WO 2005/052751 PCT/US2004/039104

-94-

104. A system of claim 103, wherein the zones are separate DMX zones.

105. A system of claim 103, wherein the zones are located in different rooms of a

building.

106. A system of claim 103, wherein the zones are located in the same location within

an environment.
107. A system of claim 103, wherein the environment is a stage lighting environment.

108. A system of claim 98 further comprising:
a discovery module for automatically discovering interfaces that are capable of
being managed by the light system manager and adding them to a graphical user

interface for mapping locations of lighting units associated with the interfaces.
109. A system of managing lighting control, comprising:

a grouping facility for grouping a plurality of light systems, wherein grouped
light systems respond as a group to control signals.

110. A system of claim 109, wherein the grouping facility comprises a directed graph.

111. A system of claim 109, wherein the grouping facility comprises a drag and drop

user interface.

112. A system of claim 109, wherein the grouping facility comprises a dragging line

interface.

113. A system of claim 109, wherein the grouping facility permits grouping of any

selected geometry.
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114. A system of claim 109, wherein the grouping facility permits grouping in a two-

dimensional representation of a three-dimensional space.

115. A system of claim 114, wherein the two-dimensional representation is mapped to

light systems in a three-dimensional space.

116. A system of claim 109, wherein the grouping facility groups lights into groups of

a predetermined conventional configuration.

117. A system of claim 116, wherein the known configuration is a rectangular, two-

dimensional array.

118. A system of claim 117, wherein the known configuration is a square.

119. A system of claim 116, wherein the configuration is curvilinear.

120. A system of claim 116, wherein the configuration is a line.

121. A system of claim 116, wherein the configuration is an oval.

122. A system of claim 116, wherein the configuration is an oval-shaped array.
123. A system of claim 116, wherein the configuration is a circle.

124. A system of claim 116, wherein the configuration is a circular array.

125. A system of claim 116, wherein the configuration is triangle.

126. A system of claim 116, wherein the configuration is a triangular array.

127. A system of claim 116, wherein the configuration is a serial configuration.
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128. A system of claim 116, wherein the configuration is a helix.
129. A system of claim 116, wherein the configuration is a double helix.

130. A system of providing lighting control, comprising:
a light system composer for allowing a user to author a lighting show using a

graphical user interface.

131. A system of claim 130, wherein the light system composer further comprises an
effect authoring system for allowing a user to generate a graphical representation of a

lighting effect.

132. A system of claim 131, wherein the effect authoring system allows a user to set

parameters for a plurality of predefined types of lighting effects.

133. A system of claim 130, wherein the effect authoring system allows a user to

create user-defined effects.

134. A system of claim 130, wherein the effect authoring system allows a user to link

effects to other effects.

135. A system of claim 130, wherein the effect authoring system allows a user to set a
timing parameter for a lighting effect.
136. A system of claim 130, wherein the effect authoring system allows a user to

generate meta effects comprised of more than one lighting effect.

137. A system of claim 136, wherein the light system composer allows the user to

generate shows comprised of more than one meta effect.

138. A system of claim 136, wherein the user can link meta effects.
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139. A system of claim 130, wherein effects can be linked to each other in timing.

140. A system of claim 130, wherein the user may assign an effect to a group of light

systems.

141. A system of claim 130, wherein the effect is selected from the group consisting of
a color chasing rainbow, a cross fade effect, a custom rainbow, a fixed color effect, an
animation effect, a fractal effect, a random color effect, a sparkle effect, a streak effect, a

burst effect, an XY spiral effect, and a sweep effect.

142. A system of claim 130, wherein the effect is an animation effect and wherein the

animation effect corresponds to an animation generated by an animation facility.

143. A system of claim 142, wherein the animation effect is loaded from an animation
file.

144. A system of claim 143, wherein the animation facility is a flash animation

facility.

145. A system of claim 143, wherein the animation facility is a multimedia animation

facility.

146. A system of claim 143, wherein the animation facility is a video animation

facility.

147. A system of claim 143, wherein the animation facility is a three-dimensional

simulation animation facility.

148. A system of claim 143, wherein the lighting show composer facilitates the

creation of meta effects that comprise a plurality of linked effects.
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149. A system of claim 130, wherein the lighting show composer generates an XML

file containing a lighting show.

150. A system of claim 130, wherein the lighting show composer includes stored

effects that are designed to run on a predetermined configuration of lighting systems.

151. A system of claim 130, wherein the user can apply a stored effect to a

configuration of lighting systems.

152. A system of claim 130, wherein the lighting system composer includes a

graphical simulation of a lighting effect on a lighting configuration.

153. A system of claim 152, wherein the simulation reflects a parameter set by a user

for an effect.

154. A system of claim 152, wherein the simulation is an animation window of a

graphical user interface.

155. A system of claim 130, wherein the lighting show composer allows
synchronization of effects between different groups of lighting systems that are grouped

using a grouping facility.
156. A system of claim 155, wherein the lighting show composer further comprises a
wizard for adding a predetermined configuration of light systems to a group and for

generating effects that are suitable for the predetermined configuration.

157. A system of claim 156, wherein the predetermined configuration is a rectangular

array.

158. A system of claim 156, wherein the predetermined configuration is a string.

Videndum Production Solutions, Inc. Ex. 1002
Page 333 of 657



WO 2005/052751 PCT/US2004/039104

-99-

159. A system of providing lighting control, comprising:

a light system engine for relaying control signals to a plurality of light systems,

wherein the light system engine plays back lighting shows.

160. A system of claim 159, wherein the light system engine includes a processor, a

data facility, an operating system and a communication facility.

161. A system of claim 159, wherein the light system engine is configured to

communicate with a lighting control facility.
162. A system of claim 161, wherein the lighting control facility is a DALI facility.
163. A system of claim 161, wherein the lighting control facility is a DMX facility.

164. A system of claim 161, wherein the lighting control facility operates with a serial

communication protocol.

165. A system of claim 161, wherein the lighting control facility is a power/data

supply.

166. A system of claim 159, wherein the light system engine executes lighting shows

downloaded from the light system composer.

167. A system of claim 166, wherein shows are delivered as XML files from the

lighting show composer to the light system engine.

168. A system of claim 166, wherein shows are delivered to the light system engine

over a network.
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169. A system of claim 166, wherein shows are delivered over an Ethernet facility.
170. A system of claim 166, wherein shows are delivered over a wireless facility.
171. A system of claim 166, wherein shows are delivered over a Firewire facility.
172. A system of claim 166, wherein shows are delivered over the Internet.

173. A system of claim 166, wherein the lighting shows composed by the lighting

show composer are combined with other files from another computer system.

174. A system of claim 173, wherein the lighting shows are combined by adding

additional elements to an XML file that contains a lighting show.

175. A system of claim 174, wherein the other computer system includes an XML
parser for handling XML files.

176. A system of claim 173, wherein the other computer system is selected from the
group consisting of a sound system, and entertainment system, a multimedia system, a
video system, an audio system, a sound-effect system, a smoke effect system, a vapor
effect system, a dry-ice effect system, another lighting system, a security system, an
information system, a sensor-feedback system, a sensor system, a browser, a network, a
server, a wireless computer system, a building information technology system, and a

communication system.

177. A system of claim 173, wherein the other computer system comprises a browser
and wherein the user of the browser can edit the XML file using the browser to edit the

lighting show generated by the lighting show composer.

178. A system of claim 166, wherein the light system engine includes a server,

wherein the server is capable of receiving data over the Internet.
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179. A system of claim 159, wherein the light system engine is capable of handling
multiple zones of light systems, wherein each zone of light systems has a distinct

mapping.

180. A system of claim 179, wherein the multiple zones are synchronized using the

internal clock of the light system engine.

181. A system of claim 159, wherein the light system engine comprfses a personal

computer with a Linux operating system.

182. A system of claim 159, wherein the light system engine is associated with a

bridge to a DMX system.

183. A system of claim 159, wherein the light system engine is associated with a
bridge to a DALI system.

184. A system of providing lighting control, comprising:

a user interface for triggering shows downloaded on a light system engine.

185. A system of claim 184, wherein the user interface is selected from the group
consisting of a knob, a dial, a button, a touch screen, a serial keypad, a slide mechanism,
a switch, a sliding switch, a switch/slide combination, a sensor, a decibel meter, an

inclinometer, a thermometer, a anemometer, and a barometer.

186. A system of claim 185, wherein the user interface is a serial keypad and wherein
initiating a button on the keypad initiates a show in at least one zone of a lighting system

governed by a light system engine connected to the keypad.

187. A method of providing lighting control signals, comprising:

capturing an incoming video signal,
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determining pixel values from the video signal; and
converting the pixel values to corresponding lighting control signals for a lighting

system.
188. A method of claim 187, wherein the video signal is a streaming video signal.

189. A method of claim 187, wherein the video signal comes from a video storage
medium.
190. A method of claim 189, wherein the video storage medium is selected from the

group consisting of a disk, a tape, and a DVD.
191. A method of claim 187, wherein the video signal is a data stream.

192. A method of claim 187, wherein capturing the video signal uses a Firewire

facility.

193. A method of claim 187, wherein converting the pixel values includes
precalculating a storage location for a lighting control signal based on a pixel location in

a video signal.

194. A method of claim 187, further comprising manipulating the video signal before

converting the video signal into a lighting control signal.

195. A system for providing lighting control signals, comprising:

a capture facility for capturing an incoming video signal and determining pixel
values from the video signal; and

a mapping facility for converting the pixel values to corresponding lighting

control signals for a lighting system.

196. A system of claim 195, wherein the video signal is a streaming video signal.
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197. A system of claim 195, wherein the video signal comes from a video storage
medium.

198. A method of claim 197, wherein the video storage medium is selected from the

group consisting of a disk, a tape, and a DVD.

199. A system of claim 195, wherein the video signal is a data stream.

200. A system of claim 195, further comprising a Firewire facility.

201. A system of claim 195, wherein the mapping facility includes a precalculation
facility for precalculating a storage location for a lighting control signal based on a pixel
location in a video signal.

202. A system of claim 195, further comprising a manipulation facility for

manipulating the video signal before converting the video signal into a lighting control

signal.
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*** If 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.

Videndum Production Solutions, Inc. Ex. 1002
Page 408 of 657



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE I UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/820,469 11/22/2017 730 70945 20
CONFIRMATION NO. 5873
67801 FILING RECEIPT

PO BOX ioadg T croe FRTSH NG O LA R

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
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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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UNITED STATES PATENT AND TRADEMARK OFFICE

A D ‘L E Commissioner for Patents
U States Patent and Trademark Office

P.O. Box 1450
JAN 0 2 2018 Alexandria, VAwszssstlzsoe
MARTIN D. MOYNIHAN d/b/a PRTSI, INC. ,
ARUINGTON VA OFFICE OF PETITIONS

ARLINGTON VA 22215

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 for an original nonprovisional application (Track ).
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;

I omMmoo

completion of examination as defined in 37 CFR 41.102; or

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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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
Substiute for form 144SA/PTO 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, Columns, Lines, Where

Initials * No. ! DD-MMM-YYYY Applicant of Cited Document Relevant Passages or Relevant

Figures Appear
Number-Kind Code? @™
1 2017/0343197 30-Nov-2017 Gammons et al.
FOREIGN PATENT DOCUMENTS
Examing Cit R
Tnitials *er Novel Foreign Patent Documents Publication Date Name of Patentee or Wl;gge;, (fe?,l:mm; Im% T
DD-MMM-YYYY Applicant of Cited Document Te Relev: as: ages ?r 6
Country Code® Number* Kind Code” (if known) 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
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 p atent 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

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.
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 Inventor GAMMONS Roderick
Allen et al
(use as many sheets as necessary) Grou? 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.

3 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

If you 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. N

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
L]

X No Fee is 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.
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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 ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
324992
Information Disclosure Statement (IDS)
1 _form1449.pdf no 2
Form (SBOS) 109730alaea%a2809e5f3014c682b93abdb)|
Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

22343
2 Transmittal Letter _USPTOltr.pdf no 3
245d1d430826669fd2f0a86fa642946ef 1184
d2a
Warnings:
Information:
Total Files Size (in bytes)1 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 applicationas 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 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 11/22/2017 Roderick Allen Gammons 70945
CONFIRMATION NO. 5873
67801 PUBLICATION NOTICE
MARTIN D. MOYNIHAN d/b/a PRTSI, INC.
B0, BOX 6448 O

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

page 1 of 1

Videndum Production Solutions, Inc. Ex. 1002
Page 420 of 657



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.USPLO.£OV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO.
15/820,469 11/22/2017 Roderick Allen Gammons 70945 5873
67801 7590 04/10/2018
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 oo

-- 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.
- |f 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. 20)[X] This action is non-final.

3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ :therestriction 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)X Claim(s) 1-20 is/are pending in the application.

ba) Of the above claim(s) is/are withdrawn from consideration.
8)[] Claim(s) is/are allowed.
7) 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/hewiw. usolo.gov/patents/init_events/prh/index.jsp or send an inquiry to PPHfesdback@uspio.qov.

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 ().
Certified copies:
a)XJ 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.
3.0 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.
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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
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

parameter” in claim 1 and 20
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“a controller for controlling the lighting device to produce a range of user
customisable realistic lighting effects,,” “the controller comprises: a caicuiating
device adapled to caleulate a ime varving lighting value based on al least ons
simuiation parametst” 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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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 adapled o calculale
a time varying lghting value based on 8t least one simulation parameter,” 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 whatis 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(a1) 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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Application Serial No: 15/820,469
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correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.
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To view your correspondence online or update your email addresses, please
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INTHE UMNITED 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: 78945

Examiner: Thain N. PHAM

Mail Stop Amendment
Comumissioner for Patents
P.C. 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 to the Drawings begin oun 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 §, line 2, as follows:
Figure 33 1s a flow diagram of a method for adjusting a lighting device;

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

Please amend the Parvagraph 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 in a single studio lamp device 120. In one example, the
light 102amp dewiee—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 microcontrolier or other computing unit is integrated in the lamp_device

120 for performing calcuiations.

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

An input interface 103 including a A-control panel is provided at a back panel of

the lamp devicetsls 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 lamj

deviceireht 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
imnefficiency 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 190, line 27, as follows:
Figure 3a illustrates a simple example of a method for simulating a lighting effect.

Ficure 3b illustrates in more detail the method for simulating a lighting effect In a first

step S 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 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. As shown in S35, Fthe 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, as shown in step 86, in order to produce the

desired lighting effect as shown in step 87.

