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Abstract. Fish is one of the high-protein foods that are very helpful for the development of the human
brain. Then, it is necessary to maintain the freshness of the fish for consumption. At this time, fishers and
fishmongers preserve the freshness of fish by using Ice in the fish storage. However, it is considered
ineffective due to improper ice change time. Therefore, monitoring temperature is very important and helpful
to find the right time when replacing the Ice used to ensure the quality of fish. The development of this
device uses Arduino ESP32, DHT21 Sensor, Micro SD Module, Internet of Things system, monitoring using
Blynk Application and notifications using Telegram App. DHT21 sensor test results obtained a data
conformity level (Error Level) of 2%. At the fish storage room temperature, there is the lowest temperature
of 10.50 °C and ice temperature conditions in the storage of 0 °C. Therefore, the best state to keep fish fresh
that researchers want is 0 °C to 2 °C at ice temperatures or 11.50 °C obtained in testing the time it takes to

replace Ice by about 10 hours.
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1 Introduction

Fish is one of the high-protein foods that help the
development of the human brain. To maintain the
freshness of the fish to be consumed, the fish storage
process must be as well as possible. Unfortunately,
modern fish storage containers are pretty expensive, and
users only use a container filled with ice cubes as a
cooler to keep the fish fresh for a few days.

Conventional fish storage that exists today has
several drawbacks. One of the drawbacks is when the
user wants to know the stored ice supply. Stored ice
supplies will affect the temperature, humidity, and
quality of the fish. Currently, users have to look directly
into the fish storage area to find out the stock of Ice
stored. The checks carried out are less effective because
they are time-consuming and coupled with limited
human memory, which often forgets, causing the quality
of the fish to be poor.

In research [1], an automatic control system for a fish
cooler with a constant temperature. Research tools
consist of a heatsink, Peltier, temperature gauge, and
pump. The device, which is the system in this study, uses
a temperature sensor and Bluetooth. In this study, the
user also has to pay quite a lot of money, and the
monitoring system designed with Bluetooth media has
shortcomings in terms of distance. Therefore, it is
necessary to create a more efficient automatic
monitoring system. Many modern technology designs
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make it possible to develop practical solutions to
develop more flexible automated monitoring systems,
one of which is using the Internet of Things (IoT). IoT
technology is a plug-and-play technology that provides
end-users ease of operation, remote access control, and
configuration. IoT is a statistical/architectural trend
widely used today and is a prospect for the future [2].
IoT data can be a rich source of evidence in dealing with
various formal and informal issues, multitenant cloud
infrastructure, and generating multi-jurisdictional
litigation [3].

Research [4] about monitoring basic needs using an
android-based microcontroller and a monitoring system
using the Internet of Things (IoT). The data generated
by the load cell sensor and the limit switch will be
processed by Arduino and sent to the Thingspeak
website. The sending data from Arduino to Thingspeak
via Ethernet Shield and a router connected to the internet
using a modem, then monitored using an Android
smartphone. Research [5] designed an IoT-based room
security system using an android application; this
system works using several modules, including an RFID
(Radio Frequency Identification) module, a camera
module, and a door lock solenoid. In research [6], the
Internet of Things (IoT) based PLTD Engine Oil Tank
Volume Monitoring System, Using ESP8266 as a
microcontroller and HC-SR04 Ultrasonic Sensor to
determine the oil volume. The process of sending data
from Arduino to ThingSpeak using the Blynk
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application. Then, lamp monitoring system using IoT-
based Nodemcu Amica cp2102 microcontroller [7].

Based on this background, in this study, the
researchers designed a temperature and humidity
monitoring tool for mini fish storage using temperature
sensors and humidity sensors based on the Internet of
Things. Detailed design will explain in the research
method.

2 Research Method

The data collection method used in this study is
observation and interviews. First, observations and
direct interviews were conduct to seek information from
fishers and sellers to determine how long it takes to
change the Ice in the fish storage area. In addition, direct
observations and interviews to assess the user
background to implement the designed device directly.

This study begins with the design of several inputs,
namely temperature sensors and humidity sensors, to
detect the condition of fish storage areas. The freshness
of fish is crucial in determining the overall quality of a
fishery product. Moreover, the speed of fish rot is
mainly affected by temperature [8].

Temperature & Aicroc -
I ! N Microcontroller
Humiditv Sensor

Panel LED

Internet of Things Smariphone

Figure 1. Device System Design

The microcontroller will process the input data
channel to the LED panel and the Internet of Things. The
output data is monitor using a Smartphone. The
workings of the device, starting with the temperature
sensor and humidity sensor detecting the room where
the fish store, after both sensors receive the condition of
the room where the fish store, then processed by the
microcontroller which released on the led panel. Then
the data from the temperature and humidity results are
stored by Micro SD (Figure 1).

The microcontroller will also process data if the
temperature in the storage room is below 12 degrees
Celsius. The microcontroller will start from the
beginning to detect the temperature and humidity of the
room where the fish store. Suppose the temperature is
above 12 degrees Celsius.

3 Results and Discussion

In the implementation of the device, the storage area
used is a box made of styrofoam cork that can maintain
the temperature inside the storage so that it is not
affected by the temperature from outside the storage
area. The physical shape of the storage parts used
styrofoam cork with dimensions of 40cm long, 30cm
wide, and 15cm high. The sensor temperature and
humidity position are in the bottom cover storage area.

