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Abstract

In recent years, Mobile Laser Scanning (MLS) systems have garnered increasing attention for their efficient and convenient data
acquisition, finding widespread applications across various fields. However, most users typically select a single system that best
suits their needs, with few attempts to utilize two independent MLS systems simultaneously. To explore this possibility, we selected
two currently leading commercial MLS systems (Z+F FlexScan 22 and Leica BLK ARC) and developed an uncertainty analysis
workflow to quantitatively evaluate their respective uncertainties. Following this, a trajectory-based fusion method was employed
to merge point clouds from both systems. The experimental results demonstrate that our uncertainty-aware evaluation and fusion
solution successfully decreased trajectory estimation drift and point cloud noise, offering a feasible solution for evaluation and
fusion of simultaneous scanning with dual indoor MLS systems.

1. Introduction

Mobile Laser Scanning (MLS) popularity has been increasing
for years, especially for efficient 3D documentation of built
environment (Holst et al., 2019, Stenz et al., 2020, Thom-
son et al., 2013, Kaiser et al., 2022). Over the past several
years, various indoor MLS systems have been released, of-
fering a wide range of choices for both professional and non-
professional users. These systems mainly used for indoor ap-
plications could be roughly classified into handheld, backpack-
based, and trolley-based systems depending on mounting plat-
form (Shan and Toth, 2018). Figure 1 illustrates several com-
mercially available state-of-the-art indoor MLS systems.

Figure 1. Part of commercially available state-of-the-art indoor
MLS systems.

As a typical multi-sensor system of kinematic measurements,
the extensiveness and complexity of error sources dictate that
uncertainty evaluation of MLS systems is an essential but chal-
lenging problem. It is worth mentioning that compared to the
rapid updating of various types of MLS systems mentioned

above, not enough investigation has been done to address their
uncertainties and possible combinations of dual or multiple sys-
tems. In addition, all existing commercially available MLS sys-
tems are initially designed to be used as a stand-alone product.
This means that during data collection process, users often are
assumed to choose the most appropriate system to use. How-
ever, the fact is that various MLS systems are different and
maybe complementary in terms of accuracy, reliability, size, us-
ability, efficiency, etc. Moreover, MLS systems from different
companies often differ in realization of time synchronization,
data formats, data structures, post-processing software, etc.

Overall, different MLS systems have their own strengths and
weaknesses. Taking Z+F FlexScan 22 from Z+F and Leica
BLK ARC from Leica as examples, they are two of the leading
MLS systems on the market. Leica BLK ARC is compact and
lightweight, meaning it could be used to scan narrow spaces, but
the processing process is relatively fixed, leaving limited space
for professionals to improve. Z+F FlexScan 22 does not have an
advantage in terms of size and weight, but it can make more cus-
tomized post-processing for professionals and it addresses tasks
with higher accuracy demands. In other words, if a small-sized
system, represented by Leica BLK ARC, has higher availabil-
ity to access some narrow spaces that are inaccessible to large-
sized systems, a more complete point cloud can be acquired
in more complex environments. A medium-sized or large-sized
system, represented by Z+F FlexScan 22, may be better in terms
of data quality, cannot scan small areas of indoor scenes effect-
ively. Therefore, we formulate the hypothesis that a simultan-
eous scanning of two MLS systems provides point clouds that
are superior in terms of completeness and quality to those only
from a single system.

In order to answer this hypothesis, there are two main issues that
need to be looked at. The first is how to evaluate uncertainty
of two simultaneously scanning MLS systems; the second is
how to implement point cloud fusion based on uncertainty per-
formance to maximize the advantages of each respective sys-
tem. Therefore, this paper consists of two main stages: (1) the
evaluation of each single indoor MLS system to decide which
one is best, and (2) the actual use of these two systems to ac-
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quire and fuse the point clouds.

In this paper, the aforementioned Z+F FlexScan 22 and Leica
BLK ARC are taken as research basis. To the best of our know-
ledge, this is the first paper focusing on a simultaneous scan-
ning, uncertainty evaluation, and fusion of these two leading
MLS systems. The main contributions are as follows:

(1) A special trolley-based dual MLS-integrated platform is
designed to enable simultaneous scanning and uncertainty
evaluation of two MLS systems.

(2) A comprehensive uncertainty evaluation workflow is pro-
posed that provides an objective and complete in-depth
analysis of two of the state-of-the-art indoor MLS systems
currently available on the market.