Please amend the Pavagraph 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 protoceols 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’ 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.
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Please amend the Paragraph beginning at Page 14, line 27, as follows:
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.

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 420-er130-such as a PC, tablet or smart phone, with suitable software
for user input of simulation parameters. The computing device 426-es1308-may be a
suitably adapted light controller device with suitable controls for user input of simulation

parameters
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W

in the Claims:

1. {Currenily Amended) A method for controlling a lighting device to produce a range

of user customisable reashistie—lighting effects

ing, the method comprising:

calculating, uysing an effect simulator, a time varying lighting value based on at

least one simulation parameter; wherein said at least one simulation parameter

characterisesfer-charactesising a user customisable lighting effect selected from

a range of different user customisable lighting effects for at least one of:

videographv, broadcasting, cinematography. studio filming, and location
filming; wherein said at least one simulation parameter is at leastone 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.
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interval comprises at least one of a random interval between flashes, a random

interval between groups of tlashes, 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 brighiness, 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

stimulation parameter £

-is random within predefined
boundaries and wherein the predefined boundaries comprise at least one of an upper
andfer 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.

1t

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 interval randess

stmulation-parameter-is determined in dependence on one or more user-selectable

simulation 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 brightuness; a local maximal
brightness; a local minimal brightness; a brightness fluctuation period; and a colour

fluctuation period.

(Currently Amended) The A-—method according to Claim 1 further comprising
receiving a user input of ove 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 maximum 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 yger
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 {nuclear) explosion; a

wormbhole; paparazzi flashes; flashes (strobe).

. The 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-the user customisable lighting effect.
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13.

16.

17.

18,

19.

{Currently Amended) The A-method according to Claim 1, further comprising

storing the at Jeast one simulation parameter eatewlsted-Hehtingvatue-corresponding

to said user customisable realistie-lighting effectr-as-a-resallable-preset.

. (Currently Amended) The A-method according to Claim 1 comprising controlling a

plurality of lights in dependence on the output.

. (Currently Amended) A controllier fer—econtrotingadapted to_control at least one

lighting device to produce a rasge-of-user customisable realistie-lighting effect

v o < o3 aa o hrondeass 0 ol , 1 . ndlo
& S§—4 3 EF5 7 £ ageastias aHOBFR =P afch
I o =) S I &5 o 2 o =) o

lecationtilming, the controller comprising:
apn effect simulator-estewlating-devies adapted to calculate a time varying

lighting value based on at least one simulation parameter; wherein said at

least one simulation parameter fer-charasterising-characterises a user

customisable lighting effect selected from a range of different user

customisable lighting effects for at least one of videography. broadcasting

cinematographv, studio filming, and location filming; wherein the at least one

simylation 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 sirulated; and

wherein an output of the effect simulator is adapted to control a lighting device
according to the detesminedg

{Currently Amended) A-The controller according to Claim 13, wherein the controller
comprises a wired or wireless communication interface adapted for communication

with one or more lighting devices.

{Currently Amended} The A~controller according to Claim 15, wherein the controller

comprises an input interface adapted to receive a user input.

(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.

(Currently Amended) The A-lighting systern according to Claim 18 wherein said

controller and said lighting device are integrated in a combined unit.

Videndum Production Solutions, Inc. Ex. 1002
Page 452 of 657



20. (Currently Amended) A computer program preduet-comprising software code for

controiling a lighting device o produce a rapge-ofuser customisable reabistie-lighting

location-filratae, the computer program preduet-adapted to perform, when executed,
the steps of’

calculating using an effect simulator a time varying lighting value based on at

least one simulation parameter; wherein said at least one simulation

parameter for eharastesistng-characterises a yser customisable lighting effect

selected from a range of different user customisabie lighting effects for at

least one of: videographv. broadcasting, cinematography. studio filming, and

of: a random brightness; a random duration; and a random interval; said

stmulation 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 to 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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REMARKS

Reconsideration of the above-identified application in view of the amendments above and
the remarks following is respectfully requested. Claims 1-20 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 controlling the lighting device 1o produce a range of user

customisable realistic lighting effects”,

B. the controller comprises: a calculating device adapred 1o calculate a time

varyving lighting value based on at least one simulation porameter” in Claim 15,

C. "the controller comprises a wired or wireless communication inferface adapted

Sor communication with one or more lighting devices,” in Claim 16.

D. "a computer program product for controliing a lighting device to produce a range

of user customisable realistic lighting effects” in Claim 20.

Regarding feature A The feature “conmrolier 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 /307 and page 11 line 16-17 of the specification as filed refers to “controllers 1307

Regarding feature B: Claim 15 has been amended to refer to “an effect
simuloror” rather than “a calculating device”. The effect simulator is shown in Figures 2
and 4 having reference numeral 100. Basis for replacing the calculating 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 simulator fypically cycles round a loop calculating new

lamp brightness and colour values”.
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Regarding feature C: 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 computer 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 found in the
paragraph spanning pages 10 and 11 of the description as filed (which has itself been

amended to refer to this new figure).

Llaim Objections

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 “af least one of: a random brightness;
a random duration; and a random interval 7 as recited in Claim 1.
b. Where necessary, each claim now refers to “#he” rather than “a”
method/controlier/lighting system.

¢. The wording ‘JA] and/or [B] in claims 1, 5, 15 and 20 has been removed.

Claim rejection under 35 USC 8112

Claims 1-20 are rejected under 35 U.S. C. 112(b) or 35 US. 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. Applicant has amended the claims per the Examiner’s request. Specifically, and in

response 1o each of the Examiner’s questions/comments on pages 6 and 7 of the CA:

a. Claims 1, 15 and 20 have been amended to recite © ... 7o produce a user
customisable vesdistie lighting effect”.
b. Claim 15 has been amended as suggested by the Examiner to recite “a confroller

adapted (o control o lighting 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 1-20 are rejected under 35 U.S.C. 102{a)(1) as being anticipated by Glucksman et al.
US2008/129226A1 (hereinafter: "DeWiTT").

In order to promote the examination Applicants amended Claims 1 15, and 20 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. Del 777 does not teach or
imply characterizing simulation parameters as recited in amended Claim 1 or amended Claim 18
or amended Claim 20.

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 20 as recited are aliowable. The dependent claims are allowable at least by
virtue of their dependency from one of the allowable base claims. Accordingly, withdrawal of this

rejection is respectfully requested.
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Conciusion

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. Applicants reserve the
right to pursue at a later date any previously pending or other broader or narrower claims 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 video 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, Moynihan

Registration No. 40338

Telephone: (703) 859-9634
Date: July 10, 2018

Enclosares:
¢ Additional Claims Transmittal Fee
e Letter to Chief Draftsman
& Annotated Drawing Sheets
¢ Formal Drawing Transmittal Sheet
e Complete Set of Replacement Drawing Sheets
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IM THE UNITED STATESPATENT AND TRADEMARK OFVICE

In re Application of

Roderick Allen GAMMONS et al.

Serial No.:  15/820,469 Confirmation No.: 5873
Filed: MNovember 22, 2017 Group Art Unit: 2844
For: LIGHTING SYSTEM AND

CONTROL THEREQF
Attorney Docket: 78948

VS L UL X L S LI L L LY Y S SN

Examiner: Thain N. PHAM

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

Alexandria, VA 22313-1450

LETTERTO CHIEY DRATFTISMAN
Sir:
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.

Respectfully submitted,

/Martin B, Moynihan/

Martin D. Moynthan

Registration No. 40338

Telephone: (703) 859-9634
Date: July 10, 2018
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IM THE UNITED STATESPATENT AND TRADEMARK OFVICE

In re Application of

Roderick Allen GAMMONS et al.

Serial No.:  15/820,469 Confirmation No.: 5873
Filed: MNovember 22, 2017 Group Art Unit: 2844
For: LIGHTING SYSTEM AND

CONTROL THEREQF
Attorney Docket: 78948

VS L UL X L S LI L L LY Y S SN

Examiner: Thain N. PHAM

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

Alexandria, VA 22313-1450

FORMAL DRAWINGS

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.

Respectfully submitted,

Martin B, Moynihan/

Martin D. Moynihan

Registration No. 40338

Telephone: (703) 859-9634
Date: July 10, 2018
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Filing Date: 22-Nov-2017

Title of Invention: LIGHTING SYSTEM AND CONTROL THEREOF
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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
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IM THE UNITED STATESPATENT AND TRADEMARK OFVICE

In re Application of

Roderick Allen GAMMONS et al.

Serial No.:  15/820,469 Confirmation No.: 5873
Filed: MNovember 22, 2017 Group Art Unit: 2844
For: LIGHTING SYSTEM AND

CONTROL THEREQF
Attorney Docket: 78948

VS L UL X L S LI L L LY Y S SN

Examiner: Thain N. PHAM

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

Alexandria, VA 22313-1450

AMINDMENT TRANSMITTAL

Sir:

(H Applicant is a:
A small entity
other than small entity

{23 The fee for claims 37 C.F.R. §1.16{(b)-(d} has been calculated as shown below:

For Claims after Highest Clabms Small Entity
Amendment Previously Paid
Raie Fee
Total Claims 21 20 1x$ 5600 | $ 50.00
Indep, Claims 3 3 O0x$23000 | $ 0.00
TOTAL: | § 50.00
(3} A response to the Office Action dated Apnl 10, 2018 X s filed herewith

has been filed

{43 Please charge the additional claim fee and any other amount required to Deposit Account
No. 858-1467.

Respectfully submitted,

/Martin B, Moyniban/

Martin D. Moynihan

Registration No. 40338

Telephone: (703) 859-9634
Date: July 10, 2018
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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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Record 4/4 CN103313458A Method for realizing landscape lighting through system integration |

through the system integrated method for landscape lighting

FONTO33134884

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

Publication Number: ‘.

integrated method for landscape lighting (Transiation from Clarivate Analytics)

Title - DWPI: Landscape illumination method for integrated testing device, involves selecting
landscape illumination 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
lamps and cother 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 developmaent efficiency

and more stable and more reliable in operation.

Adandscape lighting system integrated technology, the landscape lighting system of city power, a
distribution box, a switch power supply, a controller, an LED lamp and other lamps, the integration
method of the system is divided into two steps: (1} selecting the existing landscape illumination
sysiem, (2} the landscape lighting system and specific task device and specific task softwarg
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 Clarivale Analytics)

Abstract - DWPI:

Abstract - DWPI Novelty:

The method involves selecting a landscape lllumination system, where the landscape illumination
system is provided with a power distribution box, a switch power supply unit, a controller and an
LED lamp.
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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 - DWPI Drawing Bescription: The drawing shows a block diagram lllustrating a
landscape illumination method.(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, 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, (2} o a
dynamic change in landscape lighting illumination 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 swiich power supply, a
controller, an LED lamp and cther 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 seffect,
realizing dynamic change by controlling display effect of chip control LED lamp llumination 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 years, 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 ocur country. but the landscape lighting system
combines the latest technology of optical, art, electronics, 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 {o 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 fllumination 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 to conirol it, then through
comimissioning, meet the design requirement of the landscape lighting system. This method needs
a lot of money and manpower resource investment, and due to the more links, by circulation of

mulfiple long time to 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 landscaps lighting system method of the invention based on the existing landscape
lighting system and specific task-specific landscape illumination 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.

[0008] 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
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LED lamp and other lamps, through system integration for landscape lighting method comprising

the following steps:

[0008] (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 #lumination 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 controliing 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 system of city power, a
distribution box, a switch power supply, a controller, 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 field debugging, the computer simulation and to meet the dynamic change requirement;

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

{00191 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 integrated.

[0020] wherein said lamp system evaluation comprises light source, colour temperature,
ilumination 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, electric 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 electrical 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 1o select the comresponding 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 Watts per square meter, the corresponding illumination

intensity is not greater than 1501x.

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

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

[0025] the control protocol in evaluation conitrol 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.

[00286] evaluating the control mode, the control mode is a seesaw switch control, circuit breaker
control, timing switch, acousto-optic control switch, a manual remote control, scene control,

detecting control, constant illumination control in the any one kind of.
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[0027] 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 |P65.

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

interfere, which seriously affects the appearance of building.

{0029] The construction technigue evaluation according o 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 transmitted to the control chip of the LED lamp so as to controf the display
effect of the LED lamp so as to realize dynamic change through the controf 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, 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 iHlumination system frame.

Preferred Embodiment

[0033] Picture 1 is the systemn 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.

{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:
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{0035] 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 to these
technical index to select an appropriate lamp system embodiment of the museum, the glass
curtain wall designed to 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 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 temperaiure 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,

[0038] 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 to meet the dynamic change requirement; the glass curtain wall designed
to form waterfall sffect, making software programming again. the glare requirements, color
temperature, illumination intensity, field test, the power density required to meet the design

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

{00371 3. The final reguirement 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.

[00381 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

FONTOII13487A

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

Publication Number: ‘.

integrated method for landscape lighting (Transiation 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
lamps and cother 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 developmaent efficiency

and more stable and more reliable in operation.

Adandscape lighting system integrated technology, the landscape lighting system of city power, a
distribution box, a switch power supply, a controller, an LED lamp and other lamps, the integration
method of the system is divided into two steps: (1} selecting the existing landscape illumination
sysiem, (2} the landscape lighting system and specific task device and specific task softwarg
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 Clarivale Analytics)

Abstract - DWPI:

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

system. The software task is selected to form an integral landscape 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 meet

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

Claims:

1. A through system integraied method for realizing illumination of landscape, the landscape
lighting system comprising a city power, a distribution box, a switch power supply, a conircller, 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 landscaps
landscape lighting, combined effect to landscape, the fechnical 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, illumination
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 illumination effect
according to 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 controlling 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, fluocrescent lamp, and wherein the appliance compyrises: a controller of
inductive ballast and compensation capacitor, electronic ballast, a switch power supply, an LED
light source, selecting the proper light source and electrical 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 to 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, DALT,
DMX-512, CAN, ART-net, C-Bus, Dynet any one of selecting an appropriate control protocol
according to 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 evaluaiss 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

[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

task-specific landscape lighting system for system integration method.

18
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Background technology

[0002] In recent years, 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, electronics, 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 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 conirol software or control method to conirol 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 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

[0008] 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 #llumination 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

LED lamp and other lamps, through system integration for landscape lighting method comprising
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the following steps:

{0000 (1) The effect to be implemented o project site and landscape building or landscape
landscape lighting, selecting light source and lamp, selecting an existing conirol system, through

field test to obtain the basis of landscape lighting system;

[21 (0010} to & 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.

