國立中正大學    課程大綱
	課程名稱(中文)：
	數據分析方法

	先修科目或
先備能力： 
	先修科目：程式設計、地球與環境科學概論

	課程概述： 
	This course is an intermediate course in programming with Python and is intended to connect with the data science and machine learning. There are two cores to this class: 1. To learn coding in Python. 2. To learn mathematical fundamentals of data analysis and machine learning. Both cores will be applied on processing data in the environmental sciences. Attention is also paid to coding graphical user interface with Python. The prerequisites for this course include: programming with object-oriented language (e.g. C++ and Java) and understanding data in the environmental science (e.g. environmental chemistry, remote sensing and hydrology).

	學習目標： 
	Students will be able to use Python to develop and implement computer-based solutions for data analysis and machine learning after complete this course.

	教科書：
	Jake VanderPlas (2017) Python Data Science Handbook: Essential Tools for Working with Data, O’Reilly
（請尊重智慧財產權，不得非法影印教師指定之教科書籍）


	教學要點概述： 

	1. 教材編選：[image: image1.wmf]自編教材 [image: image2.wmf]教科書作者提供 

	2. 教學方法：[image: image3.wmf]投影片講述 [image: image4.wmf]板書講述 

	3. 評量方法：[image: image5.wmf]上課點名 20%, [image: image6.wmf]小考 20%, [image: image7.wmf]作業 20%, [image: image8.wmf]程式實作 0%, 
[image: image9.wmf]實習報告 0%,                         [image: image10.wmf]專案 0%, [image: image11.wmf]期中考20%, [image: image12.wmf]期末考20%, 
[image: image13.wmf]期末報告 0%, [image: image14.wmf]其它 0% 

	4. 教學資源：[image: image15.wmf]課程網站 [image: image16.wmf]教材電子檔供下載 [image: image17.wmf]實習網站 

	5. 教學相關配合事項：學期成績中上課點名、小考、作業等三項合併60%。



	課程進度： (Note: The underlined terms are python packages used in this course)

	第 一 週：
Basic Python Programming: Data types, Flow of Control, Function and Class
第 二 週：
Python Programming: pandas, numpy and scipy for Data Operation
第 三 週：
Python Programming: matplotlib for Data Visualization
第 四 週：
Coding for Acquiring Data on the Internet: requests, beautifulSoup, json and selenium; 4D Data Visualization: mayavi
第 五 週：
Coding Graphical User Interface (GUI): pyQt
第 六 週：
Knowing Data in the Environmental Science (Labeled Data, Unlabeled Data, Time Series Data); Concept of Machine Learning (ML): sklearn; Training Dataset, Validation Dataset, Testing Dataset and Dataset for Prediction
第 七 週：
Linear Classification (ML): Perceptron, Adaline and Logistic Regression
第 八 週：
Non-linear Classification (ML): Support Vector Machines, Decision tree and K-nearest Neighbors
第 九 週：
Regression (ML): Gradient Descent and Linear Regression Model
第 十 週：
Regression (ML): Error, Regulation and Polynomial Regression
第十一週
：
Unsupervised Dimensionality Reduction (DR): Principal Component Analysis
第十二週：
Supervised Dimensionality Reduction (DR): Linear Discriminant Analysis; Kernel Principal Component Analysis
第十三週：
Clustering Analysis (CA): K-means and Hierarchical Tree
第十四週：
Concept of Deep Learning (DL): Artificial Neural Network (ANN), Cross-Validation; Tensor Operations; Keras and Tensorflow; GPU Deep Learning Workstation
第十五週：
Classification (DL)
第十六週：
Regression (DL)
第十七週：
Convolutional Neural Network
第十八週：
Feature Engineering: Feature Selection and Rescaling Techniques
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