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1. if (skew is skewl) and (sum is not
suml) then (output is pok) (1)

2. if (skew is skew1) and (sum is sum1)
and (median is median3) then (output is
por) (1)

3. if (skew is skewl) and (sum is sum1l)
and (median is median2) and (max is
max4) then (output is pok) (1)

4. if (skew is skew1) and (sum is sum1)
and (median is median2) and (max is
max1) then (output is pok) (1)

5. if (skew is skewl) and (sum is sum1l)
and (median is median2) and (max is
max2)
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1.if (skew is skew1) and (variance is varl)
then (output is pok) (1)

2.if (skew is skew1) and (variance is not
varl) and (stdev is stdev2) then (output is
pok) (1)

3. if (skew is skew1) and (variance is not
varl) and (median is median2) and (max is
max4) then (output is pok) (1)

4.if (skew is not skewl) and (average is
avrl) and (max is max1) then (output is
motavaset)(1)

5.if (skew is skew9) and (average is not
avrl) then (output is pok) (1)

ool S35 b gy b

S e Olse 4 e slac s
Sluarb sl a8 1l (s sSesls ladlale
o 4 5 G Gl 03 Nsd o e
b5 005 4 Olgee ol 2 505 suadl
b 52,5 2555 0 3 gt sla (S 65
J48 r;i)jik\, Weka i35l ¢ 5 5l ¢ oz amino

el 0 ealail

\

C oSl (S pslie 4 Oley 03 s SIS
SO SO TP PR JPCPIARRLIC AP
Lol b S plaaad ol (S s Tals
]
ol g o gluaih gy aidb sbdbila
sl el p bos s S el il g3l Gl
ool Ay wib 4 pasie Db 5l GldK
sy sle 055 Shisel al e s dnaddb s
Sy sk Al b as e ks b
A5 Kes SIS0 e a ks | et
s WEKA  sla 53 o PO s opl ool
Sl xu il sl MATLAB , 148 o, S
o3 S eslil (g5
bl b o ol 53 e shan glos gy
A2 Llg el eds S ols 5 el el
b Sledbl glue s o slagsoss
i |y Ll (635,55 4k 503 S (6 S wrenad
o led
S8 ol 8

53 0 sl e s Sl asli |
s a 636 el V0T s, TY IS
ol opl eled 5 i sbl oST - ST il e
L5 S )3 (g5 e )3 (sls Cgaal ax s L
OFlB I el il B 6813 s
S 3 055 Y DS Y e aid s e sl

Sl as,lke 086 0 4 pes &) 0

" Average
Y .
- Maximum
3 ..
- Minimum
‘. Sum
°- Variance
- Kurtosis
*- Median
". Skewness



1VR0 sl — Y 0 )l —8 W ¢ Aol Cun § (wihigo Alno

©-% Ol o 3 53,5 5y WS 5hite
Jbg)-ﬁ-?l*" |L§SJ\..S|J_| JJ‘OM&—MJ’JJQJSJS %ﬁ@)}—ﬁw‘bé;gﬂﬂLiMo)Lﬂlw‘
o o - é . . .J.n-::)
.J*.»l.gdAOJguujf.a@jJ; L;La 4 gao p
poki
4
3.5
3
25
2 ‘_/
1.5 —_— poki
1
~
0.5
0
SN MO OO A NN A NN —ANMO
"N < OO0 A NTONDDONIT NN
™ v AN AN AN AN NN
25 b dsal 0 satls SuS1, -0
S 42 0,8 0 SV 51l 0l sl ol 36 gl 5590 3wl
4 OB S sl 3 S eS8 oy S Aoy & o ol ool S Sl (5140 gl
el odal 5 5 el el els Ol 7 IS s Weka sl
(‘ 1-397555A=-1.397555
= 0651635 = 0651635 == (.35 =0.352112
== (1.005588 =DDDSSBB == (020269 = 0.020269 <= (008824 =DDD%24
E / i é
== 0361682 = 0.361682 <= (023282 >0023282 a=-0.714777 >D714777
f o S é o
== (336501 = 0.336501 == (000846 = 0.000846

