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Table 1 Equivalent Diameter, Geometric Mean Diameter, Surface Area, Sphericity Coefficient, and aspect coefficient Relationships for Pear.
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Fig. 5. The CT scan imaging process
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Fig. 6. Two-dimensional view of pear prior to and following image processing 1) Bruise in the real image, 2) Bruise in the processed image
(A: Bruise part in pear, B: healthy part of pear)
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Table 2 Analysis of variance of Geometric Diameter, Equivalent, Surface area, aspect coefficient and Spherical Coefficient Pear under loading

and storage period.

wid yhd Joleo yhad &ol5T a0
Geometric Diameter Equivalent Diameter DF
lo Lol 0490
Mean Square F value Mean Square F value EI2SH 09
Storage period
135, ;
1050.632057 5* 28.262 4,99 2 SIS S
Loading Force
lo,Lsl 0,98 X (6,035 ,b g s
54.418 0.26ns 1.404 0.25™ 2 SIS 097 T SIS 9
Storage period x Loading Force
Uas
672.93 3.20% 18.265 3.22% 4
Error
5.6662349 210.282143 18
43 ghw Ca9S
Surface area Sphericity
Mean Square F value Mean Square F value
lo Lol 0,90
4933879 5% 5x10% 0.56™ 2 I 05
Storage period
135, ;
263078 027 20%10* 221 2 SIS S
Loading Force
lo,Lsl 6,98 X (6,JA5,L 4,0
3091582 3.17* 1110 126 4 G2 0093 T SHE IR 9
Storage period x Loading Force
Uas
975843.58 0.00090587 18
Error
by cupo
aspect ratio
Mean Square F value
0.0012 0.62" 2 sl e
Storage period
0.0014 0.18" 2 Sk 50
Loading Force
0.001 0.6 4 &olo,lsl oy90 X (635 5L g5
Storage period x Loading Force
Uas
0.00257951
Error
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**and * represent significant difference within probability level of 1% and 5% (LSD) and ns represents the lack of significant difference
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Table 3 Correlation between geometric diameter, equivalent, surface area, aspect coefficient and spherical coefficient pear and percentage of a
bruise.
I5N
GO9S woys wgy b gleyceps CugS e Jobw ki gles ks e b
Percentage surface aspect ratio spherici Equivalent  Arithmetical Geometric
of bruise area P P ty Diameter Diameter Diameter
Geometric Diameter
1 0.991° e L3
Arithmetical Diameter
1 0.991" 0.99% Jolae 3
Equivalent Diameter
1 -0.469™ -0.851" -0.486™ S5 syl
sphericity
1 0.967" -0.423™ -0.531™ -0.421 ey e rl
aspect ratio
1 -0.419 -0.465" 0.999" 0.999" 0.999" p2ke
surface area
1
-0.04 -0.4027 -0.389 ™ -0.03™ 0.015" -0.03™ 3925 %2,
Percentage of bruise
20N
Geometric Diameter
1 0998 ol S8
Arithmetical Diameter
1 0.998" 0.999" Jolee S
Equivalent Diameter
1 0.030™ -0.023™ 0.024™ S5 syl
sphericity
1 0.931" 0.174" 0.122" 0.167" by e rd
aspect ratio
1 0.184™ 0.036™ 0.999" 0.997" 0.999" p2ke
surface area
1 -0.180" 0.180™ 0.434m -0.175" 0.192" 0.172" 995 oy
Percentage of bruise
25N
| e lad
Geometric Diameter
Arithmetical Diameter
1 0.999" 0.999" Jolee S
Equivalent Diameter
1 -0.480™ -0.506™ -0.479™ S5 s
sphericity
1 0.887" -0.214" -0.221" -0.213 by s
aspect ratio
1 -0.211 ™ -0.478 " 0.999" 0.999" 0.999" LT
surface area
1 -0.751° -0.04 0361™ -0.750° -0.749° -0.750° 395 %2y

Percentage of bruise
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Fig. 7. Relationship between Bruise percentage and geometric diameter of pear
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Fig. 9. Relationship between Bruise percentage and Surface area of pear
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Abstract

In this research via CT scan, the relationship between physical properties of pears and storage times with
bruise due to loading force was investigated. Before loading and storing, 50 pears were examined using CT
scan and 27 pears with zero bruise percentage were selected. Dimensions of pears (length, width, thickness)
were measured, then properties such as the equivalent diameter, geometric mean diameter, spherical
coefficient, surface area and aspect ratio of calculus were calculated, then selected pears were subjected to
quasi-static loading with a thin edge pressure with three forces of 15, 20 and 25 N and 5, 10 and 15 days
storage was used to investigate the effect of forces on pears. Then, after loading and storing, using the CT
scan in each period of storage, the rate of pear bruise was calculated. The results of the experiments showed
that there is an inverse relation between geometric diameter, arithmetic and equivalent diameter, spherical
coefficient and aspect ratio with the bruise percentage. Also, a direct and unreasonable relationship between
the level of the surface area and the percentage of bruising was obtained. Also, according to the obtained
results, during the 5-day storage period, the amount of geometric diameter, arithmetic and equivalent
diameter, spherical and aspect ratio on the percentage of bruising were not significantly affected and
percentage of bruising can be almost zero and with increasing storage, the above parameter's will affect the
percentage of bruising.
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