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Evaluating utilization of structures' settings of one reach in the others
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Abstract

Controlling structures in irrigation canals to accurately deliver and distribute the water, and to keep it needs the appropriate control
techniques. Sarsa reinforcement learning, as a branch of artificial intelligence, has recently been used to control the structures and improve
water delivery and distribution in irrigation canals. To improve Sarsa efficiency and reduce the required time of operational pattern learning,
the Sarsa algorithm in EIR1 canal was developed and linked to a non-linear model of the canal to learn the operational pattern of one reach
of the canal and apply the results to the other reaches. Operational scenarios were defined in this regard, and standard performance indicators
was used for assessment. The results showed that Sarsa can be used successfully with the proposed idea, maintaining water depth within a
dead band of 5 percent in the learning step and that of 10 percent while utilizing the learning results. The efficiency and adequacy indicators
were close to the desired value.
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Figure 1. The steps of Sarsa reinforcement learning in irrigation canals formulated in this research.
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Figure 2. The schematic view of E1R1 canal
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Table 1. Scenarios defined in the learning step

inflow  turnout 1 turnout 2 Flow under

check gate 1
Sn. 1 1.000 0.100 0.150 0.75
Sn. 2 1.000 0.100 0.100 0.8
Sn. 3 1.000 0.050 0.100 0.85
Sn. 4 1.000 0.050 0.050 0.9
Sn. 5 1.000 0.025 0.025 0.95
Sn. 6 1.100 0.025 0.025 1.05
Sn. 7 1.175 0.050 0.025 1.1
Sn. 8 1.300 0.100 0.050 1.15
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Table 2. Scenarios defined in investigating the learning results exploitation

Inflow Turnout1  Turnout2 Flow under Tumout3  Turnout 4 Flow under Tumout5  Turnout 6 Flow under

check gatel check gate2 check gate3
Lower limit ~ 1.000 0.100 0.150 0.75 0.025 0.025 0.700 0.000 0 0.70
Upper limit ~ 1.300 0.100 0.050 1.15 0.05 0.050 1.050 0.100 0.050 0.90
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Table 3. The results of performance indicators in the
learning step

Flow under MAE IAE

Scenario check gates (m’/s) (%) (%) MPA  MPE
Sn. 1 0.75 2.2 1.2 0994 0.986
Sn. 2 0.80 1.9 0.8 0994 0.991
Sn. 3 0.85 4.4 3.8 0986 1.000
Sn. 4 0.90 1.3 0.6 099 0.99%4
Sn. 5 0.95 1.3 09 0996 0.903
Sn. 6 1.05 4.5 2.6 0988 1.000
Sn. 7 1.10 4.7 2.5 0964 1.000
Sn. 8 1.15 6.4 32 0981 0.99
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Figure 3. Temperature variations during the learning
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Table 4. The results of performance indicators
based on the Q matrix
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Scenario Flow MAE (%) IAE (%) MPA MPE
Lower check gatel 23 0.9 0.990 0.998
limit check gate2 7.0 55 0.985  0.999
check gate3 9.1 6.3 0.947  0.999
Ubper check gatel 4.6 33 0.998  0.991
lirr)rrl)it check gate2 11.3 10.2 1.000  1.000
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Figure 5. Water depth variations upstream of the
check structure 1 based on the Q matrix.
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Figure 4. Water depth variations upstream of the
check structure 1 during the learning
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