: 22-NOV-2017
Time Stamp: 06:59:54

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document Document Description File Name File Size(Bytes)/ Multi Pages
Number P Message Digest | Part/.zip| (if appl.)
324992
Information Disclosure Statement (IDS)
1 _form1449.pdf no 2
Form (5808) 109730a1aea%2809e5f3014c682b93ab9b
Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

22343
2 Transmittal Letter _USPTOltr.pdf no 3
245d1d430826669fd 2f0a86fa642946ef 118y
d2a
Warnings:
Information:
Total Files Size (in bytes):l 347335

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

A U L E Commissioner for Patents
J States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

JAN 02 2018 www.uspto.gov

MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.O. BOX 16446
ARLINGTON VA 22215

OFFICE OF PETITIONS

Doc Code: TRACK1.GRANT

Decision Granting Request for

Prioritized Examination Application No.: 15/820,469
(Track | or After RCE)
1. THE REQUEST FILED November 22, 2017 1S GRANTED.

The above-identified application has met the requirements for prioritized examination

A X foran original nonprovisional application (Track I).
B. [ for an application undergoing continued examination (RCE).
2. The above-identified application will undergo prioritized examination. The application will be

accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;
B. filing an amendment to amend the application to contain more than four independent
claims, more than thirty total claims, or a multiple dependent claim;

filing a request for continued examination;
filing a notice of appeal;

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

T I e@mmoo

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Brian W. Brown at 571-272-5338.

/Brian W. Brown/ Petitions Examiner, Office of Petitions
[Signature] (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/820,469
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE(S) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or () N/A N/A N/A 70 N/A
SEARCH FEE
7 GFR 1160, (), of (m) N/A N/A N/A 300 N/A
EXAMINATION FEE
AN N/A N/A N/A 360 N/A
TOTAL CLAIMS o *
(37 CFR 1.16(i)) 20 minus 20 = 40 = 0.00 OR
INDEPENDENT CLAIMS o .
(37 CFR 1.16(h)) 3 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . - =
> (37 CFg ?.16(\)) Minus = OR
% Independent * Minus | *** =
] (37 CFR 1.16(h)) = OR
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
o AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = =
= (37 CFga ?.16(\)) OR
% Independent . Minus e = _ OR
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDtO.gov

APII\)IIFJII\SL[QE;ON I 3511(LCI)NDGAOTIE I GRUI;J?TRT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
15/820,469 11/22/2017 730 70945 20 ’
CONFIRMATION NO. 5873
67801 FILING RECEIPT
MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
P.0. BOX 16446 ) R LA LA G0EE TN

ARLINGTON, VA 22215
Date Mailed: 12/28/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Roderick Allen Gammons, Staines Upon Thames, UNITED KINGDOM,;
Andrew Francis, Witham, UNITED KINGDOM;
Roderick Aaron Gammons, Winkfield, UNITED KINGDOM,;
Applicant(s)
Rotolight Limited, London, UNITED KINGDOM;

Power of Attorney: The patent practitioners associated with Customer Number 67801

Domestic Priority data as claimed by applicant
This application is a CON of 15/481,460 04/07/2017
which claims benefit of 62/319,809 04/08/2016

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
UNITED KINGDOM 1606907.2 04/20/2016 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/27/2017

page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/820,469

Projected Publication Date: 04/05/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

LIGHTING SYSTEM AND CONTROL THEREOF

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Transmitted herewith for filing is the Patent Application of:

CASE DOCKET NO. 70945

Inventors : Roderick Allen GAMMONS:; Andrew FRANCIS; Roderick Aaron GAMMONS.

FOR

: LIGHTING SYSTEM AND CONTROL THEREOF

Enclosed are:

X 21 pages of specification (including Abstract page)
¥ 5 sheets of drawings

Xl 26 total pages

¥ Executed Declaration
¥ Executed Power of Attorney; Executed Assignment; Form SB/439
B¢l Application Data Sheet. See 37 CFR 1.76.
¥ Request For Prioritized Examination

€1 Applicant is entitled to Small Entity Status under 37 CFR 1.9 and 37 CFR 1.27

THE FILING FEE HAS BEEN CALCULATED AS SHOWN BELOW:

FOR: Column 1 Column 2 SMALL ENTITY OTHER THAN A

No. FILED | No. EXTRA SMALL ENTITY
RATE FEE RATE FEE

Basic Filing Fee — $70.00 $

Utility

(Electronic Filing)

Utility Search Fee $300.00 $

Utility Examination $360.00 $

Fee

Utility Application 0 x $200.00 $0.00 $

Size Fee (26 x .75 =

19.50 pages; Per 50

Pages Over 100)

Multiple Dependent 0 x $390.00 $0.00 $

Claim

Total Claims* 20 - 20= 0 x $40.00 $0.00

Independent 3-3= 0 x $210.00 $0.00 $

Claims*

* i o i iQ S o 271%4 wppr

C((,Ililt::]e, g;fference in Column 1 is less than “0”’, enter “0” in TOTAL $730.00 TOTAL i

¥l Please charge my deposit account No. 50-1407 in the amount of $730.00.
[¥] The Commissioner is hereby authorized to charge payment of the following fees associated
with this communication or credit any overpayment to Deposit Account No. 50-1407.
Any additional filing fees required under 37 C.F.R. §1.16.
¥l Any patent application processing fees under 37 C.F.R. §1.17.
¥] The Commissioner is hereby authorized to charge payment of the following fees during the
pendency of this application or credit any overpayment to deposit Account No. 50-1407.
¥ Any patent application processing fees under 37 C.F.R. §1.17

B Any filing fees under 37 C.F.R. §1.16 for presentation of extra claims.

Date: November 22, 2017

Martin D. Moynihan

PRTSI, Inc.

