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5. Total soluble solids(TSS)
6. Titrable acidity (TA)
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18. Backpropagation neural network (BPNN)
19. Feed-forward artificial neural network



1399 QL)T 417 )92 4105 e)w

DOI 10.29252/fsct.17.08.12

s mle 5 el

sl osly iy S Gl SS e S il ke LS
o el Vgm0l i el el Sl
T 28] LS 025] o [A] Wk D160
O i gs oS cul odd 218 Sllileyss b [YaX]
ot b 1 PS5 e 3L 0as a5 W
ools03 03 Jslomsl slad 8L Ly 4 2 3 0 2L g 55
5 bV Ll gl sl b cle o b
s 2l g Sl o, s 3l Sl e
IAM] Sl 5 olse OF o, cs 51 L 4 ad sk
JS sloe alr 3150 (5830 i 5l eel sy il
o3lizal ly sl [l Cllas ol s 35 SRash ol 0o
918 famo Ay 05 s (Shgs anke gla iy
AL Vs 3L 0AS e Ui S w OGRS
[B2] sieas s 5 [26] S ien 5 [25] Jn [18],
oSy oS g sl S llab S S b 5L
S F RS B Sl gla STy D e 1A

ol esls alS S b
S G S S ly St parls Culg 3
o35 b sl J5 L edd sty 5 by Osd
dse Olpen Slds (85 K 5o b laoe slas > Sl
o 8L ghe 5 25 LB il (S gl el
ol ssde sdaline 4 S s &S boles s S
53 Sl Oles Gl 3L oS la S pax S (St
oarls Dk bses 3 Al e Sl b sles
855,305 (MSZS]-) 8L iv s Jolo e 50 S e
05k S gl Sper S sl (MS2) 24 55, 6
505 3 s (MS1) 12 6 jio 55y Jols o ja 53 5 iy
S s S S sl (MS2) 24 55, b 12
05 Ui Jlael e s oo adalin LGl iy
2 oIS Gl K S (S, Ly il e s

D3l B g 4 |y laes les

21. Climactericfruits
22.Turgor pressure
23. Maturity stage

141

Cales [25] s 5 [24] S op 18] LS s
M0 Sl b IS Jalowe dalr 3l 50531 .ol
flol 4 bS5 Jobl et Sl sl 4
oy oS e B 4 el DUS eSS e 5 gl
eslizal & ol 0T 51 (Sl oal Cosey s [14] it e
slge Olsn Shall 3l st Bl e s T U5 iy )

iled (6 S IS Islome el
Sl Jsb s S b (SKper S a5 LB ana
A B andenl Al Ol Ll 3L alS L glos s
Cgos 4 S Ls I 5 L ol s id g Gladges o
@ el o S Ao 14129 Ui 0 iis s
AR O () 3 UK s eas )l
53 5 08420102 Ustes U5l 555 53 oS o K pax S
sy« OAT+0/02 5 0/35+0/01 Usles (¢ ,lue 24 5,
oA a5 g Ok (oS S (S ar S sl
SioskiS SV pame Sy b3 s Lsasdl IS L
ol WU[26] s e s a3 & 5 40 Bdas Lo
b o3 e el e Ol RGBS Ll el
7ol ple bt A3l andls ol H6 S,
opme 2 sl U5 5l iy Jlesl L &S ol 0T 51 Sl
tlin 2 SIS b i B Al (K05 5 S
el DANE] o g8 2alS iy s €50 w
Slaesee N Sladel o 55 G 5 kS DS S
A B e il i S Jele |y el esls i
L Lles S Ol gie Al & gad 4 S 0 I3 55 A el
2 bl dob 53 5 S Gl S bar S il i
() 3 Ut s o5 jbolen il Al s los
Dokt S S (S am S 3l e s el
o e 13123109 51 SLoWl e b i
S K S S I 55 il S 0 4/4+0/98
Ol e b Lswdl U5 Loedd s tds DS
b 5o il sl 550 BBR0/95 & i (o)l

5 as s 14136 o5 w0 Ol5 e Lsas T U5 i Jles!



