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Introduction

Assorted Pixels

Coding and Modulation in Cameras
Break

Light Fields and Applications
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Computational lHlumination

Future Trends

Discussion
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Mohan, 60 mins
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Dimensions of Imaging
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Information in | 7 ‘ Finite 2D Pixel

Multiple Imaging m Array (Image)
Dimensions Sampling

How can we capture information in multiplendnsions
using only a two-dimensional array of pixels
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SVC : Spatially Varying Color SVE : Spatially Varying Exposure
( Bayer Pattern) ( Nayar et. al., 00)
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Multi-Sampled Image Reconstruction

.................

%ﬁﬁfé///ﬁ/ﬁ//ﬁjﬁ Image Reconstruction

Multi-Sampled SVEC Image Original Scene

« Can we do better than interpolating sepfrasdong
different imaging dimensions?

e Can we beat a reconstruction method thaimged
by Nyquist’'s sampling rate?
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Normal Camera Assorted Pixel Camera

;-L

R . wﬂrm-ﬂn”
il '.‘,.._ i |.'5I:l %ﬂ‘"n I:!_lr F‘#:'_E.a 1&1 o ;*?" ¢ "f “ %ﬂ‘_

g 2005 Bony-Kihara Research Canter, Inc.




Coded Computational Imaging Agrawal, Veeraraghavan, Narasimhan & Mohan

McGuire et al 07
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[Nayar et al, 03, 04]
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LCD Attenuation
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DMD Array:

DMD for Imaging:
(Malbet et al. 95, Kearney et al. 98, Castracané €&9a Christensen et al. 02)
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Micromirror Architecture:
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(by Texas Instruments)
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Imaging Lens DMD Electronics

Camera Electronics Tilted CCD Lens Focused on DMD
Nayar et al, CVPR 200¢
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Modulation: Examples

DMD Image Camera Image
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Captured Temporal Exposure Video Multiple Video Streams with
(4 Exposures) Different Exposures
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(Ginosar et al. 92, Kang et al. 03)
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Nayar et al, CVPR 2004
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Real-Time Recognition

Nayar et al, CVPR 2004



