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[Abstract]

In this paper, we deal with a system that provides temperature, humidity and fine dust data around infants
to parents through Arduino and Raspberry Pi. It controls the operation of the mobiles remotely through
applications. Android applications can perform the following functions. First, the infant's surrounding
temperature, humidity and fine dust data are received. Second, mobile controls the smart mobile remotely.
Third, recording and playing the voices of parents and enhancing the convenience of parenting. Through the
experiment of measuring the operating time of the remote control module, it was confirmed that the
application can quickly access the system. Existing products on the market do not provide environmental
information around the infants and application that has various functions. The system covered in this paper
is expected to improve child-rearing convenience by providing parents environmental information around

infants, remotely controllable function and convenient functions of the application.
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I. Introduction
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II. Related Works
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Table 1. Related Products

Products Strength Weakness
- Home cctv - No recordin
Sunflower | - Height adjustable ording
. function
Smart - Both batteries .
. - Not provide
Mobile[3] and adapters can .
environmental data
be used
- Provides only
Cute Petit music box
Smart - Affordable price function
Music - Simple to use - Not provide
Box[4] environmental
data
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III. System Design and Implementation

3.1 Development Environment
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Table 2. Hardware Development Environment

wollA AR&LE PM1001 DJARIA] £ A= A 1.0um

2ok 54 AN DHT-22% 3.3~5.5V R Atojoj|A
Absoly -40~80°C HA7HA] S +2%, &% +0.5°CY
QAR HoHE AT BEAY =w{15]0M=
DHT-11 2= &4 AIME ol8sto ADtE 7H571E
AT 18Rt =wollA ARgSE DHT-11 25k Al
M= Q& WOt +5%, 2% +2°CQI ¥HH, & =%
olx= DHT-22 25&= AINE AREst 57 HolHY
QAL H7E 5& +2%, +0.5C2 w2 IS =Hst
At 25 F4 AM Hlne & 3 2o

)

o]l
-

iA)g K

Table 3. Comparison of Humidity and Temperature
Measurement Sensors

Humidity Temperature
Error Range(%) Error Range(°C)
DHT-11 +5 +2.0
DHT-22 +2 +0.5
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Table 5. Software Development Environment

Kinds Software Name Version
0S Raspbian 0S ver 4.19
Android Android Studio ver 4.0.1
Development Tool
Programming Java ver 13
Language
Server Language Node.js ver 14.8.0
Arduino Arduino IDE ver 1.8.13
Development Tool

3.2 Configuration of Hardware and Software
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Raspberry Pi 4
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Fig. 1. System Configuration Diagram
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Smart Mobile System SW Configuration Diagram
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Voice recording
i function
Calendar function Voice slayback
function
SOS Transmission Other
el Modules
- Send SMS - URL setting
i - SOS number
- Send Location _
i i setting
information

- SOS phrase setting

Fig. 2. Software Configuration Diagram

3.3 Module Design and Implementation

a. Environmental Information Module
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b. Motion Control Module
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Fig. 5. LED Color Adjustment Function of Smart
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Fig. 7. Motion Controller Function of Smart Mobile App

c. Video Streaming Module
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Fig. 8. Streaming Activity of Smart Mobile App

d. Parenting Information Provision Module
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e. D-day Module
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Fig. 10. D—day Calender Activity of Smart Mobile App

f. Voice Recording Module
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Fig. 11. Record Player Activity of Smart Mobile
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g. SOS Transmission Module
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Location School Cafe House
Measurement 15 12 10
Data
Melody Play 13 1.2 1.1
Motor
Operation 1.2 1.4 1.2
V. Conclusions
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