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课程导入：模型应用开发与部署需求
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 EDA, Exploratory Data Analysis, 数据探索性分析
• 重点是可视化
• 聚类和异常检测被视为探索性技术
• 在数据挖掘中聚类和异常检测

 探索性分析中，我们重点关注:
• 数据的描述性统计分析
• 可视化

 数据、模型可视化与工程化部署

什么是数据的探索性分析？
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示例：IRIS 数据集 

 Many exploratory data techniques are nicely illustrated with the 
iris dataset.
• Dataset created by famous statistician Ronald Fisher
• 150 samples of three species in genus Iris (50 each)

  Iris setosa
  Iris versicolor
  Iris virginica

• Four attributes
  sepal width
  sepal length
  petal width
  petal length

• Species is class label Iris virginica. Robert H. Mohlenbrock. USDA NRCS. 
1995. Northeast wetland flora: Field office guide to plant 
species. Northeast National Technical Center, Chester, 
PA. Courtesy of USDA NRCS Wetland Science Institute. 
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汇总统计

 Summary statistics 
•  location - mean, median
•  spread - standard deviation, variance, range
• frequency and Mode
• percentiles, mean
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可视化

   Visualization is the conversion of data into a visual or tabular 
format so that the characteristics of the data and the 
relationships among data items or attributes can be analyzed or 
reported.

 Visualization of data is one of the most powerful and 
appealing techniques for data exploration 
• Humans have a well developed ability to analyze large amounts of 

information that is presented visually
• Can detect general patterns and trends
• Can detect outliers and unusual patterns   
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示例：Sea Surface Temperature

 The following shows the Sea Surface Temperature 
(SST) for July 1982
• Tens of thousands of data points are summarized in a single 

figure
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可视化元素

Data objects, their attributes, and the relationships 
among data objects are translated into graphical 
elements such as points, lines, shapes, and colors.

Example: 
• Objects are often represented as points
• Their attribute values can be represented as the position 

of the points or the characteristics of the points, e.g., 
color, size, and shape

• If position is used, then the relationships of points, i.e., 
whether they form groups or a point is an outlier, is 
easily perceived.
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可视化：Arrangement

Example:  
• Arrangement is the placement of visual elements 

within a display Can make a large difference in 
how easy it is to understand the data
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可视化：Selection

Selection Is the elimination or the de-emphasis of 
certain objects and attributes

Selection may involve the choosing a subset of 
attributes 
• Dimensionality reduction is often used to reduce the 

number of dimensions to two or three
• Alternatively, pairs of attributes can be considered

Selection may also involve choosing a subset of 
objects
•  A region of the screen can only show so many points
• Can sample, but want to preserve points in sparse areas 
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可视化技术: Histograms

 Histogram 
• Usually shows the distribution of values of a single variable
• Divide the values into bins and show a bar plot of the number of 

objects in each bin. 
• The height of each bar indicates the number of objects
• Shape of histogram depends on the number of bins

 Example: Petal Width (10 and 20 bins, respectively) 
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可视化技术: Two-Dimensional Histograms

 Show the joint distribution of the values of two attributes 
 Example: petal width and petal length

• What does this tell us? 
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可视化技术: Box Plots

 Box Plots 
• Invented by J. Tukey
• Another way of displaying the distribution of data 
• Following figure shows the basic part of a box plot

outlier

10th percentile

25th percentile

75th percentile

50th percentile

10th percentile
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Box Plots 示例

 Box plots can be used to compare attributes
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可视化技术: Scatter Plot
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可视化技术: Contour Plot 

CelsiusExample: SST Dec, 1998
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可视化技术: Matrix Plots

 Matrix plots 
• Can plot the data matrix
• This can be useful when objects are sorted according to class
• Typically, the attributes are normalized to prevent one attribute from 

dominating the plot
• Plots of similarity or distance matrices can also be useful for 

visualizing the relationships between objects
• Examples of matrix plots are presented on the next two slides
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Data Matrix 示例1

standard
deviation
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Data Matrix 示例2
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可视化技术: Parallel Coordinates

 Parallel Coordinates 
• Used to plot the attribute values of high-dimensional data
• Instead of using perpendicular axes, use a set of parallel axes 
• The attribute values of each object are plotted as a point on each 

corresponding coordinate axis and the points are connected by a line
• Thus, each object is represented as a line 
• Often, the lines representing a distinct class of objects group together, 

at least for some attributes
• Ordering of attributes is important in seeing such groupings
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Parallel Coordinates Plots 示例 
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其他可视化技术

 Star Plots 
• Similar approach to parallel coordinates, but axes radiate from a central 

point
• The line connecting the values of an object is a polygon

 Chernoff Faces
• Approach created by Herman Chernoff
• This approach associates each attribute with a characteristic of a face
• The values of each attribute determine the appearance of the 

corresponding facial characteristic
• Each object becomes a separate face
• Relies on human’s ability to distinguish faces
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示例: Star Plots 

Setosa

Versicolour

Virginica



26

示例: Chernoff Faces 

Setosa

Versicolour

Virginica
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可视化原则

Introduction to Information Visualization - Fall 2013

 ACCENT Rules
    - Apprehension 
    - Clarity 
    - Consistency 
    - Efficiency 
    - Necessity 
    - Truthfulness
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Python 工具

• Python offers several libraries for analyzing, 
manipulating data, and developing interfaces to 
facilitate the creation of data analysis applications
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Python 工具: Matplotlib

• Matplotlib is used for 
    - Creating static, animated, and interactive visualisations
    - Produces publication-quality figures 
    - Has a wide variety of graphs and plots
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为什么选择 Streamlit?
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如何使用？
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模型交互形式
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模型交互形式：示例
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数据可视化
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Examples Gallery

• There are several templates and applications 
created by the community
- https://streamlit.io/gallery
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Streamlit 安装 

• Python 3.7 – Python 3.11
• Using a virtual environment is recommended 
• Install Streamlit

• pip install streamlit
• Test the installation

• streamlit hello
• Launch your own application

• streamlit run your_script.py [-- script args]
• python -m streamlit run your_script.py

https://docs.streamlit.io/library/get-started/installation 
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使用启动
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Streamlit 运行机制 
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基于Streamlit 的开发 

https://docs.streamlit.io/develop
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基于Streamlit 的开发 
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基于Streamlit 的开发 : Pages 
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Page 配置
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基于Streamlit 的开发 : Elements 
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Element Arguments
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基于Streamlit 的部署 

 Deploy your app and share it with your users
 There are three main processes:

• Install Python, Streamlit, and other dependencies in your deployment 
environment

• Securely handle your secrets and private information
• Remote start your app (streamlit run)

https://docs.streamlit.io/deploy
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部署选择
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 Streamlit Installation 
 Streamlit: Elements
 Streamlit: Development 
 Streamlit: Deployment

动手实践
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