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Abstract

This paper presents the performance evaluation of low-cost particulate matter sensors (LCPMS) using light scattering
technique. By creating a device for controlling sensors and measuring particulate matter with diameter of less than 2.5
microns (PM2.5) and 10 microns (PM10) for high- and low-concentration environments in a test chamber and for
comparing with the average PM2.5 and PM10 of 1-hour and 24-hour continuous of Pollution Control Department
(BAM1020) in February to June 2022. From the PM2. 5 and PM10 results, it was found that LCPMS and BAM1020 are
very strong correlation in the perfect positive. Correlation coefficient square (R?) and measurement error (E)) are

decreased by decreasing sampler time of LCPMS detection. The average PM2.5 of 24-hour continuous of LCPMS 5 is
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very strong correlation with BAM1020 by R? = 0.7786 and E), = 20.35. The average PM10 of 24-hour continuous of

LCPMS_1 is very strong correlation with BAM1020 by R?=0.8662and E; =13.53.

Keywords: Low-cost particulate matter sensors, Particulate matter, Light scattering
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Average Sampling Coefficients Bo L1

Sensor R R? %E
(Continuous) | Time Bo P1 | Lower | Upper | Lower | Upper
30s 085 | 0.73 | 884 | 045 | 7.90 9.71 0.43 0.47 | 51.43
1 hr. 60s 0.72 | 0.52 | 12.59 | 037 | 1145 | 13.74 | 034 0.39 | 64.87
180s 0.60 | 035 | 9.77 | 041 | 932 | 1023 | 037 0.44 | 48.27
LCPMS _1

30s 091 | 0.83 | 625 | 0.52 | 220 | 10.30 | 0.43 0.61 47.25
24 hrs. 60s 0.87 | 0.76 | 1022 | 043 | 6.09 | 1435 | 0.34 0.53 55.38
180s 092 | 0.84 | 796 | 0.61 | 6.89 9.03 0.51 0.71 40.00
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M3197 4 ANUFNRUT R wag Ep, voaU3unas PM2.5 v94 LCPMS ag BAM1020 52821381 31 Su (d0)

