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Abstract: A nutrient solution recipe analysis method was developed based on biplot method. The
difference of five recipes containing seven nutrient elements, including NO,-N, K*, Ca’*, Mg’*, PO,-P,
NH,-N, SO,-S was discussed. The result revealed NO,-N, K*, Ca’" got a better performance than other
elements in terms of the difference and content. Meanwhile, Yamazaki nutrient solution recipe and
Cornell nutrient solution recipe independently hold a high correlation, respectively. A unified modeling
samples collection training support vector machine (SVM) model was established for the detection of
NO,-N, K* and Ca’*. Compared with the prediction model without difference analysis as input, the
mean relative error of NO,-N, K* | Ca’" was decreased from 7. 66% , 11. 88% and 11.55% 10 6.41% ,
6.14% and 10.20% , respectively, in the Yamazaki recipe environment. While in the Cornell formula
environment, the mean relative error was reduced by 1. 79 percentage points, 2. 98 percentage points and
1. 13 percentage points, respectively.
Key words: biplot method; hydroponic formula difference; ion-selective electrode; prediction model;
support vector machine
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Fig.1  Schematic of biplot method
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Fig.3 Topology structure diagram of online testing scene of self-designed detection bench
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Tab.1 Information of hydroponic formula for biplot method

i 77 2 NO,-N(Fyg) PO,-P(F,) K* (Fy) Ca’* (Fe,) Mg * (Fy,)  NH-N(Fy,)  SO,-S(Fy)
LLRF 4% (Ryg) 0.823 0.058 0. 461 0.307 0.153 0.076 0.117
LI035 55 ( Ry ) 0.723 0. 069 0.413 0.310 0.206 0. 069 0.206
IR AESR (Ry, ) 0. 800 0. 066 0.533 0. 266 0.133 0. 066 0. 133
JFRZS IR FEAE (Res ) 0.711 0. 066 0.29 0. 429 0.218 0. 06 0.222
FRZIRAESR (Rey) 0.677 0. 092 0. 285 0.479 0.177 0. 056 0.230
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