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Abstract

The flavor of grapes is composed of taste and aroma, involving multiple physical and chemical
properties such as soluble solids. In this paper, the author starts from 6 factors, divides the flavor
rating into 5 grades based on the results of the trained tasters, and proposes a deep neural net-
work flavor evaluation model integrating attention mechanism. After the model is trained, the av-
erage difference between the predicted score and the actual score is 3.0 points, and the level pre-
diction accuracy rate reaches 92.6%. This paper has played a positive role in the evaluation of
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grapes to a certain extent, and provided a theoretical basis for the selection of grapes in the future.
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BE—EAREANREERZIKEZ —, ARG, fl. it 215, gl
filvEiik 80% [1]. X THEEAI& M S, R AZ I P8 ik i B R 2 . B A B PR B 5
ARIRE A JE[2] [3], AT NN T % 1 AR B it 5[4, DRI 709 9% 8 00 4 287 XUV 5 2 fi 4 %) 1 4
FE I B R A O BB .

DAL FU 3 2 3 T G BRAL PR T 2 (R R SR &R SR 203 70 i R W S5 G v 2 07 k04T 40 AT
X 75y TR R 4 O AT AR R DG R 22 S (EL RN T 9 6] A A 1 T I 4 R 21 [5] [6] [7]
S A A I AR VPN BE S 45 GV 9 B MR AT o R, X R T B\ ml i A
MIER T 5 R R EAAEDE, L TEEEE & hoal it B & S R FL[8], 2 T Bl AR 2 R i)
A EL MR SR B A5 RS AE AT T IR N EAGHIF I, IESE T AR & 5 22 S 0 I B it LA B R 28 HL 2 I [9]

WLER 2 21— Fh 2 A08AE R, TEL SR % o H AT ALES 2% ST RS 146 %5 AH 5G40
B, VA I TR O B AR ST AR . AR [10] S RFA[11155 A5 BP A4 [ 2% A1 RBF #H14:
D 265 I FH 161 A B R PPAN 2B o Trivedi A %5 A A3 FH Bl AT AR PACRSE 2 5 38 268 [ = 28 ) 880 267 Y ol Tl [ 1.2]
Aich S 25 N\ f#F SVM o} 78] 25 85 1) b Jo i3k 47 43 2R T [13]

ARICEEE F NG R WEAE, T i R W SFEE, B e R AR S AN FRFR[14] [15]
REEE, RN T 87 7R KA 2 R b i = B, 78 b Atk 56 sl 593 2 WL TR
A 8 X 28 Sk P 7 4 A8 e o 4 2 XU AR 47 FFED 510D

2. WiER&E
AL RABESHANE 1 FiR:

Table 1. The parameters of questionnaire
= 1. ABRESH

EERSS ZH
BCF & i) 5 2
ol ) 1162 {3
ARG H 1154 fy
X Wit b, fEE. ILAREE 15 ME T HIX
7] 26 2 4RI X (8] 18~60 %
LS EF 1P 5
Cronbach’s Alpha 0.981
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Figure 1. Result of taste questionnaire
B 1. OrKiEEER

HeHY 2021 4 6 AWINI LR &), FEABEBE. BOCBEE. Big. BR, Bew. &TFH.
AT SR AT )G, N 28 CHEIR (RIS ORAF 12 h, Yoidt)a, ikl AhRICH, ORI ) 2R
S, EB M ISR AR REA.

Table 2. Test method for physical and chemical properties
2. BRGNS A

HALTE B W5E 75 i
PR ZAH(ATAGO) B i
R PR T 1 72
IE 2t A
Ce L& IR SCHR[16]
EZ LRI L2 AEERES

XF IR NP AT IS, IR 2 R TnEl e AR T, ARYE GB/T 10220-2012 (&K E 43477
R R E BT 0 RFAEN KR M . ARYE GBIT 14195 (BE Mk k 515 I B M itk v
M 53T KA BEIH A (SRR AT T 21~45 A ) AT BB B, Ik 12 A7 B I H R HE R R ) KR
AR IR E SRS RE TS PP A DR, S A e ELAE Pl — ORI 1) A 41 ot AR A B 43 B X ]
T R 3 FR:
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Table 3. Semantic description of scoring criteria
7= 3. N IREIS Xk

pawid R
0~10 WASEXK, M LA T
10~20 EEARER
20~30 RAEIR
30~40 ANEX
40~50 —
50~60 EEK
60~70 W
70~80 IREXK
80~90 B[S0
90~100 P =W

