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Effectiveness of 3D Gaussian Modeling in
Environmental Data Prediction ©  Gather papers Detais 7

50 papers found
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3D‘Ga.ussl§n probablllstlc modeling proves highly eﬁect!ve for predicting spatlal ©  Screen papers GRS o
variations in environmental data, as evidenced by quantitative accuracy metrics 10 papers included
/\ kS \ and successful implementation across multiple environmental contexts and
> i i a [m] scales. © Edractdata Details 71
— 1 50 data points extracted
ABSTRACT
© Generate report
Ten studies report that three-dimensional Gaussian probabilistic models effectively capture spatial variability
in environmental data. * In geological and geotechnical settings, multivariate Gaussian distributions and
Gaussian process regression yield robust representations of subsurface structures and properties. * For
example, Gaussian process regression with a Matérn kernel accurately models indoor temperature and Chat i
\ 1 humidity (Erickson et al., 2015), and a 3D probabilistic model based on random fields improves landslide
\ / susceptibility predictions over areas up to 10 km? (Oguz et al., 2021). * Ask anything about the report or its underlying
N 7/ data
N 7 Key findings include:
~ e
S e e e e e e e e =
1. Accuracy metrics such as Bayesian evidence, mean squared error, and a mean absolute error of 5.6 g/L >

(for arsenic prediction) illustrate quantitative gains. *

2. Uncertainty is explicitly quantified using probabilistic maps, confidence intervals, and Monte Carlo
simulations. *

3. Several studies address computation by employing Kronecker-product formulae and sparse
approximations, thereby extending applicability from local site assessments to regional and global
scales. *

These results support the view that 3D Gaussian probabilistic modeling is a versatile and effective approach
for predicting spatial variations across diverse environmental contexts.
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Compositional 3D Scene Generation using
Z“ﬁ“ Locally Conditioned Diffusion
Ryan Po, Gordon Wetzstein
2023, International Conference on 3D Vision eee
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Designing complex 3D scenes has been a tedious,
manual process requiring domain expertise. Emerging
text-to-3D generative models show great promise for
making this task more intuitive, but existing
approaches are limited to object-level generation. We
introduce locally conditioned diffusion as an approach
to compositional scene diffusion, providing control
over semantic parts using text prompts and bounding
boxes while ensuring seamless transitions between
these parts. We demonstrate a score distillation
sampling-based text-to-3D synthesis pipeline that
enables compositional 3D scene generation at a
higher fidelity than relevant baselines.
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Reinforcement learning provides both qualitative and
quantitative frameworks for understanding and modeling
adaptive decision-making in the face of rewards and
punishments. Here we review the latest dispatches from the
forefront of this field, and map out some of the territories where
lie monsters.
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Introduction
Reinforcement learning (RL) [1] studies the way that
natural and artificial systems can learn to predict the con-

Awvailable online at www.sciencedirect.com

.~ ScienceDirect

Reinforcement learning: The Good, The Bad and The Ugly

huge range of paradigms and systems. The literature in
this arca is by now extensive, and has been the topic of
many recent reviews (including [5-9]). "This is in addition
to rapidly accumulating literature on the partly related
(]UUS[;()HS l]f(?pti"lﬂl L{ul;isi(:rlflnak‘ing in Si{ilatinﬂ.‘i ‘!rlvl]lf
ving slowly amounting information, or social factors such
as pames [10-12]. Thus here, after providing a brief
sketeh of the overall RL scheme for control (for a more
extensive review, sce [13]), we focus only on some of the
many latest results relevant to RL and its neural instan-
tation. We categorize these recent findings into those
that fit comfortably with, or flesh out, aceepted notions
(playfully, “T'he Good’), some new findings that arc not as
snugly accommodated, but suggest the need for exten-
sions or modifications (“The Bad’), and finally some key
arcas whose relative negleet by the field 1s threatening to
impede its further progress (“The Ugly’).

The reinforcement learning framework

Decision-making environments are characterized by a
few key conceprs: a state space (states are such things
as locations in a mave, the existence or absence of
different stimuli in an operant box or board positions
ina game), a sct of actions (dircetions of travel, presses on
different levers, and moves on a board), and affectively
important outcomes (finding cheese, obtaining water, and
winning). Actions can move the decision-maker from one
state to another (i.c. induce state transitions) and they can
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Qe @
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AFERE, BAES{TINAZ, thitsmiEEatliE. Today we take il for granted that many pecple know how Lo read and wrile. Someday, | hope, LFE, I NSRS, SESE-F, ANTE | SElEm Al

DeTEEE

it will be just as common that peaple know how to write cade, specifically for Al

2. PR =1 KRR

Several hundred years ago, sociely didn't view language literacy as a necessary skill. A small NESE, 43 TeEEES—RuBtR, SRAESTESET, RSB
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st LIRS i = @ e o b 9 ling programs that explicitly tell 2 compuler sequences f&ﬁiﬂﬁh 3 W ¥
B, SRS, B Al BRERTTER, PEETT e, REEET of sleps Lo execule — has baen the main path  Many intreductor i giﬁ;ﬁ%)\r E 4, NEETomE T

SHEEE, SETOEREWE SRR KRN, FIRRERIUEEEEE classes use creating a video gameor building a website as examples. But Al, m ning, Z
and data science offer a new paradigm in which computers extract knowledge from data. This

R AR RNk, SIS “Ready, Fire, Aim” A TSOUHAERE. technalogy offers an even beller pathway Lo coding
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(S T ey r]

H= enable him lo beller estimate demand so he can oplimize the restaurant's staffing and supply TR, WTETHA R ] = e

=, B — R , FF
chain. He could better predict sales of Hawaiian pizza — my favaritel — so he could make mare

- A Hawailan pies in advance and reduce the amount of time customers had 1o wait for them.
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S s
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2 wide varlely of professions will find more uses for custom Al applicalions and 7 EEER Al
insights than for traditional software engineering, This makes iiteracy in Al-oriented coding EIEEEE,

even more valuable than traditional coding. It could enable countless individuals to harness
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