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Establishing Case-based Reasoning Technology by Artificial Intelligence

Contaminated Sites identification and Remediation Treatment Method Selection
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Taiwan environmental protection agency (TWEPA) has already completed a series
of working regulations concerning the investigation analysis and remediation operations
of the whole soil and groundwater contaminated sites. Also, the regulations has been
carried out since then. According to the statistical data of TWEPA in 2018, there are
more than seven thousands soil and groundwater monitoring fields with still many of
polluting sites not being discovered and monitored. Therefore, massive budget are being
spent by TWEPA to only identify, assess, and monitor new polluting sites every year.
Recently, Artificial Intelligence and Big Data Analytics have been fully developed, it is
of great advantage to conduct rapid identification polluting sites through these
technologies in order to reduce considerable amount of budgets. This project aims to
construct soil and groundwater contaminated sites identification technology (phase I -
phase II) using Machine Learning and Decision tree. Basic Structures consist of Case
Collections, Case Interpretations, Build of Index by Cases, and the main core, which are
the case-based inference technics. Within the structure, the first two sections are based
on data gathered from EPA, while the third part are based on the Expert Conference to
construct the case index. As for the Decision tree, it could be mainly split into five major
parts, which are the collection of cases, interpretation of case, characteristic of cases,
modification of cases and evaluation of cases. From the perspective of capture of cases,
this project is using unsupervised learning from the Big Data Analytics to perform
classification on likelihood of cases, further then utilizing the decision trees or other
learning techniques from Machine Learning to determine whether or not the suspecting
sites are actual polluting sites. Lastly, Precision Analysis could help and judge the model
then send the result back into the database. To sum, this method could offer the decision

makers on the issue of site monitoring.

keywords: Decision tree, Machine Learning ~ Contaminated Sites
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Wit = - #F Python #2585

A3t F @ * python A%V AEiE (7K auE 2 o FEw ARV U 2 Ay
o TR H R A H %y 2 e o 3 K- Python ﬁi;\/ﬁ%? > % Anacondat #% 3%
P 973k ik o jupyter notebook © @ jupyter notebook # 7 % i 2 FRA 1 Web Ji&*
A ek 4h o T BB EF R AT Bk > 0 L H E 5
ES IR RRLE T LR

PR R A R TR A R G TR WA A B s~ AW
AR T %ifﬁ ﬁo?ﬂﬁ&w;~$Mww~£mzp\%»%ggﬁ¢
R ‘?%ﬂﬁ s FIF RS TR RO TSI e RHAIE

# ﬁﬁﬁf_""] ~ FEp) o j\?% & * 2_3-71] 5 sklearn.tree Ts.—.é_f’_“ 1 Decision Tree
Classifier & i » 2" U A 22 3 R A2 = P &% * sklearn.tree P & efic e 78 {7
i 2 AT AR R A pydotplus #- i ¢ sklearn.externals.six > i ¢ StringlO
fe T dm /A chexport_graphviz £ i TV AR auE B TALH B
RFER T VAN it > 2 2 VR e TR T AR OBl 0 oA o R AL
i R R A KRR o

¢ 1 sklearn.tree

Decision Tree Classifie

fregege

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from sklearn.model selection import GridSearchCV
from sklearn.metrics import accuracy_score

from sklearn.metrics import roc_auc_score

A EROTHEBRRETH

data =pd.read_csv('? & ¢ % & Fl.csv')
data.dtypes

data=data.drop(['Unnamed: 0'],axis =1) #3 ’,f -7

print(data)
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PRER = A ST SRR SR P} SERREE ¥

FHUBMHS 0 R A A TRUL > R A DB
[A1]: Rk 7§84~ [A2]: A %
A2~ [A7]: Rl FESKERES T eF o

Bw) ~[A3]: A B A [A4]: A E A& [A6]C B E A

2

data['A1'] = data['A1'].astype(str)
data['A2'] = data['A2'].astype(str)
data['A3"] = data['A3'].astype(str)
data['A4'] = data['A4'].astype(str)
data['AS'] = data['AS'].astype(str)
data['A6'] = data[' A6'].astype(str)

data['A7'] = data['A7'].astype(str)

BT BTSN T U B TR 90%F AR kPTR( train_size=0.9) ~ 10%F
sl jw;n];;k °

X = data.drop('A1', axis=1)#F #) ik 9 #%

y =data.Al

from sklearn.model selection import train_test split

X train, X test,y train,y test=train_test split(X, y, random_state=0, train_size=0.9)

columns = X_train.columns

f;ﬁ— LT AT S - T el (d 0 1A I S 2 558 0] * o StandardScaler & &
e LfF-

fit_transform P &_% Fit ez b > 2 7R B L "% 0 s ET?— (LN 3F: S

from sklearn.preprocessing import StandardScaler
ss X = StandardScaler()

ss_y = StandardScaler()

X train = ss_X.fit_transform(X_train)

X test =ss_X.transform(X test)

ARBEA L ECAEE > A S TR

modle_tree.ﬁt::};-; 8 1% X train, y_train & X g~ Y $#henA) fi i 2 - K

from sklearn.tree import DecisionTreeClassifier

model tree = DecisionTreeClassifier()

model tree.fit(X train, y train)
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1% X train 3508 & (70 RITER] 0 X test BI3E B & (7 RIIRTE R

y_pred_train = model tree.predict(X_train)

y_pred_test = model tree.predict(X _test)

from sklearn import metrics

import seaborn as sns

He BT AR SR

import pydotplus
from sklearn.externals.six import StringlO
from sklearn.tree import export_graphviz
dot_data = StringlO()
export_graphviz(
model _tree,
out file=dot data,
class names=['0",'1"],
feature names=X.columns,
filled=True,rounded=True,special _characters=True
)
graph = pydotplus.graph_from_ dot data(dot data.getvalue())

graph.write png('DT1.png")

FHRERR D RETHE
1% metrics.confusion_matrix & {78 ¥ ELduE 2 BF AR 5 TR KRR * y train,

y_pred train > sEL B 5w B E A% 0,1 & kgiFF AR o o

print(‘train evaluation ")
print(‘accuracy:%.2f'%metrics.accuracy score(y_train, y pred train))
confusion_matrix = metrics.confusion matrix(y_train, y pred train)
print(confusion_matrix)

cm =pd.DataFrame(confusion_matrix , index = ['0', '1"], columns = ['0', '1'])

sns.heatmap(cm, annot = True)

FHREMR D MBRETH
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F1* metrics.confusion_matrix i€ {7 R ¥ L duE 2 BT AL > FAL KR * y_train,

y_pred_train > BB T R EF1* 0,1 F kTR o o

print(‘test evaluation "

print('accuracy:%.2{'%metrics.accuracy score(y_test, y_pred test))
confusion_matrix = metrics.confusion_matrix(y_test, y_pred_test)
print(confusion_matrix)

cm =pd.DataFrame(confusion_matrix , index = ['0', '1"], columns = ['0", '1'])

sns.heatmap(cm, annot = True)
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