Average Sampling Coefficients Bo B1
Sensor R R? %Ey
(Continuous) | Time Bo P1 | Lower | Upper | Lower | Upper
30s | 0.83 | 0.69 | 10.01 | 075 | 9.03 | 1099 | 0.72 | 079 | 2638
1 hr. 60s | 072 | 052 | 1276 | 059 | 11.63 | 13.90 | 055 | 063 | 38.92
180s | 059 | 035 | 970 | 067 | 924 | 1017 | 060 | 0.73 | 60.67
LCPMS 2
30s | 0.86 | 0.74 | 863 | 0.80 | 3.95 | 1331 | 0.62 | 098 | 20.86
24 hrs. 60s | 0.90 | 0.80 | 1072 | 0.66 | 7.17 | 1428 | 054 | 079 | 27.51
180s | 091 | 082 | 7.88 | 1.00 | 673 | 9.03 | 083 | 1.18 | 61.55
30s | 087 | 0.76 | 698 | 1.14 | 6.05 | 791 | 1.09 | 1.19 | 36.09
1 hr. 60s | 0.71 | 050 | 11.46 | 0.86 | 1022 | 12.71 | 080 | 092 | 41.11
180s | 063 | 040 | 805 | 0.89 | 7.50 | 859 | 0.81 | 097 | 55.19
LCPMS 3
30s | 092 | 0.84 | 513 | 123 | 111 | 915 | 1.03 | 144 | 34588
24 hrs. 60s | 0.88 | 0.78 | 9.03 | 099 | 490 | 13.16 | 0.79 | 120 | 36.04
180s | 092 | 085 | 623 | 120 | 497 | 750 | 1.01 | 139 | 56.92
30s | 077 | 059 | 0.02 | 056 | -1.00 | 1.03 | 053 | 060 | 44.69
1 hr. 60s | 0.72 | 051 | 1227 | 085 | 11.09 | 13.44 | 079 | 091 | 42.14
180s | 059 | 035 | 890 | 1.13 | 837 | 943 | 101 | 124 | 70.06
LCPMS 4
30 | 079 | 0.62 | 9.86 | 1.11 | 409 | 1562 | 0.78 | 144 | 42.85
24 hrs. 60s | 0.90 | 0.80 | 996 | 098 | 627 | 13.65 | 079 | 1.16 | 39.78
180s | 091 | 082 | 6.66 | 1.70 | 531 | 800 | 1.40 | 1.99 | 71.44
30s | 084 | 0.71 | 9.78 | 075 | 885 | 10.72 | 0.72 | 079 | 26.16
1 hr. 60s | 072 | 052 | 12.67 | 056 | 11.54 | 13.80 | 052 | 060 | 39.36
180s | 059 | 034 | 876 | 050 | 821 | 931 | 045 | 055 | 39.67
LCPMS 5
30s | 0.88 | 0.78 | 8.18 | 0.81 | 3.86 | 1250 | 0.65 | 098 | 2035
24 hrs. 60s | 0.90 | 0.80 | 10.64 | 0.64 | 7.04 | 1423 | 052 | 076 | 27.62
180s | 091 | 082 | 6.00 | 0.80 | 455 | 7.45 | 066 | 094 | 3321
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M3197 5 ANUFURUT R uag Ep, voad3unss PM10 ¥89 LCPMS tag BAM1020 581381 31 $u
Average Sampling Coecfficients BO Bl
Sensor R R? Sensor
(Continuous) Time Bo B1 Lower | Upper | Lower | Upper
30s 0.90 | 0.82 | 18.58 0.59 17.06 | 20.10 | 0.56 | 0.62 17.16
1 hr. 60s 0.68 | 0.47 | 26.04 0.46 24.14 | 2794 | 043 0.50 40.37
180s 0.59 | 0.35 | 18.96 0.77 17.77 | 20.15 | 0.69 | 0.84 57.94
LCPMS 1
30s 093 | 0.87 | 14.78 0.72 9.11 | 2045 | 0.61 0.83 13.53
24 hrs. 60s 0.86 | 0.75 | 23.22 0.52 17.01 | 2942 | 0.40 | 0.63 27.51
180s 091 | 0.84 | 14.30 1.12 11.53 | 17.07 | 0.93 1.31 58.66
30s 0.89 | 0.80 | 22.02 1.01 20.58 | 23.46 | 0.96 1.07 49.68
1 hr. 60s 0.68 | 0.47 | 27.56 0.75 2575 1 2937 | 0.69 | 0.81 49.63
180s 0.57 1 0.32 | 20.13 1.43 18.97 | 21.29 | 1.28 1.58 79.52
LCPMS_2
30s 0.88 | 0.78 | 22.14 1.07 15.85 | 28.42 | 0.85 1.29 50.21
24 hrs. 60s 0.87 | 0.75 | 25.19 0.82 19.46 | 3091 | 0.65 1.00 48.73
180s 0.90 | 0.81 | 15.40 2.21 12.52 | 1829 | 1.80 | 2.62 80.85
30s 0.90 | 0.81 | 17.49 1.64 15.89 | 19.08 | 1.56 1.72 62.48
1 hr. 60s 0.68 | 0.46 | 24.19 1.23 22.16 | 26.23 | 1.13 1.33 60.96
180s 0.62 | 0.38 | 13.16 2.20 11.59 | 14.74 | 2.00 2.40 74.00
LCPMS_3
30s 0.93 | 0.87 | 15.59 1.78 10.03 | 21.15 | 1.52 | 2.05 62.43
24 hrs. 60s 0.86 | 0.74 | 21.22 1.37 1.06 | 27.85 | 1.06 1.68 61.97
180s 0.93 | 0.86 7.31 3.00 3.82 | 10.80 | 2.54 3.46 75.48
30s 0.83 |1 0.69 | 17.74 1.45 15.58 | 19.90 | 1.35 1.55 57.04
1 hr. 60s 0.65 | 0.42 | 24.77 1.02 22.63 | 26.92 | 0.94 1.11 54.08
180s 0.62 | 038 | 13.45 1.70 11.89 | 15.01 | 1.54 1.86 67.08
LCPMS 4
30s 0.80 | 0.65 | 18.82 1.45 943 | 2820 | 1.05 1.86 57.20
24 hrs. 60s 0.85 | 0.73 | 20.61 1.19 13.62 | 27.60 | 0.92 1.47 54.77
180s 0.92 | 0.85 7.79 2.30 421 | 1137 | 193 2.67 68.83
30s 0.89 |1 0.79 | 22.64 1.03 21.20 | 24.07 | 098 1.09 51.81
1 hr. 60s 0.69 | 0.47 | 2697 0.78 | 25.15 | 28.79 | 0.72 | 0.84 49.23
180s 0.58 | 0.33 | 17.03 1.17 15.64 | 18.42 | 1.05 1.29 64.48
LCPMS._ 5
30s 0.90 | 0.81 | 21.15 1.15 15.22 | 27.08 | 0.94 1.36 52.07
24 hrs. 60s 0.87 | 0.76 | 24.63 0.85 18.84 | 30.42 | 0.67 1.03 48.80
180s 0.89 | 0.80 | 10.11 1.86 623 | 1398 | 1.50 | 2.22 66.13
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