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Home automation design based on STM32
LIU Peng-fei, ZHANG Wei-feng, WU Chen-xu, SUN Xiao-ming~

(Higher Educational Key Laboratory for Measuring & Control

Technology and Instrumentation of Heilongjiang Province ,

Harbin University of Science and Technology, Harbin 150080, China)

Abstract: A smart home system is designed which can realize the functions of face recognition, auto-
matic door opening, indoor CO concentration detection, indoor illumination detection, automatic con-
trol lighting, indoor temperature detection, indoor security detection and other functions. The
purpose is to let people get safe and practical living environment at home. Through the establishment
of WiFi communication, the mobile phone control door opening is realized. This design adopts the
OpenMV camera based on STM32F765 chip as the main identification instrument. The linear back
projection algorithm is used to calculate the collected face data and the calculation results are compared

with the face database to realize the automatic door opening function. When the system is running con-
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tinuously, the data collected by the external equipment such as CO gas sensor, temperature sensor,

optical sensor, infrared sensor and photoelectric sensor are processed to complete the corresponding

detection and processing functions. Finally, the whole system is checked by the hardware model. The

experimental results show that the system runs smoothly and all the function indexes have been

achieved. A more reliable smart home system is obtained.

Key words: internet of things; home automation; face recognition; sensor
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Fig.2 Structure diagram of photoresistor sensor circuit
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Tab.3 Face recognition test table

321 WHIREC RMOREC IR/ %
SR 1 60 0 100
T E 2 60 0 100
LHE 3 60 0 100
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Fig.5 Face detection running graph
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Fig.6 Smart home server receives information from

the mobile phone server
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Fig.7 Mobile phone client side displays the informa-

tion map sent by the home system
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Fig.8  Display chart 1 of CO concentration real-

time acquisition
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Fig.9  Display chart 2 of CO concentration real-

time acquisition
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Display chart 3 of CO concentration real-

Fig.10

time acquisition
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Tab.4 Value table of mercury thermometer

Mk HREEZ/C hARE/C MR/ C

ST E 1 24.0 25.5 23.3
S E 2 24.5 25.2 23.0
SR E 3 24.0 25.5 22.3

x5 RERZEBEXRER

Tab.5 Temperature acquisition table of household system

Wikl RREE/C WhARE/C MR/ C

SLHGE 1 24.4 25.3 23.0
S E 2 24.0 24.9 23.0
S 3 23.7 25.0 22.6

HH R 4.3 5 H Ry X L AT X e K R
F G5 bR AR BE TR [ B )5 5 B I ) i
JEAE 2 E W4 X E A B 0.5 °C L BOIE &5 &R
SRR RE G AR, RERERIE BT E
K11 B,
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Temp: 22.6C
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Fig.11 Display diagram of indoor temperature acquisition
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Tab.6 Comparison table of illuminance acquisition values

MWikdl REMWE/Ix BEIHE/Ix HEH/1x
SEE 1 123.7 120.0 3.7
SR 2 184.6 182.0 2.6
S 3 133.0 135.0 2.0
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Fig.12 Tlluminance feedback chart
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Fig.13  Siulated illegal invasion diagram

BRI AR L HE A 2 N 3755 1AL 13 i
MR T BN Z 5 fih k2 R E v 7 5530
A4 12 s s MCU 57 BIFSR B 37 185 06 i) 70 32 AL

14 EERERRE
Fig.14 SMS alarm prompt diagram
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