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´ Published on arxiv in 2019.
´ Proposes a modified rollout algorithm for multi-agent systems 

named Multiagent Rollout
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Example problem 1: Traveling Salesman
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Solution 1: Brute-force O (n!)
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Solution 2: Heuristic (e.g. Nearest neighbor)
O (n2)
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Solution 3: Rollout (with a base heuristic)

Paper Review: Multiagent Rollout Algorithms and Reinforcement Learning

8

Source: Lecture slides by Prof. Dimitri Bertsekas, http://web.mit.edu/dimitrib/www/RLbook.html, last accessed 4/13/2022 

http://web.mit.edu/dimitrib/www/RLbook.html


Solution 3: Rollout (with the nearest-neighbor 
huristic)
Finding the 2nd city
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Solution 3: Rollout (with the nearest-neighbor 
huristic)
Finding the 3rd city
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Solution 3: Rollout (with the nearest-neighbor 
huristic) – O (n3)
Finding the 4th city

Paper Review: Multiagent Rollout Algorithms and Reinforcement Learning

11



Problem of Rollout? – Still can be very expensive 
especially in a multi-agent situation
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For N agents with M 
actions each. The 
number of possible 
combinations of 
actions is O(NM).



Base heuristic – nearest fly
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25 steps to reach the 
goal.



Multiagent vs Standard rollout:

Paper Review: Multiagent Rollout Algorithms and Reinforcement Learning

14

Standard rollout:
All agents act as a 
single unified system 
together.

Multiagent: O (N*M) instead of 
O(NM)

Agent 1 takes action according 
to only its possible actions and 
thinking that others will follow 
base heuristic. Then it 
broadcasts its action

Agent 2 takes action according 
to its possible actions with rollout 
but also takes account the 
previous action

And so on for the next agents.



Multiagent
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Results – standard rollout and multiagent rollout
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Results – standard rollout and multiagent rollout

Time: 9.76 ms
Steps: 17
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Thank You!
Email: a.mamun@asu.edu
Website: abdullah-mamun.com
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