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Project Objectives

1. Continue to build a calibration database for a 
commercially available diode array NIRS to predict 
tenderometer reading

2. Compare the accuracy to a low-cost handheld 
instrument

3. Evaluate the utility of NIRS to predict ripeness of peas 
in the pod and on the vine



Objective 1

M.F. Digman and W.M. Runge. The utility of a 
near-infrared spectrometer to predict the maturity 
of green peas (Pisum sativum), Computers and 
Electronics in Agriculture, 193, 2022.



Objective 2

● Neo-Spectra module, $2,500

● Neo-Spectra Hand-held, $6,150

● Compared to the HL 3000

○ Better wavelength range
○ Lower wavelength repeatability
○ More limited light gathering optics



Objective 2

● Spectra collected over 4 days from a 
variety of fields and maturity levels from 
Seneca Foods near Hancock, WI

● Peas were shelled and washed before 
scanning with the NeoSpectra NIR 
instrument

● A white reference was scanned every five 
samples or every thirty minutes



Objective 2

● First technique explored - regression 
(PLS)

● References between days were 
inconsistent, 25 outliers removed from 81 
samples

● Ratio of performance to deviation was 
about 2 - gross classification



Objective 2

● Second technique explored - 
classification (PLSDA)

● Samples were separated into classes 
based on tenderometer readings, 
80<TR<100 were assumed to be “ripe” 

● Classification accuracy was about 65%



Next steps

● White Reference Holder – current method of setting the white 
reference onto the NeoSpectra scanner is inconsistent and 
potentially results in error in the spectra

● Sample holder – current method of setting the NeoSpectra onto a 
pile of peas is inconsistent and might result in gaps between peas 
and effecting the spectra

● Reference correction technique – A method of correcting the 
measured spectra to any errors in the reference (correcting each 
measure to 100 from the reference scan)



Funding leverage

● Team submitting a proposal to NSF NRI at the end of the month
○ Expanded scope to include UAV pregrading, on-harvester 

NIRS and economic analysis
○ From the RFP…



Feedback from committee

● Performance targets?
○ Our current data would show the tenderometer repeatability is 

about 1.1 TR
○ For a secondary method we normally target 1.5 x ref = 1.7

● Openness to alternative technologies, parallel development
● Other accepted references outside of TR?



Thank you to Seneca Foods field 
and pre-grading teams!
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