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Mixture density network

Deep imitation learning enables the Iearnin? of complex visuomotor skills
from raw pixel inputs. However, this approach suffers from the problem of overfitting to the
training images. The neural network can easily be distracted by task-irrelevant objects. In this
research, we use the human gaze measured by a head-mounted eye tracking device to discard
task-irrelevant visual distractions. We propose a mixture-density network-based behavior cloning
method that learns to imitate the human gaze. The model predicts gaze positions from raw pixel
images and crops images around the predicted gazes. Only these cropped images are used to compute
the output action. This cropping procedure can remove visual distractions becase the gaze is rarely
fixated on task-irrelevant objects. We evaluated our method on_several manipulation tasks including
handling multiple objects, needle threding, picking a small object, knot tying, and banana
peeling.



, Head mount display

Head mount display

4-1

Mechanical glove Isomorphic robotic hand




, Head
mount display

, Mixture density
network .

. , , pick-and-place

Pick-and-Place

Sub-task Mean Best
Apple Pick BV
Baseline Apple Place Ba3 56 | 1L1%

Orange Pick | .00 [0.000% | 0.00%
Urange Flaoe LT (UL S TF: |
Appk Pick LT LG | T |
Appk Place | D17 (I0.60% | T00% |
Proposed method |5 ek T LT (I0.60% | T00% |
Urange Place | 1.2 2100 | 100% |

, Pick-and-Place

) . , Long-horizon task

4-3






tl tl I 39
2021
DOl
Kim Heecheol Ohmura Yoshiyuki Kuniyoshi Yasuo 6
Gaze-Based Dual Resolution Deep Imitation Learning for High-Precision Dexterous Robot 2021
Manipulation
IEEE Robotics and Automation Letters 1630 1637
DOl
10.1109/LRA.2021.3059619
Kim Heecheol Ohmura Yoshiyuki Kuniyoshi Yasuo 5
Using Human Gaze to Improve Robustness Against Irrelevant Objects in Robot Manipulation Tasks 2020
IEEE Robotics and Automation Letters 4415 4422
DOl
10.1109/LRA.2020.2998410
Wakatabe Ryo Morita Kohei Cheng Gordon Kuniyoshi Yasuo -
Efficient Event-Driven Forward Kinematics of Open Kinematic Chains with O(Log n) Complexity 2018

2018 IEEE International Conference on Robotics and Automation (ICRA)

DOl
10.1109/1CRA.2018.8461211




Keiko Fujii, Yoshiyuki Ohmura, Yasuo Kuniyoshi

Synaptic excitatory-inhibitory balance affect information integration via attractor dynamics 2018
Association for the Scientific Study of Consciousness (ASSC2018) -
DOl
Yoshida Taketo Kuniyoshi Yasuo -
Adversarial Imitation Learning between Agents with Different Numbers of State Dimensions 2019
2019 IEEE Second International Conference on Artificial Intelligence and Knowledge Engineering -
(AIKE)
DOl
10.1109/AIKE.2019.00040
Sekiya Kento Ohmura Yoshiyuki Kuniyoshi Yasuo -
Generating an image of an object’ s appearance from somatosensory information during haptic 2019
exploration
2019 1EEE/RSJ International Conference on Intelligent Robots and Systems (IROS) 8132-8137

DOl
10.1109/1R0S40897.2019.8967795

13 0 4

Heecheol Kim, Yoshiyuki Ohmura, Yasuo Kuniyoshi

Transformer-based deep imitation learning for dual-arm robot manipulation

2021 1EEE/RSJ International Conference on Intelligent Robots and Systems

2021




Takayuki Komatsu, Yoshiyuki Ohmura, and Yasuo Kuniyoshi

Unsupervised temporal segmentation using models that discriminate between demonstrations and unintentional actions

2021 1EEE/RSJ International Conference on Intelligent Robots and Systems

2021

Takumi Takada, Yoshiyuki Ohmura, and Yasuo Kuniyoshi

Unsupervised Learning of shape-invariant Lie group transformer by embedding ordinary differential equation

2021 IEEE International Conference on Development and Learning

2021

Kento Sekiya, Yoshiyuki Ohmura, Yasuo Kuniyoshi

Learning to grasp multiple objects with a robot hand using tactile information

26

2021

K. Sekiya, Y. Ohmura, Y. Kuniyoshi

Generating an image of an object®s appearance from somatosensory information during haptic exploration.

2019 IEEE/RSJ International Conference on Intelligenet Robots and System (IROS)

2019




2019 Robomech2019

2019
LST™M

2019 Robomech2019
2019

2018 Robomech2018
2018

2018 Robomech2018

2018




LST™M

2019 Robomech2019

2019
2019 Robomech2019
2019
33 JSA12019
2019

2019




(NAGAKUBO Akihiko)

(00357617)

(82626)




