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Third, we propose a method of online refinement of the scene recognitio
n model to deal W北h misclassification that occurs during robot operation.1n
Our system, misclassification may lead the robot to getting stuck due to th

e traversable plants recognized as obstacles. Yet, misclassification is il)evita
ble in any estimation methods. To deal with the problem, we propose a fra
mework that aⅡOws for refining a semantic segmentation model on the fly d
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Major北y of conventional mobile robots rely on scene recognition methods that
Consider only the geometric inforn〕ation of the environment. Those n)ethods,
therefore, cannot recognize paths as traversable when the paths are covered by
nexible plants. This problem hinders application of mobile robots in unstructured
Plant'rich environments. To realize successful navigation in sucb environments,
the robots need to have an ability to distinguish traversable plants from other
Obstacles.1n this thesis, we describe a framework of scene recogn北ion for robot
navigation in plant、rich environments that explicitly considers traversable plants.
This thesis consists of three key proposals.

Scene Recognition for Mobile Robots in plant・rich Environments
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First, we propose a method to train a deep neural network (DNN) for selnantic
Segmentation that does not require manual annotation on tar今etima今es. we work
around the need for manual annotation by utilizing multiple publicly avai1日.ble
datasets as source datasets from which to transfer knowledge about appearances
Of objects. specifica11y, W'e exploit se曾mentation n〕odels pre・trained on each source
dataset to generate pseudo、1abels for the target ima牙es based on a今reement of a11
the pre、trained models on each pixel. The proposed method a110ws for effectively
transferrin牙 the knowledge from multゆle sources rather than relying on a single
dataset and realizes precise 訂'aining of semantic se牙mentation model

Second, we propose a method to estimate the traversabi1北y of plant parts
Covering a path and navigating throU今h theln. we employ an image・based DNN
model with two decoder branches to estimate on each pixel the general object
Classes, and ¥textit{traversability} indicating how Hkely the object can be hit by
the robot while moving.＼入le train the traversability estimation branch utilizing
the robot's traversal experience during the data acquisition phase, and thus the
training procedure is free fYom manual annotation. A real・world navi又ation
experiment was conducted using the proposed scene recognition method
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Urin曾 the l'obot's operation utilizing observation of a human's interaction wit
h the traversable plant parts.

The proposed framew'ork enables robot navigation in plant・rich environments
by rec0今nizin今 traversability plants.1t also a110ws for easy deploylnent of the
mobile robots in such environments by providin今 manual annotation・free trainin今
methods, and practical online refinement of the scene rec0今nition modelto easily
deallvith misclassification problem.


