
Dynamic Windows
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Dynamic Windows
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Regolazione della velocità in funzione degli ostacoli



Dynamic Windows
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Dynamic Windows
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Dynamic Windows Approach

 Brevi tempi di reazione (dipendenti da parametri)

 Veloce in ambienti popolati
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Dynamic Windows
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Problema con DWA
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Problema con DWA
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Problema con DWA
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Problema con DWA
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Problema con DWA
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Problema con DWA
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5D Path-planning

 Alternativa all’approccio a due livelli
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Spazio di Ricerca
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Spazio di Ricerca
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Passi dell’algoritmo
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Aggiornamento della grid-map

46



Percorso nella mappa 2D
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Restringi lo spazio di ricerca 
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Spazio di Ricerca
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Trova il percorso in 5D
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Esempio
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Timeout
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Generazione di Comandi

53



Timeout avoidance
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Esempio
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Confronto con DWA
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Confronto con DWA

57



Confronto con l’ottimo
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Riassunto
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Path Planning Probabilistico
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Probabilistic Roadmap
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Fase di Learning

62

Configurazione random nello spazio libero, poi 
connessa da archi collegando tutti i k vicini a 
distanza minore di n
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Fase di Query
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Nella fase di Query si connette goal e posizione 
iniziale e si cerca lo shortest path (A*, Dijkstra)
E’ probabilisticamente completo: all’aumentare dei punti, la 
probabilità di non trovare il percorso va a zero
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65

Nella fase di Query si connette goal e posizione 
iniziale e si cerca lo shortest path (A*, Dijkstra)
E’ probabilisticamente completo: all’aumentare dei punti, la 
probabilità di non trovare il percorso va a zero



Rapidly Exploring Random Trees
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RRT: Algoritmo
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RRT: Esempio (inizio)
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RRT: Esempio (Esplorazione)

69



RRT: Esempio (Ricerca) 
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RRT: Esempio (Ricerca)
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RRT: Ostacoli
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RRT per Planning
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RRT: Algoritmo
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Algorithm BuildRRT
Input: Initial configuration qinit, number of vertices in RRT K, 
incremental distance Δq
Output: RRT graph G

G.init(qinit) 

for k = 1 to K
qrand ← RAND_CONF() 
qnear ← NEAREST_VERTEX(qrand, G) 
qnew ← NEW_CONF(qnear, Δq) 
G.add_vertex(qnew) 
G.add_edge(qnear, qnew) 

return G



RRT Orientato al Gol
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RRT Orientato al Gol
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RRT per Planning
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RRT
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RRT: Algoritmo
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RRT: Planning/Replanning
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RRT: Planning/Replanning
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ERRT: Execution extended RRT
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Bruce & Veloso, Real-time randomized path planning for 
robot navigation, 2003



ERRT: replanning
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ERRT: Replanning con waypoint
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Prestazioni
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Discussione
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RRT*

 Ricerca dei vicini e riscrittura dell’albero
 Ricerca: 

 miglior nodo parent per il nuovo nodo prima della
sua inserzione nell’albero (nell’area di una sfera di 
raggio r). 

 Riscrittura: 
 rigenera l’albero nel raggio di area k per 

maintenere l’albero con costo minimo

87

S. Karaman and E. Frazzoli, "Sampling-Based Algorithms for Optimal Motion 
Planning" The International Journal of Robotics Research, 30(7), 2011 pp. 
846–894.



RRT*

 Ricerca dei vicini e riscrittura dell’albero
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RT, RRT, RRT*

 Simulatore: Ramdom Tree
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Li Huang "Rapidly Exploring Random Tree (RRT) and RRT*"
http://demonstrations.wolfram.com/RapidlyExploringRandomTreeRRTAndRRT/
Wolfram Demonstrations Project



RT, RRT, RRT*

 Simulatore: RRT
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RT, RRT, RRT*

 Simulatore: RRT*
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Li Huang "Rapidly Exploring Random Tree (RRT) and RRT*"
http://demonstrations.wolfram.com/RapidlyExploringRandomTreeRRTAndRRT/
Wolfram Demonstrations Project



RRT-Connect

 Ricerca dal init e goal
 Extend e Connect

92

RRT-Connect: An Efficient Approach to Single-
Query Path Planning. Kuffner and LaValle 2000.



RRT-Connect: Applicazioni
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RRT-Connect: An Efficient Approach to Single-
Query Path Planning. Kuffner and LaValle 2000.


