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Terapixel Research 

High-Resolution 
Visualization and Analysis 

of large sub-bottom point clouds 

Dipl. Inf. Matthias Rust 

matthias.rust@arivis.com 

Terapixel Research 

Vision 

Real 3D 
Exploration 

Zoom into 
details 

Analyzing 
data 

Collaboration 
Fast, Robust, 

Nice 
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Terapixel Research 

Sub-Bottom Data Characteristics 

 Scattered point 
cloud 

 SES2000:  
1500 points/min 

 For each 
XY-Coordinate: 
 ~480 z-Samples 

 Intensity value as 
16bit 

 1.44 MB / min 
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Terapixel Research 

Excurs: 3D rendering techniques 
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Surface Rendering 

• Manually created 
Polygon meshes 
and textures 

• No „Inside“ 

• Optimized Graphics 
hardware 

• Fast interactive 
rendering 

Volume Rendering 

• Real world samples 
= Voxels 

• Filled 3D data cube 

• High memory 
consumption 

• Complex rendering 
algorithms 
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Terapixel Research 

Terapixel Research with arivis 

 ~2000: Fraunhofer IGD Rostock: new approaches 
for handling very large volume datasets 

 Intelligent 4D Image Pyramid 

 Special RAM-independent algorithms 

 2004: Spin-Off arivis GmbH 

 10 developers 

 Rostock, Berlin 

 Product development 

 Research projects 
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Terapixel Research 

Arivis Technology 

 High-performance file format for volume data 

 Data is stored as single planes 

 Tool suite for visualization, analysis and 
collaboration - independent from RAM 

 Current focus: life science applications 

 Computer Tomography, Microscopy 
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Terapixel Research 

Mapping point clouds to volumes 

 

 

 

 

 Required conversation: Scattered data  voxel grid 

 Different methods & tools available 

 arivis‘ current interpolation method respects track 
characteristics 

 Parameters: target dimensions, maximum hole size 

 Objective: maximum quality (size doesn‘t matter) 
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Terapixel Research 

Exploring the Voxels: Planes 37++ 
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Terapixel Research 

Exploring the Voxels: Planes 37++ 
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Terapixel Research 

2D Features 

 Instant access to any zoom level 

 Free intensity to color mapping 

 Orthogonal projections (eg. XZ over Y) 

 Oblique slices 
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Terapixel Research 

3D Visualization 

 Bottleneck: Graphics RAM 

 Trick: only load Box-of-Interest (clipping) 

 Overview vs. Detail visualization 

 Very fast with arivis file format 

 In 3D: 

 Rotation, Translation 

 Dynamic transparency 

 Stereoscopic projections 

 Movie generation 
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Terapixel Research 

3D Visualization 
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Terapixel Research 

Analysis 

 Selecting 2D/3D/4D image regions 

 Automatic or manual 

 Segmenting, Counting, Measuring 

 Custom analysis Modules 

 Matlab, Python, C++ 

 Image-Filters 

 Improving quality, Sharpening details 

 Combining images 

 Arivis Browser includes OpenCV, ITK, 
VTK, VIGRA, … 
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Cooperative Research 

 Distribution of large data difficult (sending harddisc?) 

 Arivis WebView: Internet/Web-Access to image 
data 

 Free & fast navigation, annotations,  
measuring 

 Advanced user & security control 

 Close integration with arivis Browser 

 Mobile Devices: 

 Arivis WebView-Client for iPad/iPhone/Android 

 December 2011: WebView 3D 
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Terapixel Research 

Conclusions and Questions 

 If data size > RAM advanced technology is required 

 Scattered Point Clouds can be mapped to Voxel 
Grid (various interpolation methods) 

 Arivis tools can handle very large volumes on 
standard hardware 

 

 

 Do you need 3D visualization? 

 How big is your data? 
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Terapixel Research 

THANK YOU FOR 
YOUR ATTENTION! 
 
MATTHIAS RUST 

www.arivis.com 

- Product features, News, Download TRIAL 

webview.arivis.com 

- Arivis WebView Demo 

 

In the LOBBY: DEMO arivis Browser  with 
Stereoscopic 3D 
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