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1 INTRODUCTION

e In classic AR, existing objects in the scene
cannot be altered, only augmented.

e Diminished Reality (DR) can remove,
conceal, or replace real objects in a scene.

| DR research has focused on desktop
CPUs for programming and evaluation.

Typically, additional hardware or
sensors are used to achieve image
completion.

In this research, DR is integrated into a
smartphone app to achieve inpainting, while
using only the phone's RGB camera.

2 RESEARCH QUESTION

"Can the real environment within an AR
scenario be modified, and holes in the output
arising from these changes be inpainted in
real-time, to create convincing manipulations
of scenes using only a smartphone?"

Figure 1: The inpainting process.
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3 METHOD
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Fast Contour Tracking

Frame f: Select largest
- contour in ROL.

Frame f+ 1 : n contours were
found, minimize sum of distance
and visual dissimilarity.
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Object Selection

Object Tracking

GrabCut
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KCF & CSRT Trackers

“Q\; Frame f: Initialize tracker with
» fand bounding rectangle.

Frame f+ 1 : Provide frame,
tracker returns estimated ROI.
Based on size/position of ROI,
the adjustments for GrabCut
are scaled/translated.
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(a) Initialization (b) Propagation (c) Search
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Nearest neighbor field (NNF) maps masked patches
to outside patches, and improves iteratively.

d(A B) =V(ra/h—rg/h)% + (ca/w — cg/w)>
« In(In(L?(A,B) +1) + 1)

Distance measure determines mapping behavior.

4 RESULTS
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Figure 2: Inpainting and augmentation using our application on Android.
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: Inpainting is
convincing over
unstructured textures
with planar background.

Figure 4: Measurement of latency and pixel fill rate for
DR algorithms.

Figure 5: Reduced coherence for complex scenes.

5 DISCUSSION & CONCLUSION

* Extracting contours is fast, but unreliable.

e With GrabCut and KCF, this is the opposite.

* Inpainting worked well for planar surfaces and
unstructured textures. Coherence is lost at plane
intersections (Fig. 5).

Answer to research question: Real environments in
an AR scenario can be modified, and holes in the

output inpainted using only a smartphone. However,
for real-time performance, many more optimizations
are required. The mobile platform is a restricting factor.




