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Research on Tea Rolling Process Parameters Based on XGBoost Algorithm
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Abstract: The breaking rate, strips formation rate, and cell damage rate of tea after rolling are important
indicators to measure the rolling quality. With various types of tea in this country, there is no unified standard for rolling
different types of tea. Human subjective initiative has significant influence on rolling quality. In view of the above
shortcomings, this study first establishes the tea rolling process parameter recommendation models of random forest,
XGBoost, and support vector machine, and compares the evaluation indicators of the prediction results of the three
models. XGBoost has smaller MAE, MAPE, and RMSE indicators, and its prediction effect is the best. Using the
XGBoost algorithm as the core of the recommendation system, a tea rolling parameter recommendation system was
designed and tested. The experimental results show that the tea breaking rate, sliver formation rate, and cell damage
rate after rolling according to the recommended rolling parameters in the recommendation system have reached the
performance indicators of the rolling machine. This study provides a new method for intelligent rolling and has practical
significance for the current development of tea rolling equipment.
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Fig. 1 XGBoost algorithm testing model framework
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Table 1 Rolling related data information
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Table 2 Combination of grid optimization

parameters
" A B C D E F G H
Parameter

colsample_bylevel 0.5 0.5 05 05 05 05 05 05
colsample_bytree 0.7 0.7 05 05 05 07 05 05
gamma 01 01 01 01 01 0.1 0.1 0.1
lambda 1 1 1 1 1 1 1 1
learning_rate 0.1 0.05 0.05 005 0.1 0.1 0.1 0.1
max_depth 3 3 3 3 3 3 3 3
n_estimators 100 100 200 100 500 100 500 500

subsample 05 09 09 05 05 05 05 05
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Table 3 Prediction and evaluation results of three
models for different rolling parameters

TS5 PEM 8 7 RIS ] Model category
Rolling Evaluating  Random
parameters indicator Forest XGBoost SVM

MAE 8.950000  2.749889
A e RMSE

5.000000
80.102410 7.561724  80.102450

MAPE 0.447750  0.109994  0.166667

MAE 0.580000  0.921093  5.000000

23 R [H] RMSE 0.336400  0.241405  25.00000
MAPE 1.048333  0.767578  0.500000

MAE 0.052900  0.003461  1.263547

— RMSE 0.230000  0.053473  2.540316
MAPE 0.025556  0.005940  0.032145

MAE 4.320000  0.977710  1.000000

— U R ) RMSE 18.662400  0.955918  1.000000
MAPE 0.288000  0.097771  0.090909

MAE 0.270000  0.242680  0.562301

H RMSE 0.072900  0.058893  0.364120
MAPE 0.017800  0.016178  0.500000

MAE 2.500000  0.553907  4.000000

TR 7] RMSE  6.250000  0.306813  16.000000
MAPE  0.250000  0.039565  0.285714

MAE 0.530000  0.598088  1.346580

TRRE RMSE 0.280860  0.553886  1.105631
MAPE  0.588888  0.145280  0.198462

MAE 0.530000  0.298088  1.726531

ZWEJERFIE] RMSE 0280860 0.153886  1.026354
MAPE  0.588888  0.145280  0.172654
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Table 4 System hardware environment

T LI
Hardware Model
oAb L5 (CPU) 12th Gen Intel(f;é((),g;(:M) i7-12700H
NAE(RAM) 16.0 GB
E TN NVMe Micron_3400_MTFDKBAS512TFH
TN NVIDIA Geforce RTX 3070

*5 RERERE
Table 5 System software environment

Ak JR A
Software Version
BAERG Windows11(64 i)
Python 3.10.1
PyQt 5
Pycharm 2022.2.1
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Table 6 Experimental data record form

(%) (%)
Strips Cell

formation  damage

WORE TR BRR A SRR TR RAOR
R #E (o © (%)
Test Sampling Broken  Weight of Broken

weight tea weight tea in strips tea rate

rate rate
10.02 2.15 7.36

1 10.01 2.27 7.51 21.94  73.88 81.3
10.10 2.19 7.39
10.09 1.82 7.86

2 10.00 1.75 7.87 17.77  77.80 82.3
10.01 1.78 7.69
10.00 1.37 7.96

3 10.03 1.29 8.11 13.31 80.30 83.1
10.02 1.34 8.06
10.00 0.42 8.51

4 10.01 0.39 8.69 4.23 85.81 83.6
10.01 0.46 8.56
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