
When there is no interaction on the client it displays the high resolution rendering and when there is interaction the client 
switches to rendering the volume data it received, this makes interaction with the data instantaneous and the user does not have 
to wait for the server to produce more frames and send them to the client.

The server sends volume and image data to the client on request. The volume data is 
three-dimensional data cubes depiction a portion of the larger data cube, these smaller cubes have 
been downsampled by a certain factor, and the image data is a high-resolution rendering of the 
data cube, these images are generated by the server which would have enough computational 
resources to produce the visualisation.
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The Problem
The new generation of radio astronomy telescopesare capturing an increasingly amount of astronomical data and 
therefore, requires improved software designs and visualization techniques. 



Consequently, we present the development of 3DAVis, a system that renders astronomical data into a 3-dimensional 
visualization, using a client-server hybrid rendering approach.



Its goal serves as a proof of concept for future 3D astronomical data visualization tools, where the computationally 
intensive tasks are handled by the server and the data exploration as well as interaction are handled by the client.



We explore various techniques and algorithms which would potentially be included in such future applications and 
discuss their associated benefits, drawbacks, bottlenecks, and opportunities.

The Objective
The aim of our research project was to construct a proof of concept system that implements a strategy for allowing 
any average computer to produce visualisations of very large data cubes in a lag-free manner. 



Consequently, we also intended to answer a series of research questions which would present our investigations in a 
more formal and statistical format. These research questions are related to determining the usability of our new 
system approach, the scalability of using increasingly large data sets as well as the effectiveness of using specific 
libraries such as VTK for volume rendering and ZFP for 3D compression.


The system we have implemented shows promise and it could 
definitely benefit from further development. Considering that the 
server and the client were located on the same computer, factors 

concerning network speed and data transfer latency were negligable. 
Addressing these issues would require further development as well as 

additional testing of the network in order to evaluate the overall 
efficiency of the 3DAVis’ hybrid system approach. 



These images (left and right) are some of the user interface and 
visualisations produced by the 3DAVis system.

The strategy for addressing the research problem is to implement a system using a server-client 
model. It would combine server and client side rendering but the majority of the computational 
overhead would be offloaded onto the remote server.



The data cubes would be stored on the remote server and users can access them through a client 
computer connect to the internet.






Design

Results and Conclusion

This graph demonstrates the effiency level of using ZFP compression as 
compared to the transfer of the original data based on different tile sizes 

of a 3D volume data cube. On average, the data transfer proved to be 
around 20 times faster and reducing the amount of data transfered by 

over 90%.

This graph demonstrates the test results of rendering time on the server 
side using VTK C++ library. Rendering 1000MB data in volumetric took 
around 12.3 seconds. Server side rendering is unlikely to happen often 

and the time consumed on the client-side for receiving new cubelets and 
rendering them on the client-side should cover most part of it.

This figure demonstrates the amount of time that VTK.js requires 
to render data cubes of increasing size. As the number of points 

increases, the time required increases in a linear manner. To 
maintain system performance the dimensions of client data cubes 

are limited to two 64 * 64 * 64 data cubes.

3DAVis
University of Cape town

Rondebosch

Cape town

South Africa

Contact :

Email: dept@cs.uct.ac.za 

Telephone: + 27 21 650 2663 

Fax: + 27 21 650 3551

Supervisors : 

Prof. Rob Simmonds

Dr. Angus Comrie

Department of Computer Science

University of Cape town


Rondebosch

Cape town


South Africa
Bilal Hasan Aslan
Bhavish Mohee

Michaela Van Zyl


