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U Human errors
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U Accidents
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CurrentSslitenss

U Mostly non-vision

Autonomous Driving

Google's modified Toyota Prius uses an array of sensors to navigate public roads without a human
driver. Other components, not shown, include a GPS receiver and an inertial motion sensor.

L'DAR ....................................................................... e t’ eeddas Pos'T'oN EsTIMATOR

A rotating sensor on the roof - : A sensor mounted on the left
scans more than 200 feet in all ; rear wheel measures small
directions to generate a precise movements made by the car
three-dimensional map of the and helps to accurately locate
car's surroundings. its position on the map.

VIDEO CAMERA ............. ¥
Acamera
mounted near the
rear-view mirror
detects traffic
lights and helps
the car's onboard
computers
recognize moving
obstacles like
pedestrians and
bicyclists.

Four standard automotive radar sensors, three in front and one
in the rear, help determine the positions of distant objects.

Source GOOQ;E THE NEW YORK TIMES; PEXITOCRAFHS BY RAMIN RAHIMIAN FOR THE NEW YORKE TIMES
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Vision Challénggs s

U Object detection/recognition/tracking

U Semantic Segmentation & 3D scene
understanding




Vision Challényess

U Stereo matching ¥ x

U Optical Flow

U Odometry




StereoMatchning
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U Goal

U Determine the disparity of all pixels
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U Why?

U Determine depth: f D




sleres> Visualizatiom

U colors/ gray-levels




Efficient Largeéscale
StereoMatchning
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U Ambiguities




SisreaChaléngess

U Ambiguities

U Homogenous regions
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SieresChaliéngess

U Ambiguities
U Homogenous regions

U Non-Lambertian surfaces

Lambertian Surface
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U Ambiguities
U Homogenous regions
U Non-Lambertian surfaces

U Computational burden
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