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B SR

B TE BWUEE sitefld ~ SiteName County Itemld ItemName ltemEngN [temUnit MonitorDate Concentration
p— e I 2 L 582 pom 20193731 23; 0']23
_ — 43T ¥ 1 ZH| (ks ppb 2019/3/31 23 :
SiteName R UL S A 24 T T 4 BT PM10 pwe/m3 2019331 23t 35
County BURINEPRE R4 U FT  ETH 7 —&{Lg NO2 ppb 2019/3/31 231 6.17
ltemld R IR ¥ FTH B 4EER PM2S5  pegm3 201943731 23; 12

g — 84 7T FTH 3 BE 03 ppb 2019/3/31 23; 51.4

ltemName B P =1 UFT  FH 3 845 03 ppb 2019/3/31 224 51.1

ltemEngName BRI 2E 4 85T ¥ 1 —&{twR SO2 ppb 2019/3/31 22; 1.6

ltemUnit #83581|47) B3 1y A4 ¥ FrTH 33 4HEEFEG PM2.5 pg/m3  2019/3/31 22 9
. . 45T FH 7 _&8(LH pb 2019/3/31 22;

MonitorDate BRAHS - E W HTE 4 BR Py Eﬁ?{) L:,_l om3 201953731 22: 6'§j

Concentration =E (8E) A - o ) SR | Arm 01973731 27+ 0.6
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[ 1 def nermalize(train_set):
from sklearn. preprocessing import MNinMaxScaler

B SR R B B (0, 112’8

5. Ilz‘f:'lﬁz /s/\/ |J . zc¢ = MinMaxScaler{feature range = (0, 1)}
AN = = HEAFE i lireshapeMENE, FHE shapeh (BEHEE, 1)
B tﬂ Z1 é\’-l-‘ll'_'_ ) ‘(SI_ train set = train_set.wvalues.reshape(-1, 1)
AN E4 training_set_scaled = sc.fit_transforn(train_set)
7. ETI-‘ll'*J—_E%E'fb f return training_set_scaled, sc
8. EIRFIZRER = revn ar

= mEmEr

33 SHREFHIPM2.5 # gfm3 2019/3/5 114

2 —&{bhE Co ppm 2019/3/5 104

| —&iFE <0 ik 201075 10 return train, test, train set, test_set

7 —f{EF NO2 ppb 2019/3/5 114 [ 1 def training data_sorting{train_set, training set_scaled, periocd_num):

4 REEE PMLO # g/m3 2019/3/5 114 I_train = []

38H 03 ppb 2019/3/5 114 y_train = []

2 —& L% Co ppm 2019/3/5 114

1 —E 4k so2 pob 2019735 114 for 1 in ranze(period_num, len{train set)):

33 GBI PM2.5 1 gim3 2019/3/5 104 = I_train. appenditraining_set_scaled[i-peried_rum : i-1, 0D

| 7 —S4EE NO2 opb 2019/3/5 104 =Y v_train. append{training_set_scaled[i, 0D
: g SI_ ¥_train, v_train = np. array(¥_train), np.array(y_train)
| 4 BEFHE0 PMLO # gfm3 2019/3/5 104 ¥_train = np.reshape(¥_train, (¥_train. shapel0], ¥_train. shape(1], 1))
: 3 ig‘ 03 ppb 20154345 107 3'5 return ¥_train, y_train




LSTM
MODEL

. 7F :.:/\2”




A= AL A E5—RNN

*  LlSlotFiling BN EZIRAAAM 2T EIREABENEALER "hssth, "B, R "KE
c EHEHAEHZMRR

1 BEEnEEaL: - b B LDl
2. REfEn/28tHEAd -

> HREMERERREREEEN

/S

(m

MU E2BIREERFNRAE HmB2 B8R E-RNNA R



BIEA A IE—RNN

BEExBEINEE ) ) ] ]

T ) ) -
ol ) B A S O B B RN N e same network is used again and again
ERERBFIAREEERIAIMR Probability of Probability of Probability of

“arrive” in each slot  “Taipei” ineachslot  “on” in each slot

Memory Cel FVEE 1  — B B R HBOS 1=

ey
o //

i :'_‘ arrive Taupeu'on November 2"
Created with EverCam

http //www camdemy com




EfEREEE—LSTM

*  TEMemory CellBY A ELEER 1B - SoBRFBTERE
e MMATEAR (InputGate ) - B ( Forget Gate ) ~ i ( Output Gate )

