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Abstract

This study addresses the issues of traditional cribs, such as single functionality, weak interactivity,
and low integration, by designing and implementing an intelligent interactive system for infant
soothing and monitoring. The system employs STM32H7, STM32F4, and ESP32 as core controllers,
integrating multiple functions including temperature and humidity monitoring, adaptive lighting
adjustment, remote video monitoring, touchscreen interaction, an intelligent motorized rocking
cradle, and Bluetooth music soothing, thereby constructing an integrated smart parenting platform.
An intuitive graphical user interface is achieved using LVGL, multi-task scheduling is implemented
with FreeRTOS, and smooth, precise control of the cradle’s motion is realized by incorporating the
Field-Oriented Control (FOC) algorithm. Test results indicate stable operation of all system func-
tions, low latency in remote monitoring, and rapid response in music and cradle control, essentially
meeting the intelligent and refined requirements of infant care. This system provides a feasible
technical solution for achieving scientific parenting and enhancing caregiving efficiency and expe-
rience, demonstrating good practicality and expansion potential.

Keywords

Smart Crib, Infant Monitoring, FOC Algorithm, Remote Monitoring

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

B R e 5 R ROl & SRR, B )L SRR R BE A 5 B A SE 2 B BAR SR X 22
JURP TR R CAR R IR TG 2 & 5E5IE, 2 B Tl BHE T BRI F JLACR . LA AR
Ko sEBlR A FRAL 2 LY. X B R, RGRBIURKHRI I —. AR AR,
BUAZ T A 5555 ) BEZHR M, TEE 780 2 AR R B A LR e AR 28 ) L P A R R 9 45 7 T
ML E TR

2R, [ A S SR e LRI T CBUS — @it . B AT e an “ i 22 LR E R &t
AR N 2 LIRS I B Sh 8 S IR IVD DR 1]; JE St Fuidt — DR G IR . IR SR G e 2 A2k
VS BEALIEES, SEOL OB L0 R, R BEIRAE A S 2 YRS 2 A I S WU [2]-(4]. AR
M ETIAE SR . m R JE R LI T RE AR, (BAE R ONE . B RERE I R AL 3
A IRITEE[S] [6]. BEAKE, DA MATIREBSE. RE R H AR &M L
BEVHEE 7 T i R BE BEAR RTT 58, U Z I R 2L 2 S M RN SR A WA REC L
R4t

R, AHE TSR T2 LK PR 7737 5 %O il —— 4 N Je ik seit B4R B LIRS . 3]
MERR . B2 LA, BRI -Emn 2L S BB L ERS. ZAS

][l

Y

DOI: 10.12677/csa.2026.161028 338 T LR 58


https://doi.org/10.12677/csa.2026.161028
http://creativecommons.org/licenses/by/4.0/

ErFE %

PL STM32H7. STM32F4 J ESP32 NiZ | A Ic[7] [8], @i At HEAS Sl 2 AR E b [F], 48 iR i
WM, e S HIEN R AR R AN E . BEEHENRIE. B S R LS L E
IRE, JEEE L SEBAANIRE, SR E— DI & BRIEEW . R M2 LEP R fEF

A
= o

2. HHXIBIBHEAR
2.1. AHZEEILS GUI &

AMLZE H. (Human-Computer Interaction, HCD)2 8 5L | /7 5 R & 2 W5 BB 5 #AEIT N SR, K
O IE FIRTH A HACR S5 P RS . fEIRAR RS, BEH P A RGUENH P EERMEZEAND, &
W B L W R 5 — Sk JE . LVGUI (Light and Versatile Graphics Library){E Jy%% & 2815 B E
LNREIEZIRARN IR B R, SCR B R B S E e h] S TE Y. HLE T X S AR e (E
TSP ST R, I8 S R AL e R N, 4 EOIRESHUE B AR Bk 2 e, iR Bt
PR SEE SR « AHT 7R LVGUI K97 480 x 320 2 Fe & fib 38 57 71, SR RRIRIRSE « 476 5 5.
P, SR by, R S IR ThRE b, SEEl ¢ ELA 7 SIRIERLR[9]. WnlE 1.

BRI
B

BRFFL

FmEigit

FEREMW RETMESEIE

Y

gt Sigit

s, WiksL <U7

&, MRS

Y

Y

Figure 1. Human-computer interaction design
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Figure 2. Overall design schematic of the terminal
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Figure 3. Touch screen principle design diagram
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Figure 12. Music button control algorithm flowchart
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Figure 14. Motor angle control algorithm flowchart
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