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Virtual Reality as a collaborative tool 
for digitalised crime scene examination
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Crime Scene VieweR (CSVR): 

performing crime scene investigation 

in Virtual Reality

Introduction
In the context of Crime scene investigation, accurate
documentation of the scene(s) is fundamental, when a
subsequent analysis is required for comparison and evaluative
purposes.

A virtual reality framework was developed in Unity 3D targeting a
low-cost Virtual Reality (VR) head-mounted display (HMD), which
enables the exploration of virtualized crime scenes and supports
collaborative investigation through an online shared repository of
3D reconstructions. The system is agnostic at the source, implying
that several types of 3D imaging sensors can provide recording of
the scenes [2].

Data are presented via an immersive virtual-roaming VR
application to enhance spatial perception and telepresence. The
virtualized environment is accompanied by original photographs
and reference information, enabling validation and
contextualization of the three-dimensional spatial data. The
developed framework was employed in the context of a training
operation spread between Scotland (UK) and Denmark,
demonstrating the feasibility of the deployment of the platform
independent of the location at the early stages of a forensic
investigation.

Materials and Methods
The pipeline of integration of the CSVR system consists of two
phases [1]. The data preparation stage concerns the
documentation of the site using one (or a combination of)
digitalization technique(s).
Subsequent extraction and computation of the spatial data are
performed, with optional decimation. Dedicated software tools
were developed to enable scale accurate calibration of the 3D
models and integration of source data. The catalogue bundling
the reconstructions [3] can either be stored on a remote, secure
and synchronized repository or locally on the viewing device,
embedded into the deployed app.
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Conclusions
We present a framework to enable the digitalization of the sites
and a dedicated multi-platform application to perform intuitive
navigation of the reconstructed environment. We evaluated the
feasibility of the developed approach during a simulated crime
scene investigation set up in Denmark, to demonstrate the
capability of current state-of-the-art methods and tools to enable
remote experts to experience the scene whilst enhancing
telepresence.

A remote fire investigator located in Scotland tested the CSVR
application. The total time required for data acquisition,
computation, and sharing was 142 minutes [5] from the
beginning of the operations. The remote investigator accessed the
site via a virtual walkthrough using a Meta Quest headset.
Performing a solo survey of the virtualized room, the level of
detail of the geometry allowed them to assess the scene,
indicating areas of investigative interest.

Data utilization
The CSVR was developed in the game engine Unity 3D, targeting
the OpenXR open standard and deployed on the HMD Meta
Quest 2. Given the resources at hand, the extent of the virtualized
space and the resolution of data, optimization of the 3D
rendering was achieved by creating a dedicated shader. To enable
multi-platform support, a modified version of the software
targets computers with traditional 2D displays, providing a flexible
tool to a wider pool of users. Several instances can run within a
shared, synchronized virtual environment, thanks to a networking
library that enables collaboration amongst remote users [4].
Source data, such as original photographs and metadata, are
available to the user, to enable validation of the raw data
collected at the scene.

Process 
Data 

capture 
Transfer Computation Fitting Upload Download 

Time 1h 18m  23m 29m 10m <1m <1m 

Size 160 images 1.87 GB 55 MB - 290 MB 290 MB 

Hardware 
capacity 

Intel®Core™i7–7800X CPU @3.50 GHz, 6 cores, 12 threads, 64.0 GB RAM. 
Internet bandwidth (b), (e), (f): 11Mbps 
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