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

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

{00137 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 system 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;

[00186] 2. for the lamp system evaluation, further improvement can not satisfy the performance;

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

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

{00181 4. the light pollution to the color temperature, illumination intensity, field test, the power

density required to satisfy the design requirement;

17
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{0019] 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 integrated.

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

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

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

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

100227 evatuation 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 reguirement {o 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 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 iHlumination

intensity is not greater than 1501x.

[0024] the light poliution evaluation, according o 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, | Bus, T
Bus> HBS> DAL1T, 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 switch 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 fess than P54, the ceiling, a lamp protection level is not less than I1P43, when the serious

environment pollution, the lamp protection level is not less than {P65.

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

interfere, which seriously affects the appearance of building.

[0029] The construction technigue evaluation according to the scene condition evaluates whether
a proper instaliation 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 transmitted 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 lot 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 iHlumination system frame.

Preferred Embodiment

[0033] Picture 1 is the systern 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.

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

method of:
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{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 these
technical index to select an appropriate lamp system embodiment of the museum, the glass
curtain wall designed to form waterfall effect, of the pillar museum front projector for projecting
lighting, building side and roof decorative member needs llumination, colour temperature is warm
tone and required to have the lamp remote switch. The previous engineering practice, selecting
lamp system uses previocus 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 temperature 2200k,

[0036] 2. for the lamp system evaluation, further improvement can not satisfy the performance of
remote controlier 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 to mest the dynamic change requirement; the glass curtain wall designed
to form waterfall effect, making software programming again. the glare requirements, color
temperature, llumination intensity, field test, the power density required to mest 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 schems, the landscape
lighting system are organically integrated. line lamp brand choose domestic factories and each
lighting side uniformly. designing awxdliary 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 4/4 CN103030238A Light emitting diode (LED) light source lllumination method and
device with color temperature simulating natural fight change along with time | LED light source

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

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

Title - DWPI: 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 source

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
time nodes and a current adjustment scheme of an LED light source relative to color temperature
are stored in a controlier, the controlier is used for comparing time signals with the time nodes by
accepting the time signals of time and then extracting relative current adjustment scheme {o
control the LED light source current, or choosing the color temperature manuaily; 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 controller; the controller
through receiving the clock of the time signal and the time 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 adjustiment scheme. current for controlling the LED light source, so as to simulate change
of natural light colour temperature, the LED iHlumination module synthetic light with higher color
rendering. The invention further claims a colour temperature simulating natural light changes with

time of LED light source illumination device.
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{Transiation from Clarivate Analytics)

Abstract - DWPI:

Abstract - DWPI Novelty:

The method involves adjusting a current value of an LED light source via a coniroller to change
light emitting characteristics of the LED light source. Preset time period of color temperature and
the current value of the LED light source are stored in the confrolier. 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 - DWPI 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 realizing 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)y

Claims:

1. A colour temperature simulating natural light changes with time of LED light source iluminating
method, uses the controlier adjusting LED light source current value to change the LED light
source light-emitting 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 coniroller, a preset color

temperature range, the color temperature range in corresponding to different colour temperature
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and realize the colour temperature of the LED current value is also stored in the controller; a
certain time node 2) controller compares the current time with the step 1) in the time space for
comparison: if the current time corresponding {o the step 1), the controller node corresponding to
the time to cutput by the LED light source of the LED current value; in the time space of adjacent
between two time nodes if the current time is in the step 1), the controller adjusting LED current
vaiue is obtained through interpolation algorithm, and output 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 colowr temperature according to claim 1 simulating natural light changes with time of LED
light source illuminating method, wherein said LED light source is composed of muitiple single-
colour LED lamp.

3. The colour temperature according to claim 2 simulating natural light changes with time of LED
light source ilumination, 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 CIE1980-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. .. n), the (interval between the weight *'n; (i = 1, 2, 3. .. n) random assignment, synthetic
specirum satisfy the boundary condition of the LED light source, 3} establishing evaluation
function f of the CRI colour rendering = 100-CRI, adopting the simplex msthod corresponding to
the downward weight lii local optimization algorithm to find the CRI colour rendering obtained
maximum value, 4) the weight ici is converted into brightness weights Yi, wherein Yi is the
brightness lijSi (lambda) coresponding to the CIE1931XYZ color space. The corresponding
relation between the current value Ci and luminance weighting, weighting the luminance Yiinio
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 luminating 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 80 (T6830nm

3
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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.

&. The colour temperature according to claim 1 simulating natural light changes with fime of LED
light source illuminating method, wherein the interpolation algorithm is as follows: set the current
time is t, and the controller stores the adjacent time node b to between 12, the set current value of
hcomrespondington LED are Cil (i = 1, 2, 3. .. n), current value of {2 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 if comprises an LED light source, a controller for adjusting the LED light source
current value, a clock for conveying the current time to the controlier.

8. device of LED light source Hlumination of simulating natural light changes over time the color
temperature 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 whiie light LED lamp.

9. device of LED light source #lumination of simulating natural light changes over time the color
temperature according to claim 8, wherein the wavelength of the red light LED lamp is 80 (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 lluminating 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 lumination traditional fluorescent lamp is low and the colour temperature is fixed.

[0003] rendering means different spectrum of light scurce 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
sae 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 eyes feel the color change. is
the measured numerical value and mark wavelength color temperature, light different in
wavelength, exhibif a different colour of light, especially natural light, along with the change of

time, season, geographic location, 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, coniroller according to
temperature data collected by the sensor to adjust the voltage parameter of the LED famp 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 ight.

[0008] The patent of LED lamp temperature of the outside 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
heaith 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 pait is also

changed, the changing process of the natural maintain normal human physiological rhythm.

invention contents

[0008] artificial ilumination simulating natural light changes with time in order to realize colour
temperature 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

ifluminating method and device.
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[0008] A color temperature simulating natural light changes with time of LED lght source
illuminating method, uses the controller adjusting LED light source current value to change the

luminous characteristics of LED light scurce, 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 controller.

{00117 2) controller compares the current time with the step 1) in the time space by comparing:

[0012] if the current time corresponding to the step [} in the certain time node, output node

corresponding to 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 algorithim, and output to the LED light source;
[0014] i the current time is not in step i) 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.

[0018] said LED light source is composed of multiple single-colour LED lamp.

{00186) realizing the colour temperature of the LED current value algorithm comprises the following

steps:

{0017] 1) setting target colour temperature is CCTH, synthetic spectrum set LED light source color

temperature is CCTM, CCTt and CCTm should satisfy the boundary conditions are:

{0018 Formulalrefer to the Gff*

[0018] wherein CAP-ACCT is CCTm with CCTt the presence of deviation range;

the distance between the colour coordinate and the blackbody radiation curve of (0020} lambda Uv

synthetic spectrum for the LED light source;

5]
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[0021] (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 CIE1960-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 weightiski{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

SOUrce,;

[0023] 3) establishing svaluation function f of the CRI colour rendering = 100-CRI, using simplex
method corresponding to the downward weight lii local optimization algorithm fo find the CRI

colour rendering obtained maximum value;

[0024] 4) the weight lii into brightness weight Yi, wherein Yi is the brightness MS8ix (flambda)
corresponding to the CIE1931XYZ color space, according to the corresponding relation of the
current value Ci and luminance weight Yi, Yi luminance weight info current value Ci, oblaining the

colour temperature of the LED current value.

[0025] solution of the invention LED current value are obiained according o 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
time, 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 algorithm is as follows:

{00291 set the current time is 1, and the controller siores the adjacent time node A and between {2,
the set current value of h corresponding to n LED are ClQ = {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 t

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 source current value;

[0033] clock, for conveying the current time to the controller.

[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 adjustment 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 Hght LED lamps, and the red light LED lamp whose wavelength is 60
{T630nm wavelength of green lght LED lamp is 50 {T5340nm 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 illumination consistent with the
natural light colour temperature change, which is helpful for keeping human body normal
physiological rhythm, and to obtain high color rendering at different color temperatures.

Description according to claim claimimages

[0037] Picture 1 is the structure skeich of the device of LED light source illumination colour

temperature of the invention simulating natural light changes over time;

[0038] Picture 2 is the parameter of the four-colour LED lamp selected by this invention;

8
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[0039] 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 #lumination of the work flow;

[0041] Picture 5 is the algorithm of the LED current value corresponding to the colour temperature

of the invention;

[0042] 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;

{00447 Picture 8 is the LED current value control scheme of different time nodes of the present

invention;

[0045] Picture ¢ is the LED current value control scheme with different color temperature in the

invention.

[00486] in the picture | is clock, 2 is a controller, 3 is a LED light source.

Preferred Embodiment

[0047] Following 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 illumination simulating natural light changes with time as shown
in FIG. 1, a colour temperature, comprising a clock 1, controlier 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.

[0049] 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 $1 (lambda)}, 52 (lambda), S3 (lambda) and 5S4
{lambda).

{00507 controlier 2 is stored with Beijing 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. 5). the four-colour LED lamp through the
solution of current {o adjust, after adjusting LED light source 3 emits the synthesized light with
higher color rendering, as shown in FIG. 8, the algorithm realizing the colour temperature of LED

current value as follows:

{00511 1, a target color temperature is CCTY, the target colour temperature confirming boundary
condition, in practical application allows the LED light source synthetic spectrum colour
temperature 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:

[Cos2Formula(E){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 synthelic 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 to color rendering (CRI1) 100-CRI,
because the following is the downhill simplex method local optimization 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), 34 {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 tamp 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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{00586] 4, within the boundary condition, using the downhill simplex method local optimization

algorithm to find color rendering (CR1) weight h corresponding to the obtained maximum value

{00571 5, the weight I*n; is converted to brightness weights Yi, wherein Yi is the brightness MSix
{lambda) corresponding to the CHE1931XYZ 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

value.

device [0058] as shown in FIG. 8, the colour temperature of the invention simulating natural light

changes with time of LED light source lumination of the working steps are as follows:

[0059] 1, setting time is Beijing time is 8 am o 17 prn, 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 6000 K, the color temperature node interval 500K,

nodes corresponding o the colour temperature LED current value is also stored in the controller;

[0060] 2, clock the current time t to the controller, the controller sends the current time t and the
time space of the set by comparing and judging the relationship between the current time and the

time 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, coniroller according to the colour temperature corresponding

to the node of the LED current value confrolling 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 famp conirolier, 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 calis 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, controlier through interpolation
algorithm to obtain the adjusted current value and correspondingly adjusts current value of each

colour LED lamp, interpolation algorithm is as follows:

[00686] set clock transmission of current time is t, and tis time interval between two adjacent node
A and between {2, 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 CgiXrt, corresponding fo t2
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 vailue, Cb, Cg, Cris:

100671 TABLES(refer to the tiff*

{0068] example: current time t=12: time 10, it can be known from FIG. 4:

[0069] 1 to 00: =12, Cri=2.13mA, Cgl=84.91mA, Chl=6.20mA, Cwi=198.768mA,;

[0070112 =12 30, Cr2 = 10.92mA, Cg2 = 82.04mA, Cb2 = 6.93mA, Cw2 = 180.1ImA;

[0071] The interpolation algorithm, can be oblained:

[0072] Cr=10.32mA, Cg=88.66mA, Cb=6.68mA, Cw=193.33mA.

{Transiation from Clarivate Analytics)
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Record 3/4 CN202841602U Adjustable LED atmosphere illumination system | An adaptable LED

atmosphere lighting system

Publication Number: [T} cN202841602U

Title: Adjustable LED atmosphere illumination system | An adapiable LED atmosphere lighting
system (Translation 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 sceng 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 sifuation
module group, wherein the two groups are connecied in paraliel. According to the utility model, the
adjustable LED atmosphere ilumination system enables various fixed illuminating effects as well
as the changed illuminating effect of intelligent, automatic and real-time light atmosphere
adjustment to be realized, thereby meeting luminating 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 matched with a scene in an image picture, so that the user can enjoy the visual immersive

sffect.

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 predetermined 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.

{Transiation from Clarivate Analytics)

Abstract - DWPL

Abstract - DWPI Novelty:

Capable 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 illumination 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 if
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 paraliel, 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 conirol scene module scene modules in parallel, electrically connect the image signal
analyzing module and transmitling image signal to the image display device of the image signal
cutput 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
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analyzing module is can be cable connection, or a wireless connection.

5. The LED atmosphere lighting system of adiustable 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
photoelectric conversion efficiency, generally are singly generated lighting effect can not be
adapted, cannot provide a plurality of different fixing lighting effect according to different
iHlumination requirements, and cannot provide intelligent automatic real-time adapted light

atrnosphere of varying lighting effect.

[0003] A scene atmosphere lighting system used in theatre, to achieve the lighting effect of the
intelligent automatic changs light atmosphere, with complex control system and for individual
picture for editing the scene atmosphere lighting change, neads 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
to 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.

[0005] In order to 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 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 predetermined scene

module and freely set the scene module.

[0008] 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 setling intelligent automatic
control scene module scene modules in parallel, slectrically connect the image signal analyzing
module and transmitting image signal to the image display device of the image signal oulput
device, and contextual model selection unif intelligent automatic control scene module electrical

connection.

[00071 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 analvzing 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.

[0610] This utility model of the working principle is: through scens 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. {o 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 {o 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-lime varying lighting effect, so as to reach the effect

of creating light atmosphere.

26
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[0011] This utility model not only has a plurality of different fixing lighting effect, and it has
intelligent automatic reai-time adapited 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 matched 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 model structure schematic diagram of the second embodiment.

Preferred Embodiment

{00147 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.

[0618] Embodiment 2: refer to picture 2, this utility model adjustable LED atmosphsre lighting
system, comprising an LED light scurce, an LED light scurce control module, scene mode
selection unit and the image signal analyzing module, a contextual model selection unit, LED light
source control module and the LED light source are electrically connected, the contextual model
selection unit comprises a preset scene module in paraliel, freely setling 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 conirol scene module is
electrically connected.

