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e 200

identifying a plurality of Reinforcement Learning (RL)
agents, wherein each of the plurality of RL agents
corresponds to a flight among a plurality of flights operated
by an airline in a training environment, wherein the training
environment is one of a simulated airline network generated
for the airline operations and a real world airline operations
network comprising the plurality of RL agents working in
parallel on a common simulation timeline

!

initializing each of the plurality of RL agents with a random
seed, and a learning rate (€) with a gradual decay, wherein the
random seed creates initial conditions for learned knowledge
representation and the learning rate (€) controls rate of
exploration versus exploitation of each RL agent

!

training each of the plurality of RL agents, wherein the
training iterations are terminated when each RL agent

indicating quality of the training, wherein steps in each
iteration comprising steps 206a through 206h

2064
setting random values for weights of each the RL agent /

in accordance with the initial random seed

consistently reaches an optimal value of a Quality (Q) metric /

©
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A 4
determining by a Machine Learning (ML) based
context engine a state of each of the plurality of RL
agents defining a current state of the flight
corresponding to the RL agent, wherein a plurality of
features defining the state comprising:

a local passenger utility vector (P,) representing a
local utility, experienced by passengers of the flight,
for every hold time identified for the flight
a local airline utility vector (4,) representing the local
utility, experienced by the airline operating the flight,
for every hold time identified for the flight;
an average passenger global utility scalar(Pg)
representing average global utility experienced by the
passengers of the flight for the past predefined time
window;
an average global airline utility scalar (4s)
representing average global utility experienced by the
airline for the past predefined time window; and
a hold time guidance value (7" ) indicating a guideline
for computing a hold time 7 for the flight

recommending by each of the plurality of RL agents
the hold time t for each flight corresponding to the RL
agent, wherein the hold time t is computed by
processing values of the plurality of features of the
current state in accordance to the weights of each RL

agent and underlying neural schema of each RL agent

206b

206¢
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@ / 200

applying, in the training environment, the hold time t
estimated by each RL agent to the flight corresponding
to each of the plurality of RL agents to run a first
round of the airline operations in the training
environment for the plurality of flights in accordance
to the hold time t estimated by each RL agent

206d

regenerating by the ML based context engine a
revised state to be communicated to each RL agent for
a successive round of the airline operations for each
flight

206¢

receiving a reward (R;_,) by each RL agent from a
reward engine for the hold time 7 derived from a local
reward R;and a global reward R;and a business
constant 3 precomputed specific to the airline

206f]

|/

2064

revising the values of the weights of each of the
plurality of RL agents based on (R;_,)

|/

recommending by each RL agent a revised hold time

for the flight corresponding to each of the plurality of
RL agents for the successive round of the airline

operations for minimizing the passenger misconnects

of one or more flights, wherein the revised hold time is
computed by processing the revised values of the

plurality of features of the revised state regenerated for
each RL agent in accordance with the revised values of]

206k

the weights of each RL agent

FIG. 2C
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Fig 4 : Q Value Comparison - Scenario 1
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Fig 5 : Accuracy Comparison - Scenario 1
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Fig 6 : Q Value Comparison - Scenario 2
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Fig 7 : Q Value Comparison - Scenario 3
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