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Abstract :

Particulate Matter (PM2.5) has various adverse effects on health. Climate and industry

activity and traffic volume are the main causes, especially in urban area. In order to construct an

effective forecasting system, many measurement systems are required, but it is impossible in

reality. Therefore,

in this study, we propose a method to infer PM2.5 condition by using rule

induction technique. The experimental results showed a classification accuracy of 71%.
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Table 1. Collected data characteristics

No Variable Mean+SD No Variable Mean+SD
1 |Temp (°C) 14.04+4.51 13 |Snowfall_3H (cm) NaN+NaN
2 |Rain (mm) 1.01+1.52 14  |Amount of cloud (10) 5.09+3.88
3 |Wind speed (m/s) 2.43+1.31 15 |Middle low amount of cloud (10) 2.82+3.46
4 |Wind direction (16) 216.01£105.43 16 |Lowest height of clouds (100m) 13.294£9.60

5 |Humidity (%) 54.79£23.08 17

Visibility (10m) 1506.38+615.21

6 |Stemp pressure (hPa) 8.29+2.69 18

Ground condition code 0.55%+0.50

7 |Dew point temp (°C) 3.59+4.71 19

Phenom number (domestic) 2410.78+27303.47

8  |Loca surface pressure (hPa) 1003.14£5.21 20

Ground temp (°C) 16.83+9.34

9 |Sea surface pressure (hPa) 1013.34£5.29 21

5cm ground temp (°C) 15.45+5.16

10 |Sunshine (hr) 0.51£0.46 22 |10cm ground temp (°C) 14.86+3.06
11 |Irradiation (MJ/m2) 1.07+£0.92 23 |20cm ground temp (°C) 14.4941.93
12 |Snowfall (cm) NaN+NaN 24 |30cm ground temp (°C) 13.52+1.54
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Fig. 1 Data analysis process
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Table 2. Overall flow pseudo-code

BEGIN
x_tr, y_tr = dataRead()

x_categorized = discretize(x_tr)

=W o=

rules = rule_induction(x_categorized)
classify(rules, x_test)
evaluator(y_test)

END

~N O Ol

o delHE #HAd [8]. 2 ¥ SEEFT 25
l HES AF HolHE 2 A¥ :
THAELE s AREE dlolEe BxE 1dH3%
Aok AR Ee] e SAE TR HA gre=

HWeE, A7, sgarish 719 =7 A
20161 4€oll= Eo]l oA k] wiEe] AAE
tolel= EA| 3HA ¥sk7] wEel AEoA Ho]
H BXE 318 + gl

AWzl AFL F 2 gAF= (Pseudo-code)
o} Zo] FHrt.

a9 38 AEEE FH tholojadow x
33 g o = LEM]1_algorithm_start

Z File_Reader, MAD, LEM1,



10cm ground temp(°C)

20cm ground temp(°C)

==X

M 132 M 43 20184 8&

30cm ground temp(°C) 5cm ground temp(°C)

181

Humidity(%)

3
75 100 125 150 175 200 225
Irradiation(M)/m2)

1B 16
Rain(mm)

Wind direction(16)

0 60 80
Wind speed(m/s)

10 15 20 25
amount of cloud(10)

2 4
dw point temp(“C)

0 15 20 25
ground condtion code

ground temp(°C)

2 4 6
local surface pressure(hPa)

o 2 4 6 8 10
lowest height of clouds(100m )

-5 o 5 10
middle low amount of cloud(10)

0 20 o &
sea surface pressure(hPa)

phenon number(domestic)

1000
snowlaHtcm)

1010

snowfall_3H(cm)

2 4 6 8
stemp pressure(hPa)

100000 200000 300000 400000 990 1020

1000 1010
visibility(10m)

0050

0025

0.000

~0.025

-0.050

L

0 500 1000 1500 2000

¥ 2. 9X vy s 2EaT)

Fig. 2 Weather data histogram
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Table 3. LEM1 pseudo-code

input: the set A of all attributes, partition {d }* on U
output: a single global covering R

1 |begin

compute partition A’
P:=A
R:=g
if A"  {d}"
then
begin
for each attribute a in A do

© 00 N O U W N

begin
Q=P —{a}
compute partition Q"
if Q € {d }" then P 1= Q

end {for }

R:=P

end {then }
end {algorithm }
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Rule 3) IF 67.5<%%<83.5 AND 10.0<&4H
$<1901.5 AND 15.05<5cmA|F2%<19.75 AND
7.7<10cmAF2%<18.55 AND 14.15<20cmA %
©%<15.55 AND 10.1<30cmA| 5L £<13.55

Rule 6) IF 67.5<%%<83.5 AND 986.5<3H
7]19+<1015.95 AND 10.0<&4¥H5<1901.5 AND
7.7<10cmAF2%<18.55 AND  7.7<20cmA| &<
%<15.55 AND 10.1<30cmA] F-&%<13.55
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AND 7.7<20cmA F-&%<15.55 AND 10.1<30cm
A F&%<13.55
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AND 14.15<20cmA] F2%<15.55

Rule 5) IF 10.0<384W35<1901.5 AND
14.15<20cmA F5<15.55 AND 10.1<30cmA| &
1=<13.55
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Rule 23) IF 0.0<¥%%<1.85 AND 0.0<%%
<330.0 AND 19.75<5cmA|5£%<30.0 AND
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0.005<2A+<0.685 AND 4.5<ZF 859 3<6.5 AND
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<14.15

Rule 18) IF 2.0<#A£3<11.0 AND 0.5<%
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Table 4. PM2.5 inference results in Apr. 2017

. . Actual class
Confusion matrix
Bad Good Normal
_ Bad 0 9 2
predicted
Good 0 11 53
class

Normal 7 119 464
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