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3. Artificial Neural Networks (ANN)
4. Shape ratio
5. Support Vector Machine (SVM)
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1. Machine vision
2. Machine learning
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6. Linear regression
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7. Binary images
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Fig 1 (a) RGB image, (b) Background removal, (c) Grayscale image, (d) Thresholding, (e) calculation for length and
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11. Support vector regression
12. Kernel function
13. Radial basis function
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8. Multilayer perceptron
9 . TanhAxon
10 . Momentum
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Fig 4 Mass change of coated grape during storage
time based on (a) Farsi gum changes and (b) Hemp
seed oil changes.
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14. Gaussian kernel

15. Sum of Square Errors (SSE)

16. Root Mean Square Error (RMSE)
17. Bias
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Table 1 Some of the best MLP neural network topologies to predict mass

Learn'ing Topology '}‘raining , Test
function R RMSE R RMSE
4-3-1 0942 0.141 0991 0.032
Levenberg- 4-8-1 0929 0.163 0993 0.026
Marquardt 4-17-1 0961 0.129 0989 0.047
4-11-1 0978 0.108 0979 0.074
4-6-1 0951 0.132 0984 0.062
4-13-1 0973 0.112 0989 0.039
Momentum 4 191 0038 0.52 0985 0054
4-23-1 0963 0.122 0982 0.071
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Table 2 Model assessment result for mass prediction.

Index
Bias R’ RMSE SSE Model
0.067 0.928 0.176 24342 LR
0.026 0.993 0.026 4.657 MLP
0.011 0.998 0.018 3287 SVR-RBF
0.054 0.973 0.116 15.761 SVR-Linear

3ol b sl 5 (Y~Y~);}\)l£u)uj)li,\.u Js Ol geas
\) be J:u £ Mu;u»qd ol g u,:..ZLa LSJ:§>Li Jae
Wi e sl [ ile (555l o) S S
VY]

o Y

Al o Sl eslial 540 5 slaas sl =
Jﬂuﬂ}@w\bﬂQu}&)\oéu&\bv»wym;f
cLR JL)))LR v%bﬂ}aﬂjchod"&;ﬁw cu.ﬁfccgj}lﬁ
JSe 250y el ANN 5 SVR-RBF SVR-Linear
jé\jv»uwuw))w\km}}onmwA
M)L;OQL:..:\)

18. Stack ensembled machine learning model
19. Random forest machine learning

1\

clot adse s shas0lis iw 4 K3y SSE s
ot Gl O Loy Lde 5 dle SSasS ol
bl s S e i el Jue G gl RMSE .l
alie S1edd syl slie ey Ol sl sasOlis s
I YA N ] il e L oo il g5 o 4S ol 0l outalie
el S e edalie Y Jsdx 5y S b0lks
GFx LR sy 0 s i, ples bl slaaxls
55 5 RBF s o6 U SVR 2y, 0le ool s 5 dizils
Asls Ol (g g o ,Shes @Y i O GlasSiS B,
o ) Sy o b dal, Ws 4 Yl S
@b e o Ses @ ar g b Vel e 3L LS
Ao e s L6 s o 4 oo RBF e
oS3 s 5 2 3o 315 5 s 3| oal kb g 03z
(sl 0l sl 8 Oliims il lace g5 o2 o 55 (bl


http://dx.doi.org/10.52547/fsct.18.113.157
https://fsct.modares.ac.ir/article-7-48131-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.18.113.157 ]

Ve ch\/\ o;))c\\*’o)w

Ol 2 s 5 sl dlone

SLR s 03 e iy e (SAS1, 8 5l Ol 8
35 ol slbae Ol sl S(gy5ba s zin SVR-Linear
B LB R J BPVRY)  SPRY) /N JRRN S PP
Ay 55 ANN 3 SVR-RBF 55, 55 ooy odd oo i
P LSS, g M 5 YA
)b,w\ﬂ\}W@Wﬂ&ﬁ)bﬂ@JJ\aMJ
Gt Dope 4 S Qladde o Wiles > oty
LUl Sl St O e s Rhee Al as