P.O. Box 16446
Arlington, VA 22215
Tel: (703) 859-9634 Fax: (703) 415-4864

Respectfully,

/Martin D. Moynihan/

Martin D. Moynihan
Registration No. 40338
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Doc Code: TRACKI.REQ

Document Description: TrackOne Request )
PTOIAIAIAZA (DA-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
URDER 37 CFR 1.102{e} (Page 1 of 1}

i:\l;set::gmed Rederiak Aiien GAMMQNS ;E:Jr?;tvg‘:;c)):visionai Application Number (if
Bt LIGHTING SYSTEM AND CONTROL THEREQOF

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i}{1} and the prioritized examination fee set forth in
37 CFR 1.17{c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size Tee must be paid for the application.

2. 1understand that the application may not contain, or be amended fo contain, more than four
independent claims, more than thirty {otal claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

R [/]_©riginal Application (Track One) - Prioritized Examination under § 1.102(e}{1)

i. {a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Waeab.
o' =
{b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

. An executed invenior's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(N(3)({) is
filed with the application.

i.  Areguest for continued examination has been filed with, or prior o, this form.

i, If the application is a utility application, this certification and request is being filed via EFS-Web.

iiil. The application is an original nonprovisional utility application filed under 35 U.8.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
o the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

Martin D. Moynihan/ s NOVember 22, 2017

Signature

name o Martin D. Moynihan Practitioner 40338

{Print/Typed) Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4{d) for signature requiremenis and cerfifications.
Submit muitiple forms if more than ons signature is required

*Total of forms are submitiad.
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 83-573) requires that you be given certain information in connection with your
subrmission of the attached form relaled 1o a patent application or patent. Accordingly, pursuant o the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)}(2}); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is {o process and/or examine your submission related {o a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Traderark Office may not be able to
process and/or examine your submission, which may result in fermination of proceedings or abandonment of the
appilication or expiration of the patent.

Thea information provided by you in this form will ba subject to the following routing uses:

1.  The information on this form will be treated confidentially to the extent allowed under the Freedom of
information Act (8 U.8.C. 852) and the Privacy Act (5 U.5.C 552a). Records from this system of records may
be disclosed to the Dapartmant of Juslice to determine whether disclosure of these records is requirad by the
Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
o a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settiement negoliations.

3. Arecord in this system of records may be disclosed, as a routing use, to a Member of Congress submitting a
request involving an individual, to whom the record periains, whean the individual has requesied assistance from
the Member with respect fo the subject matter of the record.

4. A record in this system of records may be disclosad, as a routine use, 10 a contractor of the Agency having
need for the information in order {o perform a coniract. Recipients of information shall be required to comply
with the requiremenis of the Privacy Act of 1974, as amended, pursuant to 5 U.8.C. 552a(m).

5. Arecord related to an Intemational Application filed under the Patent Cooperation Trealy in this system of
records may be disclosed, as a routine use, o the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

8. Avrecord in this systern of records rmay be disciosed, as a routine use, to another federal agency Tor purposes
of National Security review {35 U.8.C. 181) and for review pursuant to the Atornic Enargy Act (42 U.S.C.
218(ch).

7.  Arecord from this system of records may be disclosed, as a rouling use, o the Administrator, General
Services, or his/her designes, during an inspection of records conducted by GSA as part of that agency’s
responsibility 1o recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2804 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant {{.e., GSA or Commerce) directive. Such
disclosure shall not be used o make determinations about individuals.

8. Arecord from this system of records may be disclosad, as a routine use, 1o the public after sither publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject 1o the iimitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandonad or in which the procesdings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

8.  Arecord from this system of records may be disclosad, as a routine use, 1o a Federal, State, or local law
snforcement agency, If the USPTO becomes aware of g viclation or potential viclation of law or regulation,
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Doc Code: ECOMM.AUTH/ECOMM.OWTDW
Poc Description: Internet Communications Authorized/internet Communications Authorization Withdrawn

PTOQ/SB/439 {11-15)
¢/~ AUTHORIZATION FOR INTERNET Application No. Y
COMMUNICATIONS IN A PATENT | filing Date
APPLICATION OR REQUESTTO First Named inventor Roderick Allen SAMMONS
WITHDRAW AUTHORIZATION FOR | Atunt

INTERNET COMMUNICATIONS | Demmeriens
A Practitioner Docket No. | 70945 oy

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

i. To authorize permission for internet Communications.

Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. I understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

H. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
r:y practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

tam the

applicant.

attorney or agent of record. Registration number 40338

attorney or agent acting under 37 CFR 1.34. Registration number

/Martin D. Moynihan/ November 22, 2017
Signature Date
Martin D. Movynihan {703} 859-9634
Typed or printed name Telephone Number

Juristic entities
16,2012, thatis
ure is required, see

NOTE: This form must be signed in accordance with 37 CFR 1,33, See 37 CFR 1.4 for signature requirements and certificat
must be represented by a patent practitioner {see 37 CFR 1.31, which is applicable to any paper filed on or after Sep
prasented on behalf of a juristic entity, regardless of spplication filing date}. Submit multiple forms if more than one
below*.

* Totat of 1 forms are submitted.

signat
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent.  Accerdingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
coliection of this information is 35 U.S.C. 2(b)(2); {2) furnishing of the information sclicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Cifice is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Palent ang Trademark Office may not be able t©
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent aliowed under the

Freedom of Information Act (& U.5.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disciosed to the Department of Justice to determine whether

disclosura of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures o

opposing counsel in the course of settemant negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individuai, to whorm the record pertains, when the
individual has requested assistance frorn the Member with respect to the subject matter of the
racord.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having nesed for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.C. 552a{m).
A record related to an international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the international Bureau of the
World Intellectual Properly Crganization, pursuant to the Patent Cooperation Treaty.
8. A record in this system of records may be disciosed, as a routine use, {0 another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.8.C. 218(c)).
A record from this system of records may be disclosed, as a routing use, to the Administrator,
Genaral Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practicas and programs, undsr authority of 44 U.8.C. 2904 and 2806. Such disclosura shal
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not
be used o make determinations about individuals.

