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Hand-held Device for Non-destructive Detection of Potato Quality Parameters

WANG Fan' LI Yongyu' PENG Yankun' YANG Bingnan® LI Long' YIN Xuegqing’

(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract: Based on the visible/near-infrared local transmission spectrum, a handheld multi-quality
non-destructive inspection device for potatoes was independently developed, including a spectrum
acquisition module, a light source module, a control and display module, a power supply module, and a
black and white reference box. The entire device size was 11 cm X6.5 cm X 9.5 ecm. Totally eighty-five
Atlantic potato samples were selected, and a partial least-squares quantitative prediction model of potato
water, starch and reducing sugar was established based on the developed device. The correlation
coefficients of potato water, starch and reducing sugar prediction model validation set were 0.927 §,
0.914 6 and 0.933 8, and the root mean square errors were 0.325 3% , 0.344 9% and 0. 041 6% ,
respectively. Based on the QT development tool, the device real-time analysis and control software was
written in C/C + + language. The potato water, starch and reducing sugar prediction models were built
into the software. The real-time non-destructive detection of potato multi-parameter parameters was
realized by one-button operation. Finally, the accuracy of the multi-quality non-destructive testing device
for handheld potato was verified. The correlation coefficients between the predicted values of water
content, starch and reducing sugar content of 20 potato samples and standard physical and chemical
values were 0.914 1, 0.9122 and 0. 914 0, the root mean square errors were 0. 352 7% , 0.3404% and
0.0400% , and the average deviations were 0.295 1% , 0.253 6% and 0. 031 6% , respectively. The
results showed that the potato multi-quality local transmission non-destructive testing device can realize
the real-time non-destructive detection of potato moisture.

Key words: potato; multiple quality parameters; hand-held; local transmission spectrum; non-

destructive detection
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