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Air-to-ground surveillance systems provide a unique
contribution to gain situational awareness. The overview
picture that they generate, combined with their perspective
from above, provides users with a context and type of
information unmatched by other sources. Soon after military
UAS operations started, these systems attracted the attention
of the Dutch police forces. The Netherlands Police Agency
(KLPD) started experimenting with Unmanned Aircraft Systems
in 2007 and since then investigated the application of these
aircraft for a diversity of police force specific scenarios. The
activities started by simply acquiring an unmanned helicopter,
but rapidly evolved into a more thorough approach including
the involvement of the National Aerospace Laboratory NLR
and the Universities of Delft and Wageningen. Trials were set
up to obtain more insight in the possibilities and applicability
of the different systems. Scenarios were defined and tested.
This confirmed the usefulness of Unmanned Aircraft Systems
for police force activities in addition to the already available
manned helicopters. With respect to the systems themselves,
technical and operational improvements are needed on several
areas, of which the Remote Pilot Station is probably one of the
most urgent. Another important area of interest is the upcoming
regulation for professional use of UAS. It is the concern of the
Dutch police force that the rules and regulations might limit their
UAS operations. Meanwhile attention is given to all possible
safety and training aspects to enable the safe operation and
application of small UAS (0 < Maximum Take-off Mass < 150
kg). Next to the KLPD this article includes activities performed
by the regional police force of Amsterdam-Amstelland and the
Program Against Organized Crime And Cannabis Cultivation.

Small UAS Used

The Dutch police forces use several small UAS, either owned by
the KLPD and the regional police force Amsterdam-Amstelland, or
under support of the Ministry of Defence. Within the Program Against
Organized Crime And Cannabis Cultivation experiments were
performed with a rented small unmanned rotorcraftforthe fight against
narcotics. The UAS used and some examples of their application are
described below. The main specifications are presented in table 1.

Netherlands Police Agency (KLPD)

The KLPD uses one Delft Dynamics RH2a robot helicopter (figure
1), three Ascending Technologies Falcon 8 UAS (figure 2), operated
by themselves and the AeroWonment Raven B, operated by the
Netherlands Defence Forces and made available under a support
agreement to the Dutch Police Forces. The main applications for
these UAS are obtaining a better situational awareness by getting
a bird's eye view and mapping of the crime scene. The RH2a
is used more often in harsh environments like the higher wind
speeds and whenever a longer endurance is required. The Falcon
8 is used more often in close range, quick response, waypomt
navigation and short endurance circumstances. The Falcon 8 can
be deployed faster than the RH2a. The Raven B is used for special
circumstances in which the small unmanned rotorcraft capabilities
do not satisfy the required operation. The Raven B is operated by
the Ministry of Defence in separated airspace (special rules area
or parts of a control zone (CTR)).

Delft Dynamics RH2a

The RH2a system (Figure 1) consists of a helicopter with
camera or other sensor(s) and a Remote Pilot Station from
which the Remote Pilot controls and monitors the helicopter.
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The helicopter is equipped with sensors and a computer system
that provide flight stabilisation and control.

AscTec Falcon 8

The Falcon 8 (Figure 2) is equipped with 8 rotors and able to
display high levels of flight stability in wind speeds up to 10 m/s.
If one of the rotor/motor combinations fails in flight, it is still able
to continue flying with maximum payload and strong winds. As
soon as a GPS signal is established the Falcon 8 is able to

Figure 2

hold its position. By moving the control sticks the position of
the system can be changed. By using the way-point planning
software a mission can be planed, before and also during the
flight. The system can also be controlled by the Remote Pilot
using the life video feed. The V-layout of the Falcon 8 enables
the camera to be faced completely down, horizontal and
completely up without any of the rotors blocking the image.

AeroVironment Raven B

The Raven B is a lightweight fixed wing unmanned aircraft
suitable for rapid deployment and low-altitude surveillance
and reconnaissance. The system can be piloted manually or
programmed for automatic operation, utilizing the system's
advanced avionics and precise GPS navigation. The hand-
launched Raven B provides aerial observation, day or night, at
line-of-sight ranges up to 10 kilometres.

Amsterdam-Amstelland Police Force

Amsterdam-Amstelland police force uses a AirRobot AR-100
UAS. Similar to the UAS used by the KLPD, the main objectives
for operating this UAS are better situational awareness and
crime scene mapping. The AR-100 has been used successfully
during clearance of squatter's actions and multiple mappings of
accident and crime scenes.

AirRobot AR-100

The AirRobot is equipped with 4 rotors and allows for fully
autonomous stable "hands-off", "hover and stare" operation
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