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NEeW eyes, ears and hands Tor disaster zones

On 11 September 2001, only hours after the attack Air Vehicles), to be deployed in disaster situations
on the World Trade Center, a group of researchers such as 9/11 or the more recent earthquake in Haiti.
from various universities arrived at the scene armed @2 KSYy UKSNB Aa | OFdalauh
with several rescue robots. Among the debris, they to do is to establish a local radio network that the res-
aimed to search for victims in places that no human OdzSNA Ol y dzaS 02 O2YYdzy;
or rescue dog could reach; but when they entered Ct 2NBlFy 2 da9aul ot AaKAy3
the collapsed buildings, the robots fell short of ex- UAYSZ Yy SSRa aLISOAFftAada
pectations. The researchers have found a compelling solution: us
One of the main problems encountered on 11 Sep- ing swarms of flying robots to create emergency wire-
tember 2001 was that rescuers, researchers and ro- less networks, when public communication networks
bots were using the same General System for Mobile are overloaded, damaged or naxistent.
communications (GSM) as the many citizens of New SMAVs are designed to be autonomous and carry
York City, who were trying to get in touch with their Linux system for navigation and swarming and ar
relatives and friends. The GSM system was hope- autopilot for flight stabilization. Pressure sensors relay
lessly overloaded, connections between researchers altitude and speed information and acell LiPo bat-
and their robots were noisy and often missing com- tery supplies enough energy for one robot to fly for 30
pletely and communication between rescuers, re- minutes, before it has to return to base. Hidden in the
searchers and robots was unreliable. wing of the robot is a standard WiFi module which al-
Nine years after the attack on the World Trade Center,lows creation of a SMAV network (SMAVNET) be

Fédérale de Lausanne (EPFL) in Switzerland, workirﬁ{/ound' SMAVNETS use a frequgncy Whlc.h 'S Mot use
any other communication device and will therefore

under Professor Dario Floreano is nearing the end of %e more reliable than standard GSM networks
project that aims to solve the problem of communica- 4 | i A3 GSNE RAFTFAODA O 2

tion among rescuers. The researchers at the Laboraye ook inspiration from what ants do and tried to

tory for Intelligent Systems have been working on | 3135 &8 A 2 2dzN] O2 Yy i NERt ¢
groups of flying robots called SMAVs (Swarming Microg; k § t K5 a0 dzR S yia g2N]Ay3



create chemical pathways between a food source and

their nest, and we create communication pathways
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Each robot generates a communication sphere of

around 100 metres. A line of ten robots could there-

fore create a communication line of approximately 1.5

kilometres, or cover an area of 300x300 square me-

tres. Robots will detect rescuers and follow them, as if

there were on an invisible leash, so the shape of the

network will depend on the distribution of rescuers on

the ground.
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this year, when the project comes to an end, he hopes

to have at least ten robots flying simultaneously.

Wireless communication networks created by SMAVs

are not that far from reality and could be rolled out

within five years, according to Professor Floreano.
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swarms of robots are there. They are not yet ready,

but they are there. The time to make a product, if

there is a need and an advantage, would be relatively Researchers Severin Leven and Sabine Hauert field testing the

lj dzA Ol © ¢ SMAV robots.

In contrast to SMAVs and even though the first ground

-based rescue robots were deployed in the 2001 at-62 S gl yiSR G2 aK2g¢g GKI G
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application within the next few years. The main diffi- 6 2 dzf R 0 KAy ] KdzYlI y2AR NERG

culty for these robots, including those used on 9/11, Professor Floreano.

lies in the amount of debris found at most disaster The researchers chose three essential humanoid func

sites. Rescue robot design is a tramfé between tions: the ability to see, to grip and to walk. Using

building a robot small enough to enter narrow holes smaller, relatively simple robots, each specialised ir

and passages and big enough to cope with largeone task and able to attach to and communicate with

amounts of debris. It is a design challenge that re-2 i KSNJ NRo2tax>x (GKS NBaSt

mains to be solved. robots, which in combination can fulfil complex tasks.

While most robots deployed in these situations have 62 S RS @S 2 LR alDES K3 OK

followed a caterpillar model researchers at EPFL haveleployed into the building and can attach to the ceil-

been working on a very different type of robotic sys- ing and scan the room for a victim. Then they can de

tem. The Laboratory of Intelligent Systems in partner-4  OK 'y R Ffé& (2 Fy2i§KSN

ship with the miniature mobile robots group erts, a PhD student working on the project.
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proach. a 360° partilt camera system, a 360° optical environ-
ment distance scanner and six brushless motors. A 3
positioning sensor allows it to locate and communi-
cate with other robots, an important feature in a
swarm. The current prototype attaches to the ceiling
through magnetic forces, however in the future other
attachment mechanisms will have to be explored for
use in realife scenarios.
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tion, there is a lot of debris. With flying robots, if they
can survive or even exploit collisions, | think we have
quite promising candidates for the future in search
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Current prototype of the eyot attached to the office ceiling.



