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Omnidirectional Camera-based Image Rendering Synchronization System Using Head
Mounted Display
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This paper proposes a novel method for the omnidirectional camera-based image rendering synchronization system

using head mounted display. There are two main processes in the proposed system. The first one is rendering 360-degree
images which are remotely photographed to head mounted display. This method is based on transmission control protocol/
internet protocol(TCP/IP), and the sequential images are rapidly captured and transmitted to the server using TCP/IP protocol
with the byte array data format. Then, the server collects the byte array data, and make them into images. Finally, the
observer can see them while wearing head mounted display. The second process is displaying the specific region by detecting
the user's head rotation. After extracting the user's head Euler angles from head mounted display's inertial measurement units

sensor, the proposed system display the region based on these angles.

In the experimental results, rendering the original image

at the same resolution in a given network environment causes loss of frame rate, and rendering at the same frame rate results
in loss of resolution. Therefore, it is necessary to select optimal parameters considering environmental requirements.

Key Words : Head mounted display, Omnidirectional camera
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Fig. 1 Concept of the omnidirectional camera-based image rendering synchronization system using head mounted display
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Fig. 7 Collection of direction data of head mounted display
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Table 1 Measuring frame rates of rendered images which have different image resolutions

Frame resolution Data size (bytes) Time step (ms) Frame rate (FPS) Degradation rate Sygcelllar;)ng?st;on
1920%960 105280 104 9.615 1 37.33
960x480 39747 68 14.706 2 1.33
480x240 14687 54 18.519 4 -12.67
384x192 10813 52 19.231 5 -14.67
240x120 55561 48 20.833 8 -18.67
192x96 4080 46 21.739 10 -20.67
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