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課前作業

#上課前請先安裝套件 : shiny DT plotly leaflet 
dygraphs zoo tesseract opencv

install.packages(c("shiny", "DT", "plotly", "leaflet", 
"dygraphs", "zoo", "tesseract", "opencv"))

#需另外安裝

library(tesseract)

tesseract_download("chi_tra")

#先載入tesseract套件再利用其內的函數安裝資料
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Topics

• Shiny

• Plotly for ggplot2

• htmlwidgets

• R for AI

• Resources
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Interactive Data Visualization

• Users can manipulate and explore graphical 
representations of data directly.

• Common techniques:

– Brushing

– Painting

– Identifying

– Scaling

– Linking

https://www.omnisci.com/technical-glossary/interactive-data-visualization
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https://www.tiobe.com/tiobe-index/ 榜樣
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https://www.tiobe.com/tiobe-index/ 榜樣
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https://www.cmoney.tw/finance/f00041.aspx?s=1101 榜樣
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https://tw.appledaily.com/life/20200326/FONETSFEQNSCZOA2FUVAV6HN2E/

* 2020 Mar 26

榜樣
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https://www.crcpress.com/Interactive-Web-Based-Data-Visualization-with-R-plotly-

and-shiny/Sievert/p/book/9781138331457
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https://plotly-r.com/
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SHINY
SECTION I



https://shiny.rstudio.com/
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https://shiny.rstudio.com/gallery/
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https://shiny.rstudio.com/gallery/telephones-by-region.html

程式碼
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https://shiny.rstudio.com/tutorial/

15



https://github.com/rstudio/shiny-examples
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顯示內建示範圖例

• 安裝與載入 shiny 套件後，一一執行範例
if (! require(shiny)) install.packages("shiny")

library(shiny)

runExample("01_hello")

runExample("02_text")  # 資料表格

runExample("03_reactivity")  # 回應設計 + 資料表格

runExample("04_mpg")  # 繪圖

runExample("05_sliders")  # 側欄工具 + 表格

runExample("06_tabsets")  # tab 頁面

runExample("07_widgets")  # 行為按鈕

runExample("08_html")  # 結合 html

runExample("09_upload")  # 上傳檔案工具

runExample("10_download")  # 下載檔案工具

runExample("11_timer")  # 計時器
https://shiny.rstudio.com/images/shiny-cheatsheet.pdf
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在 RStudio會跳出視窗顯示 按此可另開
瀏覽器顯示

程式碼
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另開瀏覽器顯示

程式碼
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Shiny 程式製作流程

• 挑選範例，複製程式碼供參考，修改程式碼

• 程式分為

– 載入 shiny 套件

– 匯入資料

– 資料彙整計算，用以輸出圖形

– 前端介面控制 ui (ui.R部分)

– 後端資料運算 server (server.R部分)

– 產製 Shiny app : shinyApp(ui, server)

# 也可產製App供網頁與手機用
https://shiny.rstudio.com/images/shiny-cheatsheet.pdf
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多條件篩選資料表

• 利用 Shiny_BasicDatatable.r

• 假設已先利用Import_tidyverse.r匯入資料，如果資
料檔放置於其他位置，請更改程式碼內的檔案路
徑

• 請在 RStudio裡執行程式，也可在 RGui裡執行

• 參考 https://shiny.rstudio.com/gallery/basic-
datatable.html

# 程式碼置於 Shiny子目錄
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https://shiny.rstudio.com/gallery/basic-datatable.html

程式碼

範例
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https://shiny.rstudio.com/gallery/basic-datatable.html
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#更改網站上的程式碼
#紅字為更改處
# Shiny_BasicDatatable.r

if (! require(tidyverse)) { install.packages("tidyverse"); require(tidyverse) }

if (! require(shiny)) { install.packages("shiny"); require(shiny) }

# 匯入資料集cd  可視CD2009.DAT實際擺放位置更動路徑
# ……

# ……

# 假設已先利用Import_tidyverse.r匯入資料 => 此匯入步驟可省略
#否則依Shiny_BasicDatatable.r程式碼，匯入CD2009.DAT
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# Define UI for random distribution app ----

ui <- fluidPage(

titlePanel("Basic DataTable"),

# Create a new Row in the UI for selectInputs

fluidRow(

column(4,

selectInput("feeym",

"Year-Month:",

c("All",

sort(unique(as.character(cd$FEE_YM)))))

