
We present a computational framework for automatic synthesis of 
control communication strategies for a robotic team from task 
specifications given as regular expressions about servicing requests in 
an environment.  

Our approach is based on two main ideas. First, we extend recent results 
from formal synthesis of distributed systems to check for the 
distributability of the task specification and to generate local 
specifications, while accounting for the service and communication 
capabilities of the robots. Second, by using a technique inspired from 
LTL model checking, we generate individual control and communication 
strategies.  

•  A set of requests, represented by    , occurs 
at different locations. 
•  A global specification: a set of temporal 
and logical constraints on how the requests 
need to be serviced  
•  The global specification is given as a 
regular expression (RE) over the requests. 

•  Distribution of the requests among the 
robots, represented by                 : the 
capabilities of the robots to service requests 
and cooperation requirements 
•  Automatic synthesis of provably-correct 
motion and service plans (MS plans) 
•  Service plan  
•  Motion plan 

•  The robots ONLY need to synchronize 
while servicing a request that requires 
cooperation of robots.  
• A shared request entry in the service plan 
triggers the “wait-and-leave” protocol. 

A Formal Approach to Deployment of Robotic Teams 
in an Urban-Like Environment 

Distributability: find a service plan 
for each robot such that the global 
behaviors of the team satisfy the 
global specification. 

Implementability: find a service plan 
for each robot such that the service 
plan can be implemented given the 
motion constraints of the 
corresponding robot.  

Step 1: Construct a local finite state automaton (FSA)                                            
                              for each robot which captures all the “candidate” 

service plans 
Step 2: Construct a local implementable FSA       for each robot to 
capture all the service plans that can be implemented by the 
corresponding robot.  

 (1) Construct a product automaton                    to capture all the 
 implementable service plans 
 (2) Determinize and minimize     to obtain  

Step 3: Construct the synchronous product of the local implementable 
FSAs, denoted by            , to capture all the possible words (sequences of 
requests) that can be implemented by the robotic team  

If the language satisfying the global specification is trace-closed, then all 
the words from the language can be used to generate a set of service 
plans. Otherwise, we propose a heuristic to find a trace-closed subset of 
this language.  
Complexity: checking if a regular language is trace-closed is linear in the 
size of the minimal deterministic finite automata that capture this 
language.  
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