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(57) Abstract: Described are computer-based methods and apparatuses, including computer program products, for monitoring, 
detecting, and quantifying chemical compounds in a sample. A sample measurement comprising a digitized spectroscopic profile 
is received. A multivariate multistage background model comprising a first model that models a first time effect, a second model 
that models a second time effect that is different than the first time effect, or both is calculated. A background corrected sample 
measurement based on the sample measurement and the multivariate multistage background model is generated. A multivariate 
multistage library search, fault detection, and quantification algorithm is executed to identify one or more primary chemicals in the 
background corrected sample measurement. The search, detection, and quantification algorithm includes identifying one or more 
candidate chemicals in the background corrected sample measurement based on a multivariate statistical process control and iden­
tifying and quantifying a first primary chemical based on a focused chemical evaluation of the one or more candidate chemicals. 