),

column(4,

selectInput("specialty",

"Specialty:",

c("All",

sort(unique(as.character(cd$FUNC_TYPE)))))

),

column(4,

selectInput("idsex",

"Gender:",

c("All",

sort(unique(as.character(cd$ID_SEX)))))

)

),

# Create a new row for the table.

DT::dataTableOutput("table")

) 25



# Define server logic for random distribution app ----

server <- function(input, output) {

# Filter data based on selections

output$table <- DT::renderDataTable(DT::datatable({

data <- cd

if (input$feeym != "All") {

data <- data[data$FEE_YM == input$feeym,]

}

if (input$specialty != "All") {

data <- data[data$FUNC_TYPE == input$specialty,]

}

if (input$idsex != "All") {

data <- data[data$ID_SEX == input$idsex,]

}

data

}))

}

# Create Shiny app ----

shinyApp(ui, server)
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在 RStudio會跳出視窗顯示
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另開瀏覽器顯示
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Bar Chart 長條圖

• 利用 Shiny_BarChart.r

• 假設已先利用Import_tidyverse.r匯入資料，如果資
料檔放置於其他位置，請更改程式碼內的檔案路
徑

• 參考 https://shiny.rstudio.com/gallery/telephones-
by-region.html

• Shiny_BarChart_WithChineseNames.r裡，將科別代
碼改成中文

# 程式碼置於 Shiny子目錄
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在 RStudio會跳出視窗顯示

按此可另開
瀏覽器顯示
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另開瀏覽器顯示
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科別代碼以中文顯示
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https://shiny.rstudio.com/gallery/widget-gallery.html

* 有12種元件及其程式碼可供參考 33



https://mastering-shiny.org/
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PLOTLY FOR GGPLOT2
SECTION II



https://plotly.com/ggplot2/
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Box Plot 箱形圖(盒鬚圖)

• 利用 Plotly_ggplot2_Boxplot.r

• 假設已先利用Import_tidyverse.r匯入資料，如果資
料檔放置於其他位置，請更改程式碼內的檔案路
徑

• 參考 https://plotly.com/ggplot2/box-plots/

# 程式碼置於 Plotly_ggplot2子目錄
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在 RStudio顯示 (Viewer)

38



可存成網頁(內含互動式圖形)
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在瀏覽器裡顯示網頁
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HTMLWIDGETS
SECTION III



https://www.htmlwidgets.org/
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https://gallery.htmlwidgets.org/
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htmlwidgets

• 一種簡便的框架，讓 R可以使用 JavaScript library

• 讓 JavaScript 資料視覺化的套件能在 R 中使用

• 可以輸出為單獨的網頁

• widget : 控制項 /控制元件
(https://en.wikipedia.org/wiki/Widget_(GUI))
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htmlwidgets

• Leaflet : geo-spatial mapping

• dygraphs : time series charting

• Plotly : interactive graphics with D3

• rbokeh : R interface to Bokeh

• Highcharter : R interface to Highcharts

• visNetwork : graph data visualization with vis.js

• networkD3 : graph data visualization with D3

• DataTables : tabular data display

• threejs : 3D scatterplots and globes

• rglwidget : render scenes created with rgl

• DiagrammeR : diagrams and flowcharts

• MetricsGraphics : scatterplots and line charts with D3

https://www.htmlwidgets.org/showcase_leaflet.html 45



https://d3js.org/
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https://observablehq.com/@d3/gallery
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LEAFLET FOR R
SECTION III-A



https://rstudio.github.io/leaflet/

https://leafletjs.com/ 

https://github.com/rstudio/cheatsheets/raw/master/leaflet.pdf  49



Interactive Map 互動式地圖

if (! require(leaflet)) install.packages("leaflet")

library(leaflet)

leaflet() %>%

addTiles() %>%

addMarkers(lng = 121.515504, lat = 25.122318, popup 
= "上課地點")

