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Small UAS for Law Enforcement
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By Gerard ten Buuren, Netherlands Police Agency {KLPD)

Alrfo-ground  surveillance systems provide a untaue
contdlbwtion fo' galn situational awareness, The overview
[cture thal they generats, combined with thelr perspeciive
rom above, provides users with & contaxt and type of
Informatlon unmatched by other sources, Soon afler military
UAS operations started, these systems afiracted the altention
of the Dutch police forcas. The Netherlands Police Agency
{KLPD) started axperimenting with Unmanned Alrcraft Systems
In 2007 and since then Investigated the application of these
aireraft for a diversity of police farce spacific scenarlos. The
achvities started by smply acquliing an unmanned helicepter,
but rapidly evolved Into a more thorough approach including
the Involvement of the Natlonal Aerospace Laboratory NLR
and the Unlverslies of Delft and Wageningsn, Trials were sat
up to obtaln more Ineight in the possibllities and applicabliity
of the different systems, Scenarios were defined and tested.
This confirmed the usefulness of Unmanned Alrcraft Systems
for police force activities in addition 1o the glready avallable
manned helicopters, With respect to the systems themselves,
technica! and operational improvements are needed on several
areas, of which the Remole Pliot Statlon is probably one of the
most Urgent. Another mportant area of Interest is the upcoming
regulation for professional use of UAS, Jtls the concem of the
Putch pollcs force that the niles and regulations might limit their
UAS operalions, Meanwhile attention Is givan to all possible
safety and tralning aspscls to enable the safs operation and
application of small UAS (0 < Maximum Take-off Mass < 150
ko). Next to the KLPD this article Includes activities performed
by the regional police force of Amslerdam-Amstetland and the
Program Against Organized Grime And Gannabis Cultivation.

Small UAS Used

The Duleh police forces use sevaral small UAS, aither owned by
the KLPD and the regional police foree Amsterdam-Amsteliand, or
urder support of the Ministry of Defence. Within the Program Against
Organized Crime And Cannabls Cultivafion experiments were
performed with arented smalfunmanned rotorcraftior thefight agalnst
narcotics. The UAS used and some examples of their application are
described below. The maln specifications ere presented in table 1.

Netherlands Police Agsncy (KLPD)

The KLPD uses one Dalft Dynamics RH2a robot helicopter (figura
1), thres Ascending Technologles Falcan 8 UAS (flgure 2), operated
by themselves and tha AeroVironment Raven B, operated by tha
Netherlands Defence Forces and made avallable under a support
agreernent to the Dutch Polica Forces, The maln appiications for
these UAS are oblaining & better situational awarenass by getling
a bird's eye view and mapping of the crime scens. The RH2a
{s used more often In harsh environments ke the higher wind
speeds and whenever & longer endurance Is requlred, The Falcon
8 |s used more often In close rangs, qulck response, waypeint
navigation and short endurance clroumstances. The Falcon B can
be deployed faster than the RH2a, The Raven B is uzed for special
clreumstances inwhich the senall unmanned rotorcraft capabififes
do hot satisfy the required operation, The Raven B Is operated by
the Minlstry of Defence in separaled alrspace {special rules area
or paris of a control zone {CTRY)).

Delft Dynamlcs RH2a

The RH2a system (Figure 1) consists of a helicopter wilh
camera or other sensorfs) and a Remote Pilot Station from
which the Remote Pliot conirols and monliors the helicopter.

The helicopter s equipped with sensors and a comptter system
that provide flight stabllisation and control.

AscTec Falcon 8

The Falcen 8 (Figure 2} Is equipped with & rotors and abls fo
display high levsls of flight stabliity in wind speads upto 10mfs.
Ifone of the rotorfmotor combinations fails In fiight, i Is still able
1o continue flyling with maximum payload and strong winds. As
soon as & GPS signal Is established the Falcon 8 Is able to

L Figuraz

hold Its position. By moving the control sticks the position of
{he system can be changed. By using the way-polnt planning
soltware a misslon can be planed, hefore and also during the
flight. The system can also be controlled by the Remote Pilat
using the Hfe video feed. The \Hayout of the Falcon 8 enables
the camera to be faced completely down, horizontal and
completely up withaut any of the rotors blocking the Image.

AeroVironment Raven B

The Raven B Is a lightweight fixed wing unmanned airoraft
sultable for rapld deployment and low-altiude survelilance
and reconnalssance, The system can be piloted manually or
programmed for automatic operation, utllizing the system's
advanced avionles and precise GPS navigation. The hand-
launched Raven B provides aerial observatlon, day or night, at
line-of-sight ranges up to 10 kllometres.

Amsterdam-Amsteliand Police Force

Amsterdam-Amstelland police force uses a AirRobot AR-100
UAS. Similar to the UAS used by the KLPD, the maln objactives
for operating this UAS are better situalional awareness and
¢rime scans mapping. The AR-100 has been used successfully
durlng clearance of squatter’s actions and multiple mappings of
accldent and ciime scenes.

