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[Abstract]

This study aims to verify the accuracy of the air quality management system in Yangju City using
an artificial intelligence (AI) evaluation model. The consistency and reliability of fine dust data were
assessed by comparing public data from the Ministry of Environment with data from Yangju City's air
quality management system. To this end, we analyzed the completeness, uniqueness, validity,
consistency, accuracy, and integrity of the data. Exploratory statistical analysis was employed to
compare data consistency. The results of the Al-based data quality index evaluation revealed no
statistically significant differences between the two datasets. Among Al-based algorithms, the random
forest model demonstrated the highest predictive accuracy, with its performance evaluated through ROC
curves and AUC. Notably, the random forest model was identified as a valuable tool for optimizing the
air quality management system. This study confirms that the reliability and suitability of fine dust data
can be effectively assessed using Al-based model performance evaluation, contributing to the

advancement of air quality management strategies.

» Key words: Data quality, data preprocessing, random forwarding, machine learning,
model performance evaluation
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Data rQuality Index Evaluation
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Table 1. Data Quality Application Formula

Sortation application formula

Completeness -(missing/N)) * 100

Unigueness (Only number of data)/N)) = 100

Consistency consistency satisfaction data/N)

(
(
Validity (Validity Satisfaction Data/N))
(
(

Accuracy -(Accuracy violation data count/N))
(1-(The number of non-100% of the
Integrity uniqueness, validity, and consistency
indices/3)) * 100
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Fig. 1. Calculation of data quality index

Table 2. Data quality figures

Public Data Index PYTHON R
Completeness 99.67 100
Uniqueness 32.31 32.31
Validity 100 100
Consistency 100 100
Accuracy 100 100
Integrity 66.67% 66.67
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Table 3. Comparison table of data quality figures

Yangju City Data Index PYTHON R
Completeness 99.67 100
Uniqueness 28.87 28.87
Validity 100 100
Consistency 100 100
ccuracy 100 100
Integrity 66.67% 66.67
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Fig. 2. Final figures of the fine dust data quality index
for monitoring in Yangju City.
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data_R for both weeks
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1.3 An optimal algorithm suitability study through
Al-based model performance evaluation
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III. The Proposed Scheme

Table 4. Process of application of each analysis
tool and verification tool

Sortation | application Analysis area
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Table 5. Research Ideas Based on the Classification
Model Evaluation Results

Classification Model

X Result
Evaluation

Evaluation

Accurately predict the Random Forest:

Major classification rate of Excellent model

Goals pollutants (apply to 7 performance for PM10
analysis methods). level classification.

Common Accuracy / Precision / AUC=1.00 F1-0.98

ROC area = 0.98

Measurement | Recall / F1 Score ROC CA=0.98 PRE=0.98

Items curve area (AUC-ROC) RECALL=0.98
o Predictions for each Since the AUC for
Predictive member are necessary .
. : each class is 1, the
Interpretati | because each class is

classification is

ict i tl
on predicted independently perfectly accurate.

(e.g., logistic regression)

Evaluate how well the model | Suitable for the

Mo.deI. . performs the classification | model, overall
Suitability )

. task by comparing accuracy exceeds
Evaluation

with the standard. 90%.

Analyze whether the model

Overfitting / is overfitted or generalized | Not applicable for

Generalization . o
Evaluation well enough by comparing | overfitting.
training data and test data.
.. Il th .
Implicit Evaluate how we .e. Balanced in terms of
. model balances precision .
Evaluation precision and recall.
and recall.
Evaluate the scalability of
Model N the model _by con5|d§r!ng Not applicable for
Scalability | the expansion of decision scalability
Evaluation | boundaries and additional '

data.

Random Forest offers
the best interpretability
due to visualized
decision trees and
detailed analysis.

Whether the model is easy
to interpret and provides
clear decision trees or
simple logic.

Interpretability

Random Forest shows
excellent performance
in classifying and
predicting specific

How well the model fits
specific cases like

classifying or predicting
for a particular context.

Use Case
Specificity

events accurately.
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