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ABSTRACT: 
 
Mobile Mapping Systems (MMS) have recently benefited from the development of many fusion-based technologies with countless 
systems development based on cars, drones, trolley, wearable or portable mapping system. The scale of applicating range from the 
urban to the architectural scale. Recent solution are also based on visual or Lidar SLAM (Simultaneous Localization and Mapping), 
which substantially takes advantage of environmental features and techniques of continuous co-registration of the clouds, also in case 
of absence on GNSS positioning measurement. FARO Technology has recently developed the Swift, a fusion-based hybrid solution 
that integrates the sensors for 3D mapping in a trolley system configuration and recently, an external camera Panocam Theta Z1 is 
equipping the system enabling the possibility to associate radiometry to the acquired data. The working principle is the exploitation of 
a system of static and mobile configuration, using the so-called “anchor scans” co-registration as an hybrid intermediate solution 
between a typical static scan and a profilometers-based MMS point cloud. The co-registered clouds therefore yield a trajectory mode 
such as SLAM but benefit from the comparable range and density characteristics, according to user-customized settings, of static scans, 
with a duration of a few seconds per scan and a few minutes overall. In the present research the Swift System is tested in two different 
context and the assessment are conducted aimed at satisfying both the urban and the architectural scale instances in the direction of 
improving further evaluations.  
  

1. INTRODUCTION 

Buildings and urban mapping based on Mobile Mapping 
Technologies (MMT) have recently benefited from the 
development of based on sensor fusion thanks to the positioning 
solutions (GNSS-IMU) and the mapping segment (mainly based 
on LiDAR or images) (Elhashash et al. 2022). 
As a consequence, an increasing number of fusion-based 
solutions have variously combined several devices prototypes 
designed to optimize the different parts of the process, the 
portability and the cost-related sustainability. 
In the terrestrial sector, the control of the positioning and the 
estimation of the trajectory of the vector (also pedestrian) has 
been tackled with the improvement of the visual odometry 
(Zhang & Singhm 2018) or the SLAM (Simultaneous 
Localization and Mapping), based on images or LiDAR, which 
substantially takes advantage of environmental features and 
techniques of co-registration of the clouds (Huang, 2021, 
Sammartano & Spanò 2018; Tucci et al. 2018). 
In the mobile mapping systems (MMS) categories, the vehicle-
mounted systems and the portable ones are the most and for a 
long time diffuse and countless research experiences are 
nowadays available related to systems validation in indoor and 
outdoor performances (Elhashash et al. 2022; Nocerino et al., 
2017). Conventionally for the outdoor 3D mapping, in the last 
two decades, car-based technologies have been tested and newly 
developed for urban mapping application (Halala et al., 2008) 
and also in architectural and urban heritage contexts (Rodríguez-
Gonzálvez et al., 2017), with a large deployment of tailored 
solutions that explore both the integration of technologies in 
sensor fusion and the positioning issues.  
Moreover, the mounted or handheld and wearable devices 
together with the trolley-based are among the most recent 
systems developed to be more flexible in the operator's pedestrian 
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movement, especially for indoor mapping performance 
(Maboudi et al., 2018) and indoor positioning supported by 
Ultrawideband (UWB) (Dabove et al., 2018; Masiero et al., 
2018). More recently, the experiments have also moved to hybrid 
outdoor-indoor test-cases thanks to an improved development of 
integrated GNSS and seamless positioning solutions (Elhashash 
et al. 2022).  
 
The main features exploited from MMS point cloud datasets in 
the context of urban object classification are mainly related to 
geometric and topological features of the point clouds and 
radiometric values and intensity data from LiDAR sensor, in 
order to streamline the data structuring toward the object 
modeling. The aspect that has been specifically studied was that 
of the geometric characterization of these types of clouds for the 
automatic structuring of data through algorithms of segmentation 
and semantic classification, especially for vertical objects 
(Weinmann et al., 2015; Liberge et al., 2010) and planar surfeces, 
typically streets and buildings segmentation (Kumar et al., 2014).  
More recently, the reflection has widened to the exploitation of 
artificial intelligence (AI) and automatic labelling of point clouds 
(Zhu, J et al., 2020) also associated to cultural heritage objects 
(Matrone et al., 2020). Also, it has opened up to include 
reflections on semantic segmentation based on ontology-based 
semantic data model (Colucci et al, 2021). 
Despite in the context of urban mapping the experimentation of 
fusion-based MMS for 3D city models has been investigated 
since 10 years in research (Stoter et al., 2016), according to recent 
innovations for sensor precision and positioning accuracy, the 
achievable level of detail (LoD), from an urban- and 
architectural- point of view, can be considerably relevant and 
diversified.  
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