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Directional Haptic Texture for VR Injection Training System

Hisashi ENDO, Toshiya NAKAGUCHI, Norimichi TSUMURA, Yoichi MIYAKE

Abstract:

It 1s important to reproduce the realistic palpation for the injection training system
based on VR (Virtual Reality). The haptic texture on the surface of a virtual human
body is one of the approaches for realistic reproduction. The conventional haptic
texture, however, has the problem that the directionality of the reaction force is
unconsidered. In this paper, the DHT (Directional Haptic Texture) is introduced to
solve the problem of the conventional method. It is difficult to store the huge amount of
pre-computed DHT data into the memory. Then we use a graphics processor to achieve
the real-time calculation. The effectiveness of the proposed method has been compared
with the conventional method. By using DHT, we have developed the VR injection

training system with realistic haptic sense.
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Fig. 1 Overview of our VR injection training system.
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Fig. 2 Screenshot of the training systems, (a) Central venous injection, (b) Lumbar puncture
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Fig. 3 Load and displacement Fig. 4 Model of force reproduction during the palpation
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Fig. 5 Conventional haptic texture, (a) Chest region, (b) Waist region
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Fig. 6 Two examples that the nearest bone is ignored
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Fig. 7 Influence of every bone in all directions, (a) distance, (b) direction
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Fig. 10 Screenshot of comparative experiment
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Table 1 Result of comparative experiment

Shape Average
A A A A A
Cylinder Quadrangular prism | Triangular prism

Conventional 71% 28% 23% R1%

method
Proposed o 0 0 0

75% 92% 92% 86%

method




