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Background

HQOutput Synchronization in SE(3)

®information of neighbors’ relative positions and orientations is necessary
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BExperiment Systems

1

®birds eye camera

— all agents’ positions and orientations
can be sensed

— but not distributed
y

®mounted camera (local camera)
— each agent can have its own “eyes”

— distributed

How can agents know their neighbors’ relative
positions and orientations by mounted cameras?/
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BVisual Feedback
®nonli obsewyer to estimate relative positions and orientations
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®FEstimation Errpr System

®Relative Rigid Body Motion
®Camera Model
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BEstimation Error System
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*take 3 or more feature points so that J(g,,) be column full rank
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(ehHe ¥ V! :estimation error motion model |
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MPassivity of the Estimation Error System
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*Estimation error is asymptotically stabl% if V, fn =0. 1 1
«Estimation error is L2-gain stable if V,, #0, K —2—721 —51 >0 .
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BExperiment of a nonlinear observer
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®construct a nonlinear observer with simulink
®compare estimated position/orientation with measured real
position/orientation
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BExperiment of a nonlinear observer
®casel
360° slow rotation
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red : estimated trajectory
green : measured trajectory
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ESimulation of Output Sunchronization with a Nonlinear Observer

®block diagram

& i ; b
observer i Vo
= o'
I—.‘ control input 7 »—

)
observer J

agent I SO(3)
SECF output synchronization
control input :

V. =

i

JeN;
constant

control input j

w =Y ebsk@E e’

JeN,

Tokvo Institute of Technolo

w

Simulation
ESimulation of Output Sunchronization with a Nonlinear Observer
®S0O(3) Output Synchronization
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BSimulation of Output Sunchronization with Nonlinear Observer
®S0(3) Output Synchronization
u, =Ke,
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Future Works

BFuture Works
®gain tuning
®singular point analysis
®adoption of a nonlinear observer into cooperative control experiment
systems
®] birds eye camera = 2 birds eye cameras
Jera Jer09 " 20
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®4 vehicles — 8 vehicles (AHE?)
®birds eye camera —> mounted camera(AEE ?)

@®consider the theory of the combination of cooperative control and
nonlinear observer

V=2 Gl b P 0 7 IF +0E)

etc
V=.. now computing ...
®c-nuvo wheel {RIRE)
®test bed setup
®open campus
®rengo
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