£ N . N
ey L) e LGk

Weka NP5 o 5 0l sl el 553 51 (514 gad —F JSL
Al e S ke 655,8 oT il x5 S A/SOVSYO 5ISUM 5 S 55 -1/39756 51 skew S|



1VR0 sl — Y 0 )l —8 W ¢ Aol Cun § (wihigo Alno

Lass S Olgn &S Cldlls s Ol ol SuSw
Olse 4 o500 Gy e a2 93 31 o a0 )
2 A ) besls (a5 VSE &gl
L e s s e 0l o Sle S

U Gl b g b
12 S el oy po 53 4 bags S g doail
03,5 354 36 Gl g dlass S sl Bss 2

RS U W g W) @JﬁéLa);;)Jgdlﬁj:ﬁ

Aol (S ale 0ol Sk Yo dsdr 5o e pl e 2 slacib sl
g o Laosly sy s ade o ol 53 cooul ol 65,3
WM Y dy)i 9 ‘sﬂfé‘g d o Oleas-Y J i
5 Oyo3l 3550 slacib slies G5k Al e glacib sl Shuath
AN YA oY S s S
Y4 \al A » s S
M%V}éb}d}i}dz;/é‘id’}aaw—‘ﬂd}k
3550 slacab slass d> o glaceb sl
5 - _ Shoaidb o
005! REL
of Yy Yy S5 LgLany
VY \2% Vs 2 sl S
VYV of \4 = sl S
0.025
0.02
0.015
la B
0.01 ry ® pok
0005 @ - [ | B mtvst
A por
O ‘ T T T T 1
(f 50 100 150 200 250 300
-0.005

oile (S 5 beals Fust -V s



1VR0 sl — Y 0 )l —8 W ¢ Aol Cun § (wihigo Alno

356l N sl el St 5l el
b S5 01 6lp Cu el a0l sl
asta sy e MATLAB e s
Sl edd slml (35,5 Cugae w5 AJSS LA
SIS e S s L s S
Sde aS dagd Ol o Ve IS 51 s e 0L
faems Sy Sugas s gl sld S /g
e oy e S e gl 5 B3 6 5L s
oo Ol da s el e a1, Y s
SRS o o e S 3p e B S 0l
ols Ol 1y oty i o i pds 16 A s
sl Olse & SRk ol o3 lale 5 ol ST
S oy slad po bl e 5 6l o sae
A 03 5 S 4 Ly sae s

e 3 i Sy ke
(e 5 Bl sl S S <0/ TVYD
s 0 S i ) B o obde o &S

ey CC

D
Sele kal jluis 31wl e Jol xSl
e oo pae oL S SSop —/VYO
Copae mlssbul bl e 1 ey e
BE 6,3;»‘»@ slacsys sl Sns ple ¢l
Sy e ped o sy ool (eled

s Trapezoidal membership function

$slSesls @L:J

G Snson dal el glacs )
528 Sl 5055 5l Jols JiKe ib
B kol o8 5lasls Y abs, das e OLES
P53 e S S Sl S
bostys el A s s e bt LS
Sl oY ool (3L oKT - 81 der &) 50
ESTIR o2l g 8 S (g5 guand
A s s eSS el o
b sl oS e e S

P35 e S el S0 glae S e S

sl S s peemes LS e Ll 3 el
A b gls S sl aes O LS e
3 L0 Sl s (o aib gl S LS
Ls S st aib slp Y Coenl S Jla S5
g Ld e andls 4K 0 e 31K
ab S ol Sy as s gl bodls o558
S 53l JE s s galdel w5 A5l e
sdel 43l OF )3 (33,8 IS 5k 53 5 ]
Kol 5 s 53 sde sl S 650k 4
Ll S5y assame baw g a5 Sl Slaesls slaws
38 eesd 5 el 035 S Auadb LB mems 5k
OF H3 ozl jsb 0 a8 sl s esls slaws Sl
el 4 S 13 aib
e gae pl g
S350 e pis mlg

