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COMMUNICATION SERVER

Description - Handles the bidirectional communication (non multimedia
data) between the robot and the remote Ul. Runs on robot side.

Prerequisites - Exact format of knowledge database and full list of topics
and stacks.

Inputs - Robot state and database content - all ROS topics and stacks,
knowledge database, learning, etc.

Outputs - Communication protocol / Communication server.



MIXED REALITY SERVER

Description - Visualize the mixed reality of the robot. Runs on the robot side.
Prerequisites - Exact format of environmental 3D model and 3D library.

Inputs - Video-stream from the robot camera, 3D model of the environment
from the robot, 3D library.

Outputs - Video-stream to the remote Ul / Virtual reality server.



VISUALIZATION AND SIMULATION SERVER

Description - Visualize and simulate the robot 3D model and environmental
3D model. Runs on the robot side.

Prerequisites - All the inputs.

Inputs - 3D model of the robot, 3D model of the environment, all ROS topics
and stacks.

Outputs - Video-stream to the remote Ul / Visualization and simulation
server.



COMMUNICATION CLIENT

Description - Handles the bidirectional communication (non multimedia
data) between the robot and the remote Ul. Runs on the remote UI.

Prerequisites - Exact format of communication protocol from the server.
Inputs - Communication protocol from the server.

Outputs - Communication protocol for the remote Ul / Communication client.



TECHNOLOGIES

Ubuntu with ROS as operating system.
OpenCV and OpenGL for the implementation of augmented reality.
Video and audio streaming - standard streaming implementation.

Communication protocol for control data based on current ROS network
functionality.

Communication protocol for 3D point cloud data - custom implementation,
supporting partial real-time update.



AUGMENTED REALITY

OpenCV allows fast and advanced video stream processing.
OpenGL allows visualizing the virtual 3D world with all the 3D objects in it.

The combination of these two components provides the necessary tools for
creating augmented reality interface.

Support of 3D transformations of the environmental objects and camera
position.



REMOTE Ul - CONTACTS VIEW



REMOTE Ul - NAVIGATION VIEW



REMOTE Ul - CONTROL MENU/3-D MODEL



REMOTE Ul - OBJECTS MENU/BOOHKS



REMOTE Ul - STATUS VIEW



REMOTE Ul - SETTINGS MENU



THANK YOU!
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