(Transiation from Clarivate Analytics)

Assignee/Applicant: LY Zi-hao,Dongguan,Guangdong,523000,CN

inventor: LV, Zi-hao
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(54) Stochastic dynamic atmosphere

(573 The invention 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 ofthe light source;
the controlier further comprising a random generator to
provide a transition between a previous and a subse-

Figure 1

quent state the controfier is adapied to provide the tran-
sition based on prebabilistic output providad by the ran-
dom generator implementing a stochastic model, the
probabilistic output dependent on at least the previous
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

o

[8G01] The invention relates to a lighting device with changing colors.
DESCRIPTION OF THE PRICR ART

{0002] People have been listening to music for a long time for distraction and relaxation. More recently, alternative
10 entertainment may be found in watching television or aven more recently, waiching movies on video or dvd. it is also
known for quite some time that creating additional atmospheric effects, accompanying the audio or video entertainment
source greatly enhances the user experience.
[0003] ©One way to create an additional atmosphere is to provide additional graphics, functionality 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.
{o004] A more profound way to create an atmosphere is by generating light effects.
An exemplary application hereof is a light organ. in a light organ, a number of colored lights are flashing on the rhythm
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 atmospheares and light transitions as found in nature.
20 Both methods have the disadvantage that similar input will provide similar effects. Therefore the effects will be predictable
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 (pseudolrandom genarator - is added to the effects to make the effects
ook less repetitive and predictable. However, this is only a makeshift measure for camouflaging the drawbacks of the
methods. ltdoas not really make the effects unpradictabie and natural. Ancther example of creating a natural atmosphare
with light effects is by providing an extra illumination signal with the entertainment source. This is e.g. described in the
prior art document USB186496. 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 1o be stored
and transported to the lighting device. Another disadvantage, as in the previcus examples is that the additional effects
can only be created in combination with the entertainment source. It is not possible recreate an atmosphere without
30 playing the entertainment source.

o

N
o

SUMMARY OF THE INVENTION

[0008] In one aspect, the invention aims to provide a natural and unpradictable atmosphere. In another aspect, the
35 invention regards a device for autonornously creating dynamic 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 phirality of color states, the light source emitting differing colors for each color
state; a controller for controfling the color state of the light source; the controlier further comprising a random ganerator
to provide a transition between a previous and a subsegquent state wherein the controller is adapted to provide the
40 fransition based on probabilistic cutput provided by the random generator implemeanting a stochastic model, the proba-
bilistic output dependent on at least the previous color state.
{00067} According to another aspect, a methad for crealing dynamic atimospheres is provided, the method comprising:
operating a multimedial source in a plurality of states, each siate associated with a perceptual differing atmosphere; and
providing a transition between a previous and subsequent state, based on probabilistic output provided by a stochastic
45 model, the probabilistic output dependent on at least the pravious state.
{0008] According to another aspact, a method is providad for generating a stochastic modsl, comprising: receiving
muitimedial input, clustering the muitimedial input according to a predefined aspect, computing a statistic on subsequent
{ransitions betweean the clusters; and generating probability parameters associated with the compuited statistic so as to
implemeant the stochastic model.

50

BRIEF DESCRIPTION OF THE DRAWINGS

{0008] The invention will be further elucidated in the figures:
55 Fig. 1 shows a first embodiment according to the invention;

Fig. 2 shows a detail of the embodiment in Fig. 1.
Fig. 3 shows a schernatic example of a stochastic modsl implemanting transitions between subsequent 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 basad on the stochastic modeal; and
Fig. 5 shows subsequent staps according to an embaodirment of tha invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

o

[0010] Turning to Figure 1, a schematic drawing is shown of a lighting device 1 for creating dynamic atmospherss,
implementing an illuminator 11 housed on a mounting plate 10. The llluminator 11 comprises a controller 20 that controls
the coloring of the device 1 according to 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 circultry for confrofling the light sources 21, in

10 particular, as in this example, a plurality of scurces of any RGB composition, such as: ohe or two red high brightness

LED sources, a green and a blue source. Alternatively, other light sources, such as an incandescent light source may

aiso be used, or any other multiprirmary light source, or color temperatura adjustable light source. More in particular, the

light source (in this example comprising an RGB triplet) is adapted 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 RGB combination. This defines the

parceived coloring of the lighi, in addition {o a conirolled intensity of the respective RGB sources 21. Otherwise, the light
source may vary the radiated wavelength, to generate a spacific color in the visible light spectrum.

[0011] To control the color state, controller 20 is provided, which can inter alia be programmed to drive the light sources

o emit a spacific coloring. In particular, the light source 1 can thus operate in different subsequent color states, that is,

20 first, the light source 1 emits a first specific color, and, after a certain time, the light source 1 changes color under control

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 fealure on a remote device 12, conventionally used for

varying the color. In particular, the color states may be predefined and uploadead via a terminal or wireless data controlier

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 thal the

state fransitions can procead in a pace and a manner that is desired or that fits a certain ambiance. 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 controlier 22.

30 [0013] For defining spatial configurations based on a probabilistic model, to be explained further harein 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 to neighboring lighting devices and the model
and the processor/stochastic modeling means is arranged 1o co-operate with the model and the processor/stochastic

35 modaling maans of the neighboring lighting devices to provide the randorn/stochastic atmosphere.

{0015] Thus, by a negotiating mechanism, the devices 1 may communicate their respective states to each otheror fo
a ceniral control system, which may decide how the spatial and/or temporal dynamics of subsequent color states will
evoive.

{0018] Herein, a temporal color transition will be defined as a change in color states of a color device that evolves

40 over time. A spatial color transition will be defined as a change in color states between two spatially annexed devices,
for example, in particular, in a system comprising a geomeatric arrangement (for instance: a mairix array or random
clustered arrangernant) of a plurality lighting devices, each having a spaciiic 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 controlled by the probabilistic output provided by the random generator implementing the

45 stochastic model. in pariicular, a pravious state’ may be undersicod in a spatial sense, in that a previous and a subsequent
state may be formed by two annexed lighting davices.

{0017] In addition, the data link may be attached fo communicate with other multimedial sources, such as audio, and
or video sources. Thus, in addition to the color transitions, other perceptual ambiance transitions, such as audio sounds
or imaging effects may be controlied by the inventive principle.

50 [0018] Figure 3 shows in more detail a schematic example of a stochastic model defining transitions between subse-
quent states {(1)-(5), as implemented in the controller 20. To this end, the processor comprises a random generator (not
shown). The ouiput of this generator defines which transition betweaen 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

55 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 anothar. However, the stochastic model is not fimited to {purely)
Markov type processes butcould also be implamenting other probabilistic models like probabilistic autornata and Bayesian
networks.

o

N
o
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[0018] In this preferred example, given the present state, fulure states are independant on the past stales. However,
this dependency can also be added in a more genearalized 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.

{0020} 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 y at time n + 1. However, this is not limited to temporal transitions, but could
aiso apply to spatial transitions. Also, a combined temporal and spatial transition modsl can be applied, where, for
instance a pluratity of light sources can be used in a predefined spatial configuration, each of which apply a color state
that may have a spatial probabilistic correlation. A way to describe such relations are Markov Random Fields known in
10 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 nearest
neighbor principle. In addition, a probabilistic corralation may exist that each light state will evolve, in a temporal mannar
from a previous to a subsequent state.

[0021] In Figure 3, the nodes (30} represent the possible states of the system. Arrows (31) between nodes i and j
represent the probability that the system changes from state i to | in a single time step.

{00221 In the exemplary state machine it can ba sean that a system in state 1 at a time n, has a probability of 95%
that the sysiem continues 1o stay in stata 1 at time 1 + 1 and a probability of 8% that the system moves to state 2 attima
n + 1. Furthermore, the diagram shows that a system in state 3 at time n has a probability of 85% to continuing this state
at n + 1, a probability of 12% of moving to state 4 atfime n + 1 and a probability of 3 % to state 1 attime n + 1.

26 [0023] The probability parameters of a Markov chain model may also be represented in a transition probability matrix:

o

o
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{0024] Figure 4 shows a schermatic 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 implemenied in controller 20 need to be determinad, 2.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 controller
20 of lighting device 1, where it has to be executed.

{0025] The modeling and rendering of arrangement of colors from image 40 is schematically indicated 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 modeal generating step 41 will be described furthar in detaill with reference to Figure 5. First, it can be seen
from Figure 4, that the image is clustered in certain areas, sach area defining a mean color weight. In ancther example,
dynamic lighting effects, associated with temporal color fransitions 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,
deita E (CIE Lab), known in the art may be used. In addition, the smaillest clusters of the color distribution are removed,
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 one example, concerns:

40

1. Extracting representative color features (fi) from each frame 0 <1 < m of the source video.

The extracted color fealures from every frame represant the overall color compaosition of the frame or the illumination
color in tha frarme. As example features the mean color of the frame, the median and the trimean color can be usad,
as weill as the lighting color estimate using for example the grayworld, the whitepatch or the PCA (principal component
analysis) algorithm.

2. Raduce the number of colors by clustering the extracted colors (i) into color classes (cf}, 0 <} < n and substituting
every color (fi) with its class representative (fi*). The variance in every class (Vi) 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 statas of the Markov Chain. The transition probabilitias (pa,b) 0 £ a,b < n of the Markov

55
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Chain are estimatad in a step 502 using the observed 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 transition probabilities are estimated
from the naighborhood probabilities of states (color classas) and the speed of rendering is manually controlied.

[0030] Alternatively, the model can be manually crafted. A light design artist may manually "VJ like’ create the color
states and the transition probabilities. For the latter there are several possibilities. A designer could only determine the
probabilities between predetermined color states. Another possibility is to let the user deternine 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.
[8031] The Markov maodel generated this way is then incorporated into a (standalone) lighting device which can
autonomausly render tha random/stochastic atmosphares.

[0032] Forthe leaming process of these models, the input is not limited to video and pictures, but may include audio,
all kinds of sensors {(pressure, temperature or physiclogical} or a combination of the above.

{0033] Rendering of color states according to the derived modei:

{0034] Given the number of colors N and update fraquency

The model uses:

N2 numbers for the state transition probabilities

3N numbers for the RGB values for the colors

in terms of processing power:

f {(pseudo) random numbers genarated per second

f log(N) table lcok-ups per second

If operations of a low pass filter per second]
Hence, for realistic N {5 < N < 20) and T {25 < f < 80), implementations are possible on vary small processing platforms.
Step 503, wherein probabilistic outputis derived from a model implementing a stochastic process, will be further explainad
based on an example. Suppose a model with 4 states and four state transitions. For example, the probabilities to stay
in state 1,or go to states 2, 3 and 4 when in state 1 may be 0.7, 0.05. 0.1 and 0.15 respectively.
The probability of going to another state while in state 1:
Transition from S1 to

&1 70%
S2 5%

33 10%
sS4 15%

One possibility to map the random numbers on the transition is a linear search.
This means that the randorm numbers betweean 0 - 0.7 will result in staying in the same state, random nuimbers betwaen
0.7 - 0.75 will result in transition 2, 0.75 - 0.85 {o transition 3 and 0.85 - 1 to transition 4.

TIT27F3T4

Of course the order of the transitions may be changed.

Accordingly, in step 504, the outcome of the modal is usad to generate a state transition to change the color stats 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 intarval 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 technigue like Gibb’s sampling can be used to generate a sequence of colors for all
light devices.

The embodiments in this invention disciosure include lighting devices. The invention though is not limited to only light
as outpui, but covers sound (soundscapes), smell, vibration and tactile ouiput as additional modalities as well. [f also
covers a combination of these output modalities. More in particular, it may be understood that the invention also covers
ambaodimants, without express indication o the contrary, of combined features as described hereabove.

Claims
1. Alighting device for creatling dynamic atmospheres, said lighting device comprising:

- at least one light source; the light source being adapted to operata 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 generator
to provide a transition between a previous and a subsequent color state; wherein
- the controller is adapted to provide the transition based on probabilistic cutput provided by the random generator
implementing a stochastic model, the probabilistic cuiput 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 preseiting circuit, for defining the
transition dynamics betwesn subsequent states.

4. A lighting device according to claim 1 further comprising a terminal for exchanging stochastic model parameters;
transition dynarmic parameters and/or color state parameters.

5. Alighting device according to claim 1, further comprising multimedial cutput devices associated with the color state.
8. A system comprising a8 geormetric arrangement of a plurality of coupled lighting devices according to claim 1.
7. Alighting device according to claim 1, further comprising:

- multirnedial output devices driven by multimedial sources,

- a clustering circuit for clustering the muitimedial output according to a predefined aspect;

- a computational circuit for computing a statistic on subsequent transitions between the dlusters;

- & processing circuit for generating probability parameters associated with the computed statistic; and

- an output circuit for outputting the probability parameters to the random generator so as to implement the
stochastic modet.

8. A device for generating a stochastic model for a device according to claim 1, comprising:

-~ an input for receiving multimedial input,

- a clustering dircuit for clustaring the mullimedial input according to a predafined aspect;

- a computational circuit for computing a statistic on subsequent transitions between the dlusiars;

- a processing circuit for generating probability parameters associated with the computed statistic; and
- an output circuit for outputting the probability parameaters so as to implement the stochastic model.

2. A method for crealing dynamic atmospheres, the method comprising:

- operating a multimedial source in a plurality of states, each state associated with a perceptually differing
atmosphier
- providing a transition batween a previous and subsequsant state, based on probabilistic cutput provided by a
stochastic model, the probabilistic output dependent on at least the previous state.

18. The method according to claim 8, wherein the multimedial source is a light source, and whersin the state is a color
state.
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A method for generaling a stochastic model, comprising:
- receiving multimedial input,
- clustering the muitimedial input according to a predefined aspect;
- computing a statistic on subsequent transitions between the clustars; and
- generating probability parameters associated with the computed statistic so as to implement the stochastic

model.

The method according to claim 11, wherein the parameters of the stochastic modetl are extracited from a temporal
color distribution of a video source sequence.

The method according to clalim 11, wherein the parameters of the stochastic model are extracted from a spatial
color distribution of an image.
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Figure 1

Figure 2
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Figure 3
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Figure 4
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Figure 5
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rentiocation and stage and to cause the at leastone light
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Description
FIELD OF THE INVENTION

[0801] The present invention generally relates to a
lighting device, a centralized control unit and a fighting
sysiem comprising the same,

BACKGROUND OF THE INVENTION

[8002] A plurality of wearable and/or handheld lighting
devices located within a space can each be confroilled to
collectively render a synchronized lighting effect that cre-
ates an immersive light experience as part of concerts
and other evenis with large crowds. in one example in-
volving a concert, a plurality of user-held lighting devices
within an arena are each configured to emit a light cor-
responding to a respective part of a preconfigured light
show. Thelight emitted by each of the plurality of devices
is configured such that, at a distance from the user-heid
devices, an overall image/ighting effect is formed. This
is shown in Figure 1.

