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# b gkm g € X E 2 shiny DT plotly leaflet
dygraphs zoo tesseract opencv

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

# 7 ¥ kxR
library(tesseract)
tesseract_download("chi_tra")

# L3 tesseract® = £ {* H po et &
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Interactive Data Visualization

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

e Common techniques:
— Brushing
— Painting
— ldentifying
— Scaling
— Linking

https://www.omnisci.com/technical-glossary/interactive-data-visualization



Ratings (%)

https://www.tiobe.com/tiobe-index/

30

25

20

15

10

2002

TIOBE Programming Community Index

Source: www.tiobe.com

Vr"w V"""*

== S~

~

2004

'\W GV Va% :
S

ol e

2006

\

W WA

2008

2010

W\jw

2012

2014

2016

-

2018

J

2020

= Java

w—
Python

e CH+

w— CH

== Visual Basic .NET
JavaScript

w== PHP

== SQL
Swift



Ratings (%)

https://www.tiobe.com/tiobe-index/

30

25

20

15

10

2002

2004

2006

TIOBE Programming Community Index

2008

Source: www.tiobe.com

2010

2012

2014

Saturday, Jan 2, 2016
e Java: 21.465%

N

2016

2018

2020

=== Java

-
Python

e CH++

w— CH#

== Visual Basic .NET
JavaScript

= PHP

= SQL
Swift



https://www.cmoney.tw/finance/f00041.aspx?s=1101
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https://www.crcpress.com/Interactive-Web-Based-Data-Visualization-with-R-plotly-
and-shiny/Sievert/p/book/9781138331457

The R Series

Interactive Web-Based
Data Visualization with
R, plotly, and shiny

Carson Sievert

@ CRC Press
Taylor & Francis Geoug
A CHAPMAN & HALL BOOK




https://plotly-r.com/

Welcome

1 Preface

2 Overview

3 Scattered foundations
4 Maps

5 Bars & histograms

6 Boxplots

7 2D frequencies

8 3D charts

9 Introduction
10 Saving and embedding HTML
11 Exporting static images

12 Editing views for publishing

Interactive web-based data visualization with R, plotly, and shiny

Welcome

This is the website for “Interactive web-based data The R Series

visualization with R, plotly, and shiny”. In this book, you'll gain

Interactive Webh-Based
Data Visualization with
R, plotly, and shiny

insight and practical skills for creating interactive and dynamic
web graphics for data analysis from r . It makes heavy use of
plotly for rendering graphics, but you'll also learn about other r
packages that augment a data science workflow, such as the
tidyverse and shiny. Along the way, you'll gain insight into best
practices for visualization of high-dimensional data, statistical
graphics, and graphical perception. By mastering these concepts
and tools, you'll impress your colleagues with your ability to
generate more informative, engaging, and repeatable interactive
graphics using free software that you can share over email, export

Carson Sievert

to pdf/png, and more. Qs

An online version of this book, available at https://plotly-r.com, is
free to use and is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 United

States License. If you'd like a physical copy of the book, you can order it from CRC Press and Amazon.
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https://shiny.rstudio.com/

Sh1 ny from eStudio

Get Started Gallery Articles Reference
Q- - EY: & - - addins -
£ image-graphics.Rmd
= Q| preview - 0 - a #Run -
16
17~ #¥ Using Terrain Colors
18
19- "7 {r}
20 image(x, y, volcano, col=terrain.colors(100),axes=FALSE)
21 contour(x, y, volcano, levels-seq(99, 208, by-5), add-TRUE, col="brown™)

22 axis(l, ot=x.ot)

Shiny is an R package that makes it easy &5

25 title(main-"Maunga Whau Volcano®, sub - "col-terrain.colors(10)", font.main-4)
=

Movie explorer

to build interactive web apps straight from -

R. You can host standalone apps on a m
webpage or embed them in R Markdown
documents or build dashboards. You can Pl
also extend your Shiny apps with CSS

themes, htmlwidgets, and JavaScript

actions.

