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2 Introduction 

•3D sensing becoming more and more pervasive 

•Started with Kinect 

•3D mapping devices like Project Tango 

•Next step from active to passive sensing 

•From depth you can reconstruct volume 

•And volumetric representations allow many 
applications 
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3 Memory Efficient Volumetric Data 
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4 SLAMbench (Platform-Independent Kfusion) 

• Kfusion fuses depth frames (Kinect) into 3D geometric map 

• Uses voxel grid of TSDFs to represent 3D surfaces 

• 3D surfaces recovered by ray-casting at TSDF zero-crossings 

• Localisation estimates location and pose 
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5 SLAMbench on Myriad2 

C++ OpenMP CUDA OpenCL 

ARM Intel Nvidia Movidius 

http://www.movidius.com/


© Copyright Movidius 2016    http://www.movidius.com  

6 SLAMbench on Myriad2 
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7 SLAMbench on Myriad2 
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http://youtube.com/v/G7oxAkBb0LA
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VOLA 

Acceleration for Volumetric Processing 

Dense vs Sparse Volumetric storage 

Sparse Voxel Octree 1000x smaller – only store 2.5D manifold 

Octree storage – only store 

2.5D manifold (no empty 

space) 

Dense 512MB storage for 5^3 m 

volume in SLAMbench using 32-

bit TSDF per voxel 
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9 Sparse Voxel Tree LoD 
4^3 

16^3 

64^3 

256^3 

64^3 

256^3 1-bit/voxel 

2-bit/voxel 
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SLAMbench 

VOLA Bit Per Voxel Map 
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11 Volumetric Data Sharing SfM video 

https://www.youtube.com/watch?v=MZ583jQZSR4  

Platin Cement works 

 

Map 

https://goo.gl/iKXhQo  

800 x 600m (0.5km^2) 

raw .obj file 32MB 

 

128x compression 

http://www.movidius.com/
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12 Volumetric Data Sharing 

https://youtu.be/wSPO9uSusaA  

http://www.movidius.com/
http://youtube.com/v/8n3Rqvxyuco
https://youtu.be/wSPO9uSusaA
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13 VOLA Volumetric CNN 

3D font CNN 
Test 

Accuracy 

X-rotation 82.95% 

Y-rotation 84.70% 

Z-rotation 77.33% 

XYZ-rotation 82.43% 

Average 81.85% 

• CNN to identify 
objects from their 
VOLA volumetric 
representation 

• Allows objects to 
be located and 
marked in VOLA 

• Proof of concept 
using 3D letters ala 
LeNet achieves 
82% accuracy 
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14 VOLA JiT Audio Models for AR/MR 

Blender Model 

Binvox 

VOLA 
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Non-Linear 

Solver 

Measurement 

Aggregation 

(re-)broadcast aggregated maps 

N distributed embedded devices 

Cloud-based Map Aggregation 
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ESA 

Sentinel-1 

LIDAR 

Crowd-Sourcing Volumetric Maps 
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PEU BRU 
LSU
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VRF GRF CMX 

IDEC 

VXU 

SHAVE ISA Volumetric Data Accelerator 

  VXU 

3D-2D Projection X 

3D-2D Projection Y 

3D-2D Projection Z 

HistoPyramid 2D 

HistoPyramid 3D 

Point Insertion 

Point Deletion 

Point Addressing 

Address Generation 

Register File 
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17 Voxel Insertion/Deletion Logic 
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18 Conclusions 

•Volumetric applications can run efficiently on 
embedded platforms 

•Optimal data-structures can allow 128x reduction 
in RAM requirements 

•Bit-per-voxel Octree allows compact 
interchangeable format for M2M 

•Two bit’s per voxel allows colour and other 
information to be stored per sub-volume 

http://www.movidius.com/
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Thank you! 

http://vola.movidius.com  
for live demo 

http://www.movidius.com/
http://vola.movidius.com

