(% Ol Sl 58 g aleisin g £ 00\
S .

(VF e pes g Silsa)
gl{!g{lfz"y‘;b%ffg_"lgfﬂrf‘:‘! \f A )9-3.]@‘-:4 Yf—"? m;’LZL/;!

Jblogae O x> ot (815 ST 5 308 90k § (J o (b

g o ple & B (015 b osmo e (5 e (Ggn e 8 P oo oo

(mohammdad. jamalifard | @gmail.com) 3 pss SIS (piumwgn (gwkigo (udm b 3l (ol 37 (Sozmiild
(nasiri@shirazu.ac.ir) 31 s 06U (aiummign (owhigo (wdw Hbaidld ¥

(shirzadifar@yahoo.com) 31y oLCEIS (plummign (cwhigo s S bl v

(shahsava@shirazu.ac.ir) 3 s oIS ( SLEL pole gismy HLiils

oS

2108 Wlgd 3 (5 slri-SolaaiBl (SYL (b33l 5 093e 45 Sl O 91 93 g0 (£ Y gmcrzo I (K 56 g0
SR (Jgmazmo (9185397 P i 30 Crimo o drmwgi P IS 4 .Sl H10 )95 g 3 91D
GG Y Cugé po Sl Eagly 47 WS oo 08l JBI CaieS” i 33 39U § Ko o™ (S 595
DT o2 o 810 085 308 038l 0 (PRl 2 Propd (52318 Sl e3liul (A9 (0l 93 Sgb 0
Baige b Sod1S.Cd F 51 H sy 3990 Sl Jgmatmo oyl Caisd” bl (S T 39 31 45 5l oguo
& Mg el 9y g Aol wild g Il pogdle pogil YO BEee diold 58 Zlgel Jlos! 3 fol>
(SD) pgs F5—in 9 (FD) Jof d—io ¢ (VN) 318 » (S35l Jlo 5 «(SNV) & leiliul Jloy siio ((MSC) 2y
G Ol Bl Ogme 75 31 OT pom (eSS 9Lk 4y e A5 515 (20351 3590 9 WA (313 5 St
31 p 5 3 odliimw! b 9 cpmiilo (S W3 (SR 19 LB 33 iy Ty (! (6 5lawodly .o 03Ltiews! (PLSR)
Sy 3 AT 318 Ol 1) Ao 30 A il ca o DT i w5 o8 F O j3—e PYTHON 3.8
b 390 il (SWodlS ST B9y 4 gl (Kiwslg A ol PLSR Oguws 55 U SNV 5318 » s
RO

(S Olols”
R0 il 8 — pilo (6 45Ol — vl — b/

nasiri@shirazu.ac.ir :_J gkwo 0w 3"

1218



»0 SSa punsign Lo 0 RIS Cipaba o P
Ol Sl 58 g aleisin g rF &\
(\\9~~eiu:\“\9#t_<.ﬂ&n) | \

=

errninsidtegsios VEeo pnd YE-YF I

Jblogae O x> ot (ST 035 30,8 B9k § (S o (FrRwinb

YPRY-N

Jos 4 (S yaun 5 4o § (S o 5 (Sl O 45 Cewl (Punicaceae) 0dlgils 31 (Slogao (Punica granatum L) 361
Sl 33.3,18 oYU b3 (Solaidl i 31 9 0099 Liad o (I guammo (I yolo o 3 Vb Cwigé o W 49T 0
Folo (L s9b 4 9 w5 0 Aby d S 9 (Oliins” § (O gl bl 30 g Dygo 4 HLI LS50 S F
(o gmdes 4230 1Y (Slod Blas b o SO0 by db) 198 b STl Slad § ST Sl &
Dl 4 56l 090 393 Sl wal (2 F@ Wb 090 903 ST ol 0 33 TNk 9 2Kl g £ 5 GOLL
(O )l (Ll (Ot )l (SUaSy pdii (S50 ) (S 3gdS 10 Ul cguo od b (S edS » o9k LT oo
(Wbg dudl B OLIT bl clilowl ¢ 4571 50 ¢ yn (IS ¢ g OIS g (o (Ol (s 3mSR LIDT (Ol b
| 4l 53 9 Olgar edaw 30 Jgatte (w0l SV (TS Tly 457 390 o0 I gi W1 5ol 9 1S poT cuwgy oo
IYOTA LIl Adgd b Ol ((17AA) (8329 Sla <3139 ST 35 50 (ol 3™ 3 V] sl OT Ol 3 (SOLaB!
SR 039 Canodl Kby JboT 9147 Cunl 0391 g 39 09a0 ol § 9 6N Mgi comogu 1TAY Jlo 53 6T o
! Ol gl Sloygas™ yo Jgaxe gl

