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import mitsuba as mi
scene = mi.load file("scene.xml")

image = mi.render(scene)
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Computation graph

import mitsuba as mi
scene = mi.load file("scene.xml")

image = mi.render(scene)
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Computation graph

class MyBSDF(mi.BSDF):

def sample(...):
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Mitsubais also aninverse renderer
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Reconstructing a shape from photos

Photos (4/14 view):

7

Reconstruction by Vishal Pani (MSc semester project, 2023)
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Reconstruction by Vishal Pani (MSc semester project, 2023)
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Differentiable rendering for acoustics

Rendering Equations
Light Sound

Differentiable geometric acoustic path tracing using time-resolved path replay backpropagation. Finnendahl, U., Worchel, M., Jiiterbock, T.,
Wujecki, D., Brinkmann, F.,, Weinzierl, S., & Alexa, M. (2025). ACM Transactions on Graphics, 44(4). https:/doi.org/10.1145/5750900


https://doi.org/10.1145/3730900
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Simulation Derivative

Differentiable geometric acoustic path tracing using time-resolved path replay backpropagation. Finnendahl, U., Worchel, M., Jiterbock, T,
Wujecki, D., Brinkmann, F.,, Weinzierl, S., & Alexa, M. (2025). ACM Transactions on Graphics, 44(4). https:/doi.org/10.1145/5750900
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Differentiable geometric acoustic path tracing using time-resolved path replay backpropagation. Finnendahl, U., Worchel, M., Jiterbock, T,
Wujecki, D., Brinkmann, F.,, Weinzierl, S., & Alexa, M. (2025). ACM Transactions on Graphics, 44(4). https:/doi.org/10.1145/5750900
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Mitsuba for architectural
daylighting?




¥ Mitsuba Controls >4 ¥ Irradiance Meter

V¥ Scene Dimensions: 1000x1000

Reload Scene

Current: scene.xm|

e Irradiance Meter

FPS: 60.0 (16.67 ms)
Samples: 2304/8192

32 SPP per frame
8192 Max SPP
" Use Optix Denoiser
" Render Irradiance Meter
Render Derivatives
Reset
Irradiance screenshot
¥ Sun-sky model
480 Time (8:00)
¥ Camera
Turntable ¥ Navigation Style
Reset Camera

¥ Render Info

. . |
Resolution: 1920x1080 A | =
GPU Interop: Disabled -
Scene: scene.xml

[provided by Ziyi Zhang]
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Daylight illumination in Mitsuba 5

Mattéo Santini, EPFL Bachelor Graduate in Computer Science

[llustrative photo from pexels.com
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HosSek-Wilkie Sky model

Extension of the Perez daylight
formula with revisited parameters.

Supports:
* Turbidity values in [1, 10]
* Spectral albedo in [0, 1]

Early morning sky, t=3, a=0

* All sun positions above the horizon

Outputs radiance for:
* Wavelengths in [320, 720] nm

Early morning sky, t=7, a=0
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Hosek-Wilkie’s Solar Radiance Function

Two visible gradients:

* Same capabilities as the sky model Vertical Radial (limb darkening)
* sSRGB dataset was not provided by

the authors (custom adapted from
spectral dataset)

Lukas Hosek and Alexander Wilkie. 2013. 18 /21
Adding a Solar-Radiance Function to the Hosek-Wilkie Skylight Model.
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Sunsky emitter

Initialized with turbidity, albedo

and time
Queried with view direction

v Efficient
v Photo-realistic renders

X No measures depending on time

Victorian Style House at 6pm 19/ 21
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'TimedSunsky emitter

Initialized with turbidity, albedo
Queried with view direction and
time

v More versatile

v Time dependent measures:

* Useful Daylight Illuminance
* Spatial Daylight Autonomy
* Glare

* and more

X Extra dimension to integrate

Victorian Style House averaged over a year (7am to 7pm)

20/ 21
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Future work

* Improve sensor suite (currently only average) ~ ‘NERESIIECRRCCO. HEORIn SERONSEONEr 2 Yex!
+ Optimize indoor renders (path guiding) o
* Better interface to generate environment maps
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Daylight metrics

* Daylight / glare metrics:
* Daylight factor (DF)
» Useful Daylight Illuminance (UDI)
* Annual Sunlight Exposure (ASE)
* Daylight Autonomy (sDA)
* Daylight Glare Probability (DGP)

¢ ...27
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Differentiable daylight metrics?
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Differentiable daylight metrics?
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A call for help and collaborators

* General question: is this actually useful? Is there a breakthrough application
enabled by high performance / large-scale differentiable daylight simulation?

* Interested in exploring this space!

* But: we have no experience in architecture/daylighting and need help &
experienced collaborators.



©

=Pi-L

qoMer [9zZusp\

Jyb17 Jo uonenwiIS s|genusseYd M