(3) A uncertainty-aware solution including drift reduction and
denoising for simultaneous scanning and point cloud fu-
sion is introduced, enabling fused point cloud with high
quality.

This paper starts with a background introduction on MLS sys-
tems uncertainty and fusion followed by a detailed review of
related works. Then, the methodology and experiment part re-
garding evaluation and fusion of two simultaneous scanning
MLS systems is discussed. In the end, conclusions followed
by an outlook for future work are presented.

2. Related Works

Evaluating uncertainty of MLS systems is a vital and funda-
mental task. In recent years, this topic has received signific-
ant attention from researchers worldwide, leading to two main
methodological approaches: forward modeling and backward
modeling (Shi et al., 2021, Stenz et al., 2020).

As a theory-driven uncertainty evaluation strategy, forward
modeling strives to construct as comprehensive and accurate
an error model as possible in order to thoroughly quantify the
various types of errors in MLS data collection process. In this
field, various uncertainty evaluations based on forward mod-
eling have been conducted by incorporating error information
from different sensors (Barber et al., 2008, Goel and Lohani,
2015, Stenz et al., 2020, Wujanz et al., 2017). This strategy
is theoretically feasible and sounds logical. In fact, accurate
and comprehensive variance-covariance propagation and mod-
eling is almost impossible due to a limited understanding of
mathematical models and physical mechanisms of various error
sources. Theoretical dependence of forward modeling strategy
and complexity of MLS system itself severely limit the use of
such strategy (Holst and Kuhlmann, 2016, Schmitz et al., 2021,
Kerekes and Schwieger, 2020).

In contrast to forward modeling, backward modeling employs
a completely different approach. As a data-driven uncertainty
evaluation strategy, it avoids the exhaustive task of model-
ing various error sources. Instead, it relies on reference data
with higher accuracy as the foundation for error analysis. The
core idea is that, due to superior instruments and meticulous
post-processing, the reference point cloud—typically from Ter-
restrial Laser Scanning (TLS)—can be considered nearly error-
free in comparison to MLS point cloud. Consequently, the un-
certainty of MLS system is implicitly quantified by analyzing
discrepancies between MLS and reference point clouds.

In recent years, various studies have compared the perform-
ance of MLS systems with TLS systems, aiming to evaluate
the accuracy and limitations of MLS systems in different en-
vironments. (Thomson et al., 2013) compared the performance
of two MLS systems, Viametris i-MMS (trolley) and CSIRO
ZEB1 (handheld), with a terrestrial Faro Focus 3D scanner.
They conducted two tests: one is Cloud-to-Cloud (C2C) dis-
tances between the MLS and TLS point clouds, the other com-
paring Building Information Modeling (BIM) geometries, such
as hallway dimensions and window sizes.

(Lehtola et al., 2017) conducted a large-scale analysis of vari-
ous MLS systems, including both commercial and research pro-
totypes, in different environments such as a hallway, parking
lot, and industrial hall. They compared the results with TLS
data and introduced a new quality assessment metric based on
internal geometric characteristics, highlighting differences in
performance and precision.

(Tucci et al., 2018) reviewed the performance of handheld sys-
tems like the Kaartra Stencil and GeoSlam Zeb-Revo, as well as
the Leica Pegasus backpack system. Their analysis compared
the data with reference point clouds, examining the effect of
loop closures and using multiple comparison techniques, such
as C2C and Cloud-to-Feature, to assess the accuracy.

(Nocerino et al., 2017) focused on comparing two MLS sys-
tems, GeoSLAM ZEB-REVO and Pegasus Backpack, in both
indoor and outdoor environments. (Maboudi et al., 2018) ex-
plored different strategies for assessing MLS geometric qual-
ity, including C2C comparisons, plane fitting, and model-based
evaluations. The study emphasized the importance of address-
ing measurement noise and the impact of loop closures on ac-
curacy.

(Askar et al., 2023) evaluated the performance of the NavVis
VLX 2 in a complex indoor environment. By comparing MLS
point cloud with data from a Z+F Imager 5016, the study ana-
lyzed the accuracy and measurement noise using C2C distances
and Random Sample Consensus (RANSAC) algorithm for fea-
ture extraction. The SLAM algorithm’s performance in challen-
ging environments, such as narrow hallways, was also assessed.
(Al-Durgham et al., 2021) introduced an automatic accuracy as-
sessment method for Mobile Mapping Systems (MMS), evalu-
ating their performance in large-scale urban environments.

