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Obj1: Physics Engine Sim in VR Obj2: ForceBot Design Obj3: Effectiveness Measure
- Point force simulation - Compensated Robotic Arm - Perceived physical realism :
- Point motion simulation - Multi-objective optimization - Neurophysiological measure
- VR-robot data exchange - Mechanical design - Muscle tracking & modeling N
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Haptic Interface Transparency: Human intention has to be acquired % Robust and low-cost computer platform for integrating multiple
and pair with high dexterity actuators to create an immersive and 3 haptic interfaces, high-level controller, and VR rendering with real-time
transparent user experience. <l = computation capability
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Multiple Robotic Sub-systems Integration with VR: Low latency %0 =: °* A versatile simulated test bed allowing the user to experience the
communication  field is required to guarantee simultaneous oyl human-cobot physical interaction by provides realistic force and
mampulatl.on between the "O.bOtS and VR. . G § position feedback, examining the cobot design in the VR space.
* Ergonomic Ijlumar.l-Machlr.\e Inte.rface Design: Human factors 6 T - A dynamic scenario generator that simulates realistic environment
incorporation is required to align restricted robot workspace and safety P~ with active motion feedback for training purpose.
measurement. (o
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:: * Force-feedback and Multi-objective|| * Virtual Interaction Rendered * High Fidelity Whole-Body [
O,/  Optimization Controls Techniques. Realistic Force Feedback. Sensory Feedback. '
"5| * Open-Source Real-time Robotic * VR Integrated Cross-platform Low-||* Transparent and
0! Controller Platform. latency Communication Field. Immersive VR Experience. — A
U): Human Motion Capture Data * Whole-Body Workspace Mapping Safe and Unrestricted | ™ pper-iimb haptic interface Virtual Reality Gogale
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Broader Impact
 Benefits society by providing an immersive VR experience e Enhances scientific and technological
used to generate dynamic scenario, identify risks, provide understanding in the general field of human-
training, and allow interaction with the simulated world. robot interaction.
* Benefits industry by reducing the complexity and cost of the * Introduces students as STEM workforce by B U 4 e e
design process, virtually evaluating prototypes and safety establishing collaborations between academia b r————
measures before deployment. and ind UStry. Two planar gantry system with foot platform
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