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Abstract, This Paper presents a prototype of a multi-robor reconmssance BVE-
e Lor detection of chemical bivdozical, rdiwlogical, nuclexr and explomive
CCBRNE) threars. Oy SYSEEm Consists of different rober platforms which are
able 10 carry hizhly modularized paviesd platforms: cither g mulie-parpose
CBENE sensor suite or 3 mohije manipakitor for semi-autonomons sample col-
lection. A variety of sensors js avatlable for detection and ibentificaion of
chemical amd radivdogical hazards as wel] as for collecting potentially danger-
ous airborne biological particles, A manipulator can be used 1o gather chemical
and biclogical samples directly from surfaces in the enviromment. A detailed
deseription illustrares the robol platforms, 1the CHBRNE senser suile amd relevant
Pirts of the user interface. For a wechnical validation preliminary real world
experiments are presented.

Kevwords: multi-robog CBRNE. harard detection, CMCTECICY Fespiisge,

1 Introduction

Chemical, biolosical, radiological, nuclear and explosive (CBENE) incident TES RS
becomes increasingly important in our davs. On one hand. threats by 1emorist I
CAR cause great damase with relativ 1y small effort, On the other hand, disasters in
industrial areas may release dangerous and not casily detectable chemicals, IF such an
CHRTECNCY occurs. information about what has happened and how the siluation devel-
s is crucial for an effectis ¢ response. However. it is difficull 1o explore these soe-
farios withour mora| chnger for the involved action force, be it fire fighters, army or
police. Unmanned systems help reducing the number of human beings which are re
quired within the danger xone. Robogs can SUPPOTE response planning and singtional
dwareness, They can help remon g responders from dangerous siuations or even
allow for immediate sie feedback prior ro human Clry. A robot can be sent abiead.
assess the sttation at hand and return information and sensor day back 1o the conral-
ler, In { 1] Ihl]'l”ﬂih':-.' and Audams ¢lassified clght fields of o g appliciations in the
domain of CRRNE CMErEengey response, Ulsing Cosnitive Task Wnalvsis TCT A and




Development of an Experimental Mulr; robot CBERNE Reconnaissance Dremseeator 41

Fig. 1. Piciures of the 1wo racked CBRNE vehicles, the Qinetil) Longeross with the CRRE ME
sensor platfrom and the (EOQDor carmying the mumipularor plitferm (eff). Both platforms can bhe
easily dismounted and exchanged (rigir),

Information Flow Analysis (IEA) they proved the feasibility of these tasks and also
stated requirements for the acceptance of robots in the human-centric field of CBRNE
TESPOnSe Activities,

A mobile manipulator greatly enhances the vehicle's utility bevond pure sensor ca-
pabilitics. On the one hand. jis mobility could be increased becapse the manipulator
and the atached 2rpper can be used to open doors and Zales or o push obstacles
away. On the other hand, 5 manipulator-equipped vehicle has the capability to gather
nmages and video from a wider variety of perspectives or o open packages of interest.
In addition, the manipulator can be used 1o collect samples of the hazardous mterial
or from potentially contaminated surfaces for later analysis. So far, for biological and
some chemical threms there exists no classification cquipment suitable for mishile
cmployment. Thus, samples have to be taken 1o be analysed in adequate laboratories,

Moreover, the use of more than single vehicle offers further advantages. When g
large area has to be tnspected and monitored more robots can simply divide the werk
spatially. If the area of interest is 100 far away for reliable communication. robots can
#ct as relay points for data transmission, O there could be direct cooperation between
differently equipped robaots, Since general purpose robots uswally result in very heavy
and complex systems. often 4 varely of smadler and specialized sysiems is prefermed.
Thus, for example, a robor with @ manipulator could be used to ke o specific sensor
from another vehicle CHETYING A vanety of sensor deviees, With the help of a mobile
arm the operator could then Iy 10 have a closer look at the hazardous material and,
afterwards, re-attach the sensor 1o the Feconnms=ance robo,

Important disaster Tesponse requircments, which have to be mer by any robot sys-
lem in this domain. inclede the ability to

* operate in arcas with high radistion o danger of cxplosives.
= take samples and manipuelie,

* do long-time surveving in contamg nated arcas,

* probe in problematic environments and conelitions,

= momtor the movements of 3 threar, and

* provide real-time dais rom multiple mohile ST SOMRCes




