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ABSTRACT

¥

Recently food problem and crop disaster have been increased continuously because of the meteorological
changes. These cause rising cost for crops continuously and irregularly. Some researchers have studied
straight structure of device for hydroponics and plant factory previously to solve a fundamental part

of these problems. However, there are several problems such as limited crop cultivation space, providing

irregular nutrients for crops, and lack of monitoring interfaces. For them, we propose an optimal growth
and development crops management system using light source tracking and recirculation of nutrient
solution method to supply nutrient continuously based on IoT. In order to evaluate the performance of
our system, we compared and analyzed in terms of two viewpoints, the tracking analysis for natural
light source measurement and the growth of crops through artificial light, LED, respectively. We confirmed
that the higher the duty ratio of LED, the larger the crop’s size, particularly. As well as, for about 1
month, we compared with the existing natural light growing environment and that of our system. It
was confirmed that the size of the crops grown through our system is about three times larger than

that of natural light natural crops.
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g. 1. Overall structure of proposed system,
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Fig. 6. System prototype ((a)Overall H/W prototype, (b) Water motor, and (c) Solar light tracking).
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Fig. 8. Web Ul((a) sensor control, (b) lllumination sensor information),
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Table 1, Light analysis of light tracking

East and Light North and Light
West (LUX) South (LUX)
90° 26200 0° 77600
100° 29600 10° 90200
110° 34200 20° 95800
120° 50000 30° 103800
130° 57600 40° 113300
140° 65700 50° 119700
150° 82700 60° 124000
160° 84600 70° 28600
170° 74600 80° 15800
180° 71000 90° 100500

Duty ratio® A3l 2&E9] A

o
o

ZHE 160°

9 Z71& FA5A Y. A =L Duty ratios
A9 =AW E Duty ratio 25%, Duty ratio




loT ¥ QX =8 JI& J|8t0] Qo 5 YAIZ S35t HS0| FX ME mig| NAH( 246t 472 1897
50%, Duty ratio 75%, Duty ratio 9% = 4% 3} t}. T AK B AT AEH Ades HA AT &
e =49 &3 LED ¥7]+& Fig. 103 Zo) e < o] &3 FAE NS 34 AFY HnE
TE3AY. =34 23} Duty ratio 25% 5 243 7] = 3 A oF AAFLRT AL
Ztell = 0.2~05cme] =9 27] |stE Hylor, H A 2="E T8 2AEY A FEe oF 3ulol 717t
Duty ratio 50% N A= 0.7~09cme| =Z7] W3E B <
Atk Duty ratio 75% 0.6~1.2cme] =7] WIS B

o
r
ol ol
i
i
o
2
I\

%t} Duty ratio 9% A= 15~19cme] =7] W3} 4. 48 H &= ¢4

E 29t 4%%7F 23 Duty ratio’} &% & 2 =7dAe bT ¥ A 38 7<+S &8
=9 A7) ML At A& GRSk Fig. 1134 okl =3} Wbl o] HA A BE) A2ES Ak
2ol 43 &4 7|3 F(54 18Y AH) AABTE& o} Aekste Al 2ElS [EDS} AAFS =3Ha )
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(c) Duty ratio : 75% LED PWM (d) Duty ratio : 100% LED PWM

Fig. 10. Duty ratio LED PWM control

(a) Solar light(only) (b) Proposed system(solar+LED+tracking)

Fig. 11. Compare of crops growth environment,
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