Bremen

DynCam: A Reactive,
Distributed Point-
Cloud Pipeline

Christoph Schroder
University of Bremen, Germany
cagvr.informatik.uni-bremen.de

VRIC, April 2018



Bremen

elepresence

38 4 Participants

¥

Mollly Dempsey Amit Melamed

9

2% Search the web and Windows

Motivation Methods Results

Krystal McKinney

Conclusion

smEmmEuann
A N N



bremen

Y Telepresence

Altspace VR

Motivation Conclusion




Motivation Methods Conclusion




Motivation Conclusion




Motivation

Methods

Results

Conclusion



Bremen

Y Our Longterm Goal

= Requirements
= Realistic visualization
= Shared virtual environment

= Precise interaction

= Technologies
= Multiple 3D cameras
= Merge point clouds

= Realistic rendering
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Related Work bl

" Fusion Kit!

= Fusion4D?

= ROS (Robot Operating System)?

[1] Michael Rietzler, et al. 2016. FusionKit. ACMSIGCHISymp. 8 - EICS ’16

[2] Mingsong Dou, et al. 2016. Fusion4D. ACMTrans. Graph. 35

[3] Morgan Quigley,et al. 2009. ROS: an open-source Robot Operating System.
In ICRA Workshop on Open Source Software
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Y Our Contribution

= Framework for distributed point
cloud processing

= Easy-to-extend C++ pipeline
= Implicit paralellisim
= Different camera sources

= Platform independent

= Basic visualization in Unreal
Engine 4

= Improved end-to-end latency
measurement method
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Y Reactive Architecture

= Updates
= Automatic < Source >
= Lazy ¢
= Implicitly parallel

[ Transform ]

v
(oupr )

Conal Elliott & Paul Hudak. 1997. Functional reactive animation.
ACM SIGPLAN international conference on Functional programming - ICFP 97
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Y Reactive Architecture
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Y Reactive Architecture
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Y Reactive Architecture
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Y Reactive Architecture
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Y Unreal Engine Integration
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Y Unreal Engine Integration

VBO Vertex shader
JD

T\
A
X =0 Index using (X.Y.2)
Y=0 z-coordinate
Z=id,id=0,..,N-1
Point Y
(X,Y,2) |
32 bit texture
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Y Latency Measurment

= Based on method by Anthony
Steed*

[4] Anthony Steed. 2008. A simple method for estimating the latency of interactive, real-time graphics simulations.
In Proc. 2008 ACM Symp. Virtual Real. Softw. Technol. - VRST’08.

Motivation Methods Results Conclusion



Bremen

Y Latency Measurement

= Converted to Python

= Extract LEDs with OpenCV R
blob detection — Fitted
= Qutlier removal (moving
average)
= Estimate frequency and phase
angle with fft ~ Pendulum
— Screen
= Optimize via curve fit
y(x) = Asin(2x fx + O)
AP
= Latency At =
27 fr
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Y Latency
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Y Latency
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Y Latency :
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Y conclusion

= Distributed point cloud library
= Platform independent
= Implicit paralellisim
= Easy to extend

= 30% lower latency than ROS
= Unreal Engine integration
= Improved latency measurements

= Code

= http://cgvr.cs.uni-bremen.de/papers/vric2018/
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Y conclusion and Future Work

= Enhanced rendering as splats or surface
= Improved compression
= Temporal resolution enhancement

= Automatic VR/AR alignment
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Thank you!




