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Home service robots

Besides my main research, I also worked on software development for
robot competitions such as World Robot Summit (WRS) and
RoboCup@Home.
As a team leader, I worked on the project management of the entire
development, system integration, and coding of some functions, as
well as some paperwork tasks.
In WRS 2018, our team won 3rd place out of 14 teams and was awarded
the Japanese Society for Artificial Intelligence Award

In the traversability estimation, we adopt deep learning on images for
the recognition of object classes and traversability.
For practical situations with a few or no labeled training data available,
I have studied and applied techniques such as domain adaptation,
un/semi-supervised learning, few-shot learning, etc.

Deep learning 

R E S E A R C H  I N T E R E S T S

Traversability estimation for navigation in plant-rich environments
The main research topic in my doctoral study was scene recognition
considering traversable plant parts for robot navigation in plant-rich
environments such as greenhouses, forests, etc.
Conventional mobile robots with range sensors do not take the
presence of traversable objects covering the paths into account and
thus cannot traverse those paths, recognizing them as obstacles.
Our method explicitly estimates the object classes and traversability
and enables navigation through the traversable plants.
Our method can broaden the applicable environments of autonomous
mobile robots to unstructured and complex environments with plants.

Localization / mapping for mobile robots

I am currently working on localization for mobile robots that is robust
to environmental changes in long term, such as the change of layout
and appearances.



R E S E A R C H  T H E M E S

3D semantic maping with experience-based label refinement
Generating 3D voxel map with object class information for path
planning considering traversable plants.
Integrating an existing 3D SLAM method (RTAB-Map) with image-based
semantic segmentation (SegNet).
Bayesian label refinement utilizing information of the robot's
traversals based on prior knowledge that plants are more likely to be
traversed by the robot.

Object traversability estimation w/o manual annotation
Scene recognition for robot navigation considering traversable
plants covering the paths, which may otherwise be recognized as
obstacles.
A novel architecture for estimating both object classes and
traversability, and a manual annotation-free training method for
the model.

Multi-source pseudo-label learning for semantic segmentation
Training of a semantic segmentation model for greenhouse images
utilizing multiple publicly available datasets of outdoor scenes.
Generating pseudo-labels by integrating outputs from the source
models trained with each outdoor dataset.
Deep learning-based recognition without any dedicated image
datasets with manual annotation, which is hard to achieve.

Global Localization via Graph-Theoretic Correspondence Matching
Single-shot global localization based on graph-theoretic matching of
instances between a query and the prior map.
Does not rely on computationally demanding feature learning etc.
Potentially applicable to cross-modal global localization problems.
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