20 Glopg olEle 35 walsd 5 oles Lo 3l ogm ol Olaz § O3l pl 35 SLI 3l 5 STy »odle

4 Olg5 20 HB1 51 45 s o OLG Oliixe w1 sl .ol OT Sl 2085 pldaT 3,10 Bogan oy
Ao &5 Sl (IS S ) (2 b Olg0 (81510 5T 0gue & 9 9 Sy (T Bl L0 04 (2918 olF T Olgis
ol F50 O 3 9 S90S il (2GS low Slord 33 (idead 9 MBS0 T 1) 093 L 9 0393 D9 S
b ol g ( JT Sddu—ul (Sl vl dg0 3l g>gi i polio U099 110 L Hll ogm 09Mke 4a [1¢]
[T 318 (oYU slas (2108 3351 € cmoliz g 90 12 (Sl ( Suwro polis doy L

Ll ol g i iy Ol Jlo Sbolo pled 33 O el (SNl o IS 4 ST (895036 B o
4 Lo T 31 cpidmod 310 (81059 Caundl WSl di 518 Sk Vol (S510eS caubl 48 ood y5T 5 Wes
(K5 g UET 0 4 4510 § 0T omsilin ZudS” (il o 39l 0D b1 p JBf Jguasmo 3l a5 B Lid
(! ol OT (Sl 301 9 05105 15 515k 4 s 40 58 § 49 9 Sl (Dgllack <) b g ey g™ 0 ISl
i o9 3529 b (O 9 U9 P! .S 0 Ol 95 1) 0gm (ol il (59T F DY gmamo Wi ot
W3 @5len plo g Cavyg (S (Ol A5 18 HUI a> LT 9 Oul Al (LSS y 9 (G181 SV 4
ol 55 Y8 gl 05ke 0 63950 1) OT 63919 4 4 gi P93 &7 ol shas 53 01508 Jaammo (il (Flidle
PLRI (513 ol sl (5 o 9 43 5751 B (5597 5 G-I 4> gi 390 DU 4 Jb1 0ga0 (5337 3 039 0!
Y6 B 96T Cabl &7 Sl o g dhos 3 LI .ol 00T 3929 4 OT (895 ¢ Sgliio SBWT S
3998 (Il § Ly E1g (13 (b o SVl slo (3gmR0 003 o guesT Ao 3 (5305 § Egiso sy DY gcasmo .13
S0 391 3 31 B g 1S (195 9 45 g (bl gh (il ST ¢ pwiliol (329 3 €y (iLigh ¢ it ¢ 3 i b
A 3

39 SN0 (ST 4 51 0gu0 Colus cyixod 95Ul 09a0 (5397 P (SO Slw)jey 9 drwgi pus

GBI byl Jgmams ol S (203519 N B (it 5 ST 0 &7 Sl 00 r 90 (8031 P

1219



»0 Silfa ouudiga (o 0838 (haa ‘
(§% Ol) Ol Jl8a g abiiion g r g\
A : \

(VFr o e g Silsa) ]
errninsidtegsios VEeo s YE-YF T

I 33 4z 510 5 D ygu0 K S H) 31 o3l b 9 3905t Mol el 33 § us D ygee 4 (39T 9
oilg0n (S AL S T 59 cpl bl Sl Cmwgy K5 9 (I 0 )N pdii 0T (5 2 S T 59 4 dimulg S
45 > Oyl Sy 4 cmwlinb (SO G B 3g—b 0 Ctl Eg—og0 cpl [ V] i 0am0 o9 (F90 Cuds Sl
W5 il 38 DAL cizzed bl (g8 BB Ol 4 2l Jgmatte Cubs 4 90 9 Wit Mg
) o3l 561 (S59T H o 95 il 3 Nl o0 (SILBI Sy JoTmio e (o5 b 9 e (2 Jgmm
ol O350 i 9 (o8 iz 3B Vb 8D 9 Lt b S (2L el
4 P pd S H9) (e (0] 23 4T 3,10 3929 L3S 10 og ad J T Sl Sk S 95 0590

