
starslab.ca

Matchable Image Transformations for 
Long-term Metric Visual Localization
Lee Clement, Mona Gridseth, Justin Tomasi and Jonathan Kelly

RGB to 
Grayscale

Encoder CNN Matcher Proxy CNN

co
nv

co
nv

co
nv

co
nv

co
nv # matches libviso2

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv
re
s

co
nv

co
nv
re
s

co
nv
re
s

co
nv
re
s

� 2 RN
<latexit sha1_base64="x019iL6E9W4+mUu0t/+vXeGkoEg=">AAACHnicbZDNSgMxFIUz/tb6V3Wnm2AR3FhmVNBlwY0rqWKr0Kklk962wUwyJHeEMhR8FFdu9SnciVt9CN/BdOxCrQcCh3PuJckXJVJY9P0Pb2p6ZnZuvrBQXFxaXlktra03rE4NhzrXUpvriFmQQkEdBUq4TgywOJJwFd2ejPqrOzBWaHWJgwRaMesp0RWcoYvapc2wARy1ycIIkA1pKBQNL4DJm7N2qexX/Fx00gRjUyZj1dqlz7CjeRqDQi6Ztc3AT7CVMYOCSxgWw9RCwvgt60HTWcVisK0s/8OQ7rikQ7vauKOQ5unPjYzF1g7iyE3GDPv2bzcK/+uaKXaPW5lQSYqg+PdF3VRS1HQEhHaEcQTkwBnGjXBvpbzPDOPosBWLYb6ZKY05sT3b1wZ5inbo+AR/aUyaxn4lOKgE54flqj8mVSBbZJvskoAckSo5JTVSJ5zck0fyRJ69B+/Fe/XevkenvPHOBvkl7/0L2pqjFg==</latexit>

System Overview

• Metric visual localization is challenging over the 
long term due to appearance change

• Experience-based mapping works, but requires 
a large database of experiences to operate

• Reduce the number of experiences by learning 
an image transformation that explicitly improves 
feature matching across appearance conditions

Motivation

• Train a CNN to predict the performance of a 
non-differentiable feature detector/matcher

• Learn a maximally matchable RGB-to-grayscale 
mapping based on color-constancy theory

• Compare weighted sum-of-logs to MLP mapping

Approach

Results - Synthetic Results - Real
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• Improved feature matching across day-night cycles

• Best performance achieved using physically motivated 
weighted sum-of-logs mapping with pairwise encoder CNN

Conclusions


