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Abstract

Oil palm leaf analysis is precision and reliable method of assess the nutrient status of oil
palm. However, this method is limit with complicate process and high cost. Development a Model
of Oil Palm Leaf Nutrient Estimation was created to reduce limit of method. The model was
developed to assess Nitrogen (N) and Potassium (P) nutrient status, which were a macronutrients
of oil palm. The study of relation between image and nutrient status of oil palm on laboratory,
the images was interpreted in Lab, RGB and HSV color value to relate between image color value
and N and P nutrient status with multiple regression analysis. A total of 900 samples from
Suratthani 2 hybrid oil palm with 7-12 years was test in experiment during 2019-2021. The relation
between N nutrient and color value with result, r* was 0.038, 0.045 and 0.039.with Lab, RGB and
HSV color value. The relation between P nutrient and color valuewith result, r* was 0.024, 0.037
and 0.029 with Lab, RGB and HSV color value. The result was found that relationship between
nutrient (N and P) and color value was not related. However, Using the color value could not
access the nutrient status of oil palm leaf, K-means- clustering was taken to solve this problem.
K-means clustering was an unsupervised learning.algorithm, which groups the unlabeled dataset
into different clusters. The result with K-means clustering, color value of N assessing was 5 groups
and color value of P assessing was 30 groups that lead to produce the leaf color chart of N and
P for 17" and 33 frond to primary assess the nutrient status of oil palm. The chart of N for 17
was test, the chart could separate 4 groups of nutrient status 1. Very low was 3 color values. 2.
Low was 3 color values. 3. Sufficient was 2 color values and 4. High was 1 color values. The chart
of N for 33" was test, the result could separate as follows: 1. Very low was 3 color values. 2. Low
was 2 color values. 3:Sufficient was 2 color values and 4. High was 2 color values. The Accuracy
chart of N for 17t" and 33" frond was 80 and 82.5%. The leaf color chart of P for 17" was test,
the result could separate as follows: 1. Very low was 2 color values. 2. Low was 2 color values.
3. Sufficient was 4 color values and 4. High was 1 color values. The leaf color chart of N for 33
was test, the result could separate as follows: 1. Very low was 3 color values. 2. Low was 2 color
values. 3. Sufficient was 2 color values and 4. High was 2 color values. The Accuracy chart of N
for 17" and 33" frond was 77.5 and 80%. The N and P Prediction Model, which produce 3 models
as follow: 1. AlexNet V2, 2. ResNext and 3. MobileNet V3. A total of three models was tested and
evaluated by comparing Loss value with 150 Epochs on the training dataset with 17th frond. Loss
value was decreased nearly zero every model and MobileNet V3 was the lowest loss value, which

could apply to develop model of assessing the nutrient status of oil palm.
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