Fitter o ey
Béimum number of ¥

reviews on Ratien
Tomatoas

Garrn o ot cam have
rstpia ganesa|

- -
Ourncton rama anesnn
145 Mipuzsan
B:1 | (Top Level) ©

Console

Deploy

=0
%
»
R Markdown ©
50

Help

Contribute O

& natebooks-with-r-markdown -

Environment  History Git  Spark =0
% [ | [Pimport Dataser + | o Ust» | (&
T Global Envirgnment =
Values
chapter "layers”
op List of 9
Functions
begin_figure function (x, options)
columns function (n, espect_retio - 1, max width - if (n .
draw_legends function (...)
end_figure function (x, options)
include_graphics  function (x, options)
is_lotex function ()
knitr_first_plot  function (x)
knitr_last_plot function (x)
plot_hook_bookdown function (x, options)
Files  Plots  Packages Help  Viewer =0
00 install | (@ Update @ Packra
Mame Description Version
System Library
assertthat Easy pre and post assertions. 01
~ baseBdenc Tools for base64 encoding 01-3
BH Boest C+-+ Header Files 1.60.0-2
biclust BiCluster Algorithms 120
bitops. Bitwise Qperations L0-6
bookdown Authoring Backs with R Markdown 0.0.71
boot Boatstrap Functions (Originally by Angelo 13-18
Canty for §)
brew Templating framework for Report Generation  1.0-6
broom Convert Statistical Analysis Objects into Tidy ~ 0.4.0
Data Frames
cataols Teols: meving window statisties, GIF, Base6a,  1.17.1
ROC AUC, etc
dlass Functions for Classification 73-14
dluster *Finding Groups in Data™: Cluster Analysis 20.4
Extended Rousseeuw et al
codetools Code Analysis Tools for R 0.2-14

12



https://shiny.rstudio.com/gallery/

Shi ny from eStudio

Get Started Gallery Articles Reference Deploy Help Contribute

Gallery

Shiny User Showcase

The Shiny User Showcase contains an inspiring set of sophisticated apps developed and contributed by Shiny users.

o, == i w"p?: Ll i b e = _-
& \ bt \ _
] \ - =
L} \ — :
‘ \ " 4 {_ —
% \ =
i =
=] __—:
Genome browser Papr Lego Set Database Explorer See more

Interactive visualizations
Shiny is designed for fully interactive visualization, using JavaScript libraries like d3, Leaflet, and Google Charts.
Google Charts demo
Heath sapendture on e sapestancy 199

-_V‘l ’n e

——

SuperZip example Bus dashboard Movie explorer Google Charts

13



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

Shi Ny from ®Studio

Telephones by region

Region:

N.Amer -

Data from AT&T (1961)
The World's
Telephones.

Number of Telephones

2e+07 4e+07 6e+07

0e+00

N.Amer

1951

1956

1957

1958

Year

1959

1960

1961

Back to Gallery

server.R ui.R

# Rely on the 'WorldPhones' dataset in the datasets
# package (which generally comes preloaded).
library(datasets)

# Define a server for the Shiny app
function(input, output) {

# Fill in the spot we created for a plot
output$phonePlot <- renderPlot({

# Render a barplot
barplot(WorldPhones[,input$region]*1000,
main=input$region,
ylab="Number of Telephones"”,
xlab="Year")

i)

Get Code

1 show below

14



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

Sh'l ny from GStudio Gallery Articles Reference Deploy Help Contribute
Part 1 - How to build a Shiny app Part 2 - How to customize reactions Part 3 - How to customize appearance
1. Introduction 11. Introduction 24. Introduction
2.R 12. Review of Part 1 25. Review of Parts 1 and 2
3. App architecture 13. Reactivity 26. HTML Ul
4. App template 14. Reactive values 27. Adding static content
0. Inputs and outputs 15. Reactive functions 28. Building layouts
6. The server function 16. render*() 29. Panels and tabsets
7. Sharing apps 17. reactive() 30. Prepackaged layouts
8. Shinyapps.io 18. isolate() 31. CSS
9. Shiny servers 19. observeEvent() 32. Recap - Part 3
10. Recap - Part 1 20. eventReactive()

21. reactiveValues()
22. Recap - Part 2
23. Parting tips

n.rstudio.com/denlov/

15



https://github.com/rstudio/shiny-examples

rstudio / shiny-examples @Watch~ | 215 Yestar 13k | YFork | 3.2k

<> Code Issues 29 Pull requests 13 Actions Projects 0 Wiki Security Insights

No description, website, or topics provided.