#可先用Google 地圖找出欲顯示地點的經緯度

#預設地圖為 OpenStreetMap

#請在 RStudio裡執行程式，如果以 RGui執行，會開啟瀏覽
器來顯示地圖

# 程式碼置於Map 子目錄 50
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PLOTLY FOR R
SECTION III-B



https://plotly.com/r/
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https://images.plot.ly/plotly-documentation/images/r_cheat_sheet.pdf
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Histogram 直方圖

• 利用 Plotly_r_Histiogram.r

• 假設已先利用Import_tidyverse.r匯入資料，如果資
料檔放置於其他位置，請更改程式碼內的檔案路
徑

• 請在 RStudio裡執行程式，也可在 RGui裡執行

• 請參考 https://plotly.com/r/histograms/

# 程式碼置於 Plotly_R子目錄
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Overlaid Histogram

• 利用 Plotly_r_Histiogram_Overlay.r

• 假設已先利用Import_tidyverse.r匯入資料，如果資
料檔放置於其他位置，請更改程式碼內的檔案路
徑

• 請在 RStudio裡執行程式，也可在 RGui裡執行

• 請參考 https://plotly.com/r/histograms/

# 程式碼置於 Plotly_R子目錄
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Choropleth Map分級著色圖

• 利用 ChoroplethMap_plotly.r

• 資料來源 Int J Health Plann Manage 2019;34:e291  
(doi: 10.1002/hpm.2647) [PMID: 30204262]的
Figure 1

• 參考 https://plotly.com/r/choropleth-maps/的
World Choropleth Map

• choro : area; pleth : value

#檔案置於 IMG 子目錄
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https://plotly.com/r/choropleth-maps/
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#更改網站上的程式碼
#紅字為更改處
# ChoroplethMap_plotly.r

library(plotly)

Country <-

c("Philippines","Poland","Myanmar","USA","Argentina","Japan","Czech","Australia","

Germany","Dominican Republic","South Africa","Hungary","Brazil","UK","Costa

Rica","Paraguay","New

Zealand","Grenada","Austria","Canada","India","Indonesia","Ireland","France","Kore

a","Italy","Spain","Belgium","Chile","Guatemala","Netherlands","Slovakia","Sri 

Lanka","Thailand")

CountryCode <-

c("PHL","POL","MMR","USA","ARG","JPN","CZE","AUS","DEU","DOM","ZAF","HU

N","BRA","GBR","CRI","PRY","NZL","GRD","AUT","CAN","IND","IDN","IRL","FRA","

KOR","ITA","ESP","BEL","CHL","GTM","NLD","SVK","LKA","THA")

IMG <-

c(550,420,364,73,56,47,30,26,23,18,16,13,12,12,8,8,7,6,5,5,5,5,5,4,4,2,2,1,1,1,1,1,

1,1)

df <- data.frame(Country, CountryCode, IMG) 61



l <- list(color = toRGB("black"), width = 1.5)

# specify map projection/options

g <- list(

showframe = FALSE,

showcoastlines = TRUE,

projection = list(type = 'Mercator')

)

fig <- plot_geo(df)

fig <- fig %>% add_trace(

z = ~IMG, color = ~IMG, colors = 'Blues',

text = ~Country, locations = ~CountryCode, marker = list(line = l)

)

fig <- fig %>% colorbar(title = 'No. of IMGs')

fig <- fig %>% layout(

geo = g

)

fig
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另存為網頁顯示
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DYGRAPHS FOR R
SECTION III-C



https://rstudio.github.io/dygraphs/

https://dygraphs.com/ 

https://dygraphs.com/gallery/ 66



Time Series Chart 時間序列圖

• 利用 Dygpraphs_TimeSeries.r

• 假設已先利用Import_tidyverse.r匯入資料，如果資
料檔放置於其他位置，請更改程式碼內的檔案路
徑

• 請在 RStudio裡執行程式，也可在 RGui裡執行

# 程式碼置於 Dygpraphs子目錄
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可移動以調整
日期顯示範圍
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R FOR AI
SECTION IV