78 Th8E &l P FR Y
AR EHl 2 AR EEA WA EREA Zo_'.
B TEiFMemory CelliRES | BrLiS ZAIRFRIE
7%
3 h 7l EHZARARWETELR | oHLE
B - EARELARERO0

[ Zf




[ 1 def LSTM _model(train,
import keras
from keras.models
from keras. layers
from keras.layers
from keras. layers

SRR A

test, X_train, y_train, sc;[ period_num, neurons_num, epochs_num, batch_nun)]

import Sequential

import Dense

import LSTH

import Dropout,BatchNormalization

keras. backend. clear_session()

regressor = Sequential(

regressor. add(LSTM(units = neurons_num, activation="relu’,input_shape = (X_train.shapel1], 1)))
regressor. add(Dense(units = 1))

regressor. compile(optinizer = ’adam’,|] loss = ’mean_squared_error’)

history = regressor.fit(X_train, y_train, epochs = epochs_num, batch_size = batch_num)

plt. title(’ train_loss’)

plt.ylabel (' loss’)
plt. xlabel " Epoch’)

plt.plot(history. history[“loss”])

plt. show O
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neurons_num : & TH S
132128
epochs_num : ERRE
50 * 100
batch_num : #t=2K/)\
40 ~ 160 ~ 320
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vkl

UNRHIRTIRE 2 T4E A RIS EKES SR IEZ=FE(E /D KEIS%) :

138532 - 8RR REEE
RRREARSFAEMAE R
epoch : 2B /K EERAEEEE
batch : 3E/KEE ERBEER

neuron

> #batchd0 vs batchl60
> #var.test(groupl, group2,conf.level
> t.test(groupl, group2,

= 0.95)

welch Two sample t-test

data: groupl and group2

T = -1.7876, df = 25.227} p-value = 0.08587
alternative hypothesis: frue difference in mean
95 percent confidence irfgrval:

= i -0,0040044036 0.00028213814

da> #var.test(groupl, group3,conf.level

T

isample estimates:
° mean of x mean of y
0.004038222 0.005899333

> #batchd0 vs batch320
= 0.95)

al

95

sal

0.

conf. Tevel=0.95,var. eual=F)

is not equal to 0

> t.test(groupl, group3, conf.level=0.95,var.eual=F)
welch Two Sample t-test

l

jdata: groupl and group3

1T = -1.0484, df = 28.151)] p-value = 0.3034
jalternative hypothesis: frue difference in mean
95 percent confidence inferwval:

-0.0027992388 0.00090357/T
sample estimates:

mean of x mean of y
0.004038222 0.004986056

> #batchl60 vs batch320
> #var.test(group2, group3,conf.level
> t.test(group2, group3,

= 0.93)

welch Two sample t-test

data: group2 and group3
t = 0.75674, df = 32.897
alternative hypothesis:

p-value = 0.45486

rue difference in mean
95 percent confidence im® =

0 001542299 0. 0032]RA55

is not eqgual to 0

conf. Tevel=0.95,var.eual=T)

is not equal to 0



Ok

i

LAH

BN

abE

+ Ed
A

|

AN

PUR i & BURIGNEERRE ( Test_MSE ) &/)\WREI10EZSEAS :

\/

1

No.

O 0 4 O U1 h W N

o}

TRRIAAEL
24
48
48
48
24
24
24
48
48
48

AT
128

128
128

Epoch
50
50

100
100
50
50
50
50
100
50

Batch
160
320
160
160
320

40
160
160

40

40

Test

0.003466
0.003484

0.003484
0.003487

0.003489
0.00349

0.00349
0.003496

0.003501
0.003507

MSE<0.0035
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The concentration of PM2.5 in Hsinchu will be : 24.132245

HTE B A —

¥ _Future = []

i = (lenf{inputs)+1)
¥_Future. append (inputs [ j-period mm:j-1, 0]}

¥ Future = np.array(i Future)
¥ Future = np.reshape(¥ Future, (¥ Future.shapel0], % Future.shape[1], 12}
¥ Future_predict = regresser.predict (X _Future)

¥ _Future_predict = sc.inverse_transform(¥_Future_predict)
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