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UGYV Localization based on Scene Matching and Pose Estimation
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ABSTRACT Autonomous localization is very important for unmanned ground vehicles (UGVs). In outdoor environment, a GPS

signal is available for localization. But there are many regions where the GPS signal is unstable. A vehicle cannot utilize the GPS

signal if the signal is jammed or the device is out of work. We propose a method for localizing the vehicle based on scene matching

and pose estimation to support unstable GPS signal. Our goal is localizing vehicle quickly and accurately using pre-built image

database of the places where the vehicle is expected to pass. We perform two steps for this work. The first step is searching the DB

image closest to a current image. Features invariant to scale difference and rotation such as SIFT and SURF are widely used for scene

matching in robotics community. In this paper, we compare the performance of the features in scene matching. We use the tree

structure based searching algorithm to make the searching process faster. The second one is localizing the vehicle using the current

image and matched DB images. Among the methods estimating relative pose between two images, we use homography based method

and perspective 3-point algorithm based method. We perform experiments using outdoor images, and estimate the location of the

vehicle. The results show that the proposed method works well in outdoor environments.

Keyword : Localization, Scene matching
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Method Homography P3P Algorithm

Feature SURF SIFT SURF SIFT

Feature

. 146.52 554.98 146.52 554.98

Extraction

Scene

. 153.68 385.30 153.68 385.30
Matching
Feature
] 154.07 268.33 48.65 87.50

Matching

RANSAC

. ) 11.756 12.647 0.025 0.063
(1 iteration)
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