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Comparison of sugarcane leaf chlorophyll prediction models
based on full and dual reflected spectral bands
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Abstract A sugarcane variety ROC22 was studied to build different chlorophyll prediction models based on full-band
and dual-band reflectance spectra in the visible-near infrared range, and the accuracies of each model were compared
and discussed. Two different ways were considered to explore accurate and applicable models: The first way was to
build multiple linear regression (MLR) model (M1) and BP neural network (BPNN) model (M2) with full-band (all of the
spectral data) input; For the consideration of engineering applicability, the second way was to build single linear
regression (SLR) model (M3),MLR model (M4),BPNN model (M5) with dual-band. M1 and M2 had R? between the
predicted and measured values of 0.792 4 and 0.892 9, respectively. M3,M4 and M5 had R? of 0.821 2,0.840 1 and
0.848 2.respectively. The results proved that the BPNN model had higher accuracy than the linear regression models
although M2 had the highest accuracy. M5 which had the second highest R? and just needed 2 sensitive bands
information was more suitable for engineering application.
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Table 1 Different fertilizer treatments and application amounts in sugarcane field
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Fertilization type
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H 4 Ak —#% Phosphorus pentoxide 0 100 200 300

1.2 RWHENE

F 2015 4 5 A 26 H , X 4b F 4 B w0 10 49 H 8
i T W AN v ol e o S S B ) = e NS
VLR ECIE PR g R RN E., B
AN BEALIERE 3 A RAFE 8L 43 B R EAE BRI 5 — F
SEAEFF I 2 42 DA, RO b B, s Rt
Ji s — 2 JH T 0 g v 0 63 R 2R 5y — 2 F T
mHM SR,

S S T 2 58 A B A-TT I 4 o O B T
UV-2600 B fim B2 43 3k 00 45, FL % K 5 BBl oy 220 ~
1 400 nm, 73 BF# K 0.1 nm, M5 S8R0
O BE R D o« B S A FEAS I B LS A1 /N B BRERL
0.4 g FEAS A BIE T 25 mL H 99 % PN B A1 G 7K 2,
Bt 2+ 1 ARFRHGIR & 15 20 A PO Th A 3L 24 h, $2
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Fig. 1 Flow chart of chlorophyll content modeling
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Fig. 2 Prediction effect of chlorophyll content in

sugarcane leaves based on PCA-MLR model
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Fig. 3 Training curve of BP prediction model
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Fig. 4 Prediction effect of chlorophyll content in

sugarcane leaves based on PCA-BP model
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Fig.5 Prediction effect of chlorophyll content in

sugarcane leaves based on NDVI-SLR model
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Fig. 6 Prediction effect of chlorophyll content of

sugarcane leaves based on SLR model of

NDVI and RVI
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Fig. 7 Prediction effect of chlorophyll content of

sugarcane leaves based on sensitive band

BP model
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Table 2 The performance comparison of the 5 models
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