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1. Introduction & Problem Statement 3. Contribution: Grid-Based Subdivision
In recent years, ultra-wide curved computer monitors have become an option for The main challenge of geometry-based methods is that the scene geometry has
consumers. An advantage of such monitors is that they cover a wider horizontal to be very dense to avoid geometric artifacts. Otherwise, the planar triangles will
fleld of view compared to a flat monitor with the same surface dimensions. not approximate the display surface well enough. The geometry can also be
subdivided dynamically to ensure accurate results. In previous work,

tessellation shaders have been used for this purposel®.

Our work contributes an algorithmic description and evaluation of an alternative
subdivision scheme, where triangles are subdivided along a 2D grid, as shown in

FLAT MONITOR

c0- 1.2M WIDE - 50° FOV the picture below. This subdivision can be implemented in software on the GPU
in a single render pass using the recently introduced graphics mesh pipeline'*.
92HVF§I>)/EE6[3°F|\()/\I,ON|TOR QRS AR Our grid-based subdivision reflects the geometry of the display closely and
.H"\OVIEWPOINT produces fewer triangles for coarse geometry compared to hardware
0.5M DISTANCE tessellation. Additionally, it virtually has no limit on the number of subdivisions.

However, most real-time applications, such as games and simulations, expect a
flat display. As a result, rendered images appear distorted and unnatural when
viewed on a curved monitor. In the image below, the checkerboard displayed on | _
the screen does not match the expected superimposed rectangular grid. = e
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Furthermore, the grid-based subdivision allows rendering 360° images without
artifacts by default, as depicted below. Geometry-based solutions using
tessellation shaders require an additional clipping stage to achieve the same.
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The geometry of the monitor and the user's viewpoint have to be considered
during rendering to generate accurate images that preserve the impression of S | |
straight lines on curved monitors. SIS e == S
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2. Existing Correction Methods 4. Results & Conclusion

, . . . . | We confirm that the image-based method represents the fastest solution and
Multiple approaches exist for rendering correct images for curved monitors in can produce acceptable image quality. In our implementation, it is faster by

real time. We implement and analyze three fundamentally different methods. 1.3-2.6x on average compared to the geometry-based method using hardware

tessellation. Thus, we recommend it for performance-critical applications.
Ray tracing can generate various projections and produces correct images

when the initial rays are cast accordingly'". Our implementation of the grid-based subdivision is slower than hardware
Image-based methods warp a linear projection into the corrected projection in tessellation by 2.1-2.3x on average. At the same time, it generates up to 72%
a post-processing pass'. fewer triangles for coarse geometry. We recognize the opportunity for further
Geometry-based methods approximate the corrected projection by distorting performance optimizations and see potential in using our approach for large
the geometry in the scene prior to rasterization'. structures with coarse geometry, such as buildings and streets.

RAY TRACING IMAGE-BASED GEOMETRY-BASED The figure below shows the frame time, the perceptual difference to reference
images using FLIP™!, and the number of triangles rendered for the Amazon

+ Simple and accurate + Fastest solution + No resampling artifacts : : L. ] :
: o Lumberyard Bistro!® scene with a viewing distance of 100cm from the monitor.

- Computationally expensive | = Image resampling artifacts — Geometric artifacts

FRAME TIME MEAN FLIP ERROR RASTERIZED TRIANGLES
The impression of straight lines is preserved when the image is generated

according to the user's viewpoint and the geometry of the monitor. As a result,
the rendered checkerboard pattern pictured below appears rectangular.
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*The relatively high FLIP error for ray tracing is expected and results from using a sampling pattern different from that employed for the reference images, which are
generated using the rasterization pipeline. Therefore, the value does not reflect the image quality well in this case.
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