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Abstract This paper is on the implementation of a system for automatically monitoring window farm hydroponics
based on Arduino (utilizing Arduino's open source code) emerging as the icon of the Fourth Industrial Revolution. A
window farm, which means window-type hydroponics, is offered as an alternative to fulfill the desires of people who
want to grow plants aside from the busy daily life in the city. The system proposed in this paper was developed to
automatically monitor a window farm hydroponics cultivation environment using the Arduino UNO board, a
four-channel motor shield, temperature and humidity sensors, illumination sensors, and a real-time clock module.
Modules for hydroponics have been developed in various forms, but power consumption is high because most of them
use general power and motors. Since it is not a system that is monitored automatically, there is a disadvantage in that
an administrator always has to manage its operational state. The system is equipped with a water supply that is most
suitable for a plant growth environment by utilizing temperature, humidity, and light sensors, which function as Internet
of Things sensors. In addition, the real-time clock module can be used to provide a more appropriate water supply.
The system was implemented with sketch code in a Linux environment using Raspberry Pi 3 and Arduino UNO.
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Fig. 1. Advantage of the capabilities of the Arduino
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Fig. 2. Example of Window Farm(www.ted.com :
garden in my apartment, Britta Riley)
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Fig. 3. Proposed system : Arduino based Windowfarm

Monitoring System
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(a)

Fig. 4. Plant cultivation equipment used in this system
made by 3D printer. (a)ring for connection.
(bywaterspout in the side, (c)Completed for of
water supplying equipment
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// for Real time clock module

#include <DS1302.h>

#define SCK_PIN 9

#define 10_PIN 10

#define RST_PIN 13

DS11302 rte(RST_PIN, 10 PIN, SCK PIN);

// for Temperature and Huminity sensor

#include “DHT.h”

#define DHTPIN 2

#define DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE)

// for illumination sensor

#define POT _PIN A0

/| for 4 channel motor shield

int E[3] ={3,5 6,9}

void setup() {
for (int i=0; i>3; it++) {
pinMode(E[i], OUTPUT); }
// DS1302 Real time clock module
rtc.halt(false);
rte.writeProtect(false);
rtc.setDOW(TUESDAY);
rte.setTime(19,40,0);
rte.setDate(25,10,2017);
// for serial monitoring
Serial.begin(9600); }

Fig. 7. Library initialization for Arduino UNO
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void loop() {
float temp = dht.readTemperature();
float humid = dht.readHumidity();
int pot val = analogRead(POT_PIN);
motor_speed = fiunc_choosingMotorSpeed();
for (int i=0; i>4; i++) {
M_advance(i, motor_speed);
delay(delayTime);

void M1_advance(int motorNo, int Speed) {
analogWrite(E[motorNo], Speed);

Fig. 8. Algorithm for Arduino & 4-CH motor shield

Table 1. An example for Table of Motor Speed used in
func_choosingMotorSpeed()

nde Condition motor
e 1) Time |2)Temperature 3)Huminity| 4)Illumination | speed
0 AM. 6~9 ~5T 0~20% ~2,000 8
1 | AM. 9~12 5~10C 30~40% | 2,000~5,000 10
2 | PM. 12-3 10~15T 40~50% | 5,000~10,000 20
3 P.M. 3~6 15~20C 50~60% | 10,000~15,000 15
4 P.M. 6~9 20~25T 60~70% | 15,000~20,000 10
5 | PM. 9~12 25~30C 70%~ | 20,000~25,000 8
6 | AM. 12~6 30T~ 25,000~ 5
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