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Figure 1: Results of the interactive multi-scale oil paint filtering approach that processes image pyramids and uses flow-based joint bilateral
upsampling (FJBU) with the input image (left). Scale factors: 100% / full resolution without FJBU (middle), 33% / with FJBU (right).

Abstract

2

This work presents an interactive mobile implementation of a filter that transforms images into an oil paint look. At this, a multiscale approach that processes image pyramids is introduced that
uses flow-based joint bilateral upsampling to achieve deliberate levels of abstraction at multiple scales and interactive frame rates. The
approach facilitates the implementation of interactive tools that adjust the appearance of filtering effects at run-time, which is demonstrated by an on-screen painting interface for per-pixel parameterization that fosters the casual creativity of non-artists.

The original oil paint filter requires wide kernels for Gaussian filtering (σ ≈ 20) and leads to a high number of texture fetches to
achieve firm color blendings [Semmo et al. 2016]—a performance
limiting factor on mobile GPUs. Previous works typically employ
separated filter kernels to alleviate this problem, but do not ultimately solve it for multi-stage and iterated nonlinear filtering.
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Introduction and Motivation

Image stylization enjoys a growing popularity on mobile devices to
foster casual creativity [Winnemöller 2013]. However, the implementation and provision of high-quality image effects for artistic
rendering is still faced by the inherent limitations of mobile graphics hardware such as computing power and memory resources.
In particular with the continuous advancements of mobile camera hardware, the interactive processing of high-resolution image
data becomes an increasingly challenging task. This especially concerns image-based artistic rendering [Kyprianidis et al. 2013] that
requires several passes of (non-)linear filtering. This work presents
answers to these challenges by the example of an interactive oil
paint filter. It demonstrates how complex nonlinear image filters
can be efficiently processed on mobile GPUs, while providing finegrained controls for high-level and low-level run-time parameterization to support the visual expression of non-artists—a contemporary field of research of the NPR community [Isenberg 2016].
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Technical Approach

The proposed solution is based on a multi-scale approach that operates on image pyramids and uses joint bilateral upsampling [Kopf
et al. 2007] with the high-resolution input (Figure 1). At this, flowbased joint bilateral upsampling (FJBU) is proposed that uses the
smoothed structure—adapted to the main feature contours of the
filtered low-resolution image—to produce a painterly look. The
FJBU uses a separable orientation-aligned implementation that filters in the gradient direction and along the flow curves induced
by the tangent field. Together with real-time color grading using lookup tables, the enhancements enable interactive performance
when processing input images with full HD resolution, and thus allow interactive per-pixel parameterizations via on-screen painting.
The filter was implemented using the OpenGL ES Shading Language and deployed on Android. For images with full HD resolution, it performs at 10 fps (scale factor 25%) and 6 fps (scale factor
50%) on a OnePlus Two with an Adreno 430 GPU.
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