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Abstract. The adaptive neuro-fuzzy inference system (ANFIS) based automatic control system frame-
work was proposed for integrated environment management of ubiquitous plant factory which can collect
information of crop cultivation environment and monitor it in real-time by using various environment sen-
sors. Installed wireless sensor nodes, based on the sensor network, collect the growing condition’s informa-
tion such as temperature, humidity, CO,, and the control system is to monitor the control devices by using
ANFIS. The proposed automatic control system provides that users can control al equipments installed on
the plant factory directly or remotely and the equipments can be controlled automatically when the mea-
sured values such as temperature, humidity, CO,, and illuminance deviated from the decent criteria. In addi-
tion, the better quality of the agricultural products can be gained through the proposed automatic control
system for plant factory.
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(Honda ‘5, 2009; Dongbu IT &, 2005, Kim &,
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Fig. 1. Layout of automatic control system.

HEi2 25370 MdEQl B VRke g 2FEA]
AA2ELS FAH R AASKAL, AAIE Aojr2El 9
7t BES FEsiaen, FEE A2ES o] 83l of
2] 73-5-9] tlolEE Al Eo=ZM Al A|2~E9]
e H7VSIATE AN AFsA|oiAl sl T
B} AlzElE 71802 AR S|, B A
oM FRIFAE 2 AMIESTS o83l SFPR
£ F53=E 319, AFAOIE 3 FEANE X
gt AsAle] AlzEle] Flolol-2 Fig. 13} o] -
AJSFATH(Kim, 2004).

AR AFsA|o A 2E o] WA ZQ] 2= A= A
2uo]e} I QIS o= lar 3o, HolE]
Hlo]2~ BAI~E 0 Z AISIGTE A2 o] 2= AR
dej] oJgt Aol E5H vlolHE Huslar, 373
845 Aofehs Fia ¥ 845 Aofske ) ¥
HFog yro] AT B Aol 7 AR
HEO Fg. 10 FAHoE FAF FE QRlow B
ATlME AeE FE-HA FEAHS =Y
F2S S35 Fig. 1014 B nie) o] 2 o
TolA AIRKS 2FS AR 2R 1 6 AaAl|ofe) GFd
24 Aofghs FEoE FAHACU B AFMe
EdAoQ] SH a4 AojRe] 23S go] ==
< 7E3PI= S

1.2 HNFENAHY

2Eg7de] AFsAIE 913 AlEE TSk A
ofgd wj, AIMZE Tt A== vlojEe thiiE ©f
I3l gloug ol st
7] 915t WhHo] Hasit), o]gA FgdelA gojw
(ill-defined), B3 o] E3] g}eja]

-170-



Knowledge Base

Database Rule Base 1
Fuzzification Defuzzification
Interface @ Interface
Decision-making

Unit

s
T

5

le—

Fig. 2. Typica Fuzzy inference system.
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Table 1. Input functions.

No. Notations Descriptions
1 VL Very Low
2 L Low
3 M Medium
4 H High
5 VH Very High

Table 2. Output functions.

No. Grade Descriptions
1 (0] Do Nothing (Off)
2 A Slight Action
3 B Medium Action
4 C Strong Action

300 600 900 1200 1500 1800 2100 2400

(b) Input of CO, concentration

Fig. 4. Examples of functions for input variables.
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Fig. 5. Examples of designed fuzzy rules.
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Fig. 6. Input screen for CO, sensor.
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