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by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted 
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before 
submitting them to USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public 
after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of 
the attached form related to a patent application or paten. 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 a n other federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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. ·--·~----------· ... . 

'J'itle~--~?lltent based_~y~~mk range c~r_rec_!~on 

Question 1) 
Vlhat is the '1Advance ln The State Of The Art'1 oftered by the ne\v concept? In other \Nords, \:c.'h:Y 
is the new concept better than current methods? To am;\ver this question: 
a) Provide a short description of the problem addressed by tbe ne\v concept; 
b) Provide a short description of hm-v the problem is currently addressed; 
c) Provide a short description of how the nev,., concept addresses the problem; 
d) Define the Advance In The State Of The Art offered by the nev.- concept 

Ansvrer 1) 
(a) The Problem Being Addressed 

The image sensor in a digital still camera (DSC) has a limited dynamic range, this prevents from 
capturing all the information in a scene. For example, taking a picture uf a person standing in the 
shade in front of an bright open w-indo\V ---- in this situation, the sensor cannot capture both the 
details of the bright view coming through the window and the details of the Person face (in the 
shade). In situations1 ,vhere foe sensor lacks in dynarnic range, it is necessary to com.pensatc for 
the lack of dynamic rangl~ by adjusting tlie exposure tirne and/or employing dynamic range 
compression/enhancement methods. 

The problem being addressed is that in situations in which the sensor has limited dy1mmic range, 
the images captured lack in details which are important to the end user (such as the person face). 
The reason is that cameras do not consider image content ( such as human face) when deciding on 
the method imd amount of correction for the image sensor's dynamic range problem. Not 
considering the conknt delivers images \Vhich lacks in details \Vhich are important to the ,~nd 
user_ 
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Figure 1: Situation with dynamic range probkrn causes content loss {dark faces) 
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Faces are a little 
briahter 

__ Backl 
iQht 

Figure 2: Image after dynamic range compression, foe.es are more visibk~, but still too dark 

(b) How The Problem is Currently Addressed 

Cunently, the problem is being addressed by adjusting the exposure of the sensor and/or 
empkJying dynamic range compression/enhancement correction methods, The current method tbr 
handling the problem does not take into consider:1tion the content of the image, for example-­
showing the ddails of a face in the foreground should have higher prioritv over sho\.ving the 

~ ._. .!l. ... .... 

details of ,.·iew in the background. 

(c) How The New Concent Addresses The Problem 

The new concept identifies important content~ such as faces using Face Detection. The location 
of the faces is using to dete.r.m.ine dy1.1amic range correction.methods and amotmt 
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For example, using the location of a dark face to detennine the exposure time, the exposure \Vill 

be adj LIBted so that the face is bright and visible, This might come on account of loosing 
infomrn.tion in the image highlights (saturation). 

Another example, is adjusting the dynamic range compression (Z-light) parameters so that the 
face is gained up digitaHy. In this case, the face is bright and visible without causing loss of 
inform.ation in the highlights (saturation). 

{d) The Advance In The State Of The Art Offered Bv The New Concept 

The advanced in the state of the art offored by this new concept is the use of image content to 
detem1ine methods and amo1mt of dynamic rangt~ correction. For example, detecting dark faces 
and brightening them (using dynamic range correction) when needed to achei ve a more pleasing 
image with visible content which is important to the end user. 

Question 2) 
\\/hat benefits does the ne,.v concept bring to Zoran customers? For example, these benefits co\1!d 
be new product features, more reliabk: opt.:ration of old product fi.%1.tu.rcs, faster operation of old 
product features, lower cost, smaller size, low·er povver use (longer battery life or less heat 
generated), or greater compatibility with existing products, 

Answer2) 

The ne\v concept allov.'s Zoran • s customers to achieve pictures that shmv better the content that is 
important to the end customer - for example, light up dark faces v.rhhout degrading the bright 
scene in the background, 

Question 3) 
\Vhat basic methods, techniques, strategies and implementation does the ne,:\-' concept use to 
provide the benefits described in 2)? The fil1S\Ver to this question defines the fond.amental 
principles used by the new concept, how these fondru11ental principles •work, ho'<V these 
fi.mdamenta! principles provide the unique benefits offered by the concept, and hov,r an 
knowledgeable person can build the invention. Note that an algorithm CANNOT be patented, but 
the hardwru·e/soft\;vare combination, ,vhich implements the algorithm, can be. So if the concept is 
a nev-i algorithm. make sure you describe the steps the algorithm foUo\vs in :~cf!l{D..~, suppmi:ed 
by equations if needed (hs ''JV1ethod1

'), AND the hardware the algorithm executes on (its 
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"apparatus''). Use block diagrams and dra-wi.ngs to support a description of the concept's 
implementation. You can use any drawing tool, but please convert the output to the JPEG format 
and paste these JPEG dra,vings into the NCD fon11. If you use acronyms make sure you define 
each acronym when it is first used. Do not assume the reader k.11mvs: the meaning of any acronym. 

