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Extended abstract. Mobile mapping is a promising
technology for collect-ing single-tree level inventory
data for precision forestry [1, 2, 3]. Forest machinery
could be used as a platform for a mobile mapping
system. The same instrument could also give forest
machinery an ability to perceive forests for automating
their operation. For these purposes, a ro-bust and low-
cost prototype of a rotating multi-beam li-dar (RMBL)
sensor with an integrated inertial measure-ment unit
(IMU) is proposed (see Figure 1).

The prototype increases the field of view (FOV) of
a Velodyne multi-beam lidar sensor by operating it on
a rotating mounting at a configurable fixed inclination.
In addition to the Velodyne lidar [4], the prototype is
constructed from a motor operated rotating platform, an
angular position sensor [5], an inertial measurement unit
(IMU) [6], and a computer [7] for real-time processing.
The configured FOV of the sensor is 360° × 110°.

As the construction is complex, there are many pa-
rameters in the setup which need to be estimated to mea-
sure accurate point clouds. The calibration parameters for
the prototype sensor are estimated using a data-based
calibration procedure which minimizes errors by fitting
planes into the lidar point cloud which is collected during
a full revolution of the rotating platform. The error mini-
mization is performed for data collected inside a building
which has floors and walls that can be assumed planar.

The IMU, on the other hand, is temperature stabi-
lized to a fixed temperature (40°C) and gyroscope and
accelerometer biases and gains are estimated for the fixed
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Figure 1: A close up of the integrated positioning and
mapping sensor

temperature by a computational parameter estimation
method used in [8].

In the paper, we show how to build and calibrate
the RMBL sensor and how to calibrate it together with
an IMU for future development of omni-directional lidar-
inertial odometry. Our calibration method has minimal
amount of parameters, the method is simple to use, and
it is able to calibrate major part of the parameters in the
setup with only a small amount of manual work.

When the sensor is fitted on top of the forest ma-
chine cabin (as in Figure 2) it may be used to detect
ground level, tree trunks, crowns, and tops (see example
data in Figure 3), which are required for many forest
inventory pur-poses (see e.g. [1, 2, 3]). The sensor is also
able to see the forestry crane constantly which may allow
crane and tool positioning in the future [9].
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Figure 2: A forest machine and the proposed sensor installed on
top of the machine cabin at Evo, Häme Vocational Institute. The
corresponding author stands next to the cabin.
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