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Abstract — Support Vector Regression (SVR) 
model for prediction of palm kernel oil (PKO) 
extractor machine yield is presented. The essence 
of the study is to address the problem of low oil 
yield and excess wastage of raw material (palm 
kernel) associated with a case study 10-ton PKO 
extractor machine settings and the palm kernel 
moisture content.  Accordingly, a dataset 
consisting of 5000 records of the four parameters; 
moisture content of the palm kernel, shaft speed, 
and cone gap settings as the input parameters  
and the PKO yield as the output parameter. The 
dataset was used to train and validate the SVR 
model using a data split of 80% (training set) and 
20% (validation set). The results show that the 
error metrics over 80 epochs remained constant at 
0.084175 for the Mean Absolute Error (MAE), 
0.007832 for the Mean Square Error (MSE),  and 
0.992293 for the R-Squared (R^2). The results 
obtained from SHAP analysis showed that the 
feature importance value of 0.158 for the moisture 
content made it the most important feature for the 
SVR PKO yield prediction. On the other hand, the 
cone gap had 0.135 feature importance value 
which made it the least important feature among 
the three input parameters. Also, the optimal PKO 
yield of 42.7 % occurred with shaft speed of 20 
rpm, cone gap of 1.5 mm and moisture content of 
8 %. A closer examination of the optimal 
configuration using the graphical approach shows 
that the exact optimal PKO is 43.6 % and it 
occurred at main shaft speed of 18.4 rpm with 
cone gap of 1.5 mm. Essential the SVR got the 
exact cone gap setting but it deviated from the 
exact optimal PKO yield by 2.06% and from the 
exact main shaft speed by 2.17%. 

Keywords— Support Vector Regression Model, 
Palm Kernel Oil Extractor Machine, Optimal Yield, 
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1. Introduction
In Nigeria, palm kernel oil (PKO) 

is one of the most commonly produced and 
utilized oil at industrial scale [1,2,3]. This is due 
to the abundance of palm kernel in several parts 
of Nigeria [4,5]. There is palm oil which is 
obtained from the palm fruit and then the palm 
kernel oil which is obtained from the palm kernel 
[6,7]. This has led to the production of various 
machines to handle different aspects of the 
processing of the palm fruit and palm kernel and 
eventually the machine for the extraction of the 
PKO from the palm kernel [8.9.10].  

In this study the focus is on the palm 
kernel oil production with emphasis on the 
application of machine learning model to enhance 
the machines PKO yield by optimal configuration 
of the machine’s input parameters [11,12,13]. 
Specifically, the support vector regression (SVR) 
model is considered in this study for the 
prediction of the input parameters setting 
configuration that will always give the highest 
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4. Conclusion 
Support Vector Regression (SVR) model 

is presented for application in the prediction of 
palm kernel oil (PKO) output of a 10 ton 
extractor machine. The machine has input 
parameters such as the main shaft speed and the 
cone gap while the palm kernel parameter 
considered is the moisture of the kernel. These 
three parameters were used in the prediction of 
the PKO yield with emphasis on identifying the 
input parameter configuration that gives the 
optimal PKO yield. The results showed that the 
SVR was able to predict the optimal point with 
about 2 % deviation from the exact point. 

References 
1. Jamiu, W. M. (2022). Value Chain Analysis of 

Palm Oil in Ondo State, Nigeria. Unpublished 
Doctoral dissertation, Department of Agricultural 
Economics and Extension, Faculty of Agriculture, 
Bayero University Kano, Nigeria. 

2. Nwankwo, O. O., & Nwosu, U. L. (2018). 
Marketing cost and value chain analysis of oil 
palm fruit processing in Imo State, 
Nigeria. Journal of Agriculture and Food 
Sciences, 16(1), 107-125. 

3. Adesiji, G. B., Komolafe, S. E., Kayode, A. O., & 
Paul, A. B. (2016). Socio-Economic Benefits of 
Oil Palm Value Chain Enterprises in Rural Areas 
of Kogi State. Nigeria. 

4. Gold, I. L., Ikuenobe, C. E., Asemota, O., & Okiy, 
D. A. (2012). Palm and palm kernel oil production 
and processing in Nigeria. In Palm Oil (pp. 275-
298). AOCS Press. 

5. Akusu, O. M., Kiin-Kabari, D. B., & Barber, L. I. 
(2017). Palm kernel separation efficiency and 
kernel quality from different methods used in 
some communities in rivers state, Nigeria. Journal 
of Food Technology Research, 4(2), 46-53. 

6. Rupilius, W., & Ahmad, S. (2007). Palm oil and 
palm kernel oil as raw materials for basic 
oleochemicals and biodiesel. European Journal of 
Lipid Science and Technology, 109(4), 433-439. 

7. Dian, N. L. H. M., Hamid, R. A., Kanagaratnam, 
S., Isa, W. A., Hassim, N. A. M., Ismail, N. H., ... 
& Sahri, M. M. (2017). Palm oil and palm kernel 
oil: Versatile ingredients for food 
applications. Journal of Oil Palm Research, 29(4), 
487-511. 

8. Gold, I. L., Ikuenobe, C. E., Asemota, O., & Okiy, 
D. A. (2012). Palm and palm kernel oil production 

and processing in Nigeria. In Palm Oil (pp. 275-
298). AOCS Press. 

9. Adejugbe, I. T., Oyegunwa, O. A., Iliya, D. D., 
Aigbogun, J. O., Oyelami, A. T., & Olusunle, S. 
O. O. (2017). Design and development of an 
improved palm kernel shelling machine and 
separator. Physical Science International 
Journal, 14(3), 1-9. 

10. Makky, M., & Soni, P. (2013). Development of an 
automatic grading machine for oil palm fresh fruits 
bunches (FFBs) based on machine 
vision. Computers and electronics in 
agriculture, 93, 129-139. 

11. Khan, N., Kamaruddin, M. A., Ullah Sheikh, U., 
Zawawi, M. H., Yusup, Y., Bakht, M. P., & 
Mohamed Noor, N. (2022). Prediction of oil palm 
yield using machine learning in the perspective of 
fluctuating weather and soil moisture conditions: 
Evaluation of a generic workflow. Plants, 11(13), 
1697. 

12. Khan, N., Kamaruddin, M. A., Sheikh, U. U., 
Yusup, Y., & Bakht, M. P. (2021). Oil palm and 
machine learning: Reviewing one decade of ideas, 
innovations, applications, and 
gaps. Agriculture, 11(9), 832. 

13. Jamshidi, E. J., Yusup, Y., Hooy, C. W., 
Kamaruddin, M. A., Hassan, H. M., Muhammad, 
S. A., ... & Tan, C. C. (2024). Predicting oil palm 
yield using a comprehensive agronomy dataset and 
17 machine learning and deep learning 
models. Ecological Informatics, 81, 102595. 

14. Rashid, M., Bari, B. S., Yusup, Y., Kamaruddin, 
M. A., & Khan, N. (2021). A comprehensive 
review of crop yield prediction using machine 
learning approaches with special emphasis on 
palm oil yield prediction. IEEE access, 9, 63406-
63439. 

15. Mustakim, M., Buono, A., & Hermadi, I. (2016). 
Performance comparison between support vector 
regression and artificial neural network for 
prediction of oil palm production. Jurnal Ilmu 
Komputer dan Informasi, 9(1), 1-8. 

16. Rajbahadur, G. K., Wang, S., Oliva, G. A., Kamei, 
Y., & Hassan, A. E. (2021). The impact of feature 
importance methods on the interpretation of defect 
classifiers. IEEE Transactions on Software 
Engineering, 48(7), 2245-2261. 

 


