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Context

Motivation & Goals

ntroducing accurate fluorescence model that can render highly scattering
fluorescent participating media. This model is presented to extend
orevious fluorescence models that ignore the spectroscopic properties of
the fluorescent dyes !'-2 3l and can only handle low scattering media - °!

Contribution

1. Development of Monte Carlo estimator that handles highly scattering
fluorescent participating media while taking into account the fundamental
characteristics of the fluorescent dyes including their emission and
excitation spectra, quantum efficiency, molar absorptivity and
concentration for a given mixture.

2. Extending the physically-based rendering toolkit (PBRT) € to be capable
of rendering highly scattering fluorescent media.

3. Qualitative validation of the resulting images by comparing their spectral
responses with experimental emission spectra of different fluorescent
dyes.

Our Fluorescence Model

Possible Events & Paths
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Monte Carlo Estimator

Our fluorescence model evaluates the radiance arriving to the film at certain
emission wavelength due to multiple scattering using the following Monte
Carlo estimator
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All the symbols are defined in the accompanying paper published in the proceedings

The path binary fluorescence visibility term indicates whether a
fluorescence event exits on certain path or not. This term is expressed by the
optical properties of the medium, the spectroscopic characterises of the
fluorescent dye, and the concentration of the fluorescent solvent in a given
mixture.

A valid fluorescent path expresses a series of inelastic scattering and a single
fluorescence emission.

Results

Rendering Results

Unbiased rendering of fluorescent cuvettes filled with highly concentrated GFP

and RFP dissolved in dense solutions.
The two cuvettes are excited with monochromatic light sources emitting at 460
and 520 for the GFP and RFP solutions respectively.

RFP : Red Fluorescent Protein

GFP : Green Fluorescent Protein

Qualitative Validation

The normalised spectral responses of the GFP and RFP renderings are
compared with the spectroscopic emission profiles of GFP and RFFP.

— Detected RFP Response
— RFP Emission Spectrum

— Detected GFP Response
— GFP Emission Spectrum

1 1
0.75 0.75
0.5 0.5
0.25 0.25
0 0
470 520 970 620 940 590 640 690 740

Wavelength (nm)

Future Work

1. Using multiple importance sampling to improve the efficiency of the presented

estimator.

2. Complete system validation using realistic fluorescent beads and quantitative

comparisons against physical fluorescent experiments.

3. Extending this work to bidirectional methods including bidirectional path tracing

and virtual point lights.
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