One \Vay of content based dynamic range correction is using Coach 11 Face Detection for content 
identification and Coach 11 Z-Light for dynamic range compression. The Coach 11 Face 
Detection \Vil! be used to identify faces in the image. The ouput of the Face Detectino modul is a 
list of faces along \Vith their corresponding locations in the image, The list of foe.es locations wm 
be used as an input to the Z-Light module. The Z~Light module \ViH analyse the face locations in 
the image and determine the digital gain to be applied to those areas. 

For normal image data (non-face), Z-Light applies a digital gain which is calculated accoring to a 
user defined gain LUT. The LUT defines the input/output relation (digital gain), fitther more z~ 
Light will make sure local contrast is maintained when applying the digital gain. The gain LUT, 
is designed by the camera manufacturer to best fitnormaJ content (without specific priority), 

For specific image content (i.e. face), Z-Light v1iill use a gain LUT ,vhich is optimized to brighten 
the fac.:e to a dt$ired user levd. The gain LUT will be calculated according to the face ir:nage data 
,:vhich can be obtained from the image data (input to Z-Light) and the face location (ou.ptut of 
Face Detection module). 

Another ,vay to acheive a similar effect is to edit the Z-light gain map at the location of faces. 
The Z~Light gain map is a 2D map of digital gain coeficients which will be applied to the image 
data. This can be done using SW (CPU only) or by applying an alpha map \vbich is compose of 
the fr.1.ce locations using the Coach 11 nvnx H\\l accelerator. 
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Face 
Detection Faces 

Location , ., 
' 

lrnage - Z- ~ Corrected .. .. 
Data I inht lmaae 

Figure: Face Detection bused Z.Light block diagram. 

Figure: Z--Light gain LUI 
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Figure; Z-Light 2D gain map-- bright areas represent higher gain, darker areas represent lower 
grun 

Question 4} 
'What other v.iays are there to achieve the sarne results realized by the new concept. even if these 
other \Vays cost more, are more complex, or require sig11ific1.mti,y greater processing pmver? Hmv 
is the advance different and better than these other ways? 

Answ·er4) 
Use sensc,r/processing with higher dynamic range. 
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Question 6) 
If the application environment changes, wm the nev,,, concept stiB have value? For ex.ample, if: 
a) the price of memory drops by half; 
h) avaHah!e processing po,,ver increases by 2 times, or; 
c) new technologies fi.,r the sensing, transmission, protection, processing, display or storage 

of data, are introduced; 
do you think the nev,' concept will stm offer an advantage to Zoran customers? \~/hat ,vouid this 
advantage be? This is an important question because it takes 3 to 4 years for a patent application 
to be gTanted and issued. In that time the application environment \Vill most definitely change. 

Answer6) 
The nev.- concept is useful as long as there is a problem of dynamic range. 

Question 7) 
How can a product that uses the n<.~;,v concept be readily identified? Can it be identified by off 
chip measurernents, by improved product performance, by unique product features, by the use of 
particdar peripheral chips, or the use of a unique board layout? How car1 the concept be 
implemented so that its use can he detected from off chip measurements? This is important so 
Zoran can see if another company is using the com.:{~pt without its permission, 

Answer 7) 
The way to identify ,vhether the technok)gy is being used in a product is by capturing pictures 
\Vith and -..v.ithout specific content (such as faces) and. check v./hether the camera uses any special 
processing ,vhich is depend,mt on the content. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Content Based Dynamic Range Correction 

First Named Inventor/Applicant Name: Erez Gali I 

Filer: Aditya Krishnan/Danielle Schmidt 

Attorney Docket Number: MZCO08020 
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Provisional Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Provisional application filing 1005 1 220 220 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Total in USD ($) 220 

13



Page 14 of 18

Electronic Acknowledgement Receipt 

EFSID: 6604966 

Application Number: 61285063 

International Application Number: 
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Filer: Aditya Krishnan/Danielle Schmidt 

Filer Authorized By: Aditya Krishnan 

Attorney Docket Number: MZCO08020 
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Filing Date: 

Time Stamp: 16:59:47 

Application Type: Provisional 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 
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RAM confirmation Number 3500 

Deposit Account 504472 

Authorized User 

File Listing: 

Document I Document Description 
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New A~~lications 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 A~~lication 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 
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New International A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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APPLICATION 
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61/285,063 

76331 

FILING or 
37l(c)DATE 

12/09/2009 

Zoran Corporation 
1390 Kifer Road 
Sunnyvale, CA 94086 

GRPART 

UNIT FIL FEE REC'D 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

MZCO08020 
CONFIRMATION NO. 7431 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~lijljjl!~U] 11111111111111111111111 

Date Mailed: 12/23/2009 

Receipt is acknowledged of this provisional patent application. It will not be examined for patentability and will 
become abandoned not later than twelve months after its filing date. 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 

Applicant( s) 
Erez Galil, Sunnyvale, CA; 

Power of Attorney: 
Aditya Krishnan--41531 

If Required, Foreign Filing License Granted: 12/17/2009 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 61 /285,063 

Projected Publication Date: None, application is not eligible for pre-grant publication 

Non-Publication Request: No 

Early Publication Request: No 
Title 

Content Based Dynamic Range Correction 

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 
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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 US PTO 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-HAL T (1-866-999-4158). 

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 
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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). 
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