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Introducere

Ce se intelege prin inteligenta colectiva?

frecvent inalnita in natura
nu are un sistem centralizat de luat decizii
rescpecta unul din principiile:

= coordonare

= colaborare

= deliberare
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Introducere

Analiza acestui comportament emergent in natura si Implementarea si
testarea unor algoritmimi prin care un grup de roboti se auto-
organizeaza in diverse forme bidimensionale
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Setup experimental

Setup-ul experimental
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Setup experimental

diametrul 33 mm; inaltime 34 mm
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Setup experimental

N

diametrul 33 mm; inaltime 34 mm

deplasare prin vibratie
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Setup experimental

N

diametrul 33 mm; inaltime 34 mm

deplasare prin vibratie

comunicare prin infrarosu
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Setup experimental
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Setup experimental

Interfateaza comunicarea cu

COEFGHIJKLMNOPGRSTUVUXYZABCD

(1|
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Setup experimental

M & J3CHM¥15CH

- -

L Interfateaza comunicarea cu
2 kilobotii

Transforma informatia in pulsuri
de lumina infrarosie prin
intermediul placii cu LED-uri

COEFGHIJKLMNOPGRSTUUMWNXYZABCD

‘\TI *
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Setup experimental

M & J9CM¥15CH
‘ Interfateaza comunicarea cu

kilobotii

Transforma informatia in pulsuri
de lumina infrarosie prin
intermediul placii cu LED-uri

COEFGHIJKLMNOPGRSTUUMWNXYZABCD

Comunica cu intreg grupul de
roboti in acelasi timp

=
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Setup experimental

M & J9CM¥15CH
% Interfateaza comunicarea cu

kilobotii

Transforma informatia in pulsuri
de lumina infrarosie prin
intermediul placii cu LED-uri

COEFGHIJKLMNOPGRSTUUMWNXYZABCD

Comunica cu intreg grupul de
roboti in acelasi timp

(=
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Setup experimental
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Implementare Software

Implementarea software
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Implementare Software

Programele incarcate pe kiloboti au fost scrise folosind embedded C
Programele folosite in simulare sunt scrise in limbajul Lua

Toate programele se folosesc de libraria pre-existenta Kilolib
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Implementare Software

b[ CHECK MESSAGE ]4

MESSAGE RECEIVED

NO

[ ESTIMATE DISTANCE

]

distance = distance ==

DESIRED_DISTANCE || DESIRED_DISTANCE || DESIRED_DISTANCE

distance =

— TURN LEFT [ MOVE FORWARD ]

TURN RIGHT
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Implementare Software
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Implementare Software

Pentru a oferi robotilor un grad de orientare
spatiala

Fiecare robot are o valoare a gradientului intre

0-255
VERDE -> 0 -> sursa gradientului
->1
->3
>4

->5
MOV ->valoare > 5

Robotul memoreaza valoare minima inregistrata si isi
seteaza gradientul ca fiind minim + 1
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Implementare Software

-1 -1
P oA N T -1
(‘ 1 — 3) ( 1) (3)
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’d=50 mm W it
-1 -1 o)
0 2 0 2 — 4 )

Starile in care se pot afla kilobotii:

WAIT - edge detection

MOVE - robotul se deplaseaza si verifica
daca a ocupat un loc valid in forma
LOCAL - pozitie stabilitd in forma, modfica

propriul index si devine punct de referinta
pentru alti roboti
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Implementare Software
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"/'"‘\\l .// '“‘--\. / ‘_\-\ TN g /,/’"‘\.\ y ./,.’“\\\ ] ] 9
) &) ) O@ e ) 2
; o2 > |2 13
o W B 4 3 1 4
g & G0 0 2 {4 :
L T N/ N
= ‘\\ ’ Poes "“\\ '/"’"\.. ) 9
(11 ) (10 (11 F--{ 10 ) /— 1 1 \/:\
S ~T N o \//E 3 1
R & & & T W w 1 1 4 2
(3) 4] (7 (9) @or-Qa -0 P
\"'»\ ,/ b = \\__,/ - > - + \‘ \‘r \\ \\-\‘ o () l ") J.
—_—> I T T T —_— =
o~ — e g 1 ] ~ _/_L_> ~ Ao ') .l J. J.
/ \ /,/ N\ / \.\l / \\‘. /& \'. ‘(}/ N :
) ) &) &) 0 ) @) 11 7 V2
e 7 1 8 1
& T ¢t - i 5
(2) (5) 2 r--{3) i 1 9 /2 S eeD
N - T 10 1 5 1 S
Speech & Dialogue

Research Laboratory

Teodora-Catalina Vaman Sistem de auto-organizare folosind roboti colaborativi lulie 2021



Implementare Software
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Implementare Software
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Implementare Software

Statrile in care se poate afla robotul :

WAIT
MOVE -> calculeaza pozitia
-> verifica daca se afla in interiorul
poligonului

INSIDE_SHAPE -> conditii de oprire:
Robotul paraseste aria poligonului
Robotul ajunge la o distanta mica fata
de alt robot cu acelasi gradient

LOCAL_SHAPE -> robot localizat in forma
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Implementare Software

31 Yl’r]

Reference
Punctul se poate Punctul se poate Punctul se afla la
gasi oriunde pe gasi in una din cele intersectia dintre

curcumferinta doua intersectii cele 3 cercuri LS D
cercului W—p—%e
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Implementare Software
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Implementare Software

Algoritm  folosit pentru
simplificarea setului de
date care va fi trimis catre
kiloboti
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Implementare Software
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Implementare Software

Epsilon = 5:
13 elemente
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Concluzie

Concluzii
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Concluzie

Algoritmul 1 00 @@ o e Q‘

o @
® @O~ @| Algoritmul 2
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Concluzie

Calculations: 0. detections: 0 (0 msj
Calculation passes: 10 (4 ms)
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Concluzie

Organizarea spatiului de lucru

Implementarea si testarea unor comportamente de
baza folosite in domeniul swarm robotics

Implementarea si testarea a doi algoritmi de
formare de imagini

Compararea rezultatelor
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Va multumesc pentru atentie!
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