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Application of Smell and Taste Information Fusion Technology in
Classification of Beer Based on Particle Swarm Optimization
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Abstract : The flavor of beer is an important means of evaluating its quality. Beer flavor is the integrated
embodiment of beer smell and taste information. The aroma and taste of beer were detected by electronic
nose and tongue fusion system. Principal component analysis (PCA) was respectively used for reducing
the dimension of detected information, and the principal component of test data by electronic nose and
tongue were extracted to fuse as the characteristic data. The classification of beer was achieved by smell
and taste comprehensive information. Due to the difference in data of sensor array, the traditional
K-means algorithm clustering results were depended on the selection of initial value, and it was easy to
fall into local optimum. A modified K-means algorithm based on particle swarm optimization was
proposed, which was based on the characteristics of fusion data. The weight coefficient was optimized in
the course of operation. With the increase of iteration number, the convergence speed was adjusted, th
particle search tended to be more balanced. Meanwhile, the compression factor was introduced to balance
the global and local conflicts. Compared with K-means algorithm, the modified algorithm had better
global convergence in experiments. It also can overcome the disadvantage which was easy to fall into the
local optimum, and converge to the optimal solution. The experimental results showed that the clustering
effect in five kinds of beer was obvious, and the correct rate was stable at 93. 3% .
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Tab.1 Characteristics of five sampled beers
WK RE/ IR 2

FF5 Govol  BHAVEL% Jkt 7

IR
1 =4.3 11 G ROk MNEAE
IKFEEEROK T A et
2 =4.3 11 G RO
= KFZ Rk -
3 =4.3 11 KFEZE ROk MR dbaT
. o s 0 KEHE /YN B EFHREK
e Eil
IWARA T
5 =3.6 9.7 G2 ROk MU AR
K. FE LIy .

1.2 XWHE
L2.1 W75

120 mL FERIMEP AR AS A S AT P L 120 s,
T aE BT AL, o A I it T OTE A LA
T TR SO B AR IR & BN
RIS FE AP B4 R 7E (20 £2) C A
XHREELE (65 £5) % , B 2 s R4 180 s, AR
4 RS AT S SO U AT U, T A A



246 S 1 R A= 4

2016 4

WA B ARAS (BT AT HEAT R — U o o i e
WHER 3 DA AR T R 6 U, RIVEEFH &
JELMRT A 8 ARAT 18 L BHE , S b I I S 58 s 36
7431 90 4%k
1.2.2 W

ORISR R AR 40 mL, 2350 T 2 >4 il
AR MR AG AT, & o e IE TURE UER
BHIEYE 90 s, B HUS1ES IR IETE 120 s, 7655
—Z IR BT AR L U 120 s, {0 R O i 0 %
30 so RFPFHTE , TFARBEATAIN , DI E] 2 30 s,
M2 AGHAT 2 UCPREG U, [0 312 Lo o A
[ BRAEL , JU)— I 2, B 28RS A S A
BV TR ARG R v o 3 MR, AR AR
HAZINEE 6 YT, BV AR af fi RS e AT 18 AR
B ,5 RIS R $EA5 21 90 B

2 HBREHH

2.1 EEHEHFERINSHERS
ARSI, SR SRS AR BEE i 25 401 X
T/ E R AR B IR AR FLAF S A T AR B, DAY PR PR
AR F AL R PR IR 26 5 | B e 2% A 8%, X Lk A T
M TALEE S B S RN B AR 2
i £ R RIT B BE e R, TR e AR SOV LR A TR R B IR
NS H - S A U 2k % IR N S I, 15 5 A PR
A ) AR Ak FLAA 5 SR 10 15 5 R (AN T R i
FE 5 AL B S 1) 8 AMEIRE AR W B KB AE
FEAE SRR, 3515 90 x 8 4k [ HE T~ B R 1iF 4R
M X, o FEH T HENAES o, Rl & &
fE, 201K 5 FEAS IR AG I 45 50 3 i 18] A AG 00 {5
S AL PR SRR E 5 30 FREHL RAE N T EE SN
FHAEAE, 3115 90 x 8 e 5 AR EAL RS Y, o DAk
P S A AR AR BE 4 X A Y {5 R A6
BARIEAT 0
fii H Matlab #4435 % B+ S 5 HiE 45 X g
T HEARE Y 17 E oA, SRR B T
R A5 5 1 R B AT, A 9 JE R Sk A a4 (1 RS AE
fHo T B BR S X R T B 4 Y 4 i
R GEAERE IR XY TR B, AR
X' YW 24 D, D, iR
I or
D, =5 X'X (1)

m:%fy (2)

PE—22A43 5] D, D, B RFAEAE B X I A R AIE 16
R, AR 1] 8 10 R AL (B MR 2N & U
B, 3 IR BT 6 4ERIAT 4 4E2H AEFE P, (P, ; PCA

2

A 5 0 L SRR SR P WORTH 5 RAE
WA /N
w'=pP X' (3)
zZ'=p,Y' (4)

2y M BRI 1 BT 6 > T Lo A i
4 S FERGT, FEIUE B 10 4ER A8 OB A9 AR 2
£ Ay o, EBURHIEJZ T BT 5 R BOBE R .
REG T EAE R A T WP AE AR VIR IE 2 ST TH
FRAEAS S A [R) I i g JE 4 4% o 9 2 M 20 5 4 Y
DR AR S G I U IR a8 &, SE 9 12K
PREE4E HER T IURE BT,
2.2 KHEFENEEHREESH

K Y {E 7 — R LR N R 22 5 Filds/ ME
JE DU | SRR ) T B B SR T, AR B A S AR AL
MIVEM AR R, BIIAR 2 A% G A IR g, HoAR L
SR, PR A 21 B 0gs Ho ST () R BRI & H
Fro

AR SCH R R ) H B A A AR A
Agy o AT K BMEH R M. TE Ag o JEHEIZEHL 5
(ULEREEIL P Sl LN i RN W

u,=b, +(a;-b;)rand( )

(k=1,2,--,5) (5)
A, —— TR AR L

aj_A90x10%—‘ﬁu%j({Eﬂ‘jﬁiﬁgmi
b A 10 B d/MEAE B [1]
rand () ——0 ~ 1 Z A BEHLEL
WREANMIEHEA A, 54 RE P L u, W
B REFEAS AR SIS L S B NI & 2R
N W
s, =arg min | A, —u, | ° (6)
HEETA M FEA Ay o A IL LTI, B
BRE O, ALK N

90
Y s, = kiA,
_ =1

z{ I{s, = ki

FE—UGER, HBFEVGERETE , REh.oA
P ST BB BT 114 22 (BN T3 A BB (A S b
{HBCE A 0.01) , B C sl 45 REA, 58
AR,

RRLE IR 2, 3% T LK R I3 e A iE
FIERZAA 73 o H T K X (E R A 2R 4G
W TR HR (A A I, I HLE T RR BT Rk A 74 &
WAEFEBA AR TR I G, T ARIIE SR AR I SR ol
2 Ja it i, R SR UCR A5 /AR, IR A AT
FIEANTR] o SOARSEER EAT 20 YR IS o3 A ISR IBCE 1y

(7)



5510 4] XAt 45 FETRLT RO A M-I Rl 5B AR TE MRS B 4 ) 247

{H, 75 B F 25 IE 8 %O 77,5, SF B IE B Ry
86.1% ,
R2 SHAMEERSHRNN K HERELER
Tab.2 K-means clustering results of five brands of beer

by e-nose and e-tongue
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10 66 73.3 20 66 73.3
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Fig.2 PSO — KM clustering analysis of five

brands of beer by e-nose and e-tongue
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