
Time-SpaceDistributedAgentCoordination
Mirko Ferrati

Tutor: Lucia Pallottino

Why stop agents built to move?

Multi-vehicle robotic systems are largely used in indus-
trial transportation and logistics systems. However, their
adoption raises management and coordination problems,
such as collision avoidance, which requires fast and reli-
able negotiation of shared resources and energy management.
Our goal is to guarantee the overall
system safety while taking into ac-
count the energy consumption as-
pects.Cars or forklifts cannot af-
ford to start and stop their move-
ments at each planning step of the
coordination algorithm.
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But even if one manages to plan
while moving, what happens if the
density of agents increases? Stop-
ping all but one agent is not the way
to handle bad situations if one cares
about energy consumption.

Modeling Time-Space and speed

1

2

3

⇓
A map can be easily represented as a
graph. We have extended that graph in or-
der to also represent time passing by and
speed of agents moving from one node to
another.
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Meanwhile...Challenge!
A new robot model was added inside the o�cial Darpa
Robotics Challenge simulator. A well designed software
architecture allows interchanging real and simulated robot
without any changes in the controller.

DDISTRA
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work represents a time-space world
with di�erent speeds, but it's still a
planar graph and shortest path algo-
rithms can be used on it. A negoti-
ation protocol allows agents to avoid
collisions in the real world by simply
avoiding collisions on nodes of the A-
TEN.

Overlook

New weights Discrete time
expanded networks can be
used with di�erent weights
(not correlated to euclidean
distance) in order to promote
smarter agent behaviors. Each
agent could also have its own
cost functions when searching
for the minimum path in the
network.

Better resource allocator

Finally our negotiation proto-
col is just an example, we are
exploring negotiation policies
based on dynamic priorities.

Validation through simulations DDISTRA algorithm
will be validated and compared to other non-time-aware
algorithms through a large number of simulations that will
provide meaningful information about energy savings and
quality of service of the transportation system.

From discrete to continuos Using discrete TEN leads
to potential losses because each agent has di�erent ca-
pabilities and speed. Moving from discrete to continuous
TEN requires a new formalization of the problem and new
theorems about collision avoidance, but enables a wider
range of algorithms and applications.

Exploring preemptive algorithms and optimal planning in
this framework will open a new research branch on a prob-
lem model that strictly resembles the tra�c in cities 30 years
from now.
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