In summary, while many studies have investigated the uncer-
tainty evaluation of various MLS systems, most focus solely on
evaluating individual systems or comparisons between multiple
systems. They often overlook exploring a new mechanism that
enables simultaneous scanning and uncertainty-based fusion of
point clouds from multiple systems. We aim to address this
gap by employing simultaneous scanning to effectively collect,
evaluate, and fuse point clouds from two systems: Z+F Flex-
Scan 22 and Leica BLK ARC. Our proposed workflow quan-
tifies the uncertainty performance of each system and gives a
feasible solution for uncertainty-aware fusion.

3. Methodology

In this paper, we analyze and evaluate two MLS systems for
simultaneous scanning, and explore the feasibility of point
cloud fusion derived from a designed dual-MLS integrated plat-
form. Figure 2 provides a detailed illustration of the workflow
for evaluating MLS systems and fusing point clouds.
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The workflow begins with simultaneously obtained point
clouds from both MLS systems based a specially designed plat-
form. Before evaluation, the data undergoes preprocessing to
remove erroneous points that could negatively impact the res-
ults. Additionally, subsampling is applied to reduce the number
of points, aiming to speed up calculations without significantly
compromising point cloud quality. Next, an alignment of the
point clouds and trajectories is performed to transform all data
into a local coordinate system. Once all data are aligned within
the same coordinate system, uncertainties are exhaustively ana-
lyzed based on several proven methods.

It is worth mentioning that this work focuses more on getting re-
liable and comprehensive uncertainty evaluation results mainly
via already existing methods for two MLS systems rather than
inventing new evaluation methods. That is why we chose to
use methods that have been proven to be effective to ensure the
reliability of the results. Finally, based on the uncertainty per-
formance, a fusion method of two MLS system point clouds that
balances quality and completeness is introduced. More details
can be seen in the following part.

Figure 2. Workflow of uncertainty evaluation and fusion for two
MLS systems.

3.1 Uncertainty Evaluation

3.1.1 Trajectory-based Evaluation As a SLAM-based
system, a MLS trajectory visualizes a system’s dynamic pos-
ition movement during map construction. Comparing it with a
high-precision reference trajectory, obtained through real-time

tracking with a 360° prism and total station, serves as an ef-
fective method for uncertainty quantification (Merkle and Re-
iterer, 2023). The core of this trajectory-based method lies in
the construction of point correspondences and the calculation
of distances within them. The greater distance between point
correspondences represents the higher uncertainty. Ideally, this
is a very feasible solution if time of two MLS systems and total
station is highly synchronized. However, in our case, time syn-
chronization is basically not feasible. There are two main reas-
ons: (1) Leica BLK ARC does not give any time information
and it is not possible to get the timestamp of each track point
for users. (2) All these commercial systems use their own built-
in time and are not interoperable.

To tackle this, a different method is used, in which the point
with the shortest distance in the MLS trajectory is calculated
for each point in the reference trajectory. As shown in Figure 3,
the method is based exclusively on the calculation of coordinate
differences and enables a spatial comparison of the trajectories.
In this way the correspondence between each pair of trajectory
points can be approximated and constructed.

Figure 3. Shortest distance-based MLS trajectory comparison.

3.1.2 Point Cloud-based Evaluation In addition to the
aforementioned trajectory-based evaluation, more evaluation
steps acting directly on the point cloud are proven to be able
to quantify the inconsistency of the acquired MLS point cloud
with the reference point cloud. Cloud-to-Cloud (C2C) compar-
ison and Point-to-Point (P2P) comparison shall quantify sys-
tematic errors, and noise analysis shall quantify random errors.

(1). C2C comparison: To assess uncertainty, two aligned point
clouds are required. A high-quality reference point cloud, typ-
ically obtained through TLS, is also needed for comparison.
The uncertainty is then evaluated by calculating the differences
between corresponding points of the MLS and reference point
clouds, using the C2C distance (Tsakiri and Anagnostopoulos,
2015).

(2). P2P comparison: This step uses B&W targets as shown
in Figure 4 in the scanned areas, which have known coordin-
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ates obtained from high-precision tachymetric measurements.
These coordinates serve as a reference, as total stations typ-
ically have minimal measurement errors. To begin, suitable
targets are identified in the point cloud by ensuring their cen-
ter points are clearly defined and well-covered by data points.
The targets should also be evenly distributed across the meas-
urement area for comprehensive analysis. Euclidean distances
between the corresponding points are then calculated. This
method provides a more precise evaluation compared to C2C
distance, as manual point selection reduces errors caused by
varying point densities and samplings, which can affect C2C
calculations.

