5 12 Vol. 5 No. 12
2014 12 Journal of Food Safety and Quality Dec. 2014

RO BARY FENRY, THES Fag!

(1. , 300387; 2. School of Physics, Faculty of Engineering and Information
Sciences, University of Wollongong, Wollongong, NSW 2522; 3. , 300384)
¥ E: H#® . FiE
: &R
) ) , 0.00801,

9.35% it

KEIA:

Derivation and validation of the optical transmission diffusion
approximation equation in appletissue

ZHAN Qian', TANG Chun-Xiao", LI En-Bang“?', WANG Shi-Jun®, LI Hong-Qiang

(1.School of Electronics and Information Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2. School of
Physics, Faculty of Engineering and Information Sciences, University of Wollongong, Wollongong, NSW 2522, Australia; 3.
National Engineering Center for Preservation of Agriculture Products, Tianjin 300384, China)

ABSTRACT: Objective To study the optical diffuse regular in apple samples, diffusion approximation
eguation was obtained and validated by experiment. Methods In terms of theoretical derivation, diffusion
approximation equation was derived from the diffusion approximation theory, extension of the boundary
condition was applied to solve diffusion approximation equation and obtain diffuse reflectance; in term of
experimental verification, diffuse reflectance and optical parameters were measured by integrating sphere
experiment under the different brix of apple samples. Results Epitaxial boundary condition was used for
solving the diffuse reflectance, and the results showed it was not only calculated simply, but also had small
difference compared to the experimental results. The absolute maximum error was 0.00801, the maximum
relative error was 9.35%. Conclusion It is feasible to solve diffuse reflectance or seek inversion optical
parameters by using the diffusion approximation equation in the apple tissue. The diffusion approximation
equation provides theoretical foundation to realize the nondestructive detection of apple brix.
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Tablel Absorption and scattering coefficients of the different sugar content
SC Ra Ty Te
13% 0.07768 0.06361 0.84946 0.492 0.763
12% 0.07928 0.06400 0.85872 0.4914 0.7779
11.2% 0.08004 0.06479 0.86654 0.49102 0.788
10.3% 0.08153 0.06597 0.87545 0.49038 0.8011
9.8% 0.08194 0.06479 0.88061 0.4901 0.8072
8.9% 0.08287 0.06558 0.88994 0.48957 0.8205
7.5% 0.08462 0.06617 0.90508 0.4886 0.8411
6.8% 0.08572 0.06558 0.91304 0.48828 0.8496
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Fig. 3 Relationship between the optical parameters and the
sugar content
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Table3 Theerror results between the diffusion
approximation theoretical and experiment value

13% 0.08569 0.07768 0.00801 9.35%
12% 0.08713 0.07928 0.00785 9.01%
11.2% 0.08671 0.08004 0.00667 7.69%
10.3% 0.08809 0.08153 0.00656 7.45%
9.8% 0.08790 0.08194 0.00596 6.78%
8.9% 0.08835 0.08287 0.00548 6.20%
7.5% 0.08951 0.08462 0.00489 5.46%
6.8% 0.09017 0.08572 0.00445 4.94%
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