8. A record from this systern of records may be disclosed, as a routine use, to the public after

aither publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent

pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which appiication is

referenced by either a published appiication, an application open to public inspection or an
issued patent.

A record from this system of records may be disciosed, as a routine use, to a Federal, State,

or local law enforcement agency, if the USPTO becomes aware of a violation or potential

violation of law or regulation.

N

o

~i

©
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APPLICATION FOR PATENT

Inventors: Roderick Allen GAMMONS, Andrew FRANCIS and

Roderick Aaron GAMMONS
Title: LIGHTING SYSTEM AND CONTROL THEREOF
RELATED APPLICATIONS

This application is a Continuation of U.S. Patent Application No. 15/481,460
filed on April 7, 2017, which claims the benefit of priority of U.S. Provisional Patent
Application No. 62/319,809 filed on April 8, 2016, and United Kingdom Patent
Application No. 1606907.2 filed on April 20, 2016. The contents of the above

applications are incorporated herein by reference in their entirety.

FIELD AND BACKGROUND OF THE INVENTION

This invention relates to a lighting system, and the control of a lighting system,
and the simulation of lighting special effects, and in particular to a lighting system for
videography, broadcasting and cinematography.

In the film, broadcast and TV industry a lighting controller called a ‘flicker box’
which is independent of a lighting device, is used to produce flickering light effects to
mimic flickering light for example from a fire place, candle, electrical spark or lightning
for on set television/broadcast production use.

The flicker effect provided by these devices is typically created using the
analogue circuitry modulators contained within the ‘flicker box’, controlled manually
by dials and levers. Use of a flicker box is typically a complex, costly and time
consuming process that requires the setup, connection and control of multiple pieces of
hardware typically including external Digital Multiplex (DMX) and power distribution
devices, as well as typically requiring a physical wired connection to the ‘hot’ light
source desired to be controlled.

Typically such ‘flicker boxes’ require specialist knowledge and understanding

to operate and remain inaccessible or ‘out of reach’ to lower budget television
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productions.

Furthermore, many ‘flicker boxes’ are incompatible with LED light sources,
and such systems require the use of ‘hot’ incandescent light sources which are energy
inefficient and also pose health and safety risks to those working on set, typically
therefore requiring qualified lighting gaffers and operators.

An improved solution is desired.

According to one aspect of the invention, there is provided a method for
controlling a lighting device to produce user customisable lighting effect, the method
comprising: calculating a time varying lighting value based on at least one simulation
parameter; and outputting said time varying lighting value thereby to simulate a lighting
effect.

Optionally, the method may further comprise receiving said at least one
simulation parameter for characterising a lighting effect.

Optionally, said at least one simulation parameter for characterising a lighting
effect is random.

Optionally, said at least one simulation parameter for characterising a lighting
effect is random within predefined boundaries.

Optionally, the random simulation parameter is determined in dependence on
one or more user-selectable simulation parameters.

Optionally, the random simulation parameter is in a range determined in
dependence on one or more user-selectable simulation parameters.

Optionally, the simulation parameter is a colour or colour temperature.

Optionally, the colour or colour temperature varies in dependence on a
brightness lighting value.

Optionally, the simulation parameter is related to one or more of: a rate of
increase of brightness; a rate of decrease of brightness; a rate of change of colour; a
brightness; a local maximal brightness; a local minimal brightness; a brightness
fluctuation period; and a colour fluctuation period.

Optionally, the method may further comprise receiving a user input of one or
more user-selectable simulation parameters and adapting the simulation in dependence
on the one or more user-selectable simulation parameters.

Optionally, the simulation parameter comprises at least one of: a maximum

brightness; a minimum brightness; a colour; a fluctuation period; and a trigger.
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Optionally, the simulation parameter comprises a camera recording frequency.

Optionally, the time varying lighting value is calculated so as to vary at a slower
rate than said camera recording frequency.

Optionally, the simulation iterates through repeated cycles of receiving at least
one random simulation parameter and simulating the lighting effect.

Optionally, the lighting effect is designed to mimic at least one or more of: fire
flickering; police light; television; lightning flashing; electrical sparking; and fireworks.

Optionally, the lighting value comprises brightness and/or colour data.

Optionally, the method may further comprise converting brightness and/or
colour data into lighting signals and outputting the lighting signal data.

Optionally, the method may further comprise controlling one or more light in
dependence on the output.

Optionally, the controlling comprises changing the brightness and/or colour of
the light.

Optionally, the method may further comprise receiving a definition of a trigger
event, said trigger event initiating said output of the time varying lighting value thereby
to simulate a lighting effect.

Optionally, the method may further comprise detecting an occurrence of the
trigger event and outputting said time varying lighting value thereby to simulate a
lighting effect.

Optionally, the method may further comprise storing the calculated lighting
value.

A method according to any of the preceding claims, wherein the controlling is
for a lighting system for videography, broadcast, cinematography, studio filming and/or
location filming.

Optionally, the method may further comprise controlling a plurality of lights in
dependence on the output.

Optionally, the said plurality of lights output different lighting values so as to
simulate a lighting effect.

Optionally, the output of said plurality of lights is offset in time.

Optionally, the output of said plurality of lights overlap with one-another so as
to simulate a moving light source.

Optionally, one light is a master light and the others of said plurality of lights
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are slaves.

According to another aspect there is provided a controller for controlling a
lighting device to produce a lighting effect, the controller comprising: a calculating
device adapted to calculate a time varying lighting value based on at least one
simulation parameter; and an output adapted to control a lighting device according to
the determined variation of lighting over time.

