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In this research, we have focused on localization for mobile robots.
Localization is a fundamental function for autonomous navigation. Our main objective is to realize
reliable localization. Machine learning algorithms were utilized to achieve things that model-based
localization methods cannot perform, for example, detection of localization failures. In particular,
we do not just use the machine learning algorithms and integrated them into a probabilistic model.
This integration enables us to handle uncertainty of the learning methods.
We have published a book that summarizes the proposed methods at 2022. Therefore, we consider that
we could contribute to improve localization technologies through this research.









10 10 2 3

Naoki Akai, Takatsugu Hirayama, and Hiroshi Murase 143
Experimental stability analysis of neural networks in classification problems with confidence 2021
sets for persistence diagrams
Neural Networks 42-51
DOl
10.1016/j .neunet.2021.05.007
5
Semantic Localization Considering Uncertainty of Object Recognition 2020
IEEE Robotics and Automation Letters 4384-4391
DOl
10.1109/LRA.2020.2998403
55
2019
745-752
DOl
10.9746/sicetr.55.745
4
Misalignment recognition using Markov random fields with fully connected latent variables for 2019
detecting localization failures
IEEE Robotics and Automation Letters 3955-3962

DOl
10.1109/LRA.2019.2929999




32

Simultaneous pose and reliability estimation using convolutional neural network and Rao- 2018
Blackwellized particle filter
Advanced Robotics 930~944
DOl
10.1080/01691864.2018.1509726
30
Teaching-playback navigation without a consistent map 2018
Jornal of Robotics and Mechatronics 591~597
DOl
10.20965/jrm.2018.p0591
50
LiDAR 2018
609~615
DOl
10.11351/jsaeronbun.50.609
Naoki Akai 7
Mobile robot localization considering uncertainty of depth regression from camera images 2022
IEEE Robotics and Automation Letters 1431-1438

DOl
10.1109/LRA.2021.3140062




Naoki Akai, Yasuhiro Akagi, Takatsugu Hirayama,, Takayuki Morikawa, and Hiroshi Murase

23

Detection of localization failures using Markov random fields with fully connected latent
variables for safe LiDAR-based Automated driving

2022

IEEE Transactions on Intelligent Transportation Systems

17130-17142

DOl
10.1109/TITS.2022.3164397

Naoki Akai 40
Reliable Monte Carlo localization for mobile robots 2023
Journal of Field Robotics 595-613

DOl
10.1002/rob.22149

28 6 15

Naoki Akai, Takatsugu Hirayama, and Hiroshi Murase

Persistent homology in LiDAR-based ego-vehicle localization

Proceedings of the IEEE Intelligent Vehicles Symposium

2021

Naoki Akai, Shota Matsubayashi, Kazuhisa Miwa, Takatsugu Hirayama, and Hiroshi Murase

Navigation style classification using persistent homology

Proceedings of the IEEE/SICE International Symposium on System Integration

2022




Naoki Akai, Koki Yasui, Kazuya Arashi, Kane Saliou, Daisuke Tsubakino, and Susumu Hara

Bayesian filtering fusion of optimization-based monocular visual localization and autonomous quadcopter navigation,

Proceedings of the IEEE/SICE International Symposium on System Integration

2022

Naoki Akai

Detection of localization failures with probabilistic modeling

European Conference on Mobile Robots (ECMR) Workshop

2021

Monte Carlo Dropout End-to-End MCL

2021

2021




Hybrid localization using model- and learning-based methods: Fusion of Monte Carlo and E2E localizations via importance
sampling

Proceedings of the IEEE International Conference on Robotics and Automation (ICRA)

2020

3D Monte Carlo localization with efficient distance field representation for automated driving in dynamic environments

Proceedings of the IEEE Intelligent Vehicles Symposium (1V)

2020

LiDAR

2020

2019




2019

2019

LiDAR

2020

Hybrid localization using model- and learning-based methods: Fusion of Monte Carlo and E2E localizations via importance
sampling

Proceedings of the IEEE International Conference on Robotics and Automation (ICRA)

2020




3D Monte Carlo localization with efficient distance field representation for automated driving in dynamic environments

Proceedings of the IEEE Intelligent Vehicles Symposium (1V)

2020

Reliability estimation of vehicle localization result

Proceedings of the IEEE Intelligent Vehicles Symposium (1V)

2018

Mobile robot localization considering class of sensor observations

Proceedings of the IEEE International Conference on Intelligent Robots and Systems (IROS)

2018

Toward localization-based automated driving in highly dynamic environments: Comparison and discussion of observation models

Proceedings of the IEEE International Conference on Intelligent Transportation Systems (1TSC)

2018




2018

2019

Naoki Akai, Shota Matsubayashi, Kazuhisa Miwa, Takatsugu Hirayama, and Hiroshi Murase

Navigation style classification using persistent homology

Proceedings of the IEEE/SICE International Symposium on System Integration

2022

Naoki Akai, Koki Yasui, Kazuya Arashi, Kane Saliou, Daisuke Tsubakino, and Susumu Hara

Bayesian filtering fusion of optimization-based monocular visual localization and autonomous quadcopter navigation

Proceedings of the IEEE/SICE International Symposium on System Integration

2022




Kazuya Arashi, Naoki Akai, Kane Saliou, and Susumu Hara

Obstacle avoidance with zigzag tentacles for multirotor UAVs

Proceedings of the IEEE/SICE International Symposium on System Integration

2023

Naoki Akai

SLAMER: Simultaneous localization and map-assisted environment recognition

Proceedings of the IEEE International Conference on Robotics and Automation

2023

ROBOMECH

2022

MPC

ROBOMECH

2022




2022

2022

2022

174

LiDAR -




