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AUTONOMOUS NETWORK — INTRODUCTION
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AUTONOMOUS NETWORK - FORMATION
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GRAPH BASED - DEFINITION

Agents

Gg=MWV,EW)

A (weighted) graph is a
collection of vertices and

Egch aggnt modeled as simple z; (t) = ]Rd, ic)
kinematic point mass

Leader nodes can receive

weighted edges
external input Uy (t), le)y
1
Leader indicator function bip =1 'f’ teVy
O’ ¢ ¢ V€3€ G Ve

(ve) @ A follower node




CONSENSUS DYNAMIC -

— Z w;;(z:(t) — z;(t)) Z bir(x;(t) — wy)

FjEN; eV,

CONSENSUS CONDITION

lim ||x;(t) —x;(t)]| =0, V(i,5) € €

t— 00




FROM SAN TO FSN - PRINGIPLE

L =EWET weighted Laplacian matrix:

Lp = L + dia’g(BlnL )

* FIND THE FIRST EIGEN VECTOR
“ BUILD FSN NETWORK - FOLLOWING SLOWER NEIGHBOR
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FSN graph obtained by pruning
edges according to

ordering of eigenvector
elements

Leader
nodes
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RELATIVE TEMPO * .
gi; () = ||: (2)|[/]|2; (2)]
Tij = tli}IEﬁ gi;(t)

RELATIVE RATIO OF FIRST EIGEN VECTOR o1(Lg)i; = v1(Lg)i/v1(Ly);

Tij = v1(LB)is




GIVEN THE NORMAL VELOCITIES [EANIEA

COMPUTE THE RELATIVE SPEED Jij=|/ 1%
FIND THE GRAPH DIRECTIONS (FSN) 9ii>1 ;
SEARCH IN THE GRAPH min{v, (Ly)} ‘_

UNTIL THE LEADER IS FOUND (MINIMAL NODE) 4




STATIC EXAMPLES




Leaders EntryVBl Identified
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ID Leaders EntryVBl Identified
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DYNAMIC EXAMPLES




SWARM BASED ON CONSENSUS NETWORK

Targets trajectories
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2500 r

2000 r

Y [m]

1500

1000 r

500 r

0 | 1 | 1 | | |
4000 4500 5000 5500 6000 6500 7000 7500

X [m]




LEADER IDENTIFICATION

leaders Tracking and
identification Association

* ELEGTRO-MAGNETIC/OPTIC OBSERVER




ASSOCIATION - PRINGIPLE

* TRAGCKING AND ASSOCIATION
° GOODNESS OF FIT

J=C-2THPHT +R)1(z-2)
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VELOCITY ESTIMATION —- PRINCGIPLE
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GRAPH BUILDING — PRINGIPLE

* TRACKING AND ASSOCIATION
* VELOCITY ESTIMATION
“ BUILD GRAPH ADJACENCY
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FINDING LEADER - PRINCIPLE

ACTUAL
EndNodes  Weight  Dir ID  leaders  EntryVBl  Identified
° ADJACENCY MATRIK L o e -
L6 213 - ! L 0.1211 1
* WEIGHT MATRIX w 1§ 147131 -l 2 0 0.44513 3
COMPUTE THE RELATIVE :] - S :
305 13218 1 1 0 0 12635 0
- . . 30009 14112 1 :
TEMPO gl]=“xl||/||x]” 310 1712 1 2 g gi’iézé g 8
4 6 1.9606 -1 ' £
“ SEARGH THE MINIMAL © e 193 T 0.42663 2 -
5 9 1.0676 1 8 0 0.22667 0 \
NODE IN THE GRAPH SRR I B :
9 10 1.2125 1 10 0 0.3904 0

min{v,(Lg)}




LEADER IDENTIFICATION — OVERVIEW

* AGENTS DETECTION

Targets trajectories the best 3 leaders
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SAN - SEMI AUTONOMOUS NETWORK - LEADERS AND FOLLOWERS
FSN NETWORK - FOLLOWING THE SLOWER NEIGHBOR — DIRECTED NETWORK
LEADER IDENTIFICATION

STATIC NETWORK EXAMPLES R
LEADER IDENTIFICATION IN A DYNAMIC NETWORK
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