Optionally, the controller may further comprise a random number source
adapted to provide a random number for producing a random simulation parameter for
characterising a lighting effect.

Optionally, the controller is adapted to control a plurality of lighting devices in
dependence on the time varying lighting value.

Optionally, the controller comprises a wireless communication interface
adapted for wireless communication with one or more lighting devices.

Optionally, the controller comprises an input interface adapted to receive a user
input.

Optionally, the input interface comprises at least one of: a wireless
communication interface; a dial; a slider; a display and buttons; and a touch screen.

Optionally, the controller may further comprise a converter adapted to convert
brightness and/or colour data from the simulator into lighting signals for output by the
output.

Optionally, the controller may be adapted to perform a method as described
herein.

According to another aspect there is provided a lighting system comprising a
controller as described herein and at least one lighting device.

Optionally, said controller and said lighting device are integrated in a combined
unit.

Optionally, the lighting system may further comprise a further lighting device
separate from said controller.

Optionally, the lighting device is a lighting device for videography, broadcast,
cinematography, studio filming and/or location filming.

According to another aspect there is provided a lighting device comprising a
controller as described herein.

Optionally, the lighting device is a lighting device for videography, broadcast,
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cinematography, studio filming and/or location filming.

According to another aspect there is provided a computer program product for
controlling a lighting device to produce a lighting effect, the computer program product
adapted to perform, when executed, the steps of: calculating a time varying lighting
value based on at least one simulation parameter; and
outputting said time varying lighting value thereby to simulate a lighting effect.

Optionally, the computer program product may be adapted to perform, when
executed, the steps of a method as described herein.

According to another aspect of the invention there is provided a controller for
controlling a lighting device to produce a lighting effect, the controller comprising: a
calculating device adapted to calculate a time varying lighting value based on at least
one simulation parameter; and an output adapted to control a lighting device according
to the determined variation of lighting over time.

In a further aspect of the present invention there is provided a light with the
built-in capability to generate a range of customizable cinematic special lighting effects,
by modulating the speed, duration, power/brightness, and/or colour temperature of the
light output.

Preferably, the parameters of the effects including but not limited to speed,
duration, power/brightness and colour temperature can be controlled locally via a
simple user interface on the light itself.

Preferably, the start/stop “triggering” of the effects can be controlled locally via
a simple user interface on the light itself, remotely via WiFi, Bluetooth, Zigbee or
wireless DMX from a smart phone or tablet, or from a wired 3.5mm minijack remote
trigger, or a wired DMX trigger.

Preferably, the parameters of the effects can be controlled remotely via WiFi,
Bluetooth, Zigbee or wireless DMX from a smart phone or tablet.

Preferably, the parameters of the effects can be controlled Via a serial
communications interface (eg. RS232, USB or DMX) from a PC running custom
lighting control software.

Preferably, the light source containing in built special effects is in the form of
an LED lighting fixture. Alternatively it is in the form of or ‘hot’ light incandescent
fixture.

Preferably, multiple lights may be connected together via wired DMX, or via
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WiFi, Bluetooth, Zigbee or wireless DMX to produce a synchronised large area special
effect.

Preferably, when multiple lights are connected together to produce a
synchronized large area special effect, the inter-relationship of those connected lights
is customizable so as to allow all of the connected devices to fire at the same time if
desired, or, to enable a staggered effect to take place over an extended time duration
and with customizable power intensity, in order to create the effect that a static object
is moving as the lights “chase” around a scene.

Preferably, the system includes rolling shutter compensation enabling the
minimum light pulse width to be adjusted to suit the shutter speed or frame rate of the
user’s camera in order to prevent ‘strobing’ due to the light effect being out of
phase/sync with the frame rate of the camera, ensuring that each frame captured by the
camera is fully illuminated.

Preferably, a light source can be designated as a ‘master’, and have connected
‘slave’ light sources which fire in synchronization with the ‘master’, or in a
customizable sequence, with regard duration, power and/or colour temperature.

Preferably, the ‘slave’ light sources are connected to the ‘master’ light source
via wired DMX, wireless DMX, wifi, Bluetooth, or RS232 sync cable.

Preferably, the light contained in built special effects, can be powered both from
mains power, and/or via its own internal battery power source, providing greater
flexibility and portability for location shooting.

Preferably, the light source is capable of producing customisable effects
including, but not limited to : Fire, Lightning, Police light, TV simulation, Neon
Flickering sign, Muzzle (gunshot), Welding, Spark/Short Circuit, Scan (e.g. fingerprint
scanner), Papparrazi flashes, Propeller, (Nuclear) Explosion and Wormhole.

The invention extends to any novel aspects or features described and/or
illustrated herein.

Further features of the invention are characterised by the other independent and
dependent claims

Any feature in one aspect of the invention may be applied to other aspects of
the invention, in any appropriate combination. In particular, method aspects may be

applied to apparatus aspects, and vice versa.
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Furthermore, features implemented in hardware may be implemented in
software, and vice versa. Any reference to software and hardware features herein should
be construed accordingly.

Any apparatus feature as described herein may also be provided as a method
feature, and vice versa. As used herein, means plus function features may be expressed
alternatively in terms of their corresponding structure, such as a suitably programmed
processor and associated memory.

It should also be appreciated that particular combinations of the various features
described and defined in any aspects of the invention can be implemented and/or
supplied and/or used independently.

The invention also provides a computer program and a computer program
product comprising software code adapted, when executed on a data processing
apparatus, to perform any of the methods described herein, including any or all of their
component steps.

The invention also provides a computer program and a computer program
product comprising software code which, when executed on a data processing
apparatus, comprises any of the apparatus features described herein.

The invention also provides a computer program and a computer program
product having an operating system which supports a computer program for carrying
out any of the methods described herein and/or for embodying any of the apparatus
features described herein.

The invention also provides a computer readable medium having stored thereon
the computer program as aforesaid.

