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Remote Dual-User Haptic Interaction
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RenderingDevice
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SNU INRoL Website: https://www.inrol.snu.ac.kr/
SNU INRoL Youtube: https://www.youtube.com/channel/UCk8xozp2_B-6qkN9XKzH_RA
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Remote Dual-User Haptic Interaction
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State of the Art
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Wearable Cutaneous Haptic Device (TMech19)

Y. Lee, M. Kim, Y. Lee, J. Kwon, Y-L. Park and D. J. Lee, Wearable Cutaneous Haptic Interface for Multi-Fingered Virtual Manipulation, IEEE/ASME Transactions on Mechatronics, 2019 (Online) 
Y. Lee, I. Jang and D. J. Lee, Enlarging Just Noticeable Differences of Visual-Proprioceptive Conflict in VR using Haptic Feedback, World Haptics Conference, 2015

Hand tracking module
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IMU Sensor Fusion
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Flying-LASDRA (ICRA19)
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From Perception to Device (WHC15)

Y. Lee, M. Kim, Y. Lee, J. Kwon, Y-L. Park and D. J. Lee, Wearable Cutaneous Haptic Interface for Multi-Fingered Virtual Manipulation, IEEE/ASME Transactions on Mechatronics, 2018 (To Appear) 
Y. Lee, I. Jang and D. J. Lee, Enlarging Just Noticeable Differences of Visual-Proprioceptive Conflict in VR using Haptic Feedback, World Haptics Conference, 2015
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VIN+GPS SLAM
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Remote Dual-User Haptic Interaction
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Open-Source Robot Simulators

∙조인트 PD-토크제어 시뮬레이션 ∙로봇손 컵 파지 시뮬레이션

∙블록 조작/파지 시뮬레이션

∙PRB 유연케이블 시뮬레이션

∙게임엔진 유연체 시뮬레이션

경량/고강성 물체 시뮬레이션 다중접촉 시뮬레이션 유연체 시뮬레이션

∙M3 볼트 시뮬레이션
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• Physical principle (passivity) preservation in discrete-time

• Stable simulation of very light/stiff objects

• Contact passivity → enhanced multi-contact stability

• Stable simulation regardless Tk

• Damping is really damping

• Modular simulation possible

PMI (Passive Midpoint Integration, IJRR17)

Dynamics integration (PMI in maximal or generalized coordinates)

midpoint velocity potential term normal contact tangential friction

Multi-point constraint (PMI-LCP)
→ normal direction velocity

→ tangential direction velocities

→ Coulomb friction
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PMI (Passive Midpoint Integration, IJRR17)

user1 view

user2
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∙알루미늄 빔 진동 시뮬레이션 (11/75/210Hz) ∙텐던 구동부족 로봇손 파지 시뮬레이션 ∙다중사용자 원격 가상조립

Dynamics integration (PMI in maximal or generalized coordinates)

midpoint velocity potential term normal contact tangential friction

Multi-point constraint (PMI-LCP)
→ normal direction velocity

→ tangential direction velocities

→ Coulomb friction
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PMI: Peg-in-Hole Simulation (ICRA19)
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Open-Source Robot Simulators
1) ODE/Bullet  접촉 채터링 발생 및 펙 삽입 불가 2) Vortex  실시간 시뮬레이션 시 불안정 거동 발생
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Data-Driven Contact Clustering 
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Data-Driven Contact Clustering 
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PMI: Peg-in-Hole Simulation (ICRA19)
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RenderingDevice
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