Figure 4. B&W targets used for evaluation.

(3). Noise analysis: Noise in point clouds is analyzed us-
ing areas with special geometries, such as walls and circular
columns. Planes and cylinders are fitted to these objects dir-
ectly from the point cloud data. For planar surfaces, a best-fit
plane is calculated, while RANSAC algorithm is used for fit-
ting cylinders. These geometric primitives serve as noise-free
references. The orthogonal distances between the points and
the reference are then measured to determine the noise level,
with the standard deviation of these distances quantifying the
measurement noise in the data.

3.2 Uncertainty-aware Fusion

As we know, Leica BLK ARC and Z+F FlexScan 22 being two
different MLS systems, the impact of each error source during
data acquisition on the final point cloud is definitely different.
In general, simultaneous scanning utilizing these two MLS sys-
tems will inevitably result in systematic and random inconsist-
encies between two final obtained point clouds, mainly reflected
in trajectory drifts changing over time and random noise, re-
spectively. Therefore, in order to better fuse point clouds from
both, trajectory drift should be reduced and noise should be de-
creased.

We chose to use the aforementioned uncertainty evaluation as
a basis for giving more trust to the point cloud from the sys-
tem that performs better in the evaluation. This means that the
results of uncertainty evaluation are used to identify the out-
performed and the underperformed MLS systems, then the out-
performed one is used as a reference to minimize systematic
inconsistency with the other, as shown in Figure 5. This will
allow coverage and completeness of the fused point cloud to be
increased while keeping quality as high as possible.

Our segment-wise trajectory-based fusion process involves
three main steps. First, after aligning point clouds from both
systems (Leica BLK ARC and Z+F FlexScan 22) with their cor-
responding trajectories during data preprocessing, these point
clouds are divided into consecutive segment pairs along the tra-
jectories. Each segment pair consists of data from both systems.
In the second step, based on the performance of each system
during evaluation, point cloud from the underperformed system
is aligned with the outperformed one based on ICP. This align-
ment helps to fuse two point clouds and minimize trajectory

Figure 5. Schematic of segment-wise trajectory-based fusion
method.

drift at each segments. Finally, a denoising step based on Mov-
ing Least Squares (Alexa et al., 2003) is applied to fused point
cloud again to further minimize noise and thus achieve a better
fusion performance.

4. Experiments and Results

4.1 Experiments Design and Data Collection

All experiments are carried out at TUM Geodetic Lab with
data collection from a specially designed scanning platform as
shown in Figure 6. The platform is equipped with two MLS sys-
tems and a 360° prism for trajectory tracking, which provides
reliable reference trajectory data. We collected data from a nor-
mal indoor scene and a long narrow hallway named Messkeller
and Hallway, respectively, as shown in Figure 7. In order to
achieve a comprehensive evaluation, we designed 8 test cases,
taking into account three factors that may affect final result dur-
ing data collection and preprocessing. They are trajectory loop,
platform moving speed, and alignment strategy.

Here, trajectory loop refers to whether a MLS system’s mov-
ing trajectory constitutes a closed loop during collecting pro-
cess. Alignment strategy refers to whether a globally or locally
aligned MLS point cloud in prepossessing is used for upcom-
ing evaluation. Globally aligned data means that the entire MLS
point cloud is used for alignment with TLS and eventually in-
consistencies at different positions will be distributed. A locally
aligned point cloud uses only a portion of point cloud from the
beginning period for transformation matrix computation, and
then applies it to all subsequent point clouds. In the beginning
period, our MLS system performs scanning in a static way, it
can be seen as drift-free in terms of trajectory as compared to
the subsequent periods. Therefore, subsequent trajectory drift
can be maximally revealed by this local alignment strategy.

Moreover, in order to explore how these three factors affect
uncertainty of two MLS systems, 4 datasets were collected at
Messkeller, two of them with trajectory loop closure and the
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Figure 6. Designed scanning platform.

