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Design of rock tea manipulation system based on fuzzy control
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Abstract; In order to realize the intelligent control of rock tea
processing, reduce the labor intensity and the influence of human
factors in the process of manipulate fresh leaves, a control
scheme of manipulate fresh leaves based on fuzzy control is pro-
posed. The influence of the environmental factors of temperature
and humidity on the quality of rock tea were analyzed, and a
fuzzy controller was designed, with the deviation of temperature
and humidity as the input parameter and the change value of the
process parameter as the output parameter in the expert database.
The idea of manual control was simulated, with the process time
was adjusted, and the intelligent control of the process was
finally realized. The results showed that the trend of the process
parameters control was basically the same as the manual control,
which improved the intelligent level of rock tea processing.
Keywords: rock tea; manipulate fresh leaves; temperature and

humidity; fuzzy control; MATLAB
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Figure 1  Structure of fine manipulation roller machine
of oolong tea
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Figure 2 Structure diagram of manipulate fresh leaves fuzzy control system
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Table 1 Judgment rule of fuzzy controller for rocking

fresh leaves
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Table 2 Judgment rule of fuzzy controller for cooling

fresh leaves

MAZH WMAZH 2 i th 28
R 15 GRJIE CHE 7 B Ji)D
%N e A% W% 46 J
7] Tt 4 i
A Fee A% % 42 1<
A Tt Wt 4
PN Fie A1 i
WK Tt I 313S




&M | Vol.36, No.8

TR A 00 A S B B TR A AR T R
JE A D = BE B8 R 45 ) A B A 2 BOR Bl I At AR
BERHfE

(2) A BT RS 425 o 8 il A 2 B30 Bl 5L - — Bt
T 70 % B BV 149 3 B A A — ReURSE R 42 16 4% i A 2 K0
K U5 s It A 70 06 B B - 5 3 3 B A S T R
Tl i i A 2 K00 B U A AR L R A
2.2.3 BRI 3 A S BOR T S5

(L) 5 75 BRI 2 560 45 B A 2 20 i 280 157 B
Pl # R B A S RO SRR S E RIFRES %
R 22 14 22 5 42 75 A0 425 1] 0 1) 38 38 i A 2 5008 56 B i
BEAH 5 e 52 P 0 B 2 25 {1 2 1w b 2% 5 40 75 A5 10 42 o 4% 19
i Y 20N B 7 I )2 AL B

(2) Mgt AR 42 ) i A\ 2 BOR i s 2 0 T A 0
Pl i (00 BE A S RO PR S & RIF MR ES
1 =2 (6 i 22 5 B ASE A 42 T 10 30 8 i A 2 00k S B
BEME 5 % 53 I 225 {H 2 T i 22 5 B0 A6 10 4% 11 4% 10
iyt 2 B B N 1) A Al
23 WA BHEERWMIESEE

A1 0 2 K il A A A 1 D R SRR B e K%

MITFE ETHEMEMNNESZME RFIRIT

B RE R . BRI TR 4 7 T GBI B 200 iy |
HEFT/INTE L, AR A8 o 0] SRR O IE A (PMD
E/NPS) \E(2) /M (NS) i (NMD L2180

2.4 TEREH . EXEFMEEGEF

HAAE WS B 22~ 25 °C L 35 B R G
5596 ~85% , B (B T I M il 2 Ky 200 B RIES HH
(Unao IR0 Ak B 7 LG B - 3% 3 TR .
25 EXNETENREERH

MR I E . = MR8 ok BOr 2L R H T
FaRE e HIL R = MIE SRR R S MR EN
SR B RO = R R I 3 TR .

R A5 S5 T BE o Bl £ L RT3 45 BRI IR 7S A R
FUNFE 4 PR . B D 1 B 1) AR Ak 50 SR JE B eR A 4R
WE 4 iR,

R F 3 I B o Bt £k LTI DAAS B9 (B0 75 I ) A2 4k
WL MR R U S BORRAS (I E R K 5 TR .

2.6 BT AEMIEE G R

Xof - RU R 0 B T AR A LA AR
KR 25 Te FAH XV B i 25 He , 5 A5 ity 42 7 i
) 22 U K A5 4 208 75 0 00 P BN P IR S 0w

3 TERH.ECEFMILGEFE
Table 3 Variable domain, quantitative factor and scale factor
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Figure 3 Membership function curve of temperature

and humidity deviation
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Table 4 Membership rating of fuzzy variables of

temperature and humidity

HWE -3 —2  —1 0 1 2 3
PM 0 0 0 0 0 0.5 1
PS 0 0 0 0 1 0.5 0
0 0 0 0.5 1 0.5 0 0
NS 0 0.5 1 0 0 0 0
NM 1 0.5 0 0 0 0 0
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Figure 4

The curve of the membership degree function

of the time variation of rocking (cooling)
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Table 5 Assignment table of membership degree of each

state of control quantity U of time variation of

rocking (cooling)

HE —4 —3 —2 —1 0 1 2 3 4

PM 0 0 0 0 0 0 0 0.5 1

PS 0 0 0 0 0 0.5 1 0.5 0
0 0 0 0 0.5 1 0.5 0 0 0
NS 0 0.5 1 0.5 0 0 0 0 0
NM 1 0.5 0 0 0 0 0 0 0
xR 6 EEEME MR
Table 6 Fuzzy control rules of rocking fresh leaves
He
'IVL‘
NM NS 0 PS PM
NM PS PS PS PM PM
NS PS PS PS PM PM
0 NS NS 0 PS PS
PS NM NM NS NS NS
PM NM NM NS NS NS
R 7 REEME R
Table 7 Fuzzy control rules of cooling fresh leaves
Te
He
NM NS 0 PS PM
NM NS NS PS PM PM
NS NS NS PS PM PM
0 NS NS 0 PS PS
PS NM NM NS PS PS
PM NM NM NS PS PS

RO EEEMEHR

Table 8 Fuzzy control table of rocking fresh leaves

He

Te
—3 —2 —1 0 1 2 3
—3 1 2 2 2 3 4 4
—2 1 2 2 2 3 4 4
-1 —1 —1 —1 1 2 2 2
0o —2 —2 —2 0 2 2 2
1 —2 —2 —2 —1 1 1 1
2 —4 —4 —3 —2 —2 —2 —1
3 —4 —4 —3 —2 —2 —2 —1
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Table 9 Fuzzy control table of cooling fresh leaves

Te

He
—3 —2 —1 0 1 2 3
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Figure 5 Input and output characteristic surface of

rocking fuzzy controller
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cooling fuzzy controller
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Table 10 Environmental temperature and humidity

table collected on site
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