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The Light field can be represented as a series of 2-D representations

Directions Positions Sun Position/ Sky Condition
XY (ignore Z, for now...) 6. ¢
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Traversing the Analysis Scope

Existing Methods:

DGPs, Ev, Eh

NS

eDGPs ‘

Times
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Dimensional Organization

The 2-D representations can be nested to store the unique value (Luminance) of

each evaluated point in the Lightfield.

In theory these could be nested in any order, but on first glance this makes the

Most sense:
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Dimensional Structure

For straightforward sub-sampling, a concentric mapping (Shirley and Chiu 1997)

can transform the angular dimensions to cartesian.

Directions

Positions Sun Position/ Sky Condition

Shirley, Peter, and Kenneth Chiu. A Low Distortion Map Between Disk and

Square. Journal of Graphics Tools, vol. 2, no. 3, Jan. 1997, pp. 45-52.
Taylor and Francis+NEJM, doi:10.1080/10867651.1997.10487479.
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Adaptive Sampling Strategy

Calculate values for a set
of stratitied sub-samples

store typical
value
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YES NO

s X > threshold ?

Evaluate Test
Statistic X:
eg. contrast
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Test Statistics

Values (n sub-samples):

Possible test Statistics:

Dir

Pos

Sky

—‘

—‘

Rays

e contrast
+ max/(mid, min)

® mean, median

® max

Direction Map Position Map

by luminance

* avg. lum ratio * percentiles
e contrast ratio * avg. lum ratio
e direction (weighted e contrast ratio

* position (weighted
by avg. luminance)
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Abstract Data Type - 2D Tree
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Direction Tree Example - Level O
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Direction Tree Example - Level 1
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Direction Tree Example - Level 2
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Direction Tree Example - Level 3
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Initial Sampling Density

Without enough initial sampling, high
frequency events are missed.

No Contrast

Once samples are on the slope,
additional sub samples can easily
refine...

But discontinuities (like direct sun)
require a their own sampling method
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Additional Challenges

. An over-abundance of parameters:
+ subdivision statistics
+ subdivision thresholds
+ initial sampling and subdivision structure
+ pre-computation / partial sampling to determine sampling densities
. traversal order (breadth vs. depth vs. hybrid)

. Understanding the efficiency trade-offs between large matrix vs. small tree
operations and simulation vs. post-processing.

. Understanding fundamental limitations versus essily solved code
optimization
. Selecting subset of data for “ground truth” comparisons.

. Establishing a standard for acceptable accuracy to ground truth

+ There is a bit of confusion within the literature, comparing apples and fried
chicken.
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