el (53355 Sesls L e
s b S LR 2, b e pess ) Jols il
WJsb @l w4 AAVY 5 VEFY G /AAVY /Y4E)
Sl e opl eals slgnley gl mhaw 5 Cabhs (o e
Lo bl oihe e AVA I NG s ol b
(26 LR Jus s calis 5 mha 53855 ol @ ax s
Bl b e ot 0% S0 Sboasls LU
O3 fa . saeSs 4 sbml 40 2o ANN Jls anne s
S 8 pgmase Gigel mls tA) G Ko b aY d
ol Shes il i e TAW S8 L ol
VAT il ot e b Siisel A s san Sy
(o ldb) G b bl s Sy nl e ol
oA S5 (05 A L) e Y S (gl 5 b
ANN L (s3ledis 1 Joolb gl il o G500 4 o)
el ol esls QLS Y gl s il glag Syl
B i b 4 55 b ANN Jie gla s oy
b b ANN Joe ol sl (A JS8) sl LR s a5 s
3 ol ey e OLS LR Jus 4 s e 55 6 pen
B 2 O IS by & 05 b ANN YL o 2y
4 3540 LR Jde 8 Jbm 53 als Cod (s O350 o 8
S ANN Jue sl ool o35 L sl 45 50 glaber L
LR Jie S s os)ls 515 Slaslbns (3L 3l 4
LI ANN Jis 55000 51 el sl o S5 apaslonn 5 Lo

Al e LR Jue s s 50 Sllows 0L

vy

35

31
w29 2% LI I
2.7 .
§ 23 M ;..'} >
-3
=21
19
17

1.5

Actual vol e (¢
(23

':'

s o

"1

o

. *

.

o

LA
-
-~
»
L3
S
-
£
oy
* -
-

L5 2 2.5 3 3.5
Predicted volume {em®)

(@

i Ty o e e in

Actual volume (cm?)
Tk ik Bl Db P D b L e G

[P P W

1.3 2 23 3 3.5
Predicted volume (cm’)

(b)

£ 2.7 3 tid

2125 :
t 4
£123 o AF oo’
% 2.1 RSy o N

1.5 2 2.5 3 35
Predicted volume (cm®)

©
35
~33
£ 3.1
L9 .
] 2.7 o‘fo.’ o ;;‘ “'"'
2125 LM
Sas . S
21 . ! ’
=
<17
15

1.8 2 25 3 33
Predicted volume (em™)

(d)
Fig 8 Predicted volume via (a) LR, (b) ANN, (¢)
SVR-RBF and (d) SVR-Linear versus actual volume
(measured).
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Table 3 Some of the best MLP neural network topologies to predict volume

Learn'ing Topology '}‘raining , Test
function R RMSE R RMSE
4-4-1 0924 0275 0952 0203
Levenberg- 4-16-1 0941 0225 0974 0.149
Marquardt 4-13-1 0939 0218 0968 0.154
4-9-1 0939 0222 0970 0.139
4-7-1 0944 0209 0971 0.132
4-22-1 0921 0292 0954 0.185
Momentum 48-1 0952 0201 0977 0.111
4-4-1 0940 0218 0961 0.167
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Table 4- Model assessment result for mass prediction.

Index
Model SSE Model SSE Model
0.143 0.878 0.275 55473 LR
0.071 0977 0.111 13.591 MLP
0.049 0.989 0.078 10.121 SVR-RBF
0.116 0.969 0.198 46.353 SVR-Linear
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ARTICIE INFO ABSTRACT

Article History: In this study, the effects of Farsi gum (0, 1.5% and 3%) coating containing hemp
seed oil (0, 0.075% and 0.15%) on mass and volume changes of grape were
investigated during storage at 4°C for 28 days. Machine vision system with
learning machine methods was used to detect coated grapes from an image and
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estimate their mass and volume based on the image features (length, width, height
and area). Four machine learning models, including linear regression (LR),

Keywords: artificial neural networks (ANN), radial basis function support vector regression
Coating, (RBF-SVR) and Linear basis function support vector regression (LBF-SVR) were
Image processing, developed to predict the mass and volume of the single grape. The estimated
Support vector machine, grape mass and volume by these methods was compared statistically with actual
Artificial neural network. ~ values. The mass and volume in all treatments showed a decreasing pattern
Prediction. " during the cold storage. The results indicated that mass and volume change

decrease with Farsi gum and hemp seed oil increasing. Furthermore, according to
the model evaluation results, the prediction performance of RBF-SVR model had

achieved better predictive accuracy compared with the results of LR, ANN and
10.52547/fsct.18.04.13 | BE_ VR models, with R2 of 0.998 and 0.989 for mass and volume estimation,
respectively, which also showed a good agreement between actual and predicted
values. These results revealed that SVR model was a promising tool for
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