The invention also provides a signal carrying the computer program as
aforesaid, and a method of transmitting such a signal.

The invention extends to methods and/or apparatus substantially as herein
described with reference to the accompanying drawings.

The invention will now be described by way of example, with references to the
accompanying drawings in which:

Figure 1 is a schematic diagram of a ‘flickerbox’ lighting system;

Figure 2 is a schematic diagram of a further lighting system;

Figure 3 is a flow diagram of a method for adjusting a lighting device;

Figure 4 is a schematic diagram of a further lighting system;
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Figure 5 shows a time/brightness plot for a system of linked lights;
Figure 6 is a graphic user interface for user input of simulation parameters; and

Figure 7 is a graph of light brightness over time.

DESCRIPTION OF SPECIFIC EMBODIMENTS OF THE INVENTION

In the present description the term ‘camera’ may be understood to mean a
camera (such as a digital camera, or ‘film’ camera) operable to record moving images.

The lighting system may therefore be for a lighting system for videography,
broadcasting, cinematography, studio filming and/or location filming.

Figure 1 shows a schematic diagram of a ‘flickerbox’ lighting control system.
The system comprises an analogue effect simulator, 300, a DMX distribution hub 302,
an AC power generator 306, an AC power distribution module 302 and a plurality of
incandescent lights 102. The analogue effect simulator 300 simulates a lighting effect
such as fire, or electrical sparking based on various parameters 104. The analogue effect
simulator 300 produces data 106 such as brightness parameters that vary over time for
producing the desired lighting effect. The data 106 is used to modulate the light 102
such that the desired lighting effect is produced. The user has very limited ability to
alter many of the parameters to adapt the lighting effect as desired.

Figure 2 schematically shows an example where a lighting effect simulator 100
and the light 102 are integrated in a single studio lamp device 120. In one example, the
lamp device is an array of LEDs, preferably of differing colours. This arrangement does
not require the DMX distribution hub 302, power elements 304, 306 as described above,
and is more flexible in producing effects as will be described in more detail below. A
microcontroller or other computing unit is integrated in the lamp 120 for performing
calculations.

A control panel is provided at a back panel of the light 120. The control panel
can include for example buttons, rotary knobs, sliders, and/or a display/input panel for
user input of parameters for simulating an effect. In a variant a simple digital interface
is provided on the light itself for user input of simulation parameters to control the
lighting effect. In another variant the light 120 is adapted for communication with a
wireless user device and receives user-selectable simulation parameters to control the
lighting effect from the user device. The user device may for example be a tablet or

smart phone with suitable hardware / software (e.g. an app) for receiving user input of
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simulation parameters and transmitting that data to the light 120.The system of Figure
2 is simpler to set up and less expensive than that of Figure 1 as there are fewer pieces
of hardware. Furthermore the energy inefficiency of ‘hot light’ systems (i.e. a 1K hot
light consumes 1000 watt/hour, vs 38 watt per hour of current generation LED system),
Systems such as that described in Figure 1 using a flicker box and typically ‘hot lights’
also suffer from the significant disadvantage that a hot light is a fixed colour of light,
either daylight 5600K or most commonly tungsten 3200K. When recreating an effect
such a lightning this effect would appear at the blue end of the colour spectrum i.e.
7000K+ so utilising a 3200K light for this would require an operator to climb up a
ladder to apply one or more CTB (Colour temperature blue) filter(s) to the light in order
to achieve the desired colour temperature.
Having the ability to control the special FX from the light source, which in itself
is a bi-colour LED Fixture also entirely eliminates that aspect of the process, the user
can simply adjust the colour temperature from the back of the unit, with a visible
numeric display of that number eliminating significant time from the process.
This is also a significant limiting factor in the creation of effects such as fire
which typically burn blue on hotter peaks. It would be possible using an LED light
source containing in built special effects to reproduce both the warm “orange” light
output near the tungsten end of the scale, whilst also adding a “colour swing blue” on
the peaks from the same light source, something that would not be possible using a
legacy system.
Examples of user defined parameters that the light containing in built special effects

can customize in simulating a lighting effect are now described in more detail:

¢ Brightness: The peak luminance of the effect from 1% to 100% of the lamp’s
available luminance output.

¢ Colour: For multicolour effects this sets the range of colours used over the spectrum
of red, green and blue. For single colour effects it sets the colour temperature of the
light.

¢ Trigger: To start the effect running. For example, a manual trigger may be selected
for manually triggering the start of a lightning burst, TV screen, or other effect.

¢ Frequency: typically from 0.5Hz to 50Hz. This sets an average period between
light peaks — e.g. a roaring fire may have a higher frequency than a single candle

flame.
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¢ Depth: typically from 0% to 90%. This sets a base level of illumination of the effect.
For example a fire may have a base level of 50% illumination superimposed on a
level varying from 50% to 100% to simulate flickering flames.

¢ Rolling Shutter Compensation: Film and TV cameras typically operate at
frequencies between 24Hz and 60Hz. In order to provide consistent illumination
during each camera frame, short time-period (e.g. stroboscopic) lighting effects
should have a minimum pulse width which lasts at least one camera frame period.
This parameter can be adjusted to suit the camera and frame rate.

¢ ‘Colour Swing Blue’ simulates the effect of flame going up the chimney, ‘peaks’
within the fire effect can be switched to transition between yellow and blue, to
match the colour of a flame, creating a more dynamic and 3D fire effect. The
brighter the ‘spark’ the more blue the light output is. The colour of the output is
therefore dependent on the brightness of the output (or vice versa).

Further examples of lighting effects are for example to mimic television screen
flicker, cinema illumination, illumination in a vehicle passing through a tunnel, or any
situation where the lighting varies over time in a characteristic manner. A simulation
can be defined that represents the characteristics of the lighting effect, and suitable
random parameters can be used to introduce a realistic variance in the lighting effect.