Figure 7. Test environment. (MLS trajectories are in red, with
pink triangles marking total station positions. In Messkeller,
circles represent the starting area (green), ending area with a

loop (yellow) or without a loop (red). A blue circle marks a door
that determines whether loop closure occurs or not. In Hallway,

starting area is green, and ending area is yellow.)

other two without. Another 4 datasets were collected at Hall-
way without any loop, just with a different moving speed. After
data collection, all point clouds were aligned in a global or local
way as mentioned before for following up point cloud-based
comparison. Reference point clouds and trajectories were col-
lected from TLS (Leica RTC 360) and 3 high-precision total
stations, respectively. 49 B&W targets were distributed uni-
formly throughout the entire test environment.

4.2 Evaluation Results

This part mainly shows experimental results for two MLS sys-
tems, including trajectory analysis, C2C comparison, P2P com-
parison, noise analysis.

System Scene Data Set Max(m) Mean(m)

Z+F FlexScan 22
M Loop 0.083 0.016

No Loop 0.097 0.019
H Normal Speed 0.108 0.010

Accelerated Speed 0.101 0.011

Leica BLK ARC
M Loop 0.064 0.015

No Loop 0.086 0.016
H Normal Speed 0.122 0.053

Accelerated Speed 0.093 0.044

Table 1. Trajectory drift results. M and H refer to Messkeller
and Hallway, respectively.

According to Table 1, it is clear that both systems have lower
maximum drifts in the presence of loops, proving that the avail-
ability of loops has a positive effect on decreasing the occur-
rence of extreme drifts. Based on the mean results, Z+F Flex-
Scan 22 significantly outperforms Leica BLK ARC in trajectory
analysis, especially in all Hallway tests, an increase in the mean
drift from about 0.01 m to about 0.05 m can be seen.

Based on the C2C comparison shown in Figure 8, cumulat-
ive percentage of inliers was calculated, with C2C distances
of 0.010 m, 0.025 m, 0.050 m, and 0.100 m marked by grey
lines. In the Messkeller, these curves clearly highlight the dif-
ferences between two systems. For globally aligned data sets,
most deviations fall below 0.025 m, whereas this is not the case
for locally aligned data. Z+F FlexScan 22 exhibits the highest
accuracy, with most deviations being under 0.010 m. For Leica
BLK ARC, an improvement due to loop closures is also evident.
Z+F FlexScan 22’s locally aligned data shows lower deviations
compared to Leica BLK ARC.

In the Hallway, similar results to those in the Messkeller are ob-
served. However, the performance gap between Z+F FlexScan
22 and Leica BLK ARC becomes more pronounced, indicat-
ing that local alignment is highly effective in highlighting the
robustness differences between two systems in challenging en-
vironments. Overall, Z+F FlexScan 22 demonstrates superior
performance compared to Leica BLK ARC.

Being a long and narrow space, Hallway provides great con-
ditions for detecting changes in the drift between two systems
and the reference data during the scanning process. Since the
moving trajectory is a one-way straight line, making it challen-
ging for SLAM systems. This setup enables to evaluate which
system’s robustness is better in terms of continuous trajectory
estimation.

As shown in Figure 9, the P2P comparisons highlight the super-
ior performance of Z+F FlexScan 22 in both global and local
matching. In global alignment, despite deviations are already
relatively uniformly reduced at different locations along scan-
ning direction. Z+F FlexScan 22 still exhibits smaller devi-
ations compared to Leica BLK ARC. In local alignment, the
performance gap widens further, with Leica BLK ARC’s accu-
mulated deviation near ending point reaching approximately 1
m, significantly larger than that of Z+F FlexScan 22.

Uncertainty can also be evaluated by measuring random noise.
As for a plane area, deviations between each point and the best-
fit plane could reflect noise level of point cloud. Figure 10
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Figure 8. C2C comparison results.

Figure 9. P2P comparison results.

shows that Z+F FlexScan 22 outperforms Leica BLK ARC in
terms of random error across walls, floors, ceilings, and cylin-
ders. Its performance is also closely aligned with the reference
system, RTC 360. Similar quantitative results can be seen in
Table 2, again validating a distinct superiority of Z+F FlexScan
22 over Leica BLK ARC, with a significantly smaller standard
deviation.

To summarize, uncertainties of both MLS systems were quan-
tified and analyzed from different perspectives by these previ-
ously mentioned evaluation steps. Based on the experiments,
Z+F FlexScan 22 shows overall superior results and could be
used as reference to perform a fusion of point clouds from both
systems in the following part.

Z+F FlexScan 22 is primarily designed for high-precision geo-

Figure 10. Noise analysis results.