D 474 commits P 17 branches 0 packages © 1release 22 19 contributors &fs View license
1 e |

Branch: master v New pull request Create new file = Upload files = Find file Clone or download +

! cpsievert Merge pull request #175 from rstudio/joe/178-delayed-widget ... Latest commit ebd356e on 8 Oct
i 001-hello Convert to single-file app. 2 years ago
m 002-text Convert to single-file app. 2 years ago
Bm 003-reactivity Convert to single-file app. 2 years ago
i 004-mpg Convert to single-file app. 2 years ago
B 005-sliders Convert to single-file app. 2 years ago
B 006-tabsets Convert to single-file app. 2 years ago
i 007-widgets Convert to single-file app. 2 years ago
i 008-html Convert to single-file app. 2 years ago

16



o % S shiny F ¢

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

library(shiny)
runExample("01_hello")

runExample("02_text") # 7L & %

4=
—\\
‘(S‘A“

|

|

-\
piu
-\
|
“%t
K
—

runExample("03_reactivity") # ¥ &3k 35 + Tk & £

(
(
runExample("04_mpg") # g
runExample("05_sliders") # R 1
runExample("06_tabsets") #tab F o
runExample("07_widgets") # {7 & 4=
runExample("08_html") # 2 £ html

(

(

(

runExample("09 _upload") # + @4 %1 &

runExample("10_download") # * 1‘*&;?&1 £

runExample("11_timer") # 3+ pF =&

E+ iR

A Shiny app is a web page (Ul) connected to a
computer running a live R session (Server)

- R

Users can manipulate the Ul, which will cause
the server to update the Ul’s displays (by

running R code). .

https://shiny.rstudio.com/images/shiny-cheatsheet.pdf



RStudio ¢ &t

http://127.00.1:6570 | 2 | Open in Browse

Hello Shiny!

Number of bins:
1 [30] 50
[ R R
6 11 18 21 28 31 36 41 46 50
Hello Shiny!

by RStudio, Inc.

This small Shiny application demonstrates
Shiny's automatic Ul updates.

Move the Number of bins slider and notice
how the renderPlot expression is
automatically re-evaluated when its
dependant, input$bins , changes,
causing a histogram with a new number of
bins to be rendered.

Histogram of waiting times

il |||M‘||‘|I|I.._

50 80 30
;]'

Wamng time to next erupnon

20
1

14

Freguency

10

nmins)

app.R 1 show with app

library(shiny)

# Define UI for app that draws a histogram ----
ui <- fluidPage(

# App title ----
titlePanel{"Hello Shiny!"),

# Sidebar Layout with input and output definitions ----
sidebarLlayout(

# Sidebar panel for inputs ----
sidebarPansl(

# Input: Slider for the number of bins ----
sliderInput(inputId = "bins",

label = "Number of bins:",

min = 1,

max = 5@,

' ~ '7‘2 - -
AL E & o FTI
0 C:;/Program Files/R/R-3.6.1/library/shi Io—§ :FEA PP “‘F‘ /" — O x
“% Publish ~

-

18



0 I Hello Shiny! X +
C B8 @

[ Bockingcom @ Amarzoncom H eBay [ Facebook @ YouTube

127.0.0.1:6570

® Hello Shiny!

Q Number of bins:
1 50

> M T T T 1
o 1 & 1 16 21 26 3 36 41 46 50
88
v
=)
o

Hello Shiny!

by RStudio, Inc.

This small Shiny application demonstrates Shiny's automatic Ul

updates.
Move the Number of bins slider and notice how the renderPlot

expression is automatically re-evaluated when its dependant,

15 20 25
|

Frequency

10

Histogram of waiting times

£\ FastStone Capture

- x

OB 4 E H &

A2 5 FG

app.R
library(shiny)

# Define UI for app that draws a histogram ----
ui <- fluidPage(

70

Waiting time to next eruption (in mins)

80

90

1 show with app

19



*ﬂ“s&%w AT AR RS 5 0 AR AR

—

o FEN A
- shiny E
— B~ TR

— ?\ﬂl"ﬁff?‘% y H uﬁ;r];lg[%]ﬂj

Library(shiny)

EE |ui <= fluidPage()
E server <- function(input, output){}

—_— 73‘—;3 irfl:l"b’] /T \}:} #;ﬁ;'] Ui (Ui_R %K /73\) shinyApp(ui = ui, server = server)

_ i :rr:rUU :h‘\ 7},’.@_)@; server (Server.R gg Aa\ ) ° ui—nestedeunctionsthat assemble an

HTML user interface for your app

is P
. . . . . _af ; ithi ; h
— A % Shiny app : shinyApp(ui, server) « seper 2 o e o o

in the UI

¢ shinyApp - combines ui and server into
1;3 an app. Wrap with runApp() if calling from a
# %;lApp I~ F‘; E '7 + bﬁ # sourced script orinsideafunctic.n‘20

https://shiny.rstudio.com/images/shiny-cheatsheet.pdf



F11* Shiny_BasicDatatable.r

Bk @ A% Import_tidyverse.r®& » Tl » 4%k T
FAR I E A H B =8 o F{ AN BPN TR R
15

7 & RStudio A3 7 425% » » ¥ f RGUIi 423 {7
%+ https://shiny.rstudio.com/gallery/basic-
datatable.html

