An Experimental Analysis of Machine Learning

Algorithms for Maize Yield Prediction

The research question (RQ)

What machine learning technique is suitable for maize yield prediction?

How we address the RQ?
Data used

Table 1: Overview of three datasets used.

What we found?

Maize yield modeling

Table 2: Performance of the ML models
using different evaluation metrics.

Databases Predictor categories Data Provenance
size Models | Dataset MAE | MSE EVS RMSE | Rsquare | ME Time
Crop vield prediction | climate, vear. and | 4121 Kaggle LR Cover 0230 | 0084 | 0923 | 0307 | 0820 0.974 | 0.005
pesticide Lasso | Cfopand [ pa243 [0105 | 0912 | 0324 | 0811 1117 | 0.541
II‘I'IIElEI'[IElﬂ
Cover  crop and | cover  crop  type. | 240 7 enoda SVR 0265 | 0133 | 08%4 |[0384 | 0888 1288 | 4.296
o - L KNN 0934 [ 1217 0095 [ 1103 | -0.030 2380 | 0.557
irrigation impacis on | angation, weed
weeds and maize vield | quantity, and water RR 0230 | 0084 | 0823 {0307 | 0320 0.974 | 0.584
ctrecs characterictics DT 0361 | 0220 | 0814 | 0469 | 0814 233 | 38123
: I RF 0262 | 0117 | 0902 | 0342 | 0.801 1087 | 879.671
Marked mpacts of | chmatic  parameters, | 9/5 Zenodo GBR 0250 | 0.118 | 0803 | 0344 | 0800 | 1018 | 8920403
pollution mitigation on | and pollution factors GBI 5300 (o042 o877 |o3e2 oo 781 | 100550
crop yields in China XGE 0230 | 0088 | 0827 | 0297 | 0825 | 0981 | 2547.309
ADB 0.307 | 0153 | 0872 | 0391 | 0871 1034 | 328.119
ER 0319 | 0165 | 0.863 | 0.407 | 0.860 1292 | 0.813
M O d e I S use d ERT 0202 (0074 | 033% [ 0272 | 0337 1.020 | 324 491
Thirt del desi d usi 709 Important variables
Ireeen maodaeils were designed using 0
tralnlng data and 30% test data. 1 I
P ) . w T .;:1 * _
. Classical learning: SVM, KNN, LR, RR, P | —
: E
g .
LASSO, decision trees DT; { —
. o = mporiances | o ;'“'-"'
s (b) Marked impacts of pollution mitigation on crop yields

. Ensemble learning: AdaBoost, XGBoost,
GBR, light GBM, ERT, RF, and BR.

(a) Crop yield prediction importance in China

Evaluation Metrics |
- Rsquare, EVS, MAE, MSE, RMSE, and ME.
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Important variables
. Variables tested by permutation techniques.

(c) Cover crop and irrigation impacts on weeds and maize
yvield

Figure 1: Important model variables
depending on data

Perspectives
ERT model can easily be used to better predict maize yield.
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