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Study on Compressed Gist Landmark
Monte Carlo Localization Using Compressed Gist Sequence
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This paper is concerned with the problem of mobile robot localization using a novel compact

representation of visual landmarks. With recent progress in lifelong map-learning as well as in in-

formation sharing networks, compact representation of a large-size landmark database has become

crucial. In this paper, we propose a compact binary code (e.g. 32bit code) landmark representation

by employing a compressed Gist scene descriptor from web-scale image retrieval. We show how

well such a binary representation achieves compactness of a landmark database while preserving

efficiency of the localization system. Experiments using a high-speed car-like mobile robot evaluate

effectiveness of the presented techniques in terms of cost-performance, semantic gap, saliency eval-

uation using the presented techniques as well as challenge to further reduce the resources (#bits) per

landmark.
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(c) cGist feature vector.

(b) Robot.

X 1: Experimental platform.
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[ 2: Compressed Gist sequence.
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(a) Input image.

(b) Odumolry observatlon (optlcal ﬂow)
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(c) Landmark observation (cGist).
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(d) Belief update.

4. Self-localization process.
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(b) Failure examples.

5: Estimation error [m].

0
10000 100000 8bit 16 blt 32 bit
(b) vs #bits

100 1000
(a) vs #samples

6: Success ratio vs. #samples (left) and success ratio
vs. #bits (right) over the 100 tasks. Each plot corresponds

to each value of parameter [.
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[X] 7: cGist frequency of “LabelMe” (left) vs. “localiza-
tion” (right). cGists are sorted and grouped into 7 groups
according to number of their corresponding landmarks.
Each bar indicates average number of corresponding land-

marks for each of the 7 groups.
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cates average number of corresponding landmarks for each
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group’s Obit, 1bit, 2bit, 3bit near neighbors from left to
right. Bottom: Images corresponding to the central cGist
(ID: 1, 5, 50 and 500) of each group.
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