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Abstract

Based on the Least Square Multiple Linear Regression (LSMLR) and Mie light scattering, a portable
dust particle online monitoring system was designed. LSMLR was used to linearly compensate the
data accuracy deviation. This solved the problem of low sensitivity of PM 2.5/10 particle concen-
tration monitoring and provided data evidence and decision-making advice for environmental
supervision and evaluation.
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Figure 1. STC89C52 pin diagram
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Table 1. Humidity compensation coefficient of temperature signal

# 1. BREESHEEMERY

SORH C] Cz C3
12 bit —2.0468 0.0367 —1.5955E-6
8 bit —2.0468 0.5872 —4.0845E—4
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Table 2. Temperature conversion coefficient table

=2 RERBRAKE

VDD d\/'C d\/'F SOr dy)/C Dy/°F
5V —40.1 —40.2 14 bit 0.01 0.018
4V -39.8 -39.6 12 bit 0.04 0.072
3V -39.7 -39.5
2V -39.6 -393
1V -394 —38.9
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Table 3. Temperature compensation coefficient table of humidity signal
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Figure 2. Detection display schematic
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Figure 3. PM 2.5 concentration error
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Table 4. Sensitivity test
F 4. RYUERER

AEXT R 0.4 (J8/> 20%) 0.6 0.8 (381 20%)
PM 2.5 67.8 pg/m’ 69.3 pg/m’ 69.6 pg/m’
PM 10 172.8 ug/m? 173.4 pg/m® 172.4 ug/m?
Table 5. Product parameter result test table
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10 72 R~ 160 * 130 * 100 mm
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