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The House-Hunting Algorithm 
● Model captures biological 

measurements from empirical studies 

(Zhao, Lynch, Pratt, 2020)

○ Bio-plausible

○ Predicts less studied behaviors of ants

● Challenge: Lack theoretical bounds on 

the running time of the algorithm
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A Lower Bound on Number of Rounds Required
Proof inspired by Ghaffari, Musco, Radeva, Lynch, 2015.

Method:   
● Lower bound the probability that a constant fraction of the ants goes to the 

new nest on any given round.

● Chernoff Bound

Result:   
● An algorithm with n ants requires Ω(log n) rounds to converge with high 

probability. 



An Expected Upper Bound for Single Nest Emigrations



An Expected Upper Bound for Single Nest Emigrations



An Expected Upper Bound for Single Nest Emigrations

Lower bound: transports to inferior nest taper off
Upper bound: transports to superior nest begin in O(log n) 
rounds



An Expected Upper Bound for Single Nest Emigrations

Lower bound: transports to inferior nest taper off
Upper bound: transports to superior nest begin in O(log n) 
rounds

(reasonable bounds)



An Expected Upper Bound for Single Nest Emigrations

Lower bound: transports to inferior nest taper off
Upper bound: transports to superior nest begin in O(log n) 
rounds

Future Work: 
1. Generalize this result to environments with multiple nests
2.

Test this prediction about the relative qualities of nests in real experiments with ants



Implications
● Gain a better understanding of the biological behavior of 

ants.

● Studying biologically-inspired algorithms can help 

engineer better distributed computer systems.

○ Robot swarms



Thank you.
Questions?


