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Localization needs to be accurate and
reliable.
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Sensor overview
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Sensor overview
Observation Model

Mobileye Velodyne
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Filtering Scheme

Prediction
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Localization System

Filtering Scheme

Prediction
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Matching Problem
Problem Statement

The observations need to be matched to map features to be used for localization.
Matching is hard because:

o The state estimate has uncertainty
o There are few measurements leading to ambiguities
e The map can be incomplete
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Matching Problem
Snapshot view

In real-time, few observations are available.
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Matching Problem
Observation Buffer

To limit ambiguities, an observation and a state estimate buffer can be used.
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Matching Problem
Kalman Smoothing

Kalman smoothing propagates the state estimates backward improving the trajectory.
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Matching Problem
trajectory Adjustment

Matching Problem Map Reliability

The trajectory is adjusted such that the observations and the map best coincide.
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Matching Problem
Likelihood definition

The adjusted trajectory:

Xk cosdy -sindg O] [Xxk Ox
Xk= |Yk| = |sindp cosdp O |Vik |+ |dy
Ok 0 0 1] 10kk bp
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Matching Problem
Likelihood definition

The adjusted trajectory:

Xk cosdy -sindg O] [Xxk Ox
Xk= |Yk| = |sindp cosdp O |Vik |+ |dy
Ok 0 0 1] 10kk bp

We search for the adjustment 6 that maximizes the likelihood knowing the
observations and the map.

L@eiza)= T 1 L=z
ke[K-S,K] zj(.k)ez(k)
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Matching Problem
Likelihood definition

The adjusted trajectory:

Xk cosdy -sindg O] [Xxk Ox
Xk= |Yk| = |sindp cosdp O |Vik |+ |dy
Ok 0 0 1] 10kk b¢

We search for the adjustment 6 that maximizes the likelihood knowing the
observations and the map.

L@eiza)= T 1 L=z

kelK-5,K] ()€Z(k)

with the likelihood given a single observation being
L(Rl2) = 2 bRz )P Lo,
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Matching Problem
trajectory Adjustment

Using the adjusted trajectory, matches can be selected.
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Matching Problem
Results

More matches Improved consistency

e Observation can be matched later
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Problem Statement
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Map Reliability
First work
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Map Reliability
Perspectives
o Using the residuals y with their covariance matrices S to decide to reject or not
a map feature

o All residuals attributed to a feature m; can be merged by covariance intersection

o Atestis performed to check if the residuals are within the chosen risk tolerance
(282, 1)
yS_1yT ST {dmy)) (d/m )

o The residuals can be updated as new trajectories are recorded

y=(87"+8;' )_1 (57v1+53"ye)
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