# 42 ;N 75 % > Shiny + P &%

21



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

Basic DataTable

Manufacturer: Transmission: Cylinders:
All hd All - All hd
Show |10 v |entries Search:
manufacturer model displ year cyl trans drv cty hwy fl class
1 audi a4 1.8 1399 4 auto(ls) f 18 29 p compact
2 audi a4 18 1399 4  manual(ms) f 21 29 p compact
3 audi a4 2 2008 4  manualims)  f 20 31 p compact
4 audi a4 2 2008 4 auto(av) f 21 0 p compact
5 audi a4 2.3 1999 & auto(ls) f 16 2 p compact
6 audi ad 2.8 1999 6 manual(ms) T 18 26 p compact
7 audi ad 31 2008 6 auto(av) f 18 27T p compact
8 audi ad quattro 1.8 1999 4 manual(ms) 4 18 26 p compact
9 audi ad quattro 1.8 1999 4 auto(l5) 4 16 25 p compact
10 audi ad quattro 2 2008 4 manual(msé) 4 20 28 p compact
Showing 1 to 10 of 234 entries Previous 2 3 4 5] 24 Next

ﬁ.ﬁ.}\ /E%

semverR ui.R

# Load the ggplot2 package which provides
# the
library(ggplot2)

‘mpg " dataset.

function(input, output) {

# Filter data based on selections
output$table <- DT::renderDataTable(DT::datatable({

data <- mpg
if (input$man != “All") {
data <- data[datafmanufacturer == inputman, ]
}
if (inputfcyl != “AllL"

v
LS
data «<- data[datafcyl =

}
if (inputftrans != "All") {
data «<- data[data%trans == input$trans, ]

1
i

data

m

= input$cyl,]

22



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

server.R ui.R

# lLoad the ggplot2 package which provides
# the 'mpg' dataset.

library(ggplot2)
function(input, output) {
# Filter data based on selections

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

if (input$man !'= "Al1l") {
data <- data[data®manufacturer == inputfman, ]
}
if (inputfcyl != "All") {
data <- data[data%cyl == inputfcyl,]
¥
if (input$trans != "All") {
data <- data[data%trans == input$trans, ]
¥
data
1))

server.R ui.R

# Load the ggplot2 package which provides
# the 'mpg' dataset.
library(ggplot2)

fluidPage(
titlePanel("Basic DataTable"),

# Create a new Row in the UI for selectInputs
fluidRow(
column(4,
selectInput("man™,
—
"Manutacturer:",
c("All",

unique(as.character(mpg$manufacturer))))
I ——

)s

column(4,
selectInput("trans”,
I
"Transmission:",
c("Aall",
unique(as.character(mpg$trans))))

)s

column(4,
selectInput("cyl™,
——
"Cylinders:",

c("All",
unique(as.character(mpgbcyl))))
) I —
:l)
# Create a new row for the table.
DT::dataTableQutput("table™) 23



# O it AR B
#iF 5 { e
# Shiny BasicDatatable.r

iIf (! require(tidyverse)) { install.packages("tidyverse"); require(tidyverse) }
If (! require(shiny)) { install.packages("shiny"); require(shiny) }
# [ AE R ECd H[{HCD2009. DATE SR B HEhps e

# e 25t A Import_tidyverse.rfE AERF => [FHHE A BR ] &%
# S RIfcShiny BasicDatatable.rf2=0hE - [ A CD2009.DAT

24



# Define Ul for random distribution app ----
ui <- fluidPage(
tittePanel("Basic DataTable"),

# Create a new Row in the Ul for selectinputs
fluidRow(
column(4,
selectlnput("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 1= "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
1)
}

