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A Real-time Ultrasound Simulation Platform Using Ray Tracing and Its Integration
with Virtual Reality

Abstract

Abstract: In order to further improve the efficacy of ultrasound training and reduce the cost. An ultrasound
training system that is integrated with a VR environment is developed. The main contribution of this study
is to incorporate the Ray-tracing based ultrasound image simulation approach into a virtual reality
environment, taking advantage of immersive VR experience for medical ultrasound training. The
simulated ultrasound images obtained by the proposed method are then compared to images that are
simulated using a generative adversarial network (GAN) technique and Field Il ultrasound simulator. The
data show that the ultrasound simulator can produce high-quality simulated ultrasound images in real-
time at 43 frames/s by tracing over 256 rays through numerical phantom models with more than 200 000
triangles, at the same time, it is verified that ray tracing combined with VR environment for ultrasonic
simulation is feasible.
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Abstract: In order to further improve the efficacy of ultrasound training and reduce the cost. An
ultrasound training system that is integrated with a VR environment is developed. The main contribution
of this study is to incorporate the Ray-tracing based ultrasound image simulation approach into a virtual
reality environment, taking advantage of immersive VR experience for medical ultrasound training. The
simulated ultrasound images obtained by the proposed method are then compared to images that are
simulated using a generative adversarial network (GAN) technique and Field II ultrasound simulator. The
data show that the ultrasound simulator can produce high-quality simulated ultrasound images in real-time
at 43 frames/s by tracing over 256 rays through numerical phantom models with more than 200 000
triangles, at the same time, it is verified that ray tracing combined with VR environment for ultrasonic
simulation is feasible.
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