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Results
Two Way ANOVA: Experiments are motivated by an assessment of the main effects given by
both categorical variables, and their interaction. Low p-values (p < 0.05) signify rejection of null
hypotheses, and thus, a statistically significant effect for the given parameter.

Abstract
Decentralized computational swarms hav e been used to simulate the workings of insect colonies or
hives, often utilizing a response threshold model which underlies agent interaction with dy namic
environmental stimuli. Here, we propose a logistics resupply problem in which agents must select
from mutiple incoming scheduled tasks that generate competing resource demands for workers. In
this setting, agents should be judicious with their labor, and must be wary of overestimating the
demands of any given task, at the expense of other, less urgent, tasks that may require the
attention of some subsection of the collective personnel. Conversely, a sufficient pool of workers
who react quickly to changing tasks may be necessary for schedules that require significant
volumes of labor shifting rapidly across different tasks in the construction site. We examine the
effects of two mechanism that can potentially improve swarm coordination by desynchronizing
agent behaviors, variation in response threshold and response duration.

Experimental Study
Experiments are divided into response threshold
and response duration segments, each with a
separate ANOVA for each benchmark. 7 probability
distributions are used to generate threshold values:
constant, uniform, Gaussian (n = 0.50, 0.25), and
Poisson (A=3, 5, 7). For response duration, we test
prob_check values from [0.1,1.0] in increments
of 0.1. Inputs contain 10 runs of distinct schedules.
Measure stress_index is defined as agent
resources relative to task demands, being directly
proportional to Scaling factor, and inversely
proportional to Popsize.
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Aejection of null hypothesis happens when
scaling values are higher. Lower threshold
scales cause us to accept null hyp. in
experiment C, when stress is lower. Factors
won't interact when scaling values are small.
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otherwise, to remain idle. An agent uniformly selects, at random, from candidate tasks which exceed its
threshold. Scaling factor adjuststhresholds by multiplying raw threshold values: t €[0,1].

Init thresh dictates the distribution type for heterogeneous response thresholds.The task selection
algorithm [2] is shown above.

Both desynchronization mechanisms impact swarm
behavior to different outcomes. Variable response

duration diversifies the frequency with which agents
re-evaluate their actions and affects how quickly

Interaction lessens as stress decreases, via
increasing Popsize. Null hyp.accepted for
experiments Fand G, implying no interaction
between Prob check and Sched type.
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low-stress environments.