In a variant the simulator operates with pre-defined parameters and random
numbers, without further user input of parameters. This can still provide a realistic
lighting effect, albeit with less adaptation to the user’s preferences.

Figure 3 illustrates a simple example of a method for simulating a lighting
effect. In a first step S1 simulation parameters are received, such as random parameters
and/or user-selectable parameters. Where a random parameter is algorithmically
generated it is only pseudo-random, but for the purposes of the simulation a pseudo-
random parameter is sufficiently random for realistic simulation and is hence
considered to be equivalent to a truly random parameter. In a second step S2 a
simulation is performed based on a simulation model and the received parameters. The
nature of the simulation model can vary greatly, depending on the lighting effect that is
desired and the sophistication of the desired simulation. The simulation calculates how
the lighting changes over time in order to produce the desired lighting effect. Following
simulation in a third step S3 the lighting information determined by the simulation is

output, for example to a lighting device, in order to produce the desired lighting effect.
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Figure 4 schematically shows an example showing a master light source 102
built into a lighting control unit 130 and a ‘slave’ light source 102-1 separate from the
lighting control unit. The lighting effect simulator 100 creates data 106 characterising
a lighting effect and controls the master light 102 as described above. The data 106 is
transmitted to the slave light 102-1 via (for example) a serial communication interface
(e.g. RS232, USB or DMX) or by wireless transmission (e.g. Wi-Fi®, Bluctooth®
Zigbee®, or via a mobile communication network utilising protocols such as GSM
(Groupe Special Mobile) 3GPP (3™ Generation Partnership), or 4G LTE (Long term
evolution)). The additional ‘slave’ light source 102-1 thereby allows the production of
a lighting effect with more than one light device but without duplication of controllers
130. Such additional light sources can for example increase the area of illumination or
increase the power of the lighting effect.

The use of multiple lights 102 affords additional options for producing advanced
effects. Figure 5 shows a time/brightness plot of a ‘chase’ effect. In this example, three
lights produce outputs 200, 202 and 204 separated in time. In such a way, an effect of
a light source (such as a passing car) can be replicated. The relative timing of the light
sources can be adjusted depending on the relative location of the sources, and the speed
of the effect to be replicated. It should be noted that the ‘fade up’ and ‘fade down’
portions of each light output 200, 202, 204 overlap with one-another to more accurately
replicate the effect of a moving object, as opposed to a element jumping from one
location to another.

Related effects utilising similar timing controls are be ‘paparazzi’ of multiple
flashes coming from different locations, or a “propeller’ simulating a light source being
obscured by a rotating propeller. The use of a single controller 130 may be used to
control all of the lights 102 so as to ensure an appropriate delay (or absence of delay).

Figure 6 shows an example of a graphic user interface 800 for user input of
simulation parameters. In the illustrated example the lighting effect to be simulated is
a fire effect. The user can select a fire activity (with a slider positioned from ‘low’ to
‘high’) to set a frequency parameter as described above; a fire colour; a peak brightness;
a baseline brightness to set a depth parameter as described above; and a camera
frequency. A wide range of further parameters can be provided for user input, for
example if the fire activity, brightness and/or colour is to change over time (to mimic a

fire dying down and reducing to embers or to mimic addition of fuel to a fire). The user
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may also be provided with an option of superimposing different types of lighting
effects, for example to mimic candlelight during a lightning storm.

In one example, the rolling shutter compensation controls a minimum light
pulse to match the shutter speed or frame rate of the user’s camera (camera frequency)
to ensure even illumination across the frame and eliminate possible strobing. Therefore,
the duration of the light pulse is longer than one period of the camera’s recording
frequency, or in other words, the lighting value varies at a lower frequency than the
frequency of the camera.

The lighting effect simulator 100 typically provides data 106 in the form of
brightness and/or colour values that vary over time. In order to cause the light 102 to
produce the desired effect a lighting data converter may convert the data 106 from the
lighting effect simulator 100 into a suitable signal for a particular light 102. For example
for a light emitting diode (LED) array lighting the data conversion occurs at an LED
lamp control logic that produces and supplies a separate pulse-width-modulation output
for each LED colour to an LED drive circuit. A lighting data converter may be provided
separately from the lighting effect simulator 100 and the light 102 or it may be
integrated with one or the other or both.

The light 102 in one example comprises an array of different types of LEDs,
preferably red, green, blue and white LEDs, or a bi colour fixture comprising warm
typically 2800K LEDs and ‘cool” 7000K LEDs which blend together to create a range
of colour from 3200-6300K. The array may be a panel, flood light, spot light, a cluster
or any other arrangement of LEDs. This provides the ability for the lighting to produce
light of any visible colour by varying the relative intensities of the different LEDs. The
lighting may alternatively be a filament (incandescent), halogen or other type of
lighting.

The simulation may be performed on the fly, with lighting data values output
from the simulator 100 to the light 102 in near-real time, or the simulation may be
performed in advance and the lighting data values output for storage and later use to
enable quick reproduction on set or location.

The lighting control system can reduce the number of devices required to
provide lighting effects, especially where the lighting effect simulator is integrated in a
light. This can significantly reduce equipment costs and time required to set up

equipment. The system is also more portable allowing power from its on internal power
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source or battery instead of requiring an external power generator or mains powered
solution. The lighting control system can be used for studio and location filming
lighting systems, and more generally for videography, broadcast and/or
cinematography.

