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acquiring spectral data of a detection-target cell culture solution at a target 

time point and a preset cell culture environmental parameter, the spectral 

data having a preset length

inputting the spectral data and the preset cell culture environmental 

parameter into a target concentration prediction model to obtain a 

corresponding metabolite concentration prediction result of the detection-

target cell culture solution at the target time point
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inputting the spectral data and the preset cell culture environmental parameter into the 

target concentration prediction model to obtain a corresponding metabolite 

concentration prediction result of the detection-target cell culture solution at the target 

time point

S240

S210

S220

S230

acquiring spectral sample data of concentrations of different components of a cell 

culture solution at different time points, corresponding preset cell culture 

environmental parameter sample data, and offline concentration detected values

training a preset initial concentration prediction model by taking the spectral sample 

data and the preset cell culture environmental parameter sample data as model training 

input data and taking the offline concentration detected values at corresponding time 

points as model training label data, to obtain a target concentration prediction model

acquiring spectral data of a detection-target cell culture solution at a target time point 

and a preset cell culture environmental parameter, the spectral data having a preset 

length
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operating the target bioreactor  based on the control strategy S340

determining, based on a concentration prediction result of at least one substance 

composition in the metabolite concentration prediction result, a control strategy for 

operating a target bioreactor where the detection-target cell culture solution is 

present

S330

acquiring spectral data of a detection-target cell culture solution at a target time 

point and a preset cell culture environmental parameter, the spectral data having a 

preset length

inputting the spectral data and the preset cell culture environmental parameter into 

a target concentration prediction model to obtain a corresponding metabolite 

concentration prediction result of the detection-target cell culture solution at the 

target time point
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