# Create Shiny app ----
shinyApp(ui, server)

26



% RStudio € AL T BT

@ ~ - shiny - X
http://127.0.0.1:5551 Open in Browser %%~ Publish ~
Basic DataTable
Year-Month: Specialty: Gender:
Al - Al - Al -
Show|10 v entries search:
FEE_YM APPL_TYPE HOSP_ID APPL_DATE CASE_TYPE SEQ_NO CURE_ITEM_NO1 CURE_ITEM_NO2 CURE_ITEM_NO3 CURE_ITEM_NO4 FUNC_TYPE FUNC_DATE TREAT END_DATE
1 200901 1 0000000000000000000000000000017430 20090204 01 3866 04 20090131 1
2 200801 1 0000000000000000000000000000018622 20090212 01 247 " 20090102 1
3 200901 1 0000000000000000000000000000018622 20090212 01 919 " 20090109 1
4 200901 1 0000000000000000000000000000018622 20090212 01 752 il 20090114 1
5 200901 1 0000000000000000000000000000018622 20090212 01 844 il 20090121 1
6 200901 1 0000000000000000000000000000018622 20090212 01 852 " 20090126 1
7 200801 1 0000000000000000000000000000004734 20090209 01 6542 04 20090126 2
8 200801 1 0000000000000000000000000000017745 20090207 09 388 DO 06 20090108 20090113 1
9 200901 1 0000000000000000000000000000017745 20090207 09 369 05 20090111 1
10 200201 1 0000000000000000000000000000017089 20090211 08 3196 33 92 10 20081221 20090119 1
Showing 1 to 10 of 598,574 entries Previous |T| 2 3 4 5 59858 Next

27
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YRETERT

I Basic DataTable

C =8

X

J’_

@& 127.0.0.1:5551

@ Booking.com @ Amazoncom B eBay [ Facebook @ YouTube

€]
[«

tH

Year-Month: Specialty: Gender:
All - All A All -
Show entries Search:
FEE_YM APPL_TYPE HOSP_ID APPL_DATE CASE_TYPE SEQ_NO CURE_ITEM_NO1 CURE_ITEM_NO2
1 200901 1 0000000000000000000000000000017430 20090204 01 3866
2 200901 1 0000000000000000000000000000018622 20090212 01 247
3 200901 1 0000000000000000000000000000018622 20090212 01 919
4 200901 1 0000000000000000000000000000018622 20090212 01 752
5 200901 1 0000000000000000000000000000018622 20090212 01 844
6 200901 1 0000000000000000000000000000018622 20090212 01 852
7 200901 1 0000000000000000000000000000004734 20090209 01 6542
3 200901 1 0000000000000000000000000000017745 20090207 09 389 DO
9 200901 1 0000000000000000000000000000017745 20090207 09 369
10 200901 1 0000000000000000000000000000017082 20090211 08 3196 33 92
Showing 1 to 10 of 598,574 entries Previous i 2 3 4 5 59858 Next

28



Bar Chart & % [B]

F1#* Shiny_BarChart.r

Bk & LA * Import_tidyverse.r® » Tl > 4o g F
AR E S E B Y o G AR AP TR R
Vil

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

Shiny_BarChart_WithChineseNames.r 42 » H#-fl %] &
Frra v o

# #2575 B > Shiny & P &%



% RStudio € gL T BT

YR

S __—— UEEH - 0 x
hittpy//127.0.0.1:5551 | 2 | Open in Browser | ' ‘S Publish =

Number of visits by specialty

FRIRES - 01
o ~

IS : BEEES - I I I I I
| III
b,
i
=

200901 200803 200905 2009807 200909 200811

4000 G000 aoon
| |

2000

1]

BRHEH
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B Number of visits by spect X l +

- C &= @ 127.0.0.1:5551

E Booking.com @ Amazon.com i eBay “ Facebook @ YouTube

<l

> Q|

Number of visits by specialty

BBICHS :

‘01

hd ’

BB : FERESE -

HhEs B

2000 4000 6000 8000

0

01

200901 200902 200903 200904 200905 200206 200907 200908 200909 200910 200211 200912

THEA
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7FL 2] N e 2 &gﬁ-

) ~ - Shiny - [ X

httpy//127.00.1:5551 | 2 | Open in Browser | (= “%- Publish =
Number of visits by specialty
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https://shiny.rstudio.com/gallery/widget-gallery.html

Action button

Action

Curmrent Value:

[1]e
attr(,"class")
[1] "integer" "shinyActionButtonvalue"”

See Code

Date input

2014-01-01

Cumrent Value:

[1] "2014-81-61"

See Code

Shiny Widgets Gallery

For each widget below, the Current Value(s) window displays the value that the widget provides to shinyServer. Notice that the values change as you interact with

the widgets.