RTC360 Z+F FlexScan 22 Leica BLK ARC
Test object STD(mm)

Wall 1.2 1.4 4.6
Ceiling 0.7 1.0 2.1
Floor 1.8 2.0 3.4

Cylinder 1.8 3.5 10.2

Table 2. STD results.

detic applications, which contributes to its higher cost. In con-
trast, the BLK is also targeted toward non-geodetic users, em-
phasizing ease of use and efficiency at a lower price point.
While both systems serve different purposes effectively, integ-
rating them can complement one another, leading to mutual be-
nefits and improved overall performance.

4.3 Fusion Results

After a comprehensive uncertainty evaluation, Z+F FlexScan 22
was deemed superior, providing a solid foundation for data fu-
sion during simultaneous scanning. Since both systems scanned
simultaneously, minimizing inconsistencies in trajectory estim-
ation was essential. Based on previous results, it’s clear that
Z+F FlexScan 22 significantly outperforms Leica BLK ARC in
trajectory estimation. Therefore, in the subsequent trajectory-
based fusion, data from Z+F FlexScan 22 is treated as the out-
performed point cloud.

Figure 11. C2C results before and after fusion.

Additionally, the fused point cloud offers improved coverage
compared to using a single system, thanks to an inclusion
of Leica BLK ARC. However, this also introduces additional
noise, making a Moving Least Squares-based denoising step
necessary. After completing these fusion steps, we compared
the fused point cloud with TLS point cloud using C2C distance.
Figure 11 illustrates changes in C2C distances before and after
fusion. Figure 12 shows noise analysis results for a selected

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-G-2025 
ISPRS Geospatial Week 2025 “Photogrammetry & Remote Sensing for a Better Tomorrow…”, 6–11 April 2025, Dubai, UAE

This contribution has been peer-reviewed. 
https://doi.org/10.5194/isprs-archives-XLVIII-G-2025-1603-2025 | © Author(s) 2025. CC BY 4.0 License.

 
1608



wall with height and width of 1.5 m and 0.6 m. In both figures,
a clear quality improvement is noticeable.

Figure 12. Noise analysis results before and after fusion.

Overall, our proposed uncertainty-aware evaluation and fusion
solution delivers positive output and gives a practical way for
exploring simultaneous scanning of dual MLS systems.

5. Discussion

5.1 Potential Reasons for Differentiated Performance of
Two Systems

In this paper, despite our extensive efforts in evaluating and
quantifying uncertainty, we hypothesize that two main factors
contribute to the differences in trajectory estimation and ran-
dom noise between the two systems. First, Z+F FlexScan 22
uses a high-precision Imager 5016 TLS scanner for data ac-
quisition, giving it an advantage over Leica BLK ARC, which
is constrained by its size and cannot accommodate a high-
precision LiDAR input. Second, the SLAM algorithms used by
two systems differ significantly in our test environment. Over-
all, identifying error sources in MLS systems remains an open
challenge that requires further investigation.

5.2 Perspectives of Dual-MLS Simultaneous Scanning Ap-
plications

In general, users like to choose an MLS system based on their
specific needs, considering factors such as accuracy, cost, size,
and environment. For complex indoor scenes, a single system
may struggle to capture satisfactory data due to its size or per-
formance limitations. If the dual-system scanning solution de-
scribed in this paper is feasible, a large, high-precision system
can ensure data quality in spacious areas, while a smaller, more
flexible system can be used for handheld or backpack scanning
in other hard-to-reach areas. By fusing data from both systems,
final point cloud could have a chance to achieve greater cover-
age with high quality.

6. Conclusion

In conclusion, this paper explores a potential of a specially de-
signed trolley-based dual MLS platform, enabling simultaneous
scanning and uncertainty evaluation of different MLS systems.
Our proposed comprehensive uncertainty evaluation workflow
offers an in-depth analysis of two state-of-the-art MLS sys-
tems, contributing to a better understanding of their respective
strengths and weaknesses in practical applications. Addition-
ally, an uncertainty-aware fusion approach, incorporating drift

reduction and denoising, demonstrates promise in improving
completeness and quality of the fused point cloud. This also
provides strong evidence for our hypothesis that a simultaneous
scanning of two MLS systems could produce point clouds that
are more complete and of higher quality than those generated
by a single system.

While these findings suggest potential improvements in MLS
system integration, further research is needed to refine the fu-
sion process and assess its applicability in more complex envir-
onments. Continued exploration in this area may help optimize
a balance between system accuracy and efficiency in diverse
data collection scenarios.
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