Computer vision for autonomy
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Stay to the right of the car; screen the back of

the building that 1s behind the car.
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Don't commit early
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* Diverse hypotheses
« Complex, unobservable distribution
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Debadeepta Dey et al. Vision and Learning for Deliberative Monocular Cluttered Flight. FSR 2015
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Debadeepta Dey et al. Vision and Learning for Deliberative Monocular Cluttered Flight. FSR 2015
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Always give an answer?
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Lennon et al. Performance Evaluation of a Semantic Perception
Classifier. ARL-TR-6653
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(e.g., RBF regressor,

SVM with prob. output)
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With J. Wang, D. Parikh, A. Faradhi, CVPR 2014









Use all available knowledge



Building

Veg
Tree Trunl
Car

Ground

Approximate Contextual User input
locations/maps information






g L2

) o
{ 14,

Labeling

- Aﬁ’{ WL T

Tkl

Priors for Structural Elements of Scene

= Microsoft



Carnegie Mellon University
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«  Data Mining and Machine Learning applied to find meaningful patterns in publicly available data

»  Provides leads and crucial supporting evidence for sex trafficking investigations and victim rescue
operations

. Deglcoyedc}o hundreds of local, state, and federal law enforcement agencies and non-profits across the U.S.
and Canada

»  Dozens of victims rescued and successful prosecutions made
»  Web interface accessible via computers, smart phones, tablets

Canada ' Example:

Trail of a potential
prostitution ring
Ursed States of found migrating

its operations
from the West to
the East coast
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Find if there is an image
of a similar scene

Where was
this image
taken?
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Sheraton Hotels (North America)
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3D Structure
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3D Model from Guo and Hoiem, ICCV13.



3D Structure Style




Image 3D Structure Style
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Element Detections




Supermarket Laundromat




Task-adapted loss function
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Ming Loss(y(0,x),9)
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Stay to the right of the car; screen the back of |
the building that is behind the car.
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Multiple hypotheses

nput filtering

Knowledge

Task-based loss ? Application

Anytime prediction

Variable depth resolution
Small sample adaptation
Distributed computation
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