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Core question: Can melanopic daylight be simulated in Radiance without reconstructing a full spectral sky?
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The key

Transform the outdoor irradiance components before simulation
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Transform the outdoor irradiance components before simulation
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Performance differences were small, so LightGBM was retrained as one efficient model for both melanopic ratios
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Validation logic: Isolating the

Use the same validation dataset twice: first to dla(lgnose conventional daylight simulation, then to test the mela
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Validation logic: Isolating the

Use the same validation dataset twice: first to dia(lgnose conventional daylight simulation, then to test the mela
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EML.
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agreement points toward uncertainty
introduced by the melanopic weighting
stage.
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Validation result 2:
The complete workflow reproduces measured circadian daylight

indoor
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Strong EML agreement supports the
melanopic-weighted workflow without full
spectral ray tracing



Validation result 2:
The complete workflow reproduces measured circadian daylight
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Validation result 2:

The complete workflow reproduces measured circadian daylight @

EML is sensitive to sky conditions.

Cloudy conditions show the most balanced
EML errors, while partly cloudy conditions
exhibit the strongest underestimation.
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Benchmark against full-
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Under the evaluated conditions, the proposed workflow reproduced measured indoor EML more closely
than the full-spectral LARK benchmark.
R? was 0.8027 for LARK and 0.9854 for the proposed workflow.
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DNI-mel : irradiance + diurnal effect

Minor variables: temperature, RH, pressure, and dew point temperature



A few interpretable
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Implications, limitations, and

A practical Radiance pathwayexiths@epslirection for clear validation

* Retains the conventional
EPW-driven Honeybee-
Radiance workflow.
* Avoids full spectral-sky
reconstruction at every

timestep
* Provides a practical pathway

toward indoor melanopic
k daylight assessment /

and implementation

* Developed and validated
using data from Golden, Co.
* Experimental validation uses
a controlled scale model and
fixed viewing geometry
* The current framework

modifies the outdoor daylight
input; spectral effects of

interior materials are not
explicitly modeled

o

o

Evaluate different location
and gaze direction

 Extend the framework to

account for spectral properties
of interior materials
Streamline implementation
for rapid use in
Rhino/Grasshopper

A practical bridge between conventional Radiance simulation and melanopic daylight assessment,

without requiring

a full spectral workflow.
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