{8603] Figure 1 shows an arena comprising a plurality
of lighting devices 100 in the form of handbeld user light-
ing devices. The arena is divided into a plurality of light
regions 101a-101d, with one or more of the lighting de-
vices 100 falling within each of the regions. {n other
words, each region comprises atieast one lighting device
100. The lighting devices 100 may be arranged o output
a particular sequence of colored light in dependence on
which region they are located in. For exampie, assume
that the arena is divided into quadrants. The handheld
lighting devices in the upper left quadrant 101a are ini-
fially configured to emit a biue light, before cycling
through red, green and yellow lights. The handheild light-
ing devices in the upper right quadrant 101b are initially
configured to emit a red light before cycling through
green, yellow and blue lights. The handheld lighting de-
vices in the lower left quadrant 101¢ are initially config-
ured to emit a green light before cycling through yeliow,
blue and red lights. Finally, the handheld lighting devices
in the lower right quadrant are initially configured to emit
a yellow light before cydling through blue, red and green
lights. In this manner, a particular large-scale lighting ef-
fect can be achieved. A camera directed towards these
handheld lighting devices may then record the lighting
effect before outputting the recorded lighting effect to a
display that the users of the handheld lighting devices
can view in real-time. The lighting effect may be synchro-
nized to an audio track being played at the concert.
{8804] There are numerous ways of coordinating the
lighting show provided by the handheld lighiing devices.
One way of doing this is for a centralized control unit to
pericdically send respective lighting control information
for a particular time period to each of the plurality of light-
ing devices based on a determined location of the lighting
devices.
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SUMMARY OF THE INVENTION

[oB05] When such highting 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 technologically challenging,
expensive and reduces the battery time of the wearable
or portable lighting devices.

[8B08] Toaddressthis, the present application propos-
es a system for controlling muliiple wearable or portable
lighting devices.

[8007]  According to one aspect, there is provided a
wearable or portable lighting device for playing out, to-
gether with a plurality of other wearable or portable light-
ing devices, a predetermined dme-varying lighting pat-
tern over a space occupied by said device and the other
devices; said device comprising: atleastone light source;
memory for storing a representation of the time-varying
lighting pattern; and at least one controlier configured to
determine a current location of said device, 1o receive g
timing signal for determining a current stage of the time-
varying lighting paitern 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 cor-
responding to the currenticcation and stage and to cause
the at least one light source to play-out said portion.
[0008] Advantageously, the predetermined time-vary-
ing lighting pattern has elements {or portions) that are
accessead via both a currentiocation of the lighting device
and a cwrrent ime. Thus, as either of these quantities
change, the portion of the predetermined fime-varying
lighting pattern currently being played-out by the lighting
device also changes. This allows for multiple lighting de-
vices to be synchronized so as to, together, play out a
predetermined time-varying pattern over a space without
the nead for users to stay in a predetermined location
{e.g. their seats). To avoid sending substantial amounis
of data during an event, the predetermined time-varying
lighting palttern mentioned above can comprise the entire
fime-varying lighting pattern to be played out during that
event. it is thus understood that a lighting device only
plays out & portion of the stored predetermined time-var-
ying lighting patiern during a single event.

[8G08] Inanotherembodiment, thereis provided a cen-
tralized control unit comprising a confrolier configured to:
send a predetermined time-varving lighting pattern for
forming a lighting patiern over a space to a plurality of
lighting devices; and send o each of the lighting devices
atiming signal, wherein for each ighting device the timing
signal can be used in combination with a currentlocation
of said device to identify a portion of the predetermined
time-varying lighting pattern for playing-out said portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and other aspects will now be described
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in more detail, with reference to the appended figures
showing embodiments.

Fig. 1 illustrates an exarple lighting system;

Fig. 2 illustrates an exampile lighting system; and
Fig. 3 illustrates a schematic of an exarple lighting
device,

{0611] Al the figures are schematic, not necessarily o
scale, and generally only show parts for elucidating var-
ious embodiments or aspects of the invention, wherein
other parts may be omitted or merely suggssted.

DETAILED DESCRIPTION

{08142] Figure 2 shows a lighting system 200 compris-
ing a plurality of ight regions 201, 202. Although only two
regions are shown (and described below) for the sake of
llustration, it will be understood that more than two of
such regions may be comprised within the lighting system
200. Thelighting system 200 may be dedicated to provide
iflumination for a specific space comprising the plurality
offightregions 201, 202, such as (in the presentexample)
an arena of a concert hall 250 during a concert. One light
region 201 may be constituted by one or a group of light-
ing devices (such as is described below) for iHuminating
a specific region of the concert hall 250. The other fight
region 202 may be constituted by one or a group of light-
ing devices {such as is described below) for illuminating
a different specific region of the concert hall 250. The
fight regions 201, 202 do not necessarily have to be im-
mediately adjacent (o each other, though thatis one pos-
sibility.

[6013] The lighting system 100 may further comprise
a centralized control unit 280 for controfling the light re-
gions 201, 202, although this not essential o some em-
bodiments descrnbed herein. The ceniralized control unit
260 may receive instructions for controlling the light re-
gions 201, 202 either from a remote scurce or a local
source. As an example of a remote source, the central-
ized control unit 260 may receive an instruction regarding
how the arena should be lit during a subseguent time
period from a control unit located ocutside of the arena
{e.g. from a remote computer terminal or server). in this
case, the ceniralized control unit 260 would comprise an
interface suitable for receiving communications accord-
ing to at least one communication protocol. Therefore,
the centralized control unit 280 would comprise an inter-
face allowing external controf of the lighting system 200,
such as an AP1 {application programming interface)}. For
example, the lighting system 200 may be externally con-
trolled according to an 1P (internet protocof) based stand-
ardized lighting control and management protocol and/or
a Web Service based lighting conirol and management
protocol, which may be defined on top of a CoAP {con-
strained application protocol) or a HTTP (hypertext rans-
fer protocol) application protocol. As an example of a
local source, the centralized control unit 260 may receive
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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 ceniralized 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 played out, and/or fimings associated with
that predetermined time-varying lighting pattern.

[8814] As mentioned above, the lighting system is con-
figured to provide an immersive lighting experience to
users located within the specific space. To do this, there
is provided a plurality of wearable or portable lighting
devices suitable for playing out a predetermined time-
varying lighting patiern over a space occupied by the
plurality of the lighting devices. Embodiments of such
lighting devices are now described.

[0015] Each of the lighting devices comprises: at least
one light scurce; memory for storing a representation of
the time-varying lighting pattern; and at least one con-
trolier configured fo determine a first current location of
that lighting device, to receive a timing signal for deter-
mining a cumrent stage of the time-varying lighting pattern
in synchronization with the other lighting devices, and
based on said determination and said timing signai, with
reference to the representation in memory, to select a
portion of the time-varying lighting patiern corresponding
to the currentiocation and stage and to cause the atleast
one light source to play-out said portion.

[08148] Thus, assuming that the predetermined time-
varying lighting patiern is stored in memory as a video,
each lighting device receives an input on its location and
a play-out time and determines a pixel in the video file
based on both this location information and play-out time.
This pixel represents the lighting to be emitied by that
lighting device at that time at the location of the lighting
device and so the lighting device controls its light output
at that time so as to be representative of this pixel.
[0817] A schematic of such a lighting device 300 is
shown in Figure 3. The lighting device 300 of Figure 3
comprises dala storage 301, a receiver 302 for (in suit-
able embodiments) receiving a location input, a proces-
sor 303 and atleast one light source 304. In this instance,
the processor 303 implements the functionality of the
above {and below) dascribed controller. The data storage
is configured fo store the entire video content of the pre-
determined time-varying lighting patiern to be played
over the course of an event (although it is understood
that a lighting device will not play out the entire light show
stored in the memory). The processor 303 is configured
to derive partial content (such as a pixel/segment of a
light show} from the entire stored predetermined time-
varying light sequence based on a determination of a
current location and on a timing signal received by the
controlier suitable for determining a current stage of the
time-varying lighting pattern. The processor 303 is further
configured to cause a lighting control signal to be passed
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{o the at least one light source 304 based on this partial
content. The lighting control signal controls the light emit-
ted by the at least one light source 304.

[8018] 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 liguid crystal (L.CD)
display, comprising muitiple pixels. The at least one light
source of the lighting device may be a set number of
pixels of a display of the lighting device. The set nurmber
may be equal {o or less than the total number of pixels
on the display. This is useful where the display of the
lighting device is to be configured to funclion as either
one or multiple pixels in an overall image to be formed
by a collection of similarly configured lighting devices.
Thus, when the display of the lighting device is configured
to act as two pixels in the overaliimage, half of the pixels
of the display may form one of the overali-image pixels
whilst the other half of the pixels of the display may form
ihe other overail-image pixel. itis undersiood that there
does not have to be an equal nurmber of pixels of the
display for both of the overali-image pixel. The overall-
image produced by the similarly configured lighting de-
vices is discernible from a distance at which the light emit-
fed from all of the similarly configured lighting devices
can be viewed. it is understood that the ferm "image”™ is
meraly flusirative and intended to convey a predeter-
mined configuration of lighting elements across the spe-
cific space.

[0018] The lighting device 300 may comprise multiple
types of memory. For exampie, there may be a read-only
portion and a flash portion. The mermory may be embed-
ded in the lighting device and/or may reside on a remov-
able drive. By "removable”, it is meant that the drive is
configured for repeated easy insertion and removal from
the lighting device.

{86281 The controlier may be a processor, or a bank
of processors, configured to execute instructions loaded
into the temporary memory {such as random-access
memory).

[8021] Now, various features and/or embodiments as-
sociated with the lighting device and the funclionality ex-
ecuted thereby is described.

{0022] The lighting device 300 is preferably a lighting
device 300 that is wearable by a user in the space ormay
otherwise be held by or attached 1o a user in the space.
For example, the lighting device 300 may be any of: a
mobile phone of the user, a wristband, a t-shirt and/or a
wand.

[0023] The controlier of the lighting device 300 is con-
figured to select a first portion of the predetermined time-
varying lighting patiemn in dependence on both the first
current location and the timing signal. Thus the ways in
which a current location can be determined will be ex-
plored first, bafore looking at different timing signals.
[0024] The controlier of the lighting device 300is con-
figured to determine a current location of the lighting de-
vice 300. This may be determined in any of a variety of
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WAHYS.
[0825] For example, the controller may determine the
{ocation following receipt at the lighling device 300 of a
location indication from a ceniralized 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 controller of
thelighting device 300 of its locality via a suitable wireless
channel. The camera and/or the projector embodiments
desaribed below may be used by the centralized control
unit 280 to determine the location of the lighting device
300. The centralized control unit 260 may be local. By
local, itis meant within the vicinity of the lighling device
300. For example, a controller in the vicinity of the concert
hall. The local centralized control unit may have previ-
ously provided the video data to the lighting device 300,
[08268] Described below are some of the examples of
how the centralized control unit 280 and/or the controller
of the lighting device 300 may obiain location information
(although the following is describad in terms of the con-
trofler of the lighting device 300 determining the location,
the centralized confrof unit 260 may receive this informa-
tion instead and forward it on {o the controlier of the light-
ing devica 300).

[0027] The controlier of a lighting device 300 may de-
termine the jocation of its lighting device 300 based on
thareceipt oflocationinformation from alocation services
provider, such as from a glcbad posilioning system and/or
via a cellular services provider.

[0028] The controller may determine the location fol-
fowing receipt at the lighling device 300 of location infor-
mation from similar adjacent lighting devices 300.
[0028] The lighting device 300 may determine its loca-
tion using location information received via receiver 302
from a carera directed towards the fighting device 300.
inthis case, the camerais orientated such that the lighting
device 300is viewable within the lens-view of the camera.
The information received from the camera may be used
to determine the location of the lighting device 300. For
example, the camera may observe a lighting device 300
cycling through a particular fight sequence and that in-
formation may be used o lccate the lighling device 300
in the view of the camera. The camera information may
be relayed via ancther lighting device 300 in the vicinity.
in an example, the lighiling devices may be turned on
one-by-one and/or lighting devices in different segments
of the crowds may be turned on simuitaneously. The cor-
responding view captured by the camera may be used
to determine the location of at least one of the active
lighting devices.

[0G38] Alternatively or additionally, the lighting device
300 may determine its location using location information
received via receiver 302 from a projector directed to-
wards the lighting device 300. The projector (such as an
infra-red projector), may be configured to project lighiing
coordinates to individual lighting devices. The projecior
may project a first light signal or flash to facilitate locali-
zation. This first Hight signal or flash may also be used as
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the above-mentioned tming signal {(e.g. as a trigger
and/or 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 o select the portion for play-oul
whereas the other system has an advantage of minimiz-
ing the number of transmissions to be made. The projec-
tor may convey such information as is mentioned above
using coded, modulatad light. Ancther manner of deter-
mining the location of a lighting device is to using an
slectricat signal (such as a radio frequency signal) com-
prising the absolute or relative location of the lighting de-
vice. A relative or absolute location measurement may
also be made by the lighting device iiself.

{0031] Alternalively or additionally, the lighting device
300 may determine its location using location information
received from at least one of a variety of location service
providers, For example, from satellite based GPS-like
system. The lighting device 300 may also obtain location
information from neighboring lighting devices 300. This
includes both relative and absolute location information.
{00832] Now the role of, and different types of timing
signal are discussed.

[6033] The timing signal is received by the controller
of the lighting device 300 and used by that controfier to
determine a time at which the first portion should be
plaved out.

[0034] The timing signal may be a trigger signal re-
ceived from ihe centralized controf unit.

[0035] Alternatively orinaddition, the timing signal may
be received in advance from an external source (such
as the above-mentioned centralized control unit 260). In
this case, the controller on the lighting device 300 as-
sesses the timing signal relative to an internal determi-
nation of an absolute or relative time made by the lighting
device 300 itself I.e. each lighting device 300 may com-
prise a respective local clock operable to keep time in
synchronization with the other lighting devices 300,
wherein the timing signal specifies a timing of the time-
varying pattern in advance. For example, the timing sig-
nal may comprise an advance schedule for the lighting
pattern, or the timing inherent in the video. Said selection
by a particular fighting device 300 may then be performed
by reference to its local clock.

{0036] Now, the predetermined time-varying lighting
pattern is discussed.

