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Active Robotic Sensing (ARoS) Lab
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Motivation Biobotic Agents A hybrid network

e non-eusocial insects
 Interesting individual and group behaviors

* Control of their motion by employing
biomechanical perturbations in the
locomotory control system
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 |ldea: Insert a small percentage of static landmark nodes S
* Modify our distance metric as follows:

o Wij = ( for ID((S}) ﬁID(gj-) cS

Remote control line-following roach biobot
(ibionics lab - NCSU)

e Cyborg insect networks _
o Existing biological networks + small instrumented s
payloads for sensing and control Modeling

* Applications:

= Applications: Search and rescue, surveillance and ‘v i . .
monitoring, ... Individual Motion Collective Behavior

* Tasks: Peripheral Zone (P)
= Mapping and exploration
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* Examples: |
o disaster zone response scenario after earthquakes, V'S .
tsunamis, hurricanes, etc. ’ .
. Limitations: : Random Walk e Stop when encountering gl .
« Reachability, power constraints, rough terrain conditions, ) - an aggregate " i ¥
weak sensory information * Start moving after a 0,:’
. A . e 0 i 25

» Rough terrain conditions: collision N " pe Y
s High uncertainty in odometry information * Spontaneously start to
= Requirement of complex locomotion capabilities move - N
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e Swarm systems E, . ;ountnl:o;f;gze ) ﬁ:';;; - ;‘_{ -,z..,_“; g o, :
= Randomness tolerated by collective performance W Wos uncertaintios in ST TR g «
= Randomness may offer solutions 12 . il - z | -

. . . . estimation N £ *
= Swarms of biologically inspired robots i 5 g T
equipped with complex locomotion capabilities i 0 v d
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Complicated and expensive Wiz = L — b
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Simulations

Ei = toi, t1s, ID%, ID?]

T((g@) = [tD@'? tlz] Shortest Pat}; Encounter

ID(&;) = {ID;,ID?} Metric ccenario 1 i S
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« Complex navigational problems wij = dist(T(&;), T(E;))
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* Optimized locomotion . q:
e Survive in harsh environments ’ .
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Weak localization information . )
e Do not require strong
localization information \
* Agents can detect the other
agents in their proximity * Use of me.thOdS from
. Agents can record: computational topology
= the IDs of the detected agents
= times of encounter S ey 5. diagrams
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