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Abstract: As an important driving force of social and economic development, modern agriculture’ s planting
strategy optimization has significant practical significance for realizing sustainable development of rural economy.
Based on multi—source agricultural data, a planting decision model integrating multi—objective programming and
intelligent optimization algorithm was constructed in this study, and crop planting optimization problems under
different market scenarios were systematically discussed. Firstly, the paper reveals the internal relationship between
cultivated land resource distribution, crop yield and economic benefit through data coding and visualization analysis,
and constructs a target planning model that includes multi—dimensional constraints such as planting cost, yield

constraint and crop rotation system. At the same time, when considering the risk of slow sales, the dynamic return
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evaluation model is established by reconstructing the price elasticity function, and the influence law of different
slow sales treatment strategies on economic benefits is revealed. At the level of uncertainty analysis, Monte Carlo
method is used to simulate the probability distribution of sales growth rate and price fluctuation, and a robust
optimization model including risk penalty term is constructed. Finally, the multi—objective cooperative optimization of
maximization of benefits and minimization of risks is realized. In terms of solution, the global search particle evolution
mutation operator is introduced to improve particle swarm optimization ( IPSO ) , which effectively solves the local
optimal problem of traditional optimization algorithms under complex constraints and realizes the expected benefit
maximization. The results show that the expected return increases by more than 27.5% compared with the original

scheme, and the risk balance model reduces the return volatility by 33.3%. The results provide a decision support

framework for modern agricultural planting planning with both theoretical value and application potential.

Keywords: Agricultural planting optimization; Intelligent algorithm improvement; Risk balance model; Crop

characteristics clustering; Two—stage stochastic programming
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Table1

Improved particle swarm ( IPSO ) algorithm pseudocode

BE L BalERFRE (1IPSO) Bk

BEGIN
i=0;
Initialization of population P (i) ;

Evaluation of population P (i) ;

BEGIN
i =i+l;
P (i) =SelectP (i-1) ;

1
2
3
4
5 WHILE termination condition is met DO
6
7
8
9 Combine P (i )with ACO;

10 Modify P (i ) with PSEMO-GS;
11 Maintain Diversity;

12 Evaluation of population P (i) ;
13 END ;

14 END
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