sl OJAY&;MJQJ%JLEA u:.ejf}la.-):l;
235 3 Jeol s cib bl gla S

CL'\SSU':‘J”L“‘J"‘W‘ 6[.@;}5-)3 S

. Tracing
""_ Root node
- Decoding



1VR0 sl — Y 0 )l —8 W ¢ Aol Cun § (wihigo Alno

plot points:
Membership function plots 181
I I I
sumi
— [t
8 g | | | | 7
10 11 12 13 14 15
input variable "sum"
. - Fo Z. - . - o
WS Y ‘5.1.-3@): ;,P.'.S‘L;“" ds}f.J ‘S‘Jggﬂ;wa—l\J&a
plot points:
Membership function plots. 181
T I I I I
avri awrd avrt avrz avrs avrg avaird avrg avril

—

[ [
0.02 0.0205 0.021 0.0215 0.022 0.0225 0.023
input variable "average”

WS ¥ guaid 55 Kb (S sl g ol pb -4 ISS

b e mb e Wl slp 5 30 52 530
MJ{QJﬁJL};ﬁ‘\ G o o)'ngbngLma 63 9>
5 slass S OIS (gl =00 a3 sdee 1S (5 4k
Jb)b&ﬁdu‘j:;w%‘_;‘f o /0-) 63 9l>ws

Al a4 S

I s b
Olan ol 55 (30 dyadl gl s =
Fill walnut &) 50 5 a5 dil o Lags S S
> Mtvst Wulnut 5 Empty walnut

Lo aab sl e s plply Wleds 108



1VR0 sl — Y 0 )l —8 W ¢ Aol Cun § (wihigo Alno

plot points:

Membership function plots 181
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neuro-fuzzy inference systems (ANFIS)
for walnut sorting.australian jurnul of crop
science. AJCS 7(Y):VAY-YAY

A- Khalesi, S., Mahmoudi, A .Hosainpour,
A., A Alipour, A. Y:)Y, Detection of
Walnut Varieties Using Impact Acoustics
and Artificial. Neural Networks (ANNS).
www.ccsenet.org/mas  Modern  Applied
Science Vol. 7, No. ; January

4-Khalif, S., Komarizadeh, MH., Tous, B.,
Nikbakht, AM. Y:Y). An intelligent
system for grading walnuts based on
acoustic emission and neural network.
Journal of Food, Agriculture &
Environment Vol.9 (Y): Y+3 — 1Y
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Abstract

Walnut is one of the most important horticultural crops around the world. It also plays
an important role in agriculture of Iran. One reason for the small amount of export Persian
walnut, uniform product is to use different varieties of the reasons for One of the best
solutions to eliminate the lack of uniformity in the export of goods Walnut, grading walnut or
walnut shell (shell apart) using a nondestructive method is. The overall objective of this study
was to isolate nut full, half full and empty, without breaking them, based on analysis methods
and fuzzy logic was sound. Walnut separation using acoustic sound processing approach was
used. In this context the isolation and detection of the desired quality parameters were
studied. Some of these parameters can be geometric features, size and shape of a walnut
cited. For this purpose, 300 Walnut for use in experiments randomly selected from a garden
walnuts and walnut. In this stage each of the three for the back, sides and belly with a height
of 30 cm from the surface of the voice box, was released, The more acoustic sounds by
tapping sound chamber made with wood surface and a slope of 45 degrees was recorded by
the microphone and get in it. The data stored in computers and coding of audio signals in the
time domain was done in MATLAB software programming environment, Then were
analyzed by fuzzy logic. The results of this study showed that, in the classification of walnut,
decision trees because of their simplicity and structure of fuzzy rules and threshold values of
membership functions, it is easy to Fuzzy Inference System with high precision. Fuzzy final
version submitted for classification of walnut to 2 classes 3 classes of accuracy 087/0 per cent
of isolation and separation was achieved with an accuracy of 80 0/0 percent.
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