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ABSTRACT: In recent years, the request for hybrid events has become increas-

ingly prevalent. It is already widespread practice for business meetings, confer-

ences, and workshops to be broadcast live, allowing for remote participation. Even 

in the entertainment sector, hybrid events are engaging an increasingly interested 

audience. Such events usually pose a lot more artistic freedom and invite local and 

remote participants to interact with the exhibition. Combining real and virtual en-

vironments and taking full advantage of their inherent properties requires overcom-

ing several technical hurdles. DOMEconnect is a toolbox for event creators and 

organizers, allowing them to realize hybrid, immersive and interactive experiences 

that go far beyond sending a single video channel to a streaming service on the 

internet. Fully immersive media platforms like Planetariums and 3D audio systems 

are made easily accessible with this toolbox. 
 

1. INTRODUCTION 

DOMEconnect aims to create a platform for 

events that enables organizers and creators  easy 

access to the tools and workflows that are 

necessary in order to extend the events format 

beyond the real world and make it fully hybrid. 

This does not mean that events like concerts, 

exibitions or artistic installations happen at one 

specific location, and participants can join a live 

stream. The goal of DOMEconnect is rather to 

connect multiple venues with each other, fully 

taking advantage of the unique and dynamic 

possibilities that arise between these locations. 

Connected systems can be as simple as 

individual VR-Headsets and laptops or as 

complex as planetariums and immersive media 

centers with multiple projection systems. 

DOMEconnect enables  maximum interactivity 

between each location, inherently facilitating 

novel event formats. For example, a band can 

perform a concert live in one location, while 

musicians from another location join them in 

real time, all whilst this concert is being shown 

not only to the audience at both sites, but also to 

a third remote audience in a planetarium.  

For ease of use and accessibility, this tool set 

must be  developed to allow for the utmost 

compatiblity with existing systems. Four key 

workflows and their corresponding tools have 

been developed for DOMEconnect. These 

cover the areas of video, audio, interaction and 

streaming. 

2.1 VIDEO 

In order to account for the various formats of 

immersive display systems like planetariums, 

the displayed video material must be prepared 

accordingly. For pure video recordings, the 

Fraunhofer HHI can already provide a system 

called the OmniCam360. This camera allows 

high resultion video panoramas up to 10k x 5k, 

which due to the construction of the camera 

with close to zero parrallax, allows an artefact 

free live  video feed which requires next to no 

postproduction (like geometric- or colormetric-

corrections) and is ready to be streamed in 

varios formats.  
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Our Real Time Stiching Engine (RTSE) then 

warps, stiches and transforms the video to the 

destinations required format (e.g. 

equirectengular, cubemap, dome-master, etc.). 

The software can either be used on the receiving 

end, to prepare the video for display, or the 

transmitting end, preformating the stream. With 

this workflow, real world video captures can be 

streamed to varios event locations in an optimal 

way.  

 

In order to take full advantage of hybrid events, 

computer generated images (CGI) must also be 

considered as part of the workflow. The 

digitization and transmission proccesses allows 

for the possibility to enhance and alter the 

material. We have developed various CGI tool 

chains to either include real world footage in a 

virtual environment or, vice versa, to include 

computer generated images in real world 

footage. In order to implement this, several 

challenges had to be overcome. For example, 

real world footage and computer generated 

environments  influence each other visually and 

artifacts like obstructions, shadows and ghost 

movements can be countered to increase the 

immersion of the final result.  

 

Another important factor to be considered is 

that most rendering engines that enable the 

display of computer generated images usually 

do so on a flat screen. Many immersive 

locations, however, utilize curved and in some 

cases not even rectangular projection canvases. 

Therefore, geometry correction has to be 

applied in order to minimize distortion. To 

account for these problems, we developed 

workflows and systems for different rendering 

engines.   

2.2 AUDIO 

Immersive locations very often employ propri-

etary and complex audio setups. These may 

range from quadrophonic or ambisonics to 

wave field synthesis setups. These setups often 

require a specific way of mixing, which is best 

done on site. To meet this challenge, we devel-

oped an audio engine that receives object-based 

audio signals as input and then converts and 

processes these signals for every audio system. 

The audio engine has been developed in such a 

way that it supports simple expansion with ad-

ditional audio systems without the need to 

change the original content. The software also 

includes various interfaces to allow for external 

control of the audio scene. These interfaces can 

be easily accessed from within a variety of 

frameworks such as rendering engines or digital 

audio workstations. With this tool, workflows 

can be adjusted to ensure maximum compatibil-

ity for the event itself and the locations where 

the event is displayed. 

2.3 INTERACTION 

Another important and interesting aspect of hy-

brid event formats is the opportunity to imple-

ment novel ways of interaction. By leveraging 

various rendering engines and their real time 

generated content, opportunities are created for 

spectators to participate and shape events in 

completely new ways. DOMEconnect aims to 

make use of this opportunity and allow organiz-

ers and creators of hybrid events to implement 

all available options in their vision. 

 

However, a crucial factor to be considered is 

that not all event locations provide the same 

means of interaction. Interaction must be scaled 

– a 200-seat planetarium and a single user with 

a VR Headset should each have a system to 

meet their needs. To minimize the workload of 

preparing the presentation for each event loca-

tion individually, a piece of software was devel-

oped that takes care of these additional steps. 

This interaction server communicates com-

mands between controlling devices and the en-

vironment to be controlled. Event locations can 

utilize their available means of interaction to in-

terface with the interaction server, which then 

in turn takes care of translating these inputs to 

commands that can be handled by the presenta-

tion.  

2.4 STREAMING 

The final part of the development of DOME-

connect is focused on the actual streaming of 

the available media channels. To take the vari-

ous formats of transmission (video, audio, inter-

action, synchronization) into account, we devel-

oped a framework that allows for individual ad-

justments of the streaming pipeline during 

runtime depending on the actual material that is 

being used. Furthermore, our API can provide 

an automatically generated Frontend to make 

the adjustments and fine tuning of the pipeline 
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easily accessible. Inputs and outputs can also be 

serialized to several formats and protocols. 

 

This tool enables us to set up output streams ac-

cording to the technical specifications on site. 

Settings can be changed in real time while the 

event is in process with no interruption. In ad-

dition, we implemented the option for multiple 

output streams to access the same encoding 

channel, which decreases resource usage during 

runtime.  

3. CONCLUSION 

The DOMEconnect tool suite has already been 

employed successfully in several events over 

the course of two years. Real world use has 

allowed us to further develop and fine tune the 

various tool chains and workfolws previously 

mentioned. On every level we found that 

DOMEconnect was integral to the succsess of 

each event. From artists using it to express 

themselves freely without being held up by the 

technical requirements of complex systems to 

venues able to fleixbly accomodate a diverse 

array of formats and presentations which 

previously would have been unthinkable. We 

strongly belive that in the future, we can 

continue to optimize our software and increase 

it’s accessibility, leading to more creative, 

engaging and effective immersive and 

interactive events. 
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