Single checkbox

@ Choice A

Current Value

[1] TRUE

Date range

2019-11-21 to 2019-11-21

Current Values

[1] "2@19-11-21" "2919-11-21"

S 4
ZANE M

Checkbox group

@ Choice 1
[ Choice 2
[J Choice 3

Current Values:
(BN

See Code

File input

Browse... No file selected
Current Value:

NULL

See Code
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https://mastering-shiny.org/

Mastering Shiny

Search

Table of contents

Welcome

Preface

Getting started
Introduction

1 Your first Shiny app
2 Basic Ul

3 Basic reactivity

4 Case study: ER injuries

Shiny in action
Introduction

5 Workflow

6 Layout, themes, HTML
7 Graphics

8 User feedback

Welcome

This is the online version of Mastering Shiny, a
book currently under early development and
intended for a late 2020 release by O'Rellly
Media.

Shiny is a framework for creating web
applications using R code. It is designed primarily
with data scientists in mind, and to that end, you
can create pretty complicated Shiny apps with no
knowledge of HTML, CSS, or JavaScript. On the
other hand, Shiny doesn’t limit you to creating

trivial or prefabricated apps: its user interface

OREILLY
Mastering

Shiny

Build Interactive Apps, Reports & Dashboards
Powered by R P

Hadley Wickham

components can be easily customized or extended, and its server uses reactive

programming to let you create any type of back end logic you want. Shiny is

designed to feel almost magically easy when you're getting started, and yet the

deeper you get into how it works, the more you realize it's built out of general

building blocks that have strong software engineering principles behind them.
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https://plotly.com/ggplot2/

m plotly |Graphing Libraries  ggplot2 O star 1,933
Search.. Plotly ggplot2 Library

Quick Start
With ggplotly() by Plotly, you can convert your ggplot2 figures into interactive ones powered by plotly.js, ready for embedding into Dash applications.
Getting Started

GitHub Building Al apps or dashboards in R? Deploy them to Dash Enterprise for hyper-scalability and pixel-perfect aesthetic.

community.plotly.com 10% of the Fortune 500 uses Dash Enterprise to preductionize Al & data science apps.

Find out if your company is using Dash Enterprise

Examples Install Dash Enterprise on Azure | Install Dash Enterprise on AWS

Basic Charts

Statistical Charts

Animations Basic Charts

Layout Options
o e - - :
- mww eee — s W A ——

geom_abline geom bar geom_contour geom_density geom _jitter geom_line
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Box Plot 447 Bl( £ %# [8))

* $|* Plotly_ggplot2_Boxplot.r

o B3k @ AA1* Import_tidyverse.r®& » Tl » 4ok T
FAn B > H e 2 o G TR R R R
15

o %% https://plotly.com/ggplot2/box-plots/

# 4% ;5 78 % > Plotly_ggplot2 + P 4%
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HTMLWIDGETS



https://www.htmlwidgets.org/

htmlwidgets forR m Showcase Develop ~ Flexdashboard Crosstalk Gallery GitHub
® ® Oregon Climate Station D: X
c 127.0.0.1:3612 =
Bring the best of JavaScript data Oregon Cimate Station Data  Data | vap
visualizationto R —
Color counties by U \ -
Use JavaScript visualization libraries at the R (None) - - ._ ~N 4
COﬂSOle, JUSt “ke plOtS Color markers by - 3 z .7-‘. : .
Annual temperature - ﬁ
- - £ e
Embed widgets in R Markdown documents and Size markers by .
Shiny web applications i - i
Develop new widgets using a framework that
seamlessly bridges R and JavaScript
Leaflet | & OpenStreetMap contributors, CC-BY-SA

v
At the R console In R Markdown docs In Shiny apps

rmarkdown.rstudio.com/flexdashboard/
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https://gallery.htmlwidgets.org/

htmlwidgets for R - gallery

Add Your Widget! htmlwidgets.org

Sort

Github stars v

126 registered widgets available to explore

Text Filter Author Filter

Tag Filter

CRAN Only

¥ ®

Showing 66 of 126

carat

2.5

g 2

a 1.5
1
0.5

carat

plotly ® star - 1609

Create interactive web graphics via Plotly’s
JavaScript graphing library.

ievert

DiagrammeR @ star 1281
Easily create graph diagrams using R.
®author: rich-iannone

®tags: visualization, diagram, networks
#js libraries: d3,viz,mermaid

A~
A,

leaflet ® star 57

Leafiet is an open-source JavaScript library for
interactive maps. This package makes it easy to
create Leaflet maps from R