AlrRobot AR-100

The AirRobot Is equipped with 4 rotors and allows for fully
autonomoats stable “hands-off, *hovar and stare” operation
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Table 1: UAS usad by the Dulch Pollce Force

AeioVironment Raven B

. HighEye GannaChopper Suave 7.

UAS used by | Delft AscTec AlrRobot HighEye AeroVironment
Dutch Pollee DPynamlcs CannaGhopper

Force RHza Falcen 8 AR-100 Suave 7 Raven B
Dimensions:

- Rotor @ 180 om 8 rotors 4 rotors @182 cm NA

- Qverall span | NA 77 cm 100 om NA 137 om
Ajl-up Mass 7.0 ko 1.8 kg 1.0kg 16 kg 1.9 kg
Payload 25kg 0.5 kg 0.2 kg 6 kg 0.2kg
Engine combuslion olactrcal elactrical combustlon eleclrical
Endurance 60 minutes 15 minutes 415 minutes | 120 minutes 20 minutes
Max. windspeed| 10 m/s (5 BR) | 8 mi/s (4 BA) | 4 mis (3 BRY) | 10 m/s {5 Bft) 10 m/s {6 Bft)
Payload sensor | EOMR EOR EQ EO/IR/snlifer EOMR
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using GP$S or oplical position lock. The optical positioning
system memorizes he underlying ersa and keeps the
unit In position even in conditlons where a GPS signal Is
not accessible. The unit Is further stabilized with & unique
combinalion of gyrosceple, barometric and magnetlc sensots.
The AR 100 will maintain its posttion, direclion and flight altitude
without cperator interfarance. The AR 100 can be confrolled by
the Remote Pilot using the llfe video feed. The unlt does not
have to ba In sight, ihis way the unit is flown like the operatar
Is sitting in It. Al moving parts are protectsd by a ring, which
avoids damage to the rolors In case of an unintended collislon
with an chstacle.

Program Against Organized Grime & Cannabls Cuiflvation

Within this program a rented Suave 7 unmanned helicopter
was deployed successfully In April 2008 In the hatlls against
the illegal growth of cannabls, This program agalnst organtzed
crime and cannabls cultivation was already successfit on
the first day the helicopter was deployed, detscting goveral
locations, The unmanned hellcopter became well known under.
the named of CannaGhopper due to abundant medla attention.

CannaChopper Suave 7

The Suave 7 can hover of fly pra-planned routes for several
hours. Tne Rernote Pilot can fly it by remote conlro! or use
the aulomatic way-polnt navigation system. The onboard
equipment consists of a high quality digital camera and &
heat sensing camera. Additionally, ihis aerfal observation tool
Is equippad with the *cannabls sniffer’, a sensor used for the
Inteke of alr samples, to Instantly recognlse pariicles ndicaling
the presanice of cannabis,

Evaluation & ldentifled Scenatlos

In 2009 the KLPD Inltiated & project to determins the
operational usafulness of different types of aerial surveillance
systems, for example helicopters, fixed wing alrcraft and a
balloon. The Natienal Aerospace Laborafory NLR, due to
lts axperienice with testing of small UAS for the Netherlands

Defence was asked o suppart the KUPD with the cperational
test and evaluation (OT&E) of a number of UAS. Several police
units drafted scenarios based on thelr tasks lo describe ths
possible employment of UAS systems. These «scenariossy
were used to capture the operational requirements for UAS.
From these requirements scenario independent test flights
were developed. The alm was that by execuling these test
flights it could be determined to what extent a specific UAS
type meets a requirement and if possible which UAS performs
bettar or worse, The scenarlos and defined tests are presented
in table 2. The tests can be exocuted Indspendent from each
olher and can be used for tralning the UAS Remote Pilots fo
gain operational exparience.

Advantages & Fulure Needs

The KLPD operates both manned as well as Unmanned
Alrcraft Systems with survelilance capabliities. These platforms
address different information needs through thelr differences
in flight endurance, visiblifty, payload capaclty etc. UAS play a
complementary role with respectfo manned aircraft and can not
be just seen as competifors. Each means for air survelllance
has 1ts own specific advaniages and disadvantages. Table 3
presents an overview as seen by the KLPD.

All these means have In commen that the Information
Integration lssue Is largaly comparable. Technical and
operational challenges remain and new challenges arise In
efforis 1o maximise the operational and aconomical benelit of
air-to-ground surveillance systems, A ground station nefwork
- national {Dutch) coverege - Is belng installed for wireless
data transmisslon between the alr strvelllance means and the
Information users on the ground. The smaller UAS require &
different Intearation in the command chain, as these systems
act In tactical operations and are coritrolied locally.