M3395 2 (1059 Carndl 31 UT 4 Oy T O30 J gmazme Liliseo Sl 319 sl 55 (2blg o
9 b W (53182 29— 10] 1005 508 Ugdle- (I o (P b Jolb B b9y (ol I (B g
F o a3 0ol b (JFlmbro (S5 g055 (0] TSl qmunbolito pil955 (315 3 3 g 14] T I
08090k a0 10,8 090 ¢ J o Wil Rmwiinb (S 9 e [A] O D16 (il 9 [ V1]
(& 0 ©3Ls G 31 1 yd1S 9 i b § Sl (S 593 I SO Fee pé ¥ bl P i § ' 4ike
Kb 4 (58L3 ol 31058 0l VS Cpmaid plis i B 28 ol 31 00wl Wlgs 8 3 ¢ pF 1,9 8 Joo P
LIA] 98 o0 oolitnl (ondig 5 9 9518 A& (839U mluo 1O (Sl yus

29 (6108 g Hlmwy b OlMb! Ll 4y J3B &5 Sl 00 5 Calbl O3 308 090k- J po (T—wiinb
(37 Col Boge o 31 (2108 g0 3 (s b O3 2 9 093 3l (2o 9 (230 P95 9 BT 29 290
(O 58308 — 0 a8 T it 0 § (! JoKho (Sl igw b idlgl o0 905 309 03l i aboluw (Slags p 45
ook S S 3y (TN 3950 90 15 FleMbol 9 08 5 Jladil 9 a8 O59sR-059 ywi 9 O3B
ookl b iag 50 [£] wiwd 08l OT (2 bowd § (O b Dlastin (Oly puiiun wé Hgb 4 45 NS )l F
S ol 4w gagib VYo BEee o0 Job b3 30,8 090k § (Jy0 03L 10 Sge 9 205k Sib
Glacib cIb 93 & 3 ooliiwl 45 318 L gl .adh wy g JBI 0ga0 i § 4 il ¢ glome Aol 31go
S5 39 domid UL Shb & Wz .l iy Gl ol Ol Sl (b5 ST Sagee 9 (2U5b
S sl posd (Sl cawlio 595 Olgie 4 3o Ol o Plos Ogaw 55 S 09de 4 .obld JWis 4 1)
I s By 35 e

9 hm S 593 31 3150 1 318 SLL5 JUT ogm0 (5397 8 SBAL- HI™ 31 oud plomil oo (S ) 2
SR8 % 33 ol by .S oo o3l 0u—b ()l B Saiges T (Slgiom Lade i 51y bas b ol o 55
ST Slgimo cpmodii (Sl K05 3038 398k—(J g0  FRmwiiinb O B0 pé (5908 3l 08! i S| bl
(Rl 4b o iy 39N B gy ol 4o 28 5 515 (g 3 3390 (ol Bud Slgie 4 bl ogs0
D9 P ek 9 L3 b PloT @ g eSS Sl 00T 308 O3-Sy

' (Visible/Near Infrared) Spectroscopy

2 Multispectral/Hyperspectral Imaging

3 Nuclear Magnetic Resonance (NMR) Imaging
4 X-ray Computed Tomography

’ Dielectric Spectroscopy

® Mid Spectroscopy

7 Hyperspectral Spectroscopy
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° Multiplicative Scatter Correction (MSC)
10 Standard Normal Variate (SNV)

' Vector Normalization (VN)

12 First Derivative (FD)

13 Second Derivative (SD)

14 Anomaly Detection

15 Isolation Forest

16 Minimum Covariance Determinant

17 One-Class Support Vector Machine
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Abstract

Pomegranate is one of the most important garden products in Iran. In addition to its high commercial-economic value, it
has many nutritional benefits. Due to the lack of appropriate development of processing technologies in this sector,
factories use completely traditional and limited methods for measuring the quality of pomegranate, which reduces the
quality of the final product. In the present study, the feasibility of utilizing non-destructive technology of visible and near-
infrared (Vis/NIR) spectroscopy was investigated to determine the pomegranate fruit juice volume. In addition to raw
spectral data of the samples were subjected to a wavelength of 400 to 2500 nm, five preprocessed data series from
multiplicative scatter correlation (MSC), standard normal variate (SNV), vector normalization (VN), first derivative (FD),
second derivative (SD) were used for data analyzing. The prediction models of juice volume were developed by PLSR.
The model was established according to machine learning algorithms using PYTHON 3.8 software. The results predicted
the juice volume by 98% coefficient of determination which was obtained from the combination of SNV and PLSR model.
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