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Abstract. This paper presents an approach for real-time web-based collaborative generation and 
visualization of ‘as-built’ BIM content based on Google Tango enabled devices. A client-server 
system was developed that allows for the collection and distribution of multi-sensor based indoor 
scan data. The server application assembles and aggregates scan data of multiple Tango devices and 
applies the data stream to a post-processing pipeline to detect rooms, walls and openings. The 
processed data is then distributed to all clients. On the client side, the aggregated scan data is merged 
into an envelope model of the investigated building and visualized in real-time. The system allows 
for a self-sufficient reconstruction of multi-room indoor scenes and enables on-site collaboration in 
real-time. These features make the system especially useful in situations that are time-critical and 
require concurrent collection and processing of data. Our targeted use cases include search and 
rescue scenarios, on-site construction progress tracking and crime scene documentation. 

1. Introduction 
The comprehensive digital representation of a building provides a great source for 
computational analysis, optimization and building operation. In recent years, the concepts and 
technologies of Building Information Modelling (BIM) have been adopted by a great share of 
the Architecture, Engineering and Construction (AEC) industry worldwide. Although Building 
Information Models are mostly created during the planning and design phase of construction 
projects, there is an increasing demand for ‘as-built’ building model reconstructions. The 3D 
reconstruction of semantically rich building models opens up a wide range of application 
possibilities ranging from the preservation of architectural knowledge (Beetz et al., 2016) to the 
forensic documentation of crime scenes (Franz et al., 2015). Buck et al. (2013) and Komar et 
al. (2012) for example, utilize a 3D crime scene reconstruction for documentation purposes and 
emphasis the resulting benefits for presentations and reenactments in court, testing theories or 
examining witness statements. 
In this work, we focus on exploiting the advantages of next-generation mobile devices for the 
reconstruction of ‘as-built’ building models. Next-generation mobile phones and tablets 
combine multi-modal sensor technologies with significant computing power (Google Tango 
III, 2017). This provides the opportunity to develop self-sufficient indoor reconstruction 
systems that are capable of acquiring, processing and sharing scan data in real-time. Based on 
the Google Tango Technology we present an approach for real-time web-based collaborative 
generation and visualization of ‘as-built’ BIM content. A client-server system was developed 
that allows for the collection and distribution of multi-sensor based indoor scan data. The server 
application assembles and aggregates scan data of multiple Tango enabled devices and applies 
the data stream to a post-processing pipeline to detect rooms, walls and openings. The processed 
data is then distributed to all clients. On the client side, the aggregated scan data is merged into 
an envelope model of the investigated building and visualized in real-time. The system allows 
for a self-sufficient reconstruction of multi-room indoor scenes and enables on-site 
collaboration in real-time. These features make the framework especially useful in situations 
that are time-critical and require concurrent collection and processing of data. Our targeted use 
cases include search and rescue (SAR) scenarios, on-site construction progress tracking and 
crime scene documentation.  
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