WO 2009/151903 PCT/US2009/044687
1/8
1A 1B 1C 1™
100
LN
2A 2B 2C 2M
3A 3B 3C 3M
NA NB NC NM

FIG. 1

210

200

230




WO 2009/151903 PCT/US2009/044687

2/8

286 =
284 BN NG ‘ 262
282 264
280 % 270
274

278 ¢ 276




WO 2009/151903

PCT/US2009/044687

3/8

FIG. 3C

N
O

Camera Array
410

l 442
412 A

Image Processing
Pipeline Module Coz’zgller
420 —
444 T
422——/:r |/\/ 446

FIG. 4



WO 2009/151903 PCT/US2009/044687

- —— . WA AW WARYS MWW W  wemm e e GG G e s e SOMES M o s gmmms e oo

Upstream | ' 420
Pipeline (N~

Processing
510

]
Y

Image Pixel
Correlation |,
514

l

|

|

|

|

]

|

|

|

|

|

|

|

Parallax |
Confirmation |
and & I
Measurement |
518 |
|

|

|

|

|

|

i

i

|

|

|

|

i

]

|

|

'

- Address and
Parallax

. Phase Offset
Compseznzsatlon /524 Calibration

594

Process Pipeline

' ~~_ 558

Super Address - 572
S548 )

Resolution Conversion e
526 530

Imagers
540

Yol

A
Ve

546 "

|

Downstream ‘
v Color | !
Processing | :
|

|

Synthesized
P Image
422

564




WO 2009/151903 PCT/US2009/044687

5/8

G B P B G
R G P G R
P p P P p
R G P G R
G B P B G




WO 2009/151903 PCT/US2009/044687

6/8

G R G R G
B G B G B
G R G R G
B G B G B
G R G R G
FIG. 6B
P B P B P
G P R P G
P G P G P
G P B P G
P R P R P

FIG. 6C



WO 2009/151903 PCT/US2009/044687

7/8

= B P B =
G | R ! G
P G P G P
G | B | G
P R P R P

P R I B G
R B P G |
B I G P R
G P R I B
| G B R P




WO 2009/151903

8/8

Capture Luma Images, Near-IR
Images and Chroma Images

710

‘

Perform Nomalization of Capture
Images
714

A

Perform Parallax Compensation of
Images
720

A 4

Yes

A

Perform Super-resoiution
Processing to Obtain Super-
resolved Images

24

728

Lighting
Condition Better Than Preset
Parameters?

Normalize near-IR Image
with Respect to Luma Image

730

PCT/US2009/044687

No

A 4

Align Super-resolved Near-IR
Image and Luma Image

34

A4

Perform Near-IR Denoising
of Luma Images
738

v

Perform Focus Recovery
742

4

Process Super-resolution of
Near-IR and Luma Images

146

y

Construct Synthesized Image
50

FIG. 7