[0037] The predeterrnined time-varying lighting pat-
tern is preferably the lighting pattern to be playved out
during an entire show &.g. a concert. in other words, the
predetermined time-varying lighting pattern comprises
lighting information for the entire specific space for the
duration of the event. This means that each lighting de-
vice 300 does notl have (o receive multiple date updates
throughout the event/show that comprise video and/or
image data. Thus this system can reduce the tranamis-
sion overhead that takes place during the show.
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[0038] The time-varying lighting patiern is preferably
entirely stored in the read only meraory in the lighting
device 300. During execution, the portion of the time-
varying lighting patlern 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
to locate an area in the determined frame e.g. a pixel, as
described above. The predetermined time-varying pat-
tern and/or the mapping between time, location and video
pixels may be siored such that a range of times and/or
lncations corresponds {o the same pixel, Further, it is
preferable for the spatial resolution of the video to be
selected in dependence on the number of the plurality of
the lighting devices to be used in the systern. For exam-
ple, a lower number of lighting devices may requive a
video having a higher spatial resolution than the spatial
resolution used for a higher number of lighting devices
300. The video to be usad in the systern may be sent
wirelessly to all lighting devices 300 before the start of
the event, e.g. seni cut wirelessiy by the ceniralized con-
trol unit 26C. Alternatively, the video to be used in the
system may be siored on flash cards that can be inserted
into respective lighting devices.

[8040] The portion of the time-varying pattern may be
further selected in dependence on at least one of: the
age of a user of the lighting device 300: and/or a status
of the user while the portion is being played-out. For ex-
ample, when near a bar at the venue, the lighting patiern
emitted by the lighting device 300 may change to indicate
whether the user is of or over the minimum purchase age
for alcohol.

[8041] Preferably, when a change in location is detect-
ad by a device, the portion of the time-varying lighting
pattern output by thatlighting device 300 is updated using
the same procedure. Thus the controller may be further
configured to: determine a second current location of the
lighting device 300 during a subseguent stage of time-
varying lighting pattern and o cause the atleast one light
source to play-out a further poriion of the firme-varying
potion of the time-varying lighting pattern corresponding
to the second current location. In other words, the con-
trolier is configured 1o update the portion of video data
being playad out via a display if the lighting device 30C
moves info a region asscciated with a different portion
of the image mentioned above. In other words, the light-
ing device 300 will play out the video data associated
with that different portion of the image. in this manner,
even if the lighting device 300 moves around with a user,
the overalimage will remain clear and unmixed. The
second current location may thus be associated with &
different portion of the time-varying lighting pattern than
the first current focation. In other words, the further por-
tion may be different to the portion of claim 1.

[0042] Now, further operations of the controller of the
lighting device 300 in embodiments are discussed.




9 EP 3 002 995 At 10

[0043] The controller is further configured to cause the
at least one light source to initiate play-out of said first
portion of the predetermined me-varying lighting pat-
tern. As described above, there are a plurality of lighting
devices 300 configured to operate as described in close
proximity 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 all of the plurality of
lighting devices 300 can be viewed simultaneously, The
portion of the predetermined time-varying lighting patter
output by the lighting 300 device corresponds to a fraction
{e.g. a pixel) of this image. Thus, said play-ouf can be
said {o cause a fraction of an image to be cutput from
the lighting device 300. it is understood that, by "image”,
it is merely meant a particular preconfigured orientation
of ights {(or a particular instant of the time-varying lighting
pattern). As time and/or the location of & lighting device
300 changes, the selected frame and/or pixel of the pre-
determined lime-varying kighting paitern being plaved out
ailso changes.

[0044] The conirolier of the lighting device 300 may be
further configured to only cause the at least one light
source to play-out the further portion on condition that
the second current location is different than the first cur-
rent location by more than a predeternmined amount. This
means thatthe atleastonelight source will not neediessly
ogciliate between different portions where a useris close
to a boundary region. Also, this process allows a lighting
device 300 to not use as much battery power compared
to the case where location information is always used o
determine a frame/pixel synchronization, as repeated re-
loading different portions of the time-varying lighting pat-
fern is avoided. The predetermined amount may be de-
pendent on the size of the space in which the fighting
devices 300 are and/or on the resolution of an image to
be made by the time-varying lighting pattern at a given
instant.

[8045] The controller may be configured to control a
lighting parameter {(e.g. the intensity, the number of pix-
els/the fractional number of light sources of the device
io be used for playing out the selected portion, etc.) of
the portion played out by the at least one light source in
dependence on the number of similarly configured light-
ing devices 300 in the immediate locality of the lighting
davice 300. For example, if there are lots of similarly con-
figured lighting devices 300 in the immediate locality of
the lighting device 300, the intensity of the portion played
out may be lower than in the evaent of there being fewer
similarly configured lighting devices 300 in the immediate
{ocality of the lighting device 300. The lighting parameter
can be selected or configured so that the image men-
tioned above appears to be of relatively uniform intensity
across the space in which the plurality of devices is lo-
cated. The number of simitarly configured lighting devic-
as 300 in the immediate locality may be determined by
determining the number of lighting devices 300 within a
predetermined number of meters of the lighting device
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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 selecled based on the number of similarly
configured lighting devices 300 determined fo be in the
immediate locality and the total number of the plurality
of lighting devices 300,

[0048] The lighting device 300 may be flexible and fur-
ther comprise a sensor configured o determine the
shape and/or arientation of the lighting device 300. The
controlier 303 of the lighting device 300 may be further
configured to use the determined shape and/or orienta-
tion of the lighting device 300 to modify the first portion
played out in order to customize the played out portion
for the current shape and/or orientation of the lighting
device 300. in this manner, the overall-image formed by
the plurality of lighting devices 300 may have {ess disior-
tion than when the configuration and/or shape of the light-
ing device 300 is not taken into account.

[0047] it is further undersiood that the lighting device
300 may receive additional signals that rmay be used in
the selection of a portion of the time-varying lighting pat-
tern corresponding to the first currentfocation and stage.
For example, the lighting device 300 may receive a signal
to select the portion as an initial step in the process out-
lined above. Inrespense to this received signal, the light-
ing device 300 may then determine the current location
and the current stage for selecting the portion as de-
scribed above. Alternatively or in addition, the lighting
device 300 may receive a signalthatindicates a particular
time-varying lighling patterm {e.q. thatindicates one video
fite cut of multiple stored video files) stored in the memory
of the lighting device 300 from which the portion is to be
selected.

[8048] Some more detail is now discussed regarding
the centralized control unit 260 in accordance with some
embodiments of the present disclosure. The centralized
confrofl unit 280 may operate in the lighting system 200
described above. The centralized control unit 260 is con-
figured o send the predetermined time-varying lighting
pattern for forming a lighling pattemn over a space © &
plurality of fighling devices 300; and send to each of the
lighting devices 300 the timing signal, wherein for sach
lighting device the timing signal can be used in combi-
nation with a current focation of said lighting device o
identify a portion of the predetermined time-varying light-
ing pattern for plaving-out said portion.

[6049] This centralized controf unit 280 may be used
in conjunction with the above-menticned plurality of light-
ing devices 300. The cenfralized control unitis preferably
located locally to the space in which the plurality of light-
ing devicas 300 is operating.

[0058] The centralized control unit 260 may be config-
ured o determine a location for each of the plurality of
lighting devices 300 and to send o each lighling device
300 an indication of the respective location of that lighting
device 300 for any lighting device 300 whose location
has changed. Preferably, to reduce the amount of over-
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head during a concerl, 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 fo 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 centralized control unit
260 is not necessarily required in all possible embodi-
ments, Forexample, the time-varying pattern may be pre-
loaded onto each of the lighting devices {e.g. by means
of a memory stick or even at the time of manufacture),
and/or the Hming signal could be shared wirelessly be-
tween the lighting devices in a distributed fashion.
[0083] A particular embodiment of a lighting system
200 is now described.

{8854] Inthe system, there are a plurality of such wear-
able/attachable lighting devices, cach of which is asso-
ciated with a respective user. Each wearable lighting de-
vice has an entire video stored locally {e.g. on a flash
card) that is accessible to that lighting device.

[0055] During the experience, the plurality of lighting
devices 300 are in the same locality as each other such
that their users form a crowd. Just before the stari of the
experience, the lighting devices receive input on their
location in the crowd from the centralized controb unit
The lighting devices may also receive location informa-
fion from the centralized control unit during the experi-
ence to update the location. Each wearabie lighting de-
vice 300 is also configured to receive timing signals from
a centralized conirof unit 260 during play-oul of the video
that corresponds to a time in the video file.

[0056] Basedonthedeterminediocation, thewearable
lighting device plays-out only a part of the video during
the subsequent segment, for example, one or a sat (not
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
right-handed component that are the same or different.
it may be desirable to include sensing means to deter-
mine the orientation or shape of the output of the lighting
device. For example, it would be useful for the lighting
device to determine the orientation of its light cutput rel-
ative to the lens of a camera recording the space in which
the lighting device is located. Further, when the lighting
davice is flexible, it would be useful for both the shape
and orientation of the lighting device to be determined.
[8B0587] A camera, such as the one mentioned above,
captures the light pattern effect resulting from each light-
ing device playing their selected part of the video. This
resulting light pattern is then displayed to the crowd via
a display screen directed towards the crowd.

[8058] In addition to the location and timing informa-
fion, the selection of the part of the video to be plaved
out in a subseguent time period may be performed in
dependence on the function of the lighting device. For
example, the lighting device may be used to indicate a
user’s age (e.g. above or below 18 years old) at the bar,
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or a color indicative of the person’s role at the event while
at the reception desk.

[0658] Each of the plurality of fighting devices may 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 start playing out the selected part of the video
following receipt of an absolute or relative time stamp
until the start of the play-out time.

[8G63] Where the centralized control unit operates in
an area having a camera having a field of view that en-
compasses the plurality of lighting devices, the central-
ized control unit comprises a processor for determining
Incation information for each of the plurality of lighting
devices from information received from the camera re-
{ating to the field of view recorded by the camera.
[8661] Other variations to the disclosed embodiments
can be understood and effected by those skilied 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 elements or steps, and the indefinite article "a" or
"an” does not exclude a plurality. A single processor of
other unit may fulfil the functions of several items recited
in the claims. 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.

[0062] A computer program may be stored/distributed
on a suitable medium, such as an oplical storage medium
or a schid-siate medium supplied together with or as part
of other hardware, but may also be distributed in other
forms, such as via the Internet or cther wired or wireless
telecommunications systems. Any reference signsin the
claims should not be construed as limiting the scope.

Claims

1. A wearable or portable lighting device (300) for play-
ing out, together with a plurality of other wearable or
portable lighting devices, a predetermined time-var-
ying lighting pattern over a space occupiad by said
device (300) and the other devices; said device (300)
comprising:

- at least one light source (304);

- memory {301} for storing a representation of
the time-varying lighting pattern; and

- at least one controlier {303) configured to de-
termine a first cuirent location of said device
{300}, to receive a timing signal for determining
a current stage of the time-varying lighting pat-
tern in synchronization with the other devices,
and based on said determination and said timing
signal, with reference to the representation in
memory (301}, to select a portion of the time-
varying lighting pattern corresponding to the first
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current location and stage and o cause the at
least one light source {304} to play-out said por-
tion.

A device (300} as claimed in claim 1, wherein the
timing signal is a irigger signal from a centralized
control unit remote from the device (300).

A device (300) as claimed in claim 1, further com-
prising & local clock operable to keep time in syn-
chronization with the other devices, wherein the tim-
ing signal specifies a timing of the time-varying pat-
tern in advance, and said selection is performed by
reference to the local clock.

A device (300) as claimed in any preceding dlaim,
further comprising a receiver configured 1o receive
information from a camera directed towards the de-
vice {(300), wherein said information is used to de-
termine the focation of the device (300).

A device (300) as claimed in any of claims 1 to 3,
further comprising a receiver configured to receive
information from a projector directed towards the de-
vice {(300), wherein said information is used to de-
termine the focation of the device (300).

A device (300) as claimed in any preceding dlaim,
wherein the controlier {303) is configured to control
g lighting parameter of the portion played out by the
atleast one light source (304) in dependence on the
number of other devices in a locality of the device
{300).

A device (300) as claimed in any preceding dlaim,
wherain said portion is further selected in depend-
ence on atleastone of: the age of a userofthe device
{300); andfor a status of the user while the portion
is being played out.

A device (300) as claimed in any preceding claim,
whereain the conirofler (303) is further configured to
determine a second current location of the device at
a subsequent stage of the time-varying lighting pat-
tern, and to cause the atleast one light source {304}
to play-cut of a further portion of the time-varying
fighting pattern corresponding to the second current
location and stage.

A device (300} as claimed in claim 8, wherein the
controfier (303) is configured to cause the at least
one light source (304) to play-out the further portion
on condition that the second current location is dif-
ferent than said first curent location by more than a
pradetermined amount.

A device (300) as claimed in any preceding claim,
wherein the device (300} comprises & sensor con-
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11.

12.

13.

14.

18,

figured to determine the shape and/or orientation of
the atleast one light source (304} in the device (300).

A centralized control unit (280} comprising a control-
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}
within the space; and

- send to each of the devices (300) a timing sig-
nal for determining a current stage of the time-
varying lighting pattern, wherein for each device
{300) the timing signal can be used in combina-
tion with a current location of said device (300}
to identify and select a portion of the predeter-
mined time-varying lighting pattern for playing-
out.

A centralized controf unit (260) as claimed in claim
11, wherein the controller is further configured to de-
termine a location for each of the plurality of devices
{300} and to transmit o each device (300} an indi-
cation of the respective location of that device (300)
for any device {300) for use as the current location.

A centralized control unit (260) as claimed in any of
claims 11 and 12, wherein the timing indication is
one of: a trigger signal; an absolute time; and a rel-
ative time.

A centralized control unit (260) as claimed in any of
claims 11 to 13, wherein the centralized control unit
receives information from a camera having a field of
view that encompasses said plurality of devices
{300} and wherein the centralized control unit com-
prises a processor for determining location informa-
tion for each of the plurality of devices (300) from
this received information.

