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•	 creating an inventory of bridges, plate wharves, on piles 
or with a supporting grid from the water side,

•	 obtaining data for inventory and promotional purposes 
of objects that are within the range of the scanner’s work 
during the measurement experiment.

In the measurement experiment described in the 
article, the Riegl VMZ-400 mobile scanner was used 
during the implementation of the voucher for innovations 
“Implementation of the 3D laser scanning measurement 
procedure from a floating platform” whose main purpose 
was to obtain a mobile scanning procedure, where the 
platform is located on the vessel. The project was carried 
out in cooperation of the Gdańsk University of Technology 
with the company ZUI Apeks Sp. z o.o. Figures 1 and 2 show 
a fully operational system during a measurement mission 
using laser scanning from the sea.

Fig. 1 A mobile platform on a vessel during a measurement mission.

Fig. 2 Diagram of the system during laser scanning from the sea

PLANNING OF THE MEASUREMENT 
MISSION

When planning a measurement mission - apart from the 
type of scanning system, the quality of the IMU (Inertial 

Measurement Unit) and the GNSS receiver (Global Navigation 
Satellite System) - the following are of particular importance 
for the measurement results:
1.	 selection of a vessel,
2.	 meteorological conditions,
3.	 geometrical conditions of GNSS signal availability.

In the case of selecting a vessel, special attention should 
be paid to: 
•	 relatively low immersion depth (up to approx. 1.5 m),
•	 optimization of the relationship between maneuverability 

and directional stability,
•	 the possibility of taking a 2 person measuring team on 

board (except for the crew of the vessel),
•	 the possibility of mounting a mobile platform on board.

In the case of immersion depth, the main determining 
factor is the depth of water at which the platform will move. 
The range of the scanner is about 400 meters, so it is the 
maximum distance from this type of scanner to the scanned 
object. Due to the variability of bottom depth in the coastal 
zone of the sea, it is difficult to scan the edge with a unit with 
a large immersion. Therefore, for projects related to scanning 
from the sea, it is recommended to select a unit with a low 
immersion depth. At the same time, one should pay attention 
to its stability, which is associated with the safety of use. 
Optimization of the relationship between maneuverability 
and directional stability is important due to the dynamic 
initialization of the system on the vessel and maintaining 
the appropriate accuracy of the determined angles of rotation 
by the IMU. Typically, units do not achieve the speed of 
movement, such as cars used in standard terrestrial mobile 
scanning, they cannot accelerate and slow down as rapidly, 
and therefore optimization is extremely important to achieve 
the intended purpose, i.e. to properly initiate the system and 
maintain the appropriate angular values determined by IMU.

The quality of data is influenced by factors related to 
GNSS positioning and meteorological conditions [13-15]. For 
meteorological factors, it should be noted that they determine 
safety, which is related to the stability of the platform, and 
which can only move under certain weather conditions [9]. 
It is recommended to scan from the sea in the period from 
April to November, because during this period there are 
smaller storm surges, the day is relatively longer, and the sun 
appears over 20 degrees above the horizon for most of the 
day (this property favors taking photos, which supplement 
information on the coordinates of points registered by the 
scanner). Additionally, when planning the measurement, 
make sure that there is no slurry or objects preventing the 
vessel from moving (e.g. an iceberg) and that the wind does 
not exceed 2-3 degrees on the Beaufort scale, when the unit 
flows against the wave and 6 degrees, when the unit scans 
flowing with a wave. At this stage, it should be mentioned 
that waving occurs not only under the influence of wind, 
therefore the final decision regarding the measurement 
must be made by the equipment operator. In addition, the 
measurement should be carried out in favorable weather 
such as no precipitation. Cloud cover is important when the 
purpose of measurements is additionally taking photos from 
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