Opetational Aspects
Currently small UAS air regulations In The Netheilands are

under development and therefore all Police Ferce small UAS
operations are being performed under the Modsl Alrcraft

Teblo 2: Scenarios related to test descriptions

Test Code & Tesl Description
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Scenarlo Title o i aja|0|=]5|5|Ko
1 | Securty maasures during
internatlonal evenis Xxi{x X xix
2 | Indaor observallon x| x x|xix X
3 | Recognize hash contalners X x| X
4 |Evenls X i X XX
5§ | Record orlme &cene X X | X
6 { Hoslags sltuation X XIX|x X|& X
7 | Obsarvallon during amest | X x{xtx x| %
8 | Disasler monlering % X 1x|x
8 | Reconnalssance In
urban area X XxIxix X%
10 | Burning ship In port X X[ {xix
14 | Search for missing person X Xlx|x
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Table 3. Alr Survelllance means overview

Cooperatlon

Advantages Disadvantages Remarks In carrylng out a largs number of
Manned Manyflarge ssnsors | Nolse No regutation Issues police tasks an Increasing need for
Heflcopters | Long endurance Vislbillly air surveiliance is identified. Some
Mo local control (regional) police forces have already
Manned Manyflarge sensors | Nolse No ragulation Issues purchased somo smaller UAS and
gained experlence with the technology
Aeroplanes | Long endurance Visiblllty and aperational use. The KL.PD has set
No locel control & goal to support various pollce forges
Satellitos Overvisw large areas | Old Informalion High cost, or by the implementation of UAS, Ce-
Wealher dependent low rellabliily operailon with military forces has baan
Low reselutlon No regulalion lssues established and the Iogogfragoln \;ith
Asrostats | Stent Visibillty emergency services IIke fire brigades
Unmanned | Long endurénce Wind sensitive isfexp?ciedtto E’"Og St:gn. 'mlie[SElippor;
ilfficull repositioning of police tasks by te Winisuy o
Deafence has been agreed batween the
Unmanned | Applicalion flaxibllity | Small sensor payload | Regulations under Ministries of Intarior and Defence. The
Rotorcraft Lacal control Nolse {limfted) development agreement defines when and where
(combustion} | Law vistblilly Low maturlly Bsfance supports civit authorities,
Unmanned | Application flexibliity | Limited sensor payload | Regulations under Such a commitment is always at the
Rotorcraft | Local control Limited endurar?cg development request of and under the leadership of
(electrlc) Low nolse Low malurity the civil authorities.
oW visibHi
E o The KLPD supports the development
- of the RoboSwift (figure 4}, a micro
tnmanned | Application flexibllily | Limited sensor payload | Raven B opetated by aliplane fited with movabls wings,
Aoraplane | Local control No vertioal take-off Minlstry of Defence insplred by the common Switt, under
{electric) Low visibilky Limited urban suilsbillty | In segregated alrspace | dgyglopment at the University of.
Wageningen and 1he Technical
Regulations. This limits the use of UAS to those aircraft Universlly of Dailft.

with & maximum take-off mass below 25 kg (including fue!
and payload), Additionally, the maln requirement ls that the
operation of the alreraft may not endanger any persen or
properly on the ground hor other alrspace usars. To meet the
first part of this requirement, the area of operation can be closed
to the public. The regulations limit operations to a maximum

G B4

cperating helght above ground levet of 300 metsrs in class G
alrspace. Operalions In class C alrspace have been arranged
with local ATC In a covenanl. To ensure public safety, the
Minlster of Transpott can close or restrict parts of the alrspace
temporarily upon request of the local authorifles. In practice,
smalt unmanned rolorcraft are typically operated betwesn 16
and 70 meter ahove ground level and the fixed wing alrcraft
{Raven) Is oparated between 120 and 180 meter above mean
soa leve! in separaled airspace (day and night).

All civil operations must be performed within visual line of sight
of the Remote Pilot. To enhance safe operations, the UAS
Remote Pllots recslved a theorstical Remote Pilot tralning,
at the National Aerospace Laboratory NLR. This tralning was
derved from Private Pilot Llcence learning objeciives and
specifically developed for public service UAS Remaote Pilots.
Concerning regulations, the maln limiting factors experienced
for Police Force operations are the prohibited (civil) oreralions
bayond visual Jine of sight and at night. Another limiting factor
Is the maximum wind speed In which the UAS can be operated.
Ths average wind speed in The Netherlands Is 45% of the time
throughout the year more than 4 Bit.

Togather with the Technical Unlversity of Delft the IMAV 2011
conference Is being organised, which Is also sponsored by
providing equipment and personnel as wetl as providing a prics
for the best "user deployable UAS",

Improvements needed

Main focus withia the Dutch pollce Is the tactical deployment of
UAS. The goal Is to obtaln information through {remote) sensing
at difffewlt and/or dangerous localions, The currently available
UAS still have fimitations, but can become a powerful toal.

Improvements of the current systams are necessary on.
Alrworthiness qualilication;

Rohustness;

Operation in stronger wind conditions;

User interface (control loglc);

Data transfer to command station (secure);

Mobllity (by one person),

Sensor quality.

L I

Espedially airworthiness quallfication Is consldered imporiant to
enable praclically unlimited operations, also within poputated
areas, Secondly robusiness, user interface and operation In
sironger wind conditions are high on the polide forces fst of
requlrements.
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