A fighting systern comprising;

- a plurality of devices {300} as claimed in claim
1; and

- & centralized control unit {280} as claimed in
claim 11,

wherein the cenirafized control unit is configured to
transmitinformation to each of the plurality of devices
{300) for determining the current location in each de-
vice (300},
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Dynaric 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 macthod 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 example, an application on a smart phone. Current user interfaces allow individual control
10 of lighting 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.¢. changing over
time). Especially when a dynamic light effect is required, it is 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.
15
SUMMARY OF THE INVENTION
The inventors have realized that controlling a Hghting 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 tmage {e.g. using a color picker) are burdensome for
20 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 countrol 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
25  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-area in the sequence of sub-arecas; and controlling the lighting

device based on the extracted set of color values to render a dynamic light effect. The tmage
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can be displayed to a user via a user interface, for example: if the user has to select an fmage,
the same interface in which a user selects the image can display the image; the image can be
shown through a wall panel, smart phone or other device when the tmage is selected
automatically or selected by the user.

To create a dynamic light effect, the lighting device is controlled to emit light
of a first color from the set of colors and subsequently of a sccond 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 dynarnic light effect can comprise
transitions, such as a transition from a first color to a second color, each comprised in the set
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-arcas 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 sare
order as the sub-arcas in the sequence of sub-areas from which the colors have been
cxtracted. The scquence of the sub-arcas then determines the order of the colors 1n the sct 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 lcast 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 then 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
fast, or vice-versa.

In an embodiment of the method according to the first aspect, selecting the
first arca 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
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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.

fn 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 outside the arca is made up out of; and selecting this arca 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 area in the received image based on the first selection criteria comprisces: detecting an
object in the received image; and selecting as the first arca an area comprising the detected
object. The detected object can be 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.
Detecting a salient feature and computer vision methods supporting such are known to the
person skilled in the art. Applying object selection to perform the selection of the first area is
beneficial as it enables further automated creation of the dynamic light effect requiring even
Iess user intervention, while resulting in a generated light effect 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
cxample, the user can select an image from an image library of images (sjhe has taken, the
user can take an irage 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-
arecas in the first area along the determined path. The determined path can run parallel to an
axis of the received image. Determining the path in the first arca 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 feast 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-areas in the sequence of sub-arcas in the first arca are of different sizes. As an
exarmuple, the sub-areas in the sequence of sub-areas can be of an increasingly smaller size.
This creates a zoom effect, whereby, for cxample, when a first area 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, exiracting 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 seen 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
mcthod 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 Hght 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 ecmbodiments. Such a computer program
product can reside on a smart phone, tablet, wall panel or other device as an application. As a
further example, the computer program product can be made downloadable through an
application store accessible to the smart device. 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 Hght effect can be sent from the smart
device or from a controller, such as a bridge device, arranged for controliing the one or more
lighting devices.

These and other aspects of the invention will be apparent from and clucidated

with reference to the embodiments described hereinafier.
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BRIEF DESCRIPTION OF THE DRAWINGS

fn 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, Z¢ and 2d show schematically and exemplarily respectively an
image, sclection of a first arca in the image, sclection 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 sclection of a sequence of sub-areas in the first arca along the
determined path, and

Fig. 4 shows schematically and exemplarily 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 dynamic light effect. The method 100 comprising: receiving
110 an image; selecting a first arca 120 in the received image based on first selection criteria;
selecting a sequence of sub-arcas 130 in the first area based on second selection criteria;
cxtracting at least one color value 140 from cach sub-arca in the sequence of sub-arcas; and
controlling 150 the one or more lighting devices based on the extracted color values.

The number of sub-arcas in the sequence of sub-arcas, the size of the sub-arcas
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 area. 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 (¢.g. processing power) to generate
variations based on a limited number of sub-arcas, as an example only, two or three sub-argas
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 averlapping or non-overlapping. Again, the amount of
overlap can be user selectable, predetermined or dependent on the received image or
selection of the first area. Selecting overlapping sub-areas can help to create smooth
transitions. For example, if 2 user wants to have calm dynamics, subsequent sub-areas in the
sequence of sub-arcas can largely overlap {e.g. for a shifting window, only move a few
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 (e.g. 50% overlap
or fess).

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 example, 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. Linecar elements in an image, such as a horizoun, can be recognized using
image analysis or an assumption can be made that a horizon is a horizontal line in an image
paralict along an image axis.

Fig. 2a shows a static image 200 of a sky 205 and body of water 210 with,
along the horizon 215, a setting sun 220. 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-areas 260, 262, 264 in the first area. Fig. 2d shows three sets of colors 270,
280, 290 extracted from the sub-arcas 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 210, 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 2085, 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
lighting 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 sccond lighting devices emits a

sequence of colors 274, 284, 294; and a third highting device emits a sequence of colors 276,
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286, 296. Other options for the dynamic light effect are for all three lighting devices to render
the same colors synchronously (e.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-area are rendered in a random sequence, yet a tighting
device first renders the colors extracted from the first sub-arca 260, and only then from the
next sub-areas 262, 264 in sequence.

Fig. 3a shows an irnage 200 in which a first arca 250 has been sclected. 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 {e.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-areas, 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 form the basis in the image 400 for
generating a dynamic Hght effect. A first arca 420 in the image 400 is sclected, the first arca
420 comprising the object 410. A sequence of sub-arcas 430, 440 within the first area 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-arca 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 gesture (c.g.
pinch} on a touch screen.

The method can be exccuted by a computer program product, such as an
application for a smart phone or an embedded software component on a controller fora
lighting system. Selection of the first area, the sequence of sub-arcas 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 exarple, 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 1s minimurm 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] +
Difference [2-31 +.. .+ Difference [N-1 — N}, Wherein each nurnber {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 [1-2] + 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 mto 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 Coramission on
Hiumination’s delta Empfindung metric) of various color spaces. The best results can be
obtained with perceptually linear color spaces like CIELAB, CIELUV or CIECAMO2.
Optional further steps can be executed for linear ordering of the colors. For example, more
dominant and more frequently occurring colors can be shown first {(c.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 example,
linear interpelation 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 illustrate how colors can be assigned to
lighting devices. A first color for the first lighting device 1s 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 now color can be picked from the color set. This process can be repeated
until alf 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 fuminaire with multiple light sources. Examples of other rules that
can be applied 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 each
lighting device an cffect 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 iilustrated 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
disciosure, and the appended claims. In the claims, the word "comprising” does not exclude
other elerents 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 counstrued 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, gach color value extracted from a sub-area in
the sequence of sub-areas; and

- controlling the Hghting 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 comprises:

- determining a color homogencity of each of a plurality of areas in the received
image; and

- selecting one of the plurality of arcas as the first arca based on the determined

color homogeneity of the one of the plurality of arcas.

3. The method according to claim 1, wherein selecting the first area in the
recetved irnage 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.
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4. The method according to claim 3, wherein the detected object i3 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 arca based on the second selection criteria comprises:
- determining a path in the first area in the recetved irnage; and

- selecting the sequence of sub-areas in the first area 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 arca are of different sizes.

i1. The method according to claim 10, wherein the sub-areas in the sequence of

sub-areas are of an increasingly smaller size.

12. The method according to any one 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-arca.

Videndum Production Solutions, Inc. Ex. 1002
Page 584 of 657



(V)

WO 20617/097741 PCT/EP20616/679847
12

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 are 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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12 Non Patent Literature 16-289561.pdf no 17

97c0bff0567268a753b2f85056 1be9e3 1584
3bSa

Warnings:

Information:

14905749

13 Non Patent Literature 17-298096.pdf no 36

70cd 16f8b95babc669cf30c431b9bb661aa|
15edb

Warnings:

Information:
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30372

14 Fee Worksheet (SB06) fee-info.pdf no 2

93a5b7af0790eff653021a9f08f9113d7a83

Warnings:

Information:

Total Files Size (in bytes)1 26850688

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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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: PHAM Thai N. §

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

] 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
X Please charge the fee of $120 (Small Entity Status) set forth in 37 CFR
1.17(p) to Deposit Account 501407. Appropriate fee attached.

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.
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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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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.O. BOX 16446
ARLINGTON, VA 22215 | ART UNIT PAPERNUMBER |
UNITED STATES OF AMERICA 2844
DATE MAILED: 09/26/2018
I APPLICATION NO. 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 30 $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
ap(fropriatt 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.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
ﬁave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

67801 7590 09/26/2018 I hereby certify that this Fee(s) Transmittal is being deposited with the United
MARTIN D. MOYNIHAN d/b/a PRTSI, INC. States Postal Service with sufficient postage for first class mail in an envelope
P.O. BOX 16446 addressed to the Mail Stop ISSUE FEE address above, or being facsimile

S transmitted to the USPTO (571) 273-2885, on the date indicated below.
ARLINGTON, VA 22215 —
UNITED STATES OF AMERICA Deposiiors namme)

(Signature)
(Date)
APPLICATION NO. 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 I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 $0 $0 $500 12/26/2018
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAM, THAIN 2844 315-297000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). : 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. 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 ass'i%nee 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 [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) J Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [dThe 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)

| Applicant certifying micro entity status. See 37 CFR 1.29 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.

J Applicant asserting small entity status. See 37 CFR 1.27 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.

d Applicant changing to regular undiscounted fee 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 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Offic COMMERCE
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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

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  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 | ART UNIT 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. Arecord 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 'TfmTl'D":;M 9&2"“ By st 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
requirement and election have been incorporated into this action.

; the restriction

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)[J 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. [1 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. K 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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Issue Classification

Application/Control No.
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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 {iHits Search Query DBs iDefault iPlurals {Time
# Operator Stamp
S31 16007 {{(H05B37/02 OR HO5B37/0272 OR us OR ON 2018/09/17
HO05B37/029 OR H05B37/0281 OR H05B33/08 {PGPUB; 11:54
OR H05B33/0842 OR F21V23/00 OR USPAT
F21V23/003).CPC.
S32 i1 light$4 with control$4 with (calculat$4 or Us OR ON 2018/09/17
comput$4) with simulat$4 with (camera or PGPUB; 11:59
Hpiture$1) with frequen$3 with user with USPAT
shutter$4
S33 6 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
ipiture$1) same frequen$3 same user same  {USPAT
shutter$4
S36 42 (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
Hipiture$1) and frequen$3 and user and USPAT
shutter$4 and frame and rate$1).cim.
S38 i1 S31 and S33 us OR ON 2018/09/17
PGPUB; 12:09
USPAT
S41 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.

file:///C/Users/tpham3/Documents/e-Red%20Folder/15820469/EASTSearchHistory. 15820469_AccessibleVersion.htm[9/1 .
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EAST Search History

9/17/2018 1:31:55 PM
C:\ Users\ tpham3\ Documents\ EAST\ Workspaces\ 15849819_1.wsp

file:///C/Users/tpham3/Documents/e-Red%20Folder/15820469/EASTSearchHistory. 15820469_AccessibleVersion.htm[9/1 .
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 15820469 GAMMONS ET AL.

v Rejected - Cancelled N | Non-Elected A Appeal

H“ Examiner Art Unit

THAI PHAM 2844

= Allowed + Restricted | Interference 0] Objected

[0 Claims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47

CLAIM DATE

Final Criginal |03/03/2018|09/17/2018

1 v =

W[N] |WIN

N ENENENENEN ENENENENENENENENENES ENENEN
[}

U.S. Patent and Trademark Office Part of Paper No. : 20180917
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INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of.: §
§
Roderick Allen GAMMONS et al. § Confirmation No.: 5873
§
Serial No.: 15/820,469 §
§ ArtUnit: 2844
Filed: November 22, 2017 §
§
For: LIGHTING SYSTEM AND § Attorney Docket: 74945
CONTROL THEREOF §
§
Examiner: Thai N. PHAM §

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

Alexandria, VA 22313-1450

PETITION TO ADD INVENTORS UNDER 37 C.EF.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. Meynihan/
Martin D. Moynihan

Registration No. 40338

Telephone: (703) 859-9634
Date: November 9, 2018
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3o Code: Gath PTIHAIGE (08-12)
Document Description: Oath or declaration filed Approved for use through 07312094, ORME O851-G032

3. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Unger the Papanyork Raduction Act of 1995, no parsons #re requiress io respond i 2 o fon of information uniess it contains ] valid (ME control number.
/  DECLARATION FOR UTILITY OR Attornay Dosket \\
Nurmiber 7848
DESIGN urn
PATENT APPLICATION First Named Inventor | Roderick Allen GAMMONS
{37 CFR 1.83) :
COMPLETE iF KNOWN
Seclaration Deciaration
i Submitted ; Submitted After imitial 0 T N 950 AR
ﬁ Wt friticst C Fifing (surcharge Application Num“s T 15/820.488
Filing (37 CFR 1.16{f); Fiing Date Naverber 22, 2017
reguired 4
SArt Unit 2344
\ Examiners Name Thai N, PHAM ;“é

LIGHTING SYSTEM AND CONTROL THEREQF

(Title of the Mealiong
As below named invertor, | hereby declare that:

This declaration is directed tor

(:E The attached application,
OR

United States Appiication or PCT Number 15/820.468
Filed On November 22,2017

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:

t hereby acknowledge that any wiliful faise statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (8) years, or both.

Authorization To Permit Access To Application by Participating Office

m i checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (ERQ), the

Japan Patent Office (JPQ}, the Koerean intellectual Property Office (KIRO), the World inteffectual Property Office (WIRQ), and
any other intellectual property offices in which a foreign application claiming priority to the above-identified palent application is
filed acoess o the shove-identifiad patent application. See 37 CFR 1.14(c) and {h). This box should not be checked i the
applicant does not wish the EPQ, PG, KIPO, WIPQ, or other intellectual property office in which a foreign spplication daiming
prionty o the above-identified patent application is filed t© have access o the above-identified patent application.

In accordance with 37 CFR 1.14¢h}{3}, access will be provided (o a copy of the shove-identifiad patent application with respect
o 1) the shove-identified patent application-as-flad; 2) any foraign application to which the above-identified patent application
claims priority under 35 U.8.C. 118(a}-(d} if a copy of the foreign appiication that satisfies the ceriified copy requirement of

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

In acoordance with 37 CFR 1.14{g}). access may be providad to information conceming the date of fling the Avthorization to
Parmit Access fo Appliostion by Pertisipating {ifces.

