Web-based Latent Space Visualization Tool for
Measured BRDFs Using NPs

This is a web-based tool with functions as:
1. Visualize the latent space learned from measured BRDFs using NPs.
2. Recommend BRDFs for one BRDF selected by user.

3. Interpolate BRDFs from two BRDFs selected by user.

Getting up and running
This tool is developed based on a TensorBoard plugin called Embedding Projector. For information of
TensorBoard and Embedding Projector, see their repositories on Github: TensorBoard and Embedding

Projector. To launch our projector in standalone mode, you need to install Bazel and then build it from
source in the NP-BRDF-Projector folder:

Recommended bazel version: 0.23

NP-BRDF-Projector\> sh
bazel run ./tensorboard/plugins/projector/vz_projector:devserver

After it has been successfully built, please open http://localhost:6006/index.html in web browser.
Usage

Panels

DATA FNER I ] | Paints: 151 | Dimension: 5 | Selected 107 points Isolate 101 Clear

points selection
1.3
6 tensors found
- d

STDVSRGB @ L ot ~  search * label ~

Edit by _ satin_purple_rgb label spectralon_rgb

label ~  Tag selection as _— neighbors @ @ 100

e _white_sgb . i

Ilm_sa\u_millEnmun’\_(al:nn_rgh

Load Publish Download isatin_gold_rgh
[ — Qeoiodur kashan 21 distance COSINE  EUCLIDEAN
1= P O ®
MAP “SN PCA i lin_I3_37_matte_rgh . .
UMAP T-SNE C BRDF patin_blue_rob Qo _ioxic_oreen gb® G Nearest points in the original space:
o fayer Siiver kcoior-changing paint2 paper_white_rgb 0018
Mode @@ interpolation purple paint acrylic_felt_white_rgh 0.046
ewhn,rgu,wh.m,ngh .
. " paper_redt rab 0
Selected: spectralon_rgb aurcra_white_rgh cc_nathern_atrara_rgb 9 peryle_elt_pit teflon 0.07
Qi ® (gpec(ra lon_rgb polyethylene 0.083
white-paint o alasic
munl - delrin 0.138
orange-pain !
ve cardboard_rgb
white sciic {ipve @nesprene ubber « ¢ neoprene-rubber 0143
vay pléa B
i Cutwood 24 violet-rubber iIm_I3_37_matte_rgb 0.148
[Paper_white_rgb
colodur_connemara_4c_rgb 0.173
Veh_silk_blue-rgh plre-rubber .
« inctet_ @ik abric2 pink-felt 0.185
Hark-speoular-fpbrla pickled-oak-260 0.187
Woreenmetallic-paint CMUE metallic:paint @ mapidlioh paper_blue_rgh 0.202
@ioerviene pure-rubber 0203
flpaper_green_rgh colodur_napoli_4f_rgb -
it rgh white-diffuse-bball 0.208
- acrylic_fell_green_rgh _ WReige-fabric o
risoric colodur_kalaharl_2a_rgb 021
. ‘ Update @zolodur_connemara_tc_rgb pearl-paint 0223
reenatex jacrylic_felt_purple_rgh pink-fabric 0276
= . Update S—— iIm_solo_millennium_falcon_rgb 0230
flaika_ceiling_paint_18_gray_rgh nyluu— 0.246
vhite-fabric2
Parameter ——@ 50 L
= eaper,mue,,gb BOOKMARKS (0) @ A


https://github.com/tensorflow/tensorboard
https://github.com/tensorflow/tensorboard/tree/master/tensorboard/plugins/projector
https://docs.bazel.build/versions/0.23.0/install.html
http://localhost:6006/index.html

The whole web page can be divided into four parts.

The data panel in which you can load different dataset:
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The main panel in which you can see the BRDFs projected into low dimensional space and select a

projected point:
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The inspector panel which shows the nearest neighbors of current selected point:
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And the projection panel which contains tabs for projection settings and a special BRDF tab:
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Total variance described: 84.6%.

The BRDF Tab

In the BRDF tab, there is a toggle button to switch BRDF interpolation mode off and on, which
corresponds to the BRDF recommendation feature and the BRDF interpolation feature.

BRDF Recommendation
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When BRDF interpolation mode is off, the BRDF tab shows an image of a sphere with the corresponding
BRDF of currently selected point. This image is pre-rendered with global illumination. Whenever you click
a point in the main panel, this image will be updated. At the same time, the inspector panel will give you
a new recommendation list of similar BRDFs to the one you currently select. You can also update your
current selection via clicking a neighbor listed in the inspector panel, the image in the BRDF tab will be
updated accordingly. Thus, you can easily check if the recommendation list contains what you want and
explore more similar BRDFs quickly.

BRDF Interpolation
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When the BRDF interpolation mode is on, the BRDF tab shows an image of a sphere with the
interpolated BRDF. There are two buttons to update the endpoints of interpolation and a slider to control
the parameter of interpolation. The image in the BRDF tab is updated interactively by a WebGL renderer.
Thus, you can see the effect of interpolating BRDF in a convenient way.



