©
L

a2 United States Patent

Shabtay et al.

US009538152B2

10) Patent No.: US 9,538,152 B2
45) Date of Patent: Jan. 3, 2017

(54)

(71)
(72)

(73)

")

@

(22)

(86)

87

(65)

(60)

(1)

(52)

CKET
M

A R

HIGH RESOLUTION THIN
MULTI-APERTURE IMAGING SYSTEMS

Applicant: Corephotonics Ltd., Tel-Aviv (IL)

Inventors: Gal Shabtay, Tel-Aviv (IL); Noy
Cohen, Tel-Aviv (IL); Oded
Gigushinski, Herzlia (IL); Ephraim
Goldenberg, Ashdod (IL)

Assignee: Corephotonics Ltd., Tel Aviv (IL)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 177 days.

Appl. No.: 14/386,823

PCT Filed: Nov. 23, 2013

PCT No.: PCT/IB2013/060356
§ 371 (e)(D),
(2) Date: Sep. 22, 2014

PCT Pub. No.. W02014/083489
PCT Pub. Date: Jun. 5, 2014

Prior Publication Data

US 2015/0085174 Al Mar. 26, 2015

Related U.S. Application Data

Provisional application No. 61/730,570, filed on Nov.
28, 2012.

Int. CL.
HO4N 5/262 (2006.01)
HO4N 5/232 (2006.01)
(Continued)
U.S. CL
CPC ............ HO4N 9/735 (2013.01); HO4N 5/2258
(2013.01); HO4N 5/23232 (2013.01);
(Continued)
110 112

(58) Field of Classification Search
USPC ......... 348/211.9, 211.11, 240.99-240.3, 237,
348/267, 273-280, 350, 376; 396/72, 76,
396/77
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

7,305,180 B2  12/2007 Labaziewicz et al.
7,561,191 B2 7/2009 May et al.

(Continued)

FOREIGN PATENT DOCUMENTS

WO 2009097552 8/2009

OTHER PUBLICATIONS

International Search Report and Written Opinion issued in related
PCT patent application PCT/IB2013/060356, dated Apr. 17, 2014,
15 pages.

Primary Examiner — Aung S Moe

Assistant Examiner — Euel Cowan

(74) Attorney, Agent, or Firm — Nathan & Associates
Patent Agents [td; Menachem Nathan

(57) ABSTRACT

A multi-aperture imaging system comprising a first camera
with a first sensor that captures a first image and a second
camera with a second sensor that captures a second image,
the two cameras having either identical or different FOVs.
The first sensor may have a standard color filter array (CFA)
covering one sensor section and a non-standard color CFA
covering another. The second sensor may have either Clear
or standard CFA covered sections. Either image may be
chosen to be a primary or an auxiliary image, based on a
zoom factor. An output image with a point of view deter-
mined by the primary image is obtained by registering the
auxiliary image to the primary image.
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