[Page 10f Z}
This collestion of information is required by kLY U S.C. 115 and 37 CFR 1.83. The information is required 1o obiain o ratain & benefit by the public which is i
file {ard by the USFTO to process) an ap Ne is i d by 35 J S C 122 and 37 CFR 1.11 and 1.14. This collection is esfimaled o iake
21 mirkges to complete, including gathering, p g, snd submi the } caton form to the USPTO. Time wilt vary depending upon the
individual case. Any comments on the amount of ime you requsm o oamaleﬁe this form andfor suggestions for reducing this burden, should be sentto the
Chief information Offices, U.S. Patent and Trademark Office, U.5: Department of Commare, P.0O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissinner for Patenits, P.O. Box 1450, Alexandriz, ¥A 223131450,

i you nes assistance in complating the form, call 1-800-PTO-9198 and sefect oplion 2,
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Attorney Docket Number: 70845 FTOAIACS (0612}
Approved for use through 31212014, GMB (6514 2

U.8. Patent and Tradomark Office; U3, DEPARTMENT QF COMME

Under the Papeiwnrk Reduction Act of 1995, no porsons are reguined o respond o a collection of | Son sniess it ins @ vatid OME contmt manier,

DECLARATION — Utility or Design Patent Application

The address

Chireot alf ,' associzted with ﬁ?gﬁi OR

E::g Correspondence
address below

Correspondence to. Custormner Nurnber:

g

T —
ity ST Shate T¥p
Country h Telephone T Ernail

 have raviewed and understand the contents of the above identiied spplication.

{ acknowladge the duly to disclose information matarial to the patentsbility of the claims. as defined by 37 CFR 1.56.

Roderick Allen GAMMONS

tnveniors Bignaiure Late (Uplionsl}
; B

Hesidenos City Biate Country

Staines Upon Thames Surrey Graat Britain

Maliing Addrass

438 Chertssy Lane

City Stgte Zip Counfry

Staines Upon Thames Surrey TWI8 3LR Great Britain
Aditional inventors are being namedon the __3 neet{s) PTOMIAE hed heraia o
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Attorney Docket Number: 70845

PTOAIAIC (35-12)8

Appraved for use through (1247201 4:0ME8 06510032

Us

Fatent and Trademark Offic

U3 DEPARTMENT OF COMMERCE

Undar the Pepenvork Reduciion Act of 1835, po persons are requiied to respond 10 & collection of information unless it eontaing a valld OME osnirol number,

g

SUPPLEMENTAL SHEET FOR DECLARATION

L

ADDITIONAL INVENTOR({S)
Supplemental Sheaet (for PTO/AIANE 08}

Page 1 _of 1

Legal Mame of Additional Joint Inventer, ¥ any!

(.., Given Mame {{irst and middle {if any}} and Family Name or Surnama}
Andrew FRANCIS

Inventor's

Signature  Date (Qptionat).
Witham Essex Great Britain

Fasidence: Gy State Courdny

4 Wickham Bisheps T

datting Address

Witham Essex A8 2NU Great Britain
ity State Zin Couniny

j Legai Mame of ddditional Joint Invenier, if any;

{£.g., Given Name {first and middie {if any}} and Family Name or Sumame)
Roderick Aaron GAMMONS

Cinventor's
Signature Date (Optional}
Winkfield Windsor Great Britain

-Residence: City Siate Country

Yetch Cottage, Love! Road,
Mailing Address

Winkfield Windsor B4 2BY Graat Britain
City State Zit Couriry

Legal Name of Additional Joint Inventor, if amy:

{£.g., Given Name {first and middle {if anv}) and Family Name or Surnama}
Stefan LANGE

fnventors

W E R e

H

Signature g’% S Date (Optional) a0
'Shappermn Middiesex Great Britain
”Residence: Cit\‘{_a Siate Caourntry
 Cedar Lodge, Towpath

Maijling Address

Shepperion Riicddiesex TWe7 8L Great Britain

City State i) Couniry

Thiz Solfection of inforrnation is

by 35 LLBC. 115 and 37 CFR 1850 The information i red fo obtsin or relain a banefit by the public whish is o file {and by the USPTQ fo
7 : : :

prosess} an ag fidentiality
arad iHing the lted tieath

andior 3:egge.°:mns for red:
VA 22243-1450; DO NG

by 35 LL3.C. 122 ang 37 CFR .11 and 1,14, This collection is oski o take 21 inincies o
foien ko the USPTO, Tims will vary depending upon ihe individual case. Any commants an amount of ime you requl

osomplels s form

this Burden, should be 5201 10 the Chief infanmation Officer, 1.8, Patent and Tradeimarnk Office, LS. Deparment of Commeree, .0 Box 1458, Alexandria,
P FERS DR COMPY

€0 FORME TO THIG ADDRESS. SEMND T8: Commissioner for Patents, P.O. Box 1480, Sexandria, VA 22313-1454.
ced 585i8ianos i compinling the form, osli 1-800-PTO-¢183 (1-850- TEG-9198) and seiaei splicey 2.

if you
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TO84S
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
TWI7 8L Middiesex

Great Brivain

hereby sell{s), assign(s) and transfer{s) toy

Rotolight Limited

c/o London Law, The White House, 57-63 Church Read, Wimbledon Village
SWi9 S58 London

Great Britain

(hereinafter called the “Assiguse™), s successors, assigns, nominess or other legal
representatives, the undersigned’s entire rights, title and interest in and to the invention titled:

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

US Patent Application Me. 15/82¢,469,
fifed on November 23, 2617,
and identified as Attorney Docket No, 74945

and in and 1o said Paterd Application, and all original and reissued Patents granied therefore,
and all divisions and continuations thereof, any comresponding PCT Patent Application and
the National Phases thereof, including the right to apply and obtain Patents in all other
countries, the right to claim priority under International Conventions, and the Letiers Patent
which may be granied thereon:

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 couniry 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 requisite for

such Patent Applications, and do everything possible to aid said Assignes 1o apply for, obtain
and enforce Patent proteciion for said invention.

ASSIGMOR

Stefan LANGE

dst ooben (8

Datel

Videndum Production Solutions, Inc. Ex. 1002
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Attorney Docket Number : 70945 PTO/AIA/96 (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 1895, no persons are required to 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.:_15/820,468 Filed/lssue Date: November 22, 2017

Titled: LIGHTING SYSTEM AND CONTROL THEREOF

Rotolight Limited. a _Corporation

(Name of Assignee) {Type of Assignee, &.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is {(choose gug of options 1, 2, 3 or 4 below):
1. E.’I The assignee of the entire right, title, and interest.
2. B An assignee of less than the entire right, title, and interest (chack applicable box):

B The extent (by percentage) of its ownership interestis ___%. Additional Statement(s) by the owners
helding 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, tifle and interest are:

Additional Statement(s) by the owner(s) holding the baiance of the interest must be submiited o account for the entire
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, titte, and interest are:

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

4. D The recipient, via a court proceeding or the like {e.g., bankrupicy, 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 gne of options A or B below):

A ij An assignment 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. E A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: _nventors Roderick Allen GAMMONS To: Rotolight Limited
Andrew FRANCIS and Roderick Aaron 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 to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to lake 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.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 sclect option 2.
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Attorney Docket Number : 70945 PTO/AIA/96 (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 1895, no persons are required to 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 thereof is attached.
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.
6. From: To:

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

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

D Additional documents in the chain of title are listed on a supplemental sheet(s).

E 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]
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| Supplemental ADS PTO/AIAM4 (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

|:| 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 I 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 | B

Videndum Production Solutions, Inc. Ex. 1002
Page 631 of 657



| Supplemental ADS PTO/AIAM4 (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

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 Shepperton 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/AIAM4 (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

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) I 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:

] 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
L] 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

Videndum Production Solutions, Inc. Ex. 1002
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| Supplemental ADS PTO/AIAM4 (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 Number 15/820.469

Application Data Sheet 37 CFR 1.76

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, WIPQO, 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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| Supplemental ADS PTO/AIAM4 (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

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 Martin | Last Name | Moynihan Registration Number 40338

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 Suz-s'l';(t:)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Suz-;’;(t:)l in
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 .. . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
35819
Petition for review by the Office of 70945PetitiontoAddInventorSt
! iti fanLANGE.pdf ne 1
Petltlons efan p bf41c7c8376790ab3a5f03ae0db4f92d90f2|
a706
Warnings:
Information:
581678
2 Qath or Declaration filed 70945Exectit:,c\jlggclzr;anonStef no 3
an ) p 3439932001ac7cc77c¢91833e2d15449chas|
Warnings:
Information:
317114
Assignee showing of ownership per 37 70945ExecutedAssignmentStef
3 9 CFgR s PP anLANGESecondSTATEMENT. ho 3
. df 1b2323a5181e1789d38e275cfi591e103674
p
Warnings:
Information:
80379
- 70945SupplementalApplicatio
4 Application Data Sheet no 5
nDataSheetpdf eadaBbb434e743684b60f1d 1a9f7602b7ca
a6825
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
30099
5 Fee Worksheet (SB06) fee-info.pdf no 2
7fbee2, beb2775b913c4: 09
62132
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

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto gov

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

15/820,469 11/22/2017 Roderick Allen Gammons 70945
CONFIRMATION NO. 5873

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

ARLINGTON, VA 22215 OO

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/
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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 1450

Alexandria, Virginia 22313-1450

WWW.USpto gov

APIFTI{JII\(/:IQE;ON I 35 1I(LcI)1\I§AOTrE I GEPN?%{T 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 ) KR O R TS AL AR

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).
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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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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.0O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (57 1)-273~2885

INSTRUCTIONS: This form should be w
appropriate. All further correspondence i
indicated uniess corrected below or dir
maintenance fee notifications.

'lﬁding the F advanc

otherwise in

, by {a) spe

d). Blocks 1 theough 5 should be compl
be mailed to the current correspondence
Jor (b) indicating a sepavate "FEE

!1()[1f1£d110n ’)E ma:menan €

rders >
ving a new correspondence address

RIESS (Note: Use Block 1 for

INT CORRESPONIIENCE ADD!

6701 7590 09/26/2018
MARTIN D. MOYNIHAN dib/a PRTSI, INC.
P.O.BOX 16446
ARLINGTON, VA 22215
UNITED STATES OF AMERICA

any chavge of address)

ic: A certificate of mailing can m;h te used for domesti
) Transmittal. This certificate cannot be used for any r accompanying
b additional paper, such as an assignment or formal drawing, mmst
have its own certificate of mailing or iransmission.

I

riificate of Mailing o Tr*mﬂmx%mn

this Fee(s) Transmital is g deposited with the United
StdtLS Postal Service i}x suff; m posmoc for first class mail in an envelope
ssed to the Mail Stop address above, or being facsimule
tted to the USPTO (571) 273 ’8 3, on the date mdnmcd below.

1 hereby certify th

(Depositor's marce)

{Signatvre)

{Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET 2 CONFIRMATION NO.
15/820,469 §5/22/2017 Roderick Allen Ganymons 70045
TITLE OF INVENTION: LIGHTING SYSTEM AND CONTROL THEREQOF
E ; SR DUE i PUBLICATION FEE I TOTAL FE DATE DUE
nonprovisional $500 30 3500
E EXAMINER ; ART UNIT ! CLASS-SUBCLASS !
PHAM, THAIN 2844 315-297000

ess or indication of

Change of correspondence 4

CTRI 363).

4 Change of correspondenc
Address form PTQ/SB/122) attached.

{d "Fee Address" indication (or "Fee Address” T

dication form

PTCO/SE/MAT; Rev 03-02 or more recent) attached. Use of a Customer

Number is required.

ce Address” (37

e address (or Change of Correspondence

2. For printing on the patent {ront page, list

(1) The names of up to 3 registered patent attornpeys 1
OR, alternatively,
{2) The name of a single firm (having as a member 3 2
reg stered attorney or agent) and the names of uj {
istered patent attorneys or agents, I no name 3

hs ed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TG BE PRINTE

> is identified below, no
11. Completion of this form is D

(A) NAME OF ASSIGNEE
Rotolight Limited

Please check the appropr

ON”

te assignee category or categories {(will not be printed on the pateat) :

HE PATENT (print or type)

> data will appear on the patent. [f an assignee is identified below, the document has been filed for
OT a substitute for filing an assignment.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)
London, Great Britain

L8 Individual Corpor:

fud Government

i}

or other private group entity

o:

43. The following fee(s) are subm

L..] Publication Fee {(No s
¥ Advance Ovdes - # of C

atity discount permiited)

opies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
@ A check is enclosed.
Form PTG-2038 is attached.
e director is hereby authorized to charge the required fee(s), any deficiency, or credits any
ayment, to Deposit Account Number _ - B(-1407 - (enclose an extra copy of this form).

Payment by credit card.

The

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

3 - N . . e o D 1 9

Lwd Applicant asserting small entity status. See 37 CFR 1.27

L3 Applicant changing to reguiss undiscounted fee status.

see forms PTO/SB/15A and 15B
pted at the risk of application aband

NOTE: Absent a valid certification of Micro Entity St
viment in the micro entity amount will not ¢
jously under micro eutity status, checking this box will be taken
ment (o micro entity status.

> apphumun was pre
ification of loss of ent

ing this box wilf be taken o be a notification of loss of entitlement to smaldl or micro
applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.3 and |

and certificati

.33. See 37 CFR 1.4 for signature requirem

N i< Martin B. Moynihaw
Authorized S

December 24, 2018
Date

ignatuse

Biartia B3, Moyniban

Typed or printed name

40338

Registration No.

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

Page2o0f 3
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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 Suz-s'l';(t:)l in

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 Suz-;’;(t:)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 ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
230396
70945IssueFeeTransmittalShee
1 Issue Fee Payment (PTO-85B) tfromNoticeofAllowancedated no 1
265ep201 8,pdf f5784c439962da4ab4356bees0al57193edt
137¢
Warnings:
Information:
29993
2 Fee Worksheet (SB06) fee-info.pdf no 2
a5f623782b18491f295e3dd 15e1034434a3
alfdo
Warnings:
Information:
Total Files Size (in bytes)1 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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Please amend the Paragraph beginning at Pape-8riine2ras follows:
Figure 33 1s a flow diagram of a method for adjusting a lighting device;

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

Please amend the Parvagraph 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 in a single studio lamp device 120. In one example, the
! light 102amp dewiee—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 microcontrolier or other computing unit is integrated in the lamp_device

120 for performing calcuiations.

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

An input interface 103 including a A-control panel is provided at a back panel of

the lamp _devicetsl 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 lamj

deviceieht 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
imnefficiency 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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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. This Information Disclosure Statement
is being filed after the payment of issue fee. Applicant requests that it be placed in the
application file.

Respectfully submitted,
/ Martin D. Moynihan /
Martin D. Moynihan

Registration No. 40338
Telephone: (703)859-9634

Date: 18 January 2019
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