The software discussion will explain the Listing
program used in the Small Size Fish Storage

Temperature and Humidity (Figure 2). Monitoring tool
using IoT. The first used library is the Serial
BLYNK PRINT connecting to the Blynk app. The
second library <DHT.h> uses DHT sensors on the
program. The third library <FS.h> serves to include all
related programs on the system. The fourth library
<SD.h> Connect sd card in the program. The fifth
library <SPL.h> is a dedicated library tasked with
handling SPI sync serial communication (Serial
Peripheral Interface). The sixth library <WiFi.h>
Connect WiFi In The seventh Program Library
<WiFiClientSecure.h> create WiFi on the program to be
accessible bias on the system used. The eighth library
<BlynkSimpleESP32.h> is the board to use on the
agenda. The ninth library <UniversalTelegrambot.h>
connects bots on telegrams on the system. The tenth
library <NTPClient.h> serves to access the time on the
program. The eleventh library <Wire.h> helps to
connect led wires to the program. The twelfth library
<LiquidCrystal 12C.h> serves to connect the LCD in
the program to be systemized, i.e., the display on the
LCD.

"DHT.h"
"F5.h"
"5D.h"
SPI.h>
<WiFi.h>

#include <WiFiClientSecure.h:>
$include <BlynkSimpleEsp32.h>
UniversallelegramBot.h>
#include <NTPClient.h>

#include <Wire.h>

#include <LiquidCrystal I2C.h>

Figure 2. Library

The results of the testing data of mini-size fish
storage equipment began with testing using a fish
storage place made of Styrofoam cork with a size to
withstand the cold temperatures inside the storage area.
The storage area fills with Tamban fish and Ice made
from seawater. The sensor is placed under the lid of the
storage area because in order not exposed to Ice or water
produced. The sensor used is a DHT sensor which has a
relatively good level of precision [9]. The tool to
monitor the temperature using the Blynk application to
know the lowest temperature in the fish storage. The
lowest temperature value displayed is about 10.50 °C.
Then before the actual data collection, it is necessary to
calibrate the device that design. The calibration process
is vital so that the resulting data is of high quality and
close to the truth [10].

In this study, to periodically maintain the
temperature, it must be below 12 °C. The temperature of
12 °C in hollow space is equal to 0 °C in ice water. This
condition corresponds to the ideal temperature of the
fish storage area, which is between -2°C to 0°C [11]. The
tool will send a notification to remind you at a particular
time when adding Ice and throwing water in the fish
storage through the telegram application. The time
required to raise the temperature to 12 °C is about 10
hours (Table 1). Data collection found some differences
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in data between the sensor and temperature measuring
device with an error of 2%. Therefore, the calibration
process aims to get the closest value, as described in the
study [10].

Blynk monitoring testing uses the Blynk application.
Researchers showed the amount of temperature and
humidity on the sensors. Blynk can be accessed if the
ESP32 module is connected to the internet and
successfully connected to a smartphone (Figure 3). The
advantage of ESP32 is that it can process data using
programming and with IoT technology [12]. It has
connected to the smartphone, and then there is a
microcontroller notification already related. If it is
disconnected, there is also a notification that the
microcontroller has a disconnect.

Table 1. Temperature-compare

The temperature in Ice (°C)

0 0.5 1 1.5 2
10.50 | 10.70 | 11 | 11.20 | 11.50
10.50 | 10.70 | 11 | 11.30 | 11.50
10.50 | 10.70 | 10.9 | 11.20 | 11.50
Sensor 10.60 | 10.70 | 11 | 1120 | 11.60

tfl"t'l‘:er;t“i“ 1050 | 10.80 | 11 | 11.20 | 11.50
° (Hf)“:vvv € 77050 | 1070 | 11 | 1120 | 11.50
Space) (oCy | 10:50 | 10.70 [ 109 [ 11.20 [ 1160

10.60 | 10.80 | 11 11.20 | 11.40
10.50 | 10.70 | 11 11.20 | 11.50
10.50 | 10.70 | 11 11.20 | 11.50

Researchers displayed temperatures in tests using
the telegram app to notify changes in the set upper
temperature. Telegram is one of the most promising
messaging applications today [13]. In the previous
studies, the telegram application's monitoring system in
measuring temperature was quite effective [14][15]. The
telegram app can be accessed by following
@TemHummBot accounts on telegrams and internet-
connected ESP32 modules. First, the temperature is set
and wants to be displayed, and then automatically, the
account @TemHummBot will give a message to the
users of the telegram application (Figure 4).

Figure 3. Application Blynk

Figure 4. Application Telegram

4 Conclusion

The temperature and humidity monitoring device for
fish storage using IoT has been successfully designed
based on the test results. This tool can accurately
measure the temperature and humidity of mini-size fish
storage. Therefore, the study results can formulate that
the temperature obtained by the dht21 sensor averages
the percentage of error 2%. The comparison of the
storage room temperature and Ice temperature is
10.50°C room for 0°C on Ice. Then monitoring Blynk
and telegram applications run optimally and affect the
connection that has.
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