H15% H3 W wK ol TOE Vol. 15 No. 3
2025 4£ 3 A AGRICULTURAL ENGINEERING Mar. 2025

S| AANEX FrE, Wk, JLF PSO-LSTM Hlil ik M4 e MM R4 it (1], £k T8, 2025, 15(3): 126-133. DOI: 10.19998/j.cnki.2095-
1795.202503322. CHENG Shun, CAO Bing. Design on intelligent irrigation system for farmland based on PSO-LSTM prediction[J]. Agricultural Engineering,
2025, 15(3): 126-133.

£F PSO-LSTM Fillt 4 Ml & 6E B R i i

#2 i@l, % F23
(1. SEMTTEIEKSARAT, KM EEEARAF, IHE KM 2614005 2. ABJLKFIKE KE,
WEg ABM 4500185 3. RETWAKFR, IR RE 257091)

#OE: ETREEICZMYE (LSTM) Bl A4 M4 gEE M R G IEATIF5Y, #2135 F PSO-LSTM 4k M4 BEE I &
8o LML T RREW RIS X AE ST X, $EI/INZE R H O K A DGR A S A i 4, I vk A B VIE R R &2
HAEF AT, I X B L A A A AT IR 3K . A5 AR B, FE/NEREFNS BRI T, BT PSO-LSTM Ay A FVE
T I TR AR (% TR (L fh 2R 5 S PR K B R LT e 20 A, RRIRZEE 0.01 mm/d, Fe/NR2EE 0 mm/d; Al RES] K
SAIUY B B A 7R 0 A pih 2k I SR PR R K 4R, BoRIR 25 0.21 mm/d. /MR ZE(E 0 mm/d, MAE., MSE. RMSE fll
MAPE T4 #5437 {853 3124 0.051 1, 0.0067. 0.024 f10.0103, 53T LSTM (UM BLRIA Lb, 27 A MEREIT WA R &,
MRS, TV PRI RER RS, MifEdiRl itk RElts%

XBEIA) . KREWNCICMS s ARG R RN, B

FESES: S274 XEMARIREE: A XEHS: 2095-1795(2025)03-0126-08

DOI: 10.19998/j.cnki.2095-1795.202503322

Design on intelligent irrigation system for farmland
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Abstract: An intelligent irrigation system for farmland based on long short-term memory networks ( LSTM ) prediction was studied,
and a PSO-LSTM based intelligent irrigation system for farmland was proposed. Taking crop planting area of the North China Plain as a
research area, a data set was constructed by extracting relevant sample data on wheat irrigation daily water demand. Software and hard-
ware of intelligent irrigation systems for farmland were designed. Proposed prediction model was tested experimentally. Results showed
that during wheat growth period from sowing to jointing, predicted value curve based on PSO-LSTM farmland irrigation water demand
prediction model almost perfectly matched actual water demand curve, with a maximum error value of 0.01 mm/d and a minimum error
value of 0 mm/d. Predicted value curve of model during heading to maturity stage was very close to actual water demand curve, with a
maximum error value of 0.21 mm/d, a minimum error value of 0 mm/d, and MAE, MSE, RMSE, and MAPE evaluation index val-
ues were 0.0511, 0.0067, 0.024, and 0.0103, respectively. Compared with LSTM based prediction model, comprehensive perform-
ance was significantly improved and prediction accuracy was higher. It could be used in farmland intelligent irrigation systems and

provide a reference for promoting agricultural intelligence development.
Keywords: long short-term memory networks, particle swarm optimization algorithm, farmland intelligent field irrigation, prediction

model
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Fig. 1 Main framework of intelligent irrigation system for farmland
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Fig. 2 System hardware design
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Fig. 3 Software design for sensor acquisition nodes
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Fig. 4 Software design for gateway node
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Fig. 5 Software design for coordinator node
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Fig. 6 Software design for electromagnetic valve control node
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Fig. 7 Web platform function design
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Fig.9 Test results of LSTM based irrigation water demand prediction
model for farmland from sowing to jointing stage
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prediction model for farmland from sowing to jointing stage
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