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Estimation of photosynthetic indexes in strawberry leaves based on RGB
model

FAN Xiao-xue'>, LI De-cui'®, LI Yuan'?, REN Ni'?
( L. Institute of Agricultural Information, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Key Laboratory of Smart Agricultural Tech-
nology ( Yangtze River Delta) , Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract: In order to explore the feasibility of using RGB image feature and SPAD value in photosynthetic indexes
prediction, strawberry leaves were selected as experimental materials in this study. Multiple linear regression model and
back propagation ( BP) neural network model were constructed to estimate leaf transpiration rate, stomatal conductance,
net photosynthetic rate and intercellular CO, concentration, and their accuracy was evaluated and verified. The results
showed that the prediction of leaf transpiration rate by using RGB color parameters and SPAD values based on BP neural
network model was better, followed by stomatal conductance. The estimation accuracy of BP neural network model was high-
er than that of multiple linear regression model, and the prediction accuracy of transpiration rate, stomatal conductance, net
photosynthetic rate and intercellular CO, concentration reached 91.5%, 83.3%, 74.4% and 71.5% , respectively. The de-

termination coefficients (R”) of transpiration rate model and stomatal conductance model based on BP neural network were

0.922 2 and 0.842 3, the root mean square errors
(RMSE ) were 0.0002 and 0.0259, and the mean
absolute errors (MAE) were 0.000 1 and 0.000 6, respec-
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struct RGB model, which can be used to predict photosynthetic indexes of strawberry in production.
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Table 1 Feature parameters and calculation methods
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Table 2 Parameter settings of back propagation ( BP) neural network model
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Table 3 Correlation coefficients between characteristic parameters

and photosynthetic indices

R R

K -
e i slgr e A0
ZILME(R) -0.325  -0.156 0.097  -0.205
FHMH(G) 0.241 0.286 0.291 -0.558
W (B) -0.268 -0.161 0.147  -0.376
R/B 0.122 0.085  —0.097 0.354
R/G -0.630  -0.499  -0.218 0.366
G/B 0.427* 0316 0.050 0.059
G/R 0.631*  0.493* 0221  -0.364
B/R -0.092  -0.069 0.128  -0.361
B/G -0.431  -0.348  -0.015  -0.104
FRUELT YGE ( NRIT) -0.444  -0.346  -0.264 0.552**
FRAESIGIE (NGI) 0.568*  0.443*  0.120  -0.122
FRUEEGAE (NBI) -0.319  -0.250 0.033  -0.201
(R-B)/(R+B) 0.104 0.075  -0.116 0.360
(R-G)/(R+G) -0.630  -0.496  -0.219 0.366
(G-B)/(G+B) 0.430*  0.337 0.025 0.089
(R-B)/(R+G+B) 0.044 0.035  —0.147 0.411°*
(R-G)/(R+G+B) -0.630  -0.492  -0.208 0.337
(G-B)/(R+G+B) -0.606  -0.490  -0.358 0.336
(R-G-B)/(R+B) -0.586  -0.452  -0.258 0.486 "

(R-G-B)/(R+G) -0.050 0.012  -0.256 0.064

(R-G-B)/(B+G) -0.440  -0.341  -0.264 0.561**
R 0.340 0.175  -0.091 0.208
G -0.262 -0.312  -0.324 0.571*
B! 0.265 0.140  -0.123 0.381
SPAD {H -0.318 -0.229  -0.114  -0.095

* FR B EHE(P<0.05) 3 FR B EHE(P<0.01),
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Table 4 Prediction of photosynthetic indices based on multiple linear regression analysis
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B)/(R+B) .(R-G-B)/(B+G) \

G™' SPAD {1 SPAD
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G: 5EH ; B WEOEAE ; R LLGMH s NGLARMESE AR ; NRIARMELLGAE ; SPAD : SPAD {H, * F/R I E RETE 0.05 /K3

100.0F BRI A AT A7, AR ST BP bt 22 90 245 45 80 1k i

S 800r TR SR, BB 2 AT LA SR RMSE \R* \MAE
& 600r XA AU A B HEA T 00T, A 4D 8 HE Y b 25 1 ik
;;Ei 40.0F FSFAL RSO A RS MR CO M, 28
@ 20.0F TR R* . RMSE  MAE 43 %) °50.922 2.,0.000 2,
0.000 1, & F M, HKEIILFERE, R,

0
BRICOIKE BEamE LT
Sttt
B 1 44 %AIRIRR B (BP) ME MA MM £ E
Fig.1

Accuracy of back propagation ( BP) neural network

model for four photosynthetic indexes
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Fig.2 Comparison between measured and simulated photosynthetic indexes
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