3. 1RBGH
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Figure 2. The structure of the model
Kl 2. {RBILEH

AAERILER 5 3 Koy 1) B A2 S ER Ak M o B L I () S TS o AT B AL B, B E
JEREIN UV AL B A A TR (R AR 2R M R E 05 2) VER R BB Ak B R SR B AR e v A L
B SRR IR, FBSRAEEATAR: 3) Bl E: W= 712 g5 Rk 2 2R AL,
e AT BN R T 5

TREE A2 I 2% (Deep Neural Network, DNN)J&—Fi 2 EHIE ML, N RINE. BEE. fhE. H
F— 2T — AN MG TC, AL E IR A T T A7 2 N TTTAL AN IR E PR NS, |12 B T4
RIM[18]. FNESE X, W ESE Y Rl R

X o X
X=| i .o (3-1)
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o x, Bl x BN R, B 2 i 6 ANELTEAR, m fREAFEARS y, 25 | AR
iR,
) FH IR P Ao 225 T 285 fige e A 28 A 1) 0 () A% o S 0 FH S8 R BB 400 N I ML A1) 4o 28 0 IR R I B A8
Jei AR BE SRR AR FE L B R — 2 0% N[19]. AL T Sigmoid Z505 A%, ReLU B3 E A TR, 2%
R HUSIGEFEERAIE A, BERE A SO AR DI eR BRI A FEE 3 O r) 8, TR B S8 DA A 4 28 s AL 1
[20], HFEEXWT:
f(x)= {0, Xx<0 (3-3)

X, x>0

MEIEAAAEE I, ReLU th TG X TE KR N H 40 DISEANATAERR L Ok Il R, (A5 Y (e 8
HEYERRAE — M E R

TE & J1HL (Attention Mechanism) & £EHL R 2% > o ISR B 3527 2) A0 S A K o i it (1 ook
KA, — Rl AR AR AE OB . An N SRRLEAE R B IR R I, AR B e R TR H X 3,
R P A AR AUE B [21] . AR ASAE R, T R ORISR K EALRE A — e 2, (ERER )
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JE R MR AL BEAT S 058, ARSI PR, A R TR I TP e, e i 3 s
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Figure 3. The structure of attention mechanism

K 3. EENLEH

TATRA AL M 2% LI = b, Rk s r -
a = f( T (max (x)+avg(x, ))+b) (3-4)

Hoha RvER 4, f ()2 Sigmoid B R, W' RAEREE, b RAERERMET, max(-)
avg (+) 7 R B IAL R BRI Bt A R B, X, N T
77 MR Z (root mean square error, RMSE) AT LR 47 () i 7 SEAE AN FONE 2 [FR ZE ) T v, REfigR
TNHITA DX TE] N TR 22, VR 2 S TRl B B R R —, HRiA(nF
" (h(x)-y,)
RMSE=\/ZI1< (Xl) y') (3_5)

m
Horh(x) R H AT, y, RX RSB, m 2R AR,
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)z, HREXWT:

hy = (W,z+b,)
h, = f (W,h, +b,) (3:6)
h, = f (W,h, ,+b,)

Hoo f () 2 ReLU UGBS, W, ATb, 20 B SE | MFARUZ MBLE LR MR (. 2 VTR T i
4, SCIOERSY

BTG SCREFRENL . BEHUARMR A7 VE A 1 1 5 L ) R 3R B [11] [12] [13] [14], &
AE Bk Nt BR ts 00 T, #0473 4IRS, 20 9 SCRF IR EHL(SVM). BEHLARFR(RF) LA K A
A FE R IHLIK DNN,  SEIA BTN 4 fios.

Table 4. Experimental environment
F< 4. LWIE

M55 AR E ZH
CPU Intel(R) Xeon Silver 4114
WA 128GB DDR4
BER G Ubuntu18.04 STL
i 1TB SSD
IEES Python 3.7
HEZE PyTorch
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Figure 4. RMSE changes with the number of iterations
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Table 5. Result of different model
F 5. TERRLER

Model T2

SVM 0.765

RF 0.814

DNN without Attention 0.833
DNN with Attention 0.926
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