®author: rstudio

mtags: v i
ujs |ibraries: leafl

[l name  age arade test1_score
1 b 28 c 83

2 Asriey 27 A s

3 James NSO A .

a Owvd » c L2

5 ey 29 s 91

6 s (02 ] 93

7 [T 4 ] 53

8 Jobin z A 99
9 ety NND c las

10 e 30 c 88

formattable ® star 517
Formattable data structures
®author: renkun-ken

Biags: >
Bjs |ibraries:
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htmlwidgets

~ fE @ | 22 > 3B R ¥ i * JavaScript library
;& JavaScript TR it ehE a0 R ¥ R H
¥ J‘zﬁig?J IS ¥ hehiE R

widget : 34138 /4]~ &
(https://en.wikipedia.org/wiki/Widget (GUI))



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
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https://d3js.org/

Overview Examples Documentation APl Source

3 Data-Driven Documents

= S Y T T T TN T TE== M L :
— . L7 ¥ : .

X o WM—

= 7“\ 0 O

. "
»

Like visualization and creative coding? Try interactive JavaScript notebooks in Observable!

D3.js is a JavaScript library for manipulating documents based on data. D3 helps you bring data to
life using HTML, SVG, and CSS. D3's emphasis on web standards gives you the full capabilities of
modern browsers without tying yourself to a proprietary framework, combining powerful visualization
components and a data-driven approach to DOM manipulation.
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https://observablehg.com/@d3/gallery

Gallery

Looking for a good D3 example? Here’s a few (okay, 168...) to peruse.

Animation
D3’s data join, interpolators, and easings enable flexible animated transitions
between views while preserving object constancy.

e
hr Ll
UL
Animated treemap Temporal force-directed graph Connected scatterplot The wealth & health of nations Scatterplot tour

=

3 ey

200¢ - *\ e

. >
Bar chart race Stacked-to-grouped bars Streamgraph transitions Smooth zooming Zoom to bounding box
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LEAFLET FOR R



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

Leaflet for R

-
Introduction

The Map Widget

Leaflet is one of the most popular open-source JavaScript libraries for interactive maps. It's used by
websites ranging from The New York Times and The Washington Post to GitHub and Flickr, as well

B

i as GIS specialists like OpenStreetMap, Mapbox, and CartoDB.
Markers This R package makes it easy to integrate and control Leaflet mapsin R.
Popups and Labels Features

¢ |nteractive panning/zooming

Lines and Shapes
e Compose maps using arbitrary combinations of:

GeoJSON and TopoJSON o Maptiles
o Markers
Raster Images o Polygons
o Lines
Shiny Integration o Popups
o GeoJSON

https://leafletjs.com/

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



Interactive Map 3 # ;% & [B]

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

library(leaflet)
leaflet() %>%

addTiles() %>%

addMarkers(lng = 121.515504, lat = 25.122318, popup
=" b2 2L

¥ L * Google ¥+ R4S J Ak AT - BEDG R

Fp 3% + [B] = OpenStreetMap
% RStudio 244 7 425% » 4% M RGUI L 7 > € B ATE T
K BT b B
#APNES R 2 Map &+ P 4% 50

%)E%#ZH:ZH:
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https://plotly.com/r/

SIGN IN SIGN UP

slil plotly Dash Consulting

Help Open Source Graphing Libraries R

Quick Start

Plotly R Open Source Graphing Library

Plotly's R graphing library makes interactive, publication-quality graphs online. Examples of how to make line plots, scatter plots, area

Getting Started

Cheat Shest
charts, bar charts, error bars, box plots, histograms, heatmaps, subplots, multiple-axes, and 3D (WebGL based) charts.

Full Reference

User Guide
Use Offline Sea rCh
geplot2 Search Plotly's R & ggplot2 D
Shiny Gallery
Shiny for Python Plotly Fundamentals
Examples
Plotly Fundamentals _-l- = = 2000 = Download / Expart Bt ok ¥ m
Basic - . - -9505 B o : :
- o - B = — _ B oo p
19008 ——] - s e ‘h,
Statistical - - - E —— - e
‘ ' 1950! _.= L """’“:"" N :ﬁ : . I P
Scientific e ‘g? ’Bmi_ F e i 3
v 5 © 4 % iy T B B % % %, =3 4 » -
Financial '
. . Embeddin
Maps Updating Static Image '8 More Plotly
Dashboards Graphs with
3D Plotly Graphs Export Knitr Fundamentals 53



