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Abstract

Recently, interest in flight simulators based on HMD and mixed reality is increasing. However, they have
limitations in providing various interactions and a sense of presence to pilot wearing HMD. To overcome
these limitations, a mixed reality image corresponding to the interaction under the actual cockpit environment
must be generated in real time and provided to the pilot. For this purpose, we proposed a mixed reality
image generation method, in which the cockpit area including the pilot's body could be extracted from real
image obtained from the camera attached to the HMD and then composed with virtual image to generate a
high-resolution mixed reality image. Simulation results showed that the proposed method could provide mixed
reality images to HMD at 30 Hz frame rate with 99% image composition accuracy.
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Fig. 3 Intermediate images produced by binarization step
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Table 1 Accuracy of the proposed method

Accuracy(%)
Data Set
Max Min Average
D1 99.9 98.81 99.32
D2 99.87 98.82 99.33
D3 99.88 98.8 99.44

Table 2 Specifications of HMD

Resolution [Frame Rate| FoV | Weight

Camera | 2048x1536 120Hz - 33g
Renz - - 110°| 80g
HMD 2160x1200 90Hz 110°| 470¢g

(a) real image (b) G(i, ) Table 3 Processing time of the proposed
Fig. 5 Examples of ground truth image method
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(a)real image (b)1, (o) (ds (e)M

Fig. 6 Intermediate images and mixed reality image produced by the proposed method
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