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Abstract

Formaldehyde is a toxic and harmful gas having strong carcinogenic and cancer-promoting effects
on people, and it constantly threatens people’s health in work and life. Among the various detec-
tion methods, MEMS gas sensors have the advantages of small size, easy operation and fast sensi-
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tivity. In this paper, a formaldehyde detection system is designed with an STM32 microcontroller
as the core. The MEMS metal oxide semiconductor gas sensor detects formaldehyde concentration
information in real time, and the median-mean algorithm is used to filter the sensor signal. The
information collected is displayed in real time on an LCD screen and sent to the host computer for
analysis and storage using serial communication, while the temperature and humidity module is
added to collect the current environmental information to improve the integrity of the system.
System commissioning shows that the designed system can be long and stable on-site detection of
formaldehyde concentration, thus providing a simpler and more accurate design solution for for-
maldehyde on-site detection.
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Figure 1. Overall hardware system design
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Figure 2. Power conversion circuit
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Figure 3. Formaldehyde sensor circuit
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Figure 4. Communication module circuit
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Figure 5. Temperature and humidity module circuit

Bl 5. iRIRRE IR

2.6. FEICIREER

FEOCHRE R B B A€ 6 Fiam . STM32F103 308 BRI EEAS 1O FHR K4 H BLAUA 25 mA, RS
AIRB A 30 mA, PRIHCR A NPN 2 = A 3479 Akl . [l 7 BRI TAE g R, RE—A
PRI HEBH R31. FEPH R33 2 N IE g 2R A 75, R/ NBEA 10 KQo e I 1) R A B it — o R AEL A
WA R e A B . LEDO. LED1 FHRFE /R MR ARG F ARSI, 4 AR IR BERIA B
ZAFERN, LED] ST 5, UkEEE B sl 2 4 B {ER, LEDO ZL4T N4k,

3. BHEit
3.1. REB &R

B R G0 T LA D e R A T AR B IR FE B, A R 1 (5 o s A i 2 A L
[l LCD XA A BEAT SEIN B fE RGAWIRILSE I, 75 B R G AT T, FR i e Ja T

DOI: 10.12677/5€a.2023.121003 23 B TR R


https://doi.org/10.12677/sea.2023.121003

ARAEEEE . W AR BOE — BRI P SRR BB L BB, NS 240 R, R LED
LUATINKR, EoRREEER . B RGRARWE 7 Fis.

vce
j_:[f\ BEEP
LY
BEEP] el / Q1 LED0__DS?
| SN
N
1K 8050 ¥, LEDO 510
R33 LEDI DS? R24
- — ¥, 1ep1 M0
>—|||-GND = ¥
GND
(a)

(b)
Figure 6. Circuit diagram of sound and light alarm module
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Figure 7. Software system flow
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Figure 8. Data acquisition procedure flow
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Figure 10. Procedure flow of sound and light alarm
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