,_.
o
>
g

ok

ofy
of
=
toy
i

A A244 A6Z, 20199 11€¥ (JBE Vol. 24, No. 6, November 2019)

EZ =% (Special Paper)

HRE 88| =22 21249 A6%, 2019 119 (JBE Vol. 24, No. 6, November 2019)
https://doi.org/10.5909/JBE.2019.24.6.1064

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

AHITI= GPUONA Sl HBAZE o]&3 Ertd 717]dM 9] ts#
&

2Hd L

SIS R

Multiview Stereo Matching on Mobile Devices Using Parallel
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Abstract

Multiview stereo matching algorithm is used to reconstruct 3D shape from a set of 2D images. Conventional multiview stereo
algorithms have been implemented on high-performance hardware due to the heavy complexity that contains a large number of
calculations in each step. However, as the performance of mobile graphics processors has recently increased rapidly, complex
computer vision algorithms can now be implemented on mobile devices like a smartphone and an embedded board. In this paper

we parallelize an multiview stereo algorithm using OpenCL on mobile GPU and provide various optimization techniques on the
embedded hardware with limited resource.
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Fig. 1. Overall structure of the multiview stereo algorithm employed in this paper
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Table 1. Experimental environment

Device CPU GPU RAM

PC Intel 17-7700 (4C8T @3.6GHz) NVIDIA GTX1080TI (11GB) 16GB

Embedded board Dual Coretex-A72 + Quad Cortex-A53 Mali T860 MP4 4GB
RK3399 (Custom) @1.8Ghz (4C @600MHz)

I 2. PCOAM CPU, GPUZ} CHAY 2Tie|E AlgH AlZH H|D
Table 2. Comparison of step-by-step execution time between CPU and GPU on PC environment

Dataset : templeRing 47 images @VGA CPU GPU Speedup Ratio
Plane sweeping stereo SAD, 5x5 1,572 28 56.14
Construct initial surfels 1 1 1
Refine initial surfels 194 6 32.33
Sum 1,767 35 50.49

I 3. HIC|= E=0M CPU, GPUZE EHAE 2112|E Mg AlZH H|
Table 3. Comparison of step-by-step execution time between CPU and GPU on the embedded board

Dataset : templeRing 47 images @VGA CPU GPU Speedup Ratio
Plane sweeping stereo SAD, 5x5 35,442 377 94
Construct initial surfels 19 6 3.16
Refine initial surfels (bundle adjustment) 2,267 22 103.05
Sum 37,728 405 93.16
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OpenCL (float) 12829.5 GFLOPS 25.4 GFLOPS
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Fig. 4. 3D reconstruction results for TempleRing data (47 input images with VGA resolution) on the embedded board.
(a) Input sample. (b) Result of initial surfel construction. (c) Result of surface refinement. (d) Result of the triangular mesh

reconstruction of (c)

>



1070 W38 =82 A248 A6, 20199 119 (JBE Vol. 24, No. 6, November 2019)

(@) (b)

rIJE I_I

2|
.

5. 2H|C|E HE0j|A 4722 VGA siAMZS| DinoRing HIO|E{0fl CHEH 3XH
(c) EH A Iy Mg 23t (d) (c)° ZUES M2 WA YEHE SsH 2

(©) (d)
SE AL (a) LHLA| O (b) £7| EHRA TE
2

=]

Fig. 5. 3D reconstruction results for DinoRing data (48 input images with VGA resolution) on the embedded board. (a) Input sample.
(b) Result of initial surfel construction. (c) Result of surface refinement. (d) Result of the triangular mesh reconstruction of (c)
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