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Abstract: The success of deep learning methods in a wide range of application areas has inspired many
recent developments in the urban and off-road autonomous navigation domain. In particular, techniques for
semantic scene understanding, a key aspect of the navigation pipeline, have been researched extensively,
resulting in many real-world and synthetic datasets. However, in comparison to urban semantic
segmentation datasets, the availability of datasets for off-road environments remains sparse. In this paper,
we aim to overcome this challenge by introducing a methodology capable of efficiently generating
photorealistic synthetic datasets for off-road environments with support for multiple sensor modalities. The
developed approach is evaluated by presenting a synthetic multimodal dataset of four Western Australian
outdoor scenarios suitable for ground robot navigation testing and training. This dataset contains monocular
and stereo RGB image and LiDAR point cloud data, with respective semantic annotations covering 16
classes, along with IMU sensor data. The simulation of the four environments was carried out using the
NVIDIA Isaac Sim robotics simulator platform. Experiments were conducted using state-of-the-art off-road
and universal semantic segmentation models trained on the generated dataset to highlight the Sim2Real
capabilities of photorealistic synthetic datasets in real-world off-road robot navigation applications and the
limitations of existing datasets for generalised use.
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