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Info

Smart Mobility Research Team

@ National Institute of Advanced Industrial Science and Technology (AIST)

Recent publications

We received the best paper award at 27th Robotics Symbosia.
Globally Consistent LIDAR-IMU Mapping was accepted to ICRA2022
Globally Consistent LIDAR Mapping was accepted to IEEE RA-L.

4D Attention was accepted to IEEE RA-L.

Adaptive Parameter Tuning was accepted to IROS201

LiTAMINZ, VGICP, and Automatic Parameter Tuning were accepted to

ICRA2021

Recent tweets

3 Smart Mobility Research

Team@AIST Retweeted

Project PLATEAU & L J
@ProjectP... - Dec 21, 2022
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Digital Twin-based Simulation
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https://youtu.be/yfKccCmmMsM ZLAIST

VIiTAMIN-E : Visual SLAM

Yokozuka et al., “VITAMIN-E: Visual Tracking And MapplINg with Extremely Dense Feature Points”, CVPR2019



https://youtu.be/GY9FPVMmNWBU
LiDAR-IMU %4 by 7 U o

Koide et al., “Globally Consistent and Tightly Coupled 3D LiDAR Inertial Mapping”, ICRA2022



https://youtu.be/8FQDdUwzZJE
6DoF Monte Carlo Localization with GPU Stein Particle Filter
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Koide et al., “Range-based 6-DoF Monte Carlo Localization with GPU-Accelerated Stein Particle Filter”, ICRA2024




https://youtu.be/HpdWCdt3KGY =LAIST

LiDAR Simulation and Pedestrian Detection

Shimizu et al., “Sensor-independent Pedestrian Detection for Personal Mobility Vehicles in Walking Space Using Dataset Generated by Simulation”, ICPR2020



https://youtu.be/SslrXxnOgaQ ZLAIST
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Koide et al., “Monocular Person Tracking and Identification with Online Deep Feature Selection for Person Following Robots”, Robotics and Autonomous Systems, 2020




https://youtu.be/NG2V3Qs_L8g SLAIST

4D Attention Mapping

el

Qishi et al., “4D Attention: Comprehensive Framework for Spatio-Temporal Gaze Mapping”, RAL2021
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Base Netwark (PointPillars)

Pillar Feature Net]-[Reginn Proposal Net]

Neural network & LiDAR SLAM D& EEYTAREBO-OHDLIDARAYIRE
[Honda et al., IEEE RA-L, 2022] [Shimizu et al., ICPR, 2021]

ERRD O D— AFMTE)F A, [Matsubara] Football SLAM, [Amano]
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BEnE4E7rO o k (1/5)

Honda et al., Generalized LOAM: LiDAR Odometry Estimation with Trainable Local Geometric Features, IEEE RA-L (ICRA2023), 2023

Feature extraction &

. Classic pose optimization
Local shape representation

Feature
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BEDFEET7TOT 7 b (2/5)

Matsuzaki et al., Single-Shot Global Localization via Graph-Theoretic Correspondence Matching, Advanced Robotics, 2023
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BEDFETAT Tk (3/5)

Aoki et al., 3D-BBS: Global Localization for 3D Point Cloud Scan Matching Using Branch-and-Bound Algorithm, ICRA2024

BB RE M D REE S L7-Branch-and-
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3D-BBS: Global Localization for 3D Point Cloud

Scan Matching Using Branch-and-Bound Algorithm L w
g 2 . KRR ETDEEmMsec BETD
e IR ENHE T A ]
Koki Aoki*, Kenji Koide**, Shuji Oishi®**, Masashi Yokozuka**, ESAS ['/ 7‘:" ﬁjj j:&ZE % = E
Atsuhiko Banno**, and Junichi Meguro*
* Meno University
** National Institute of Advanced Industrial Science and Technology (AIST) 1 — F {b\\ﬁﬁ

https://youtu.be/QGxnDnwkG1k
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Okawara et al., Tightly-Coupled LiDAR-IMU-Wheel Odometry with Online Calibration of a Kinematic Model for Skid-Steering Robots, Access, 2024

Tightly-Coupled LiDAR-IMU-Wheel Odometry
with Online Calibration of a Kinematic Model for Skid-Steering Robots

errain adaptable wheel odometry
via online calibration

Robust to LIDAR failure

(e.g., point cloud degeneration)

Taku IL‘ha'ﬁa'a', P'\m., Knr_\:"", Shup Dishi**, Masashi Yokazuka™,
auhiko Bannd™, Kentarno Uno®, and Kazuva Yoshida®

aholu Linivarsity
" Natianal Institute of Advanced Indusitrial Sciance and Technoiogy (AIST |

https://youtu.be/Vss86xUhU80
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