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Prediction model of Panax notoginseng leaf area growth based on particle
swarm-optimization random forest algorithm and meteorological data
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Abstract: Objective Based on data mining technology, the growth prediction model of Sanqi (Panax notoginseng) leaf area was
established to provide reference for accurate management and decision-making of P. notoginseng during the whole growth period.
Methods Based on the particle swarm-random forest algorithm, the meteorological factor data in the shed of P. notoginseng planting,
Luxi County, Honghe Autonomous Prefecture, Yunnan Province from April to October 2018 and 2019 and leaf area growth data of P,
notoginseng were used as the training set and test set of machine learning methods to build a growth prediction model. Results  After
doing the Pearson coefficient analysis of the characteristic engineering, the simulation results showed that the leaf growth of P,
notoginseng was positively correlated with meteorological factors such as soil temperature, upper water vapor pressure and lower water
vapor pressure. The positive correlation degree of soil temperature was the largest one with 0.75—0.90 Pearson correlation coefficient.
On the contrary, the soil heat flux below was negative correlated with the leaf growth of P. notoginseng, and the Pearson correlation
coefficient was —0.4— —0.3. For the prediction model trained by the proposed particle swarm-random forest algorithm, the
convergence value of the root mean square error (RMSE) was 0.021 82, and the coefficient of determination R? of P. notoginseng leaf
growth prediction model reaches 0.999 97 after model optimization. Conclusion The comparative results among different algorithms
showed that the prediction model of P. notoginseng leaf area growth constructed by particle swarm optimization random forest
algorithm has high prediction accuracy. Meanwhile, the combined algorithm proposed in this paper provides a new idea for the growth

prediction research of stems and leaves of P. notoginseng.
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factors in P. notoginseng planting base

sTgE

RAE R G H F R KBRS (W/m?)
WA R FIREE CCON I BRI (%) IR
TR EgERGEE (W/m2). WA BT AR g
SJE (kPa). HIEIRE (CC). =-bLidE LT iRE
(C)y ZEWEETHEE (%, =tdEETH
TEERGEE (Wm?) M=-tiE E T AKES
J& (kPa). 7 mlfEMEAL/KF F1: 60 kg/hm?. F2: 90
kg/hm?. F3: 120kg/hm?. F4: 150 kg/hm?; #E/K/K
F-W1: 100 m¥hm?, W2: 150 m¥%hm?, W3: 200
m¥hm? A0 LT 12 AN X T =t
AR R . B AE AN DX [ bR 2 (1)
—ORERR B 3 R KA B R AT TR
MRS il 4ORERR E Y, 0 =G AR
AT, BT = P T AR HE A AR L, 7R
R R R EEETR, FRORE (m), A
Ay CRED; HUFRHEMIEAS RTE (mo), THFUA
Azs M F T A1=m1 X Ao/my, HA=Z-EM A%
kit E, WEFE 4 H 4 B, 210 H 4 H
MESEH . it 18 NMIAREFAHRHELL K& =i
HS R 14915 4, FEARAECH 785 4H, BEHLY
B2 BBy, 75% (n=588) VENINGRFEA TR R,
25% (n=197) YENMAFEATEMBAL . LR AT
RMARRATREZGMERNE 2, Hr, & 2-

a-fE R R S 2R bR R R

a-installation drawing of sensor nodes b-schematic diagram of sensor nodes structure

2 RRETAMSKETFRERZHER

Fig. 2 Working diagram of sensor nodes and meteorological factor acquisition system
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Table 1 Pearson correlation coefficient between leaf area growth and meteorological factors of P. notoginseng

5 FHIEAR & BORBRA R R
1 KPBHE$EST (net solar radiation, W-m™2) —0.298 924 920 8
2 LJ5iRE (temperature above, C) —-0.185395 671 1
3 L5 (humidity above, %) 0.5212364325
4 U7 bR S (soil heat flux above, W-m™2) —0.335497 4757
5 TIEEE (soil temperature, C) 0.885 152925 6
6 FHIULE (temperature below, C) -0.192 979 2579
7 TR (humidity below, %) 0.545 357 700 0
8 N7 3ERGE R (soil heat flux below, W-m™2) —0.352431 6319
9 T AGER (latent heat flux above, W-m™2) —0.123 115322 8
10 N7 #GES: (latent heat flux below, W-m™) —0.109 738 246 0
11 L E#iEE (sensible heat flux above, W-m™2) 0.296 560 680 5
12 T E#HulE (sensible heat flux below, W-m™2) 0.036 766 140 5
13 L EWAIIKZESE (upper saturated water vapor pressure, kPa) —-0.221 604 227 4
14 TEWAKZESE (lower saturated water vapor pressure, kPa) —0.229 728 5122
15 177/K7%5 & C(upper water vapor pressure, kPa) 0.799 377 189 7
16 T 77K 7S (lower water vapor pressure, kPa) 0.797 3533755
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Table 3 Prediction model setting parameters
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1 PN 0.003 397 036 1
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3 R 0.275 722 660 2
4 B g ne: ! 2.5 ik 0.100 898 898 8
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10 By R L 5k -0.021 597 128 9
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Fig. 4 Comparison of prediction results of different

prediction models
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Table 4 Prediction ability evaluation index of different models
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