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Design of intelligent air screen system based on fuzzy control algorithm
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Abstract: Objective: To solve the technical problems such as low
separation efficiency, unstable control effect and overshoot in
crop screening by air screen. Methods: An intelligent air screen
system based on fuzzy control algorithm was proposed. The wind
speed and the change rate of wind speed were designed as input
variables, and the steering gear angle was taken as output
variable. The angle of the steering gear was adjusted by fuzzy
control rules to reduce the overshot of the screen, so as to
improve the screening efficiency of crop impurities. Results:
Through the system test, under the condition of 3 kg/s feeding
amount and 11.7 m/s air volume, the impurity separation rate of
air screen was more than 93% . no overshoot phenomenon, the
designed fuzzy control algorithm was robust. Conclusion: The

control system runs stably and can quickly adjust the angle of the
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screening plate based on wind speed, with high control accuracy
and good control effect.
Keywords: intelligent air classification; fuzzy control; arduino;

crops; impurities
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Figure 1 Whole structure of system
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Figure 2

Schematic diagram of servo control angle
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Schematic diagram of the control system
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Figure 4 Schematic diagram of hardware circuit

89



90

BEREE&E5E 4 E FOOD EQUIPMENT &. INTELLIGENT MANUFACTURING

| ZEMIEI Void setup() |
Void I
il B cid loop0
HEMIBLI R | | PWM 25 Ho s i

[wsewasd [ R
\

N
B5 Fapitnl
Figure 5 Flow chart of whole system
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Table 1  The table of fuzzy control rule
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Figure 7 The simulation diagram of the system
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Table 2 Cleanliness rate under different wind

speed conditions

AR/ IR I

(me+s D) 7 FLAH B E
2.0 94.3 94.53
2.5 94.3 94.83
5.8 94.5 94.93
7.4 94.2 94.74
9.6 93.9 93.83
11.7 84.5 80.50
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