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Test for the changes of illumination and thermal environmental in the
chamber of a watermelon quality inspection system

WANG Ai-Chen, J E Deng-Fei, RAO Xiu-Qi n

(Key Laboratory of Equipment and Informatization in Environment Controlled Agriculture of the Ministry of Agriculture,
College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: Objective To investigate illumination and thermal environmental changes in the chamber of a
watermelon quality inspection system. Methods The spectrum and temperature of the chamber were deter-
mined every 1 min within 30 min after the light source was turned on. The data of temperature changes in the
light box were regressed using a first-order system step response. The spectrum values in the visible band
(400~700 nm) and NIR band (700~1100 nm) were integrated to get a value which was used as luminous flux
value respectively, the luminous flux values were analyzed over time. Results The correlation coefficient
value between the temperature calculated by first-order system step response and the data measured was 0.997.
The stabilization time of temperature in the chamber was less than 15 min, and the stabilization time of spec-
trum in the chamber was less than 1 min. Conclusion The process of temperature increases in the chamber is
step response of afirst-order system. The changes of illumination and thermal in the chamber are less than 15 min.
It is necessary to wait for 15 min after the light source turned on before the inspection of watermelon quality.
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Fig.1 The schematic of watermelon quality inspection system .
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Fig. 5 Changes of energy in NIR-band spectrum by time
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