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AlIM:

(1) to investigate the potential use of ML algorithms for predicting sunflower oil yield
(2) to compare two different subsets to identify important features for the prediction
(3) to assess the performance of ML algorithms applied to sunflower oil yield prediction
(4) to visually analyze the prediction models’ results to guide applications in practice

2 DATA SUBSETS:

Seed yield Predictor Second dataset
! |
Hybrid type (OIL, IMI, SU, Predictor

HO, CON) Seed yield Predictor
Resistance to broomrape Predictor Locality Predictor
Resistance to downy Predictor Weather parameters  Predictor
Maturity Predictor

ML ALGORITMS:
Artificial Neural Network (ANN)

Support Vector Regression (SVR) .
K-Nearest Neighbour (KNN) 1250 sunflower hybrid samples

Random Forest Regressor (RF)
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FEATURES ANALYSIS:

* The data in both subsets was split to train (70%) and test set (30%)
* There is a significant positive correlation between seed yield and oil yield as well as a
small positive correlation between resistance to broomrape, ol, oil and oil yield
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OIL YIELD SEED YIELD
Seed yield 3632 (2161-4781) 3694 (2593-4341) 3615 (2161-4744) 3872 (3008-4781) <0.001*
Qil yield 1700 (658-2238) 1691 (1127-2042) 1695 (658-2238) 1783 (938-2231) 0.003
Parameters All (n=15000) Locality 1 (n=3750) Locality 2 Locality 3 (n=3750) Locality 4
(n=3750) (n=3750)
Seed yield 3632 (214-7447) 3842 (214-6567) 4103 (779-7447) 3234 (797-5195) 3350 (1212-5383) <0.001*
Oil yield 1700 (120-3651) 1763 (120-3262) 1987 (384-3651) 1489 (267-2500) 1561 (501-2512) <0.001*
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STATISTICAL RESULTS:

* Oilyield in relation to maturity and locality (weather conditions)

Box plot
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STATISTICAL RESULTS:
* Oil yield distribution in relation to IMI (statistically significant - p-value <0.001)

Box plot

B
N

e Oil yield distribution in relation to SU (statistically significant - p-value <0.001)
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STATISTICAL RESULTS:
* Oil yield distribution in relation to CON (statistically significant - p-value <0.001)
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RESULTS:

 RMSE (Root Mean Squared Error) was used as the evaluation metric

SVR 189 SVR 162

RF 39 RF 66
NN 200 NN 390
KNN 65 KNN 98

* Graphs below show the best model's performance (RF), i.e. the relationship
between actual values and predicted oil yield values
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