A non-exhaustive list of example effects that may be produced by the system

are as follows:

e Strobe - The strobe range in one example is from lhz up to 4hz. The last used
strobe parameters are stored in non-volatile memory (which applies to any effect
described herein). A user may rotate a knob on the device to adjust the ‘duty
cycle’ (flash duration) to eliminate issues with rolling shutter cameras.

e Lightning — this effect simulates lightning in a random manner, but a user may
control the speed at which the lighting bursts re-occur. This effect is most
realistic if the brightness is set to 100% and colour temperature is set at 6000K.
A user may rotate a knob on the device to adjust the ‘duty cycle’ (flash duration)
to eliminate issues with rolling shutter cameras. The duration of the lightning
flashes in one example is 20ms. The lightning strikes in one example come in
bursts of between 2 and 8 random length pulses.

e Throb - Throb is a regular smoothly pulsing light

e Weld - this effect replicates a welding arc.

e Colour cycle — This is a regular smoothly pulsing light which fades between the
tungsten and blue LEDs

e Fire — this effect replicates a fire with ‘dancing flames’ as is described in more
detail below.

e Police — This effect is an emulation of an emergency services light, and may be
most realistic in blue light.

e Television — This effect is an emulation of someone watching TV.

It should be appreciated that due to the nature of the light 102, the effects may
be customised by a user, for example, the frequency/speed, peak/minimum brightness
or colour / colour temperature may be dynamically changed, and/or made to vary over
time in a customised manner. Such user-customised effects may be stored and recalled

at a later time. The effects may be triggered on cue (for example from a director) by
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sending a signal over a wired remote trigger or wireless device.
It should also be appreciated that multiple effects may be emulated
simultaneously, for example, fire and lightning may be present simultaneously using a
single lighting unit.
An example of a simulation for producing a fire effect is now described in more
detail.
Fire is simulated as a series of ‘sparks’. Each spark has the following random

parameters:

¢ Interval: New sparks are generated at an interval which varies randomly between
a defined maximum and minimum interval.

¢ Peak: The peak luminance of each spark varies randomly between a defined
minimum and maximum.

¢ Ramp-up time: The luminance of each spark ramps up to the peak at a randomly
generated rate.

¢ Fade-down time: The fade from the peak is linked to the ramp-up time but is much
slower — simulating the gradual decline in luminance of a burning ember.

If the interval is short with respect to the ramp-up and fade-down time, then
sparks can overlap in time — in which case the brightest spark determines the lamp
luminance.

The lighting effect simulator typically cycles round a loop calculating new lamp
brightness and colour values. Alternatively the calculation can be triggered by an
interrupt generated by a timer. The calculation is typically performed every 250us.

The duration of each spark can be controlled by choosing whether or not to
perform a new brightness calculation based on the value of a counter which is
decremented every time an interrupt occurs. When the counter reaches zero it is either
reset to its previous start value or, for a new spark, a new count start value is randomly
generated. In this way each spark has a different speed, duration and peak — simulating
the look of a real flame.

Generating the light output with the simulation provides a greater level of user
adjustment and control than that produced by simply sampling the intensity of a real
flame and replaying it at different speeds.

An example sequence of instructions for the simulation is as follows:

At the end of a spark up and down period:
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e Reset duration for next spark to between 2.5s to 5s
e Generate new brightness targets for the next spark between 12.5% and 100%
of current maximum brightness setting.
e Offset the random brightness targets by the requested brightness floor value
e Set the new peak brightness target for the new spark
e Ensure the new targets are greater than the existing faded brightness value to
prevent downward jumps
e Set the fade direction to UP
Start new animation frame:
e (Calculate brightness fade step sizes:
o Fade up fast, progressively larger fade step sizes
o Change fade direction at peak
o Fade down slow, progressively smaller fade step sizes
e Set the frame rate for the new spark to a random value
o prevent the curtailment of a long fade by a new short pulse: if the faded
brightness is still > 25% of max then don't allow new FramePeriod to
be less than old.

Figure 7 shows an example of the brightness varying over time produced
according to a simulation as described above. Two peaks can be seen, one reaching
100% intensity and the other reaching 91% intensity. The first peak fades up from 10%
to 100% in 0.85 seconds, and back down to 56% in 0.75 seconds. The second peak
fades up from 56% to 91% in 0.33 seconds, and back down to 60% in 1.07 seconds.
The fade up starts shallower and becomes steeper as it progresses. The fade down starts
steep and becomes shallower as it progresses. A toggle switch is also shown which
toggles between ‘Colour Swing Blue’ and ‘Monochrome’. Colour Swing Blue
represents modifying the colour of peaks in brightness so as to replicate the increased
temperature of sparks in a fire, Monochrome may be used when (for example) filming
in black and white, or when altering colour of the effect may have deleterious effects
on other elements of the scene (for example, rendering text difficult to read).

An example of a simulation for producing a lightning effect is now described in
more detail. Lightning is simulated as a sequence of ‘bursts’ or groups of flashes. The
number of flashes in each burst, the delay between bursts, the delay between each flash

within the burst, and the amplitude of each flash are all set randomly within certain
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boundaries. The minimum ‘on’ time period of each flash can be set by the user to ensure

full illumination of the camera frame. The lamp can also be set into a mode where a

burst of flashes is triggered by the push of a button. In this way the effect can be

triggered on demand by the user.

An example sequence of instructions for the simulation of lightning, with a

series of bursts of flashes, is as follows:

At the end of a burst of flashes recalculate the parameters for the next burst:

Reset the number of flashes in a burst to a random number between 2 and 10
Reset the period to next burst to a random number between 2.5 and 5s.
Calculate parameters for each flash in a burst of flashes:
Randomly modulate brightness of each flash slightly
Reset the time to next flash to a random number between 8ms and 220ms
Reset the ‘on’ flash duration to a random number between 8ms and 120ms

o ensure a minimum off-period is maintained between flashes

For the final flash set the duration to a random number between 10ms and

113ms.