OCR
SECTION IV-A



Tesseract

• an optical character recognition (OCR) engine 
for various operating systems

• free software

• 1985-1994 : developed at Hewlett Packard 
labs

• 2005 : released as open source

• 2006 : sponsored by Google

https://en.wikipedia.org/wiki/Tesseract_(software)
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Demo with tesseract

if (! require(tesseract)) install.packages("tesseract")

library(tesseract)

write( ocr("D:/1.jpg", engine = tesseract("eng")), file = "D:/1.txt" )

tesseract_download("chi_tra")

write( ocr("D:/2.png", engine = tesseract("chi_tra")), file = "D:/2.txt" )

# 請自行更改圖檔與文檔的存放位置

#檔案置於 OCR子目錄
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Deep learning (also known as deep structured learning or hierarchical learning) is 

part of a

broader family of machine learning methods based on learning data 

representations, as

opposed to task-specific algorithms. Learning can be supervised, semi-supervised 

or

unsupervised [12115]

* 不同作業系統，不同套件版本，辨識結果略有差異 73



‧第一境界: (出於外而能觀) 昨夜西風凋百樹,獨上高樓,匡盡天涯路。(引自旻殊的《
蝶匕花》)

‧第二境界: (入於內而熊寫)衣帶漸竟終不悔,為伊消得人憔悴。 (引自柳永的《蝶匕
花》)

‧第三境界: (內外圓融而悟) 眾裡尋他千百度,醫然回首,那人卻在燈火閑珊處。 (引自
辛棄疾的《青玉案'元夕》)

* 不同作業系統，不同套件版本，辨識結果略有差異 74



HUMAN FACE DETECTION
SECTION IV-B



OpenCV (Open Source Computer Vision)

• a library of programming functions
• 1999年英特爾公司啟動

– 為推進機器視覺的研究，提供一套開源且最佳化的基礎庫
– 提供一個共同的基礎庫，使得開發人員的代碼更容易閱讀和
轉讓，促進了知識的傳播

– 通過提供一個不需要開源或免費的軟體許可，促進商業應用
軟體的開發

• 2000年在IEEE Conference on Computer Vision and Pattern 
Recognition公開

• 2006年釋出1.0版本
• 2012年 OpenCV的支援由一個非盈利性組織(OpenCV.org)
來提供

https://www.opencv.org/ 

https://cran.r-project.org/web/packages/opencv/index.html 

https://zh.wikipedia.org/wiki/OpenCV 
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Demo with opencv

if (! require(opencv)) install.packages("opencv")

library(opencv)

ocv_write( ocv_face( ocv_read("D:/ym.jpg") ), "D:/ym_ocv.jpg")

# 請自行更改圖檔的存放位置

# 僅展示第一步驟偵測臉部位置。若欲進一步比對
臉部，需有可供比對的人臉資料。

#檔案置於 HumanFaceDetection子目錄
https://github.com/ropensci/opencv

https://cran.r-project.org/web/packages/opencv/index.html
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DEEP LEARNING
SECTION IV-C



Deep Learning

• R interface to TensorFlow : an open-source software 
library for machine intelligence 
(https://tensorflow.rstudio.com/) 
(https://www.tensorflow.org/)

• R interface to Keras : a high-level neural networks 
API (https://keras.rstudio.com/) (https://keras.io/)

• R interface to H2O : an open-source artificial 
intelligence platform 
(https://www.h2o.ai/)

• R interface to Python via reticulate
(https://github.com/rstudio/reticulate)

https://github.com/rstudio/reticulate
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VALUABLE RESOURCES
SECTION V



https://datavizcatalogue.com/
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https://rawgraphs.io/
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https://www.r-graph-gallery.com/interactive-charts.html
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Thanks for 

Your Attention 

!
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