A3 S (e S Sy Jln IS SolSan 5 S e
v 87 1
= = g "
=] 7 - E 4 = 0.8
e s 3 z .
o E 3 =
ZE * g = R 06 * -
= 5 6 - * "] = é * = : !
@ = 5 r _ o 0.4 7 4 Without coating € e
S *w 1tho1'1t coarmg w 0:2 Aloe Vera coating
S Aloe Vera coating =
4 : : : : : | = 0 ' ' ' ' -
0 4 8 12 16 20 24 6 4 8 12 16 20 24

Storage Time (Days)

5]
(=]

C
15 |
o] ¢ &
g 3
= 3
0 ! .
0 4 8

Storage Time (Days)

+ Without coating

Aloe Vera coating

b

12

-

4

Foi 4

16 20 24

Storage Time (Days)
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Fig 6 R, G and B color channels for two ripeningstages MS1 and MS2 derived for cherry tomatoes.
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Table 1 Confusion matrix for classification and validationof results using PCA.

MSE R MS2 MS1 RPI PCA
00623 09031 ® e Without Coating
76.19 71.14 Accuracy (%) Color statistical
00715 09101 ) Y e With Coating features
68.75 76 Accuracy (%)
0.0431 0.9235 4 16 MS1 Without Coating
17 5 MS2
80.95 76.19 Accuracy (%) Color texture
0.0401 0.9365 4 20 MS1 With Coating features
13 5 MS2
76.47 80 Accuracy (%)
0.0342 0.9521 4 18 MS1 Without Coating
17 3 MS2
80.95 85.71 Accuracy (%) Color statistical and
0.0314 0.9498 3 22 MS1 With Coating texture features
14 3 MS2
88.23 88 Accuracy (%)
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Table 2 Confusion matrix for classification and validation of results using BPNN.

MSE R? MS2 MS1 RPI BPNN
1 10 MS1 - .
0.0210 0.9416 9 9 MS2 Without Coating
90 83.33 Accuracy (%) Color statistical
0.0234  0.9501 ! 2 oes With Coating features
87.50 92.30 Accuracy (%)
0.0198 0.9521 1 11 MS1 Without Coating
9 1 MS2
90 91.66 Accuracy (%) Color texture
0.0231 0.9545 0 13 MS1 With Coating features
7 1 MS2
100 92.85 Accuracy (%)
0.0175 0.9768 0 11 MS1 Without Coating
10 0 MS2 .
100 100 Accuracy (%) Coalr? (; ig‘(ttljtrgcal
0.0162 0.9882 0 13 MS1 With Coating features
7 1 MS2
100 92.85 Accuracy (%)
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It is important to control the ripening stages of agricultural products during storage and their quality
grading based on their ripening stage. Edible coatings can prolong the storage life of agricultural
products and protect them through the handling, storage, processing and marketing. The purpose of
the current study was to develop an artificial vision system for quality control and segregation of
cherry tomatoes in two different conditions including with and without Aloe vera gel coating. For this
purpose, physicochemical properties including titrable acidity, total soluble solids and firmness of
cherry tomatoes were measured in both conditions. Based on these properties, the ripening index
(RPI) was determined and the samples were classified to MS1 and MS2 according to the ripening
stage. Subsequently, the samples were classified using color features,color texture features separately
and their combination through principal component analysis (PCA) and back propagation neural
network (BPNN). Classification results showed that the use of color and color texture features
combination made the classification more accurate; PCA and BPNN methods were able to segregate
the samples with high accuracy (85.72 and 98.21, respectively) using the 21 color and color texture
features. The higher accuracy of the BPNN method is due to its nonlinear performance. The results of
this study indicate that Aloevera gel is promising in delaying the ripening process of cherry tomatoes
and artificial vision system can be used as a non-destructive method for evaluation of cherry tomato
ripening level based on the color and color texture features.

Keywords:Cherry tomato, Degree of maturity, Image processing, Multivariate analysis,
Backpropagation artificial neural network.
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