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Generating and managing training patterns from simulation environment
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The aim of our research is to create a simulation environment capable of generating a large amount of teaching samples with minimal human intervention. The advantages of simulation over measurements with a real drone are that the simulation can be used to generate images faster and label objects in the image during image creation. The disadvantage of measuring with a real drone is that the labelling of images is done manually, which is a slow process and requires a large amount of human resources. Furthermore, we often do not have objects available in large numbers and in various forms from which we can generate a training set.
We can automatically label objects from images taken by the drone, which saves us a lot of time that we would otherwise spend manually labelling. Automatic labelling is only possible in the simulation environment, since we know exactly the position and orientation of the objects and the orientation and position of the drone's camera, which can be used to determine the position of the object on the image taken by the drone.
During the creation of terrains, our goal is to create as diverse and realistic terrain as possible, so we use various terrain generation tools. Unreal Engine's built-in editor allows us to create new, diverse terrains, as well as integrate generated terrains from other terrain generation tools into our simulation. We also used Blender, Cesium, Gaea and Instant Terra applications to design terrains. These applications enable the creation of highly diverse and lifelike terrain, which provides an optimal basis for versatile and realistic measurements.
By implementing the project, we were able to place different objects on different terrains in different formations (placement on the area, placement along a straight line, placement at a given point). During the simulation, the drone can survey these terrains automatically based on the methods specified by us, while taking pictures of objects placed on the terrain, and also saving the position of the objects according to a defined template. During the flight, we also record the position of the drone while taking pictures. The resulting images are automatically labelled by a separate process, using the recorded data, and then uploaded to a labelling application and can be used to train neuronal networks.