The lighting system, lighting effect simulator, lighting controller, lighting

device, computing device, and/or computer program product may have one or more of

the following features:

built-in capability to generate a range of cinematic special effects by
modulating the colour and brightness of the light output.

the parameters of the effects can be controlled via a simple user interface on
the lamp itself.

the parameters of the effects can be controlled remotely via WiFi or DMX
from a smart phone or tablet.

networked with other lights to produce a synchronised large area special
effect.

minimum light pulse width can be adjusted to suit the shutter speed or frame

rate of the user’s camera to ensure even illumination across the frame.

Various other modifications will be apparent to those skilled in the art. It will

be understood that the present invention has been described above purely by way of
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example, and modifications of detail can be made within the scope of the invention. For
example, it should be appreciated that the effect simulator 100 or the computing device
130 may be separate from any light 102, and connectable to lights 102, by either a wired
or wireless connection.

The lighting effect simulator 100 may be provided by way of a suitably adapted
computing device 120 or 130 such as a PC, tablet or smart phone, with suitable software
for user input of simulation parameters. The computing device 120 or 130 may be a
suitably adapted light controller device with suitable controls for user input of
simulation parameters

Reference numerals appearing in the claims are by way of illustration only and

shall have no limiting effect on the scope of the claims.
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WHAT IS CLAIMED 1S:

1. A method for controlling a lighting device to produce a range of user
customisable realistic lighting effects for videography, broadcasting,
cinematography, studio filming and/or location filming, the method comprising:

calculating a time varying lighting value based on at least one simulation
parameter; wherein said at least one simulation parameter for characterising a
lighting effect is at least one of: a random brightness; a random duration; and
a random interval; said simulation parameter depending on the lighting effect
being simulated; and

outputting said time varying lighting value thereby to simulate a lighting
effect.

2. A method according to Claim 1, wherein the random brightness

comprises a random peak brightness.

3. A method according to Claim 1, wherein the random interval comprises
at least one of a random interval between flashes, a random interval between groups

of flashes, and a random frequency.

4. A method according to any Claim 1, wherein the random duration
comprises at least one of a random ramp-up time to peak brightness, a random fade-

down time from peak brightness, and a random number of pulses.

5. A method according to Claim 1, wherein said at least one simulation
parameter for characterising a lighting effect is random within predefined
boundaries and wherein the predefined boundaries comprise at least one of an
upper and/or lower duration; a number of flashes in a burst; an interval between

bursts; an amplitude; and a ramp-up or fade-down time.

6. A method according to Claim 1, wherein the random simulation
parameter is determined in dependence on one or more user-selectable simulation

parameters.
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7. A method according to Claim 1, wherein the simulation parameter is
related to one or more of: a rate of increase of brightness; a rate of decrease of
brightness; a rate of change of colour; a brightness; a local maximal brightness; a
local minimal brightness; a brightness fluctuation period; and a colour fluctuation

period.

8. A method according to Claim 1, further comprising receiving a user
input of one or more user-selectable simulation parameters and adapting the
simulation in dependence on the one or more user-selectable simulation

parameters.

9. A method according to Claim 1, wherein the simulation parameter
comprises at least one of: a maximum brightness; a minimum brightness; a colour;

and a trigger.

10. A method according to Claim 1, wherein the simulation iterates through
repeated cycles of calculating a time varying lighting value based on at least one

random simulation parameter and simulating the lighting effect.

11. A method according to Claim 1, wherein the lighting effect is designed
to mimic at least one of fire flickering; police light; television; lightning flashing;
electrical sparking; fireworks; a neon flickering sign; a gunshot; welding; a scan; a

propeller; a (nuclear) explosion; a wormhole; paparazzi flashes; flashes (strobe).

12. A method according to Claim 1, further comprising selecting a definition
of a trigger event, said trigger event initiating said output of the time varying

lighting value thereby to simulate a lighting effect.

13. A method according to Claim 1, further comprising storing the
calculated lighting value corresponding to said user customisable realistic lighting

effect, as a recallable preset.

14. A method according to Claim 1, comprising controlling a plurality of

lights in dependence on the output.

15. A controller for controlling at least one lighting device to produce a

range of user customisable realistic lighting effects for videography, broadcasting,
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cinematography, studio filming and/or location filming, the controller comprising:
a calculating device adapted to calculate a time varying lighting value

based on at least one simulation parameter; wherein said at least one
simulation parameter for characterising a lighting effect is at least one of: a
random brightness; a random duration; and a random interval; said
simulation parameter depending on the lighting effect being simulated; and

an output adapted to control a lighting device according to the

determined variation of lighting over time.

16. A controller according to Claim 15, wherein the controller comprises a
wired or wireless communication interface adapted for communication with one or

more lighting devices.

17. A controller according to Claim 15, wherein the controller comprises an

input interface adapted to receive a user input.

18. A lighting system comprising a controller according to Claim 15, and at
least one lighting device; said lighting device comprising at least one light emitting

diode.

19. A lighting system according to Claim 18, wherein said controller and

said lighting device are integrated in a combined unit.

20. A computer program product for controlling a lighting device to produce
a range of user customisable realistic lighting effects for videography,
broadcasting, cinematography, studio filming and/or location filming, the

computer program product adapted to perform, when executed, the steps of:
calculating a time varying lighting value based on at least one simulation
parameter; wherein said at least one simulation parameter for characterising
a lighting effect is at least one of: a random brightness; a random duration;
and a random interval; said simulation parameter depending on the lighting

effect being simulated; and

outputting said time varying lighting value thereby to simulate a lighting

effect.
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ABSTRACT OF THE DISCLOSURE

A method for controlling a lighting device to produce a range of user
customisable realistic lighting effects for videography, broadcasting, cinematography,
studio filming and/or location filming is disclosed. The method comprises: calculating
a time varying lighting value based on at least one simulation parameter; wherein said
at least one simulation parameter for characterising a lighting effect is at least one of: a
random brightness; a random duration; and a random interval; said simulation
parameter depending on the lighting effect being simulated and outputting said time

varying lighting value thereby to simulate a lighting effect.
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