https://images.plot.ly/plotly-documentation/images/r_cheat_sheet.pdf

i, BASIC CHARTS LAYOUT
plotly
N Line Plots «%s Bubble Charts = Legends -~ Axes
GETTING STARTED plot_ly ( plot_ly ( set.seed( 123 ) set.seed( 123)
x=c(1,23), x=c(1,2,3) x=1:100 *»=1:100
1. Install y=¢[5,6,7), y=dc>&7) y1=2%x+ rnorm (100 ) y1 =2%x+ rnorm( 100 )
type = ‘scatter’, type = scatter’, y2=-2%x+ rnorm ( 100 ) y2 =-2*x+rnorm( 100)
In the console: mode = ) mude: W RETS
install.packages ( ‘plotly’ ) size=c(1,5,10), plot_y ( axis_template <- list(
marker = list( X=X, showgrid = F,
calor = ¢ red’, ‘blue’, y=vy1, zeroline =F,
n type = ‘scatter’ ) %>% nticks = 20,
showline=T,
A add_trace( title = ‘A
2. Sign Up & Configure ~+* Scatter Plots R Heatmaps X=X, mirror = ‘all’)
y=y2) %%
plot.ly/r/getting-started plot_ly ( plot:ly ( ) plot_ly (
x=d1,23) :V;:(iltf.r.‘?-f,. o) layout( R=X,
y=d5,6,7), ) - legend = y=yl,
type =‘scatter’, list(x =0.5, type ='scatter’ ) %>%
mode = rkers')
y=1,
bgcolor = ) layout(
3. A Hello World Figure xaxis = axis_template,
yaxis = axis_template )
library( plotly )
p <- plot_ly (
x= marm( _1(}00 ) = Bar Charts M AreaPlots
y = rnorm( 1000 ),
mode = rkers’ )
plot_ly ( plot_ly (
x=¢(1,2 3) x=¢c(1,2 3),
y=c(5,67), y=cl56,7),
4. Plot the Figure! y=a=6 o y=d36.7)
type I, type
_ mode rkers’) mode i
In the console, either: fill =t )

Plat Offline by printing the figure:
POR print(p)

Plat and Save in Cloud:
plotly_POST (p)

R CLIENT BASIC CHART PLOT.LY/R ALL LAYOUTS PLOT.LWREFERENCE!#LAYOUQ'4



Histogram ¥ = H]

* 41 * Plotly_r_Histiogram.r
o R 2 A ¥ Import_tidyverse.r® » Tl > dok T
PRI E R b 8 > F{ AR O ER

il
o ?-ﬁ—é._ RStudio K'El ihf’l‘ ﬁ_f_‘\ y » ¥ ’L—l» RGui K’.‘g_'—%ﬁ %'?
* %% https://plotly.com/r/histograms/

#4757 % > Plotly R 3 P 4%
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Overlaid Histogram

* $|* Plotly_r_Histiogram_Overlay.r
o B3k @ A F* Import_tidyverse.r®& » TAL 0 o % F
FAR TR > H 8 B o G PTARAB P R B

il
o ?-ﬁ—é._ RStudio K:EF_ {f'r ﬁ_f_‘\ y » ¥ ’L—l» RGui K’.@_'—‘fi %'?
* %% https://plotly.com/r/histograms/

#4757 % > Plotly R 3 P 4%
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Choropleth Map 4 & * ¢ [g]

41 #* ChoroplethMap_plotly.r

7ok Xk Int J Health Plann Manage 2019;34:e291
(doi: 10.1002/hpm.2647) [PMID: 30204262] =
Figure 1

%+ https://plotly.com/r/choropleth-maps/ 7
World Choropleth Map

 choro: area; pleth : value

HAHZ RN IMG & P &x



https://plotly.com/r/choropleth-maps/

library(plotly)

df <- read.csv('https://raw.githubusercontent.com/plotly/datasets/master/2014_world_gdp_with_codes.csv')

# Light grey boundaries
1 <- list(color = toRGB("grey"), width = 8.5)
# specify map projection/options
g <- list(
showframe = FALSE,
showcoastlines = FALSE,
projection = list(type = 'Mercator')

)

fig <- plot_geo(df)
fig <- fig %>% add_trace(
z = ~GDP..BILLIONS., color
text = ~COUNTRY, locations
)
fig <- fig %>% colorbar(title = 'GDP Billions US$', tickprefix = '$')
fig <- fig %>% layout(
title = '2014 Global GDP<br>Source:<a href="https://www.cia.gov/library/publications/the-world-factbook/fields/2195.htm
1">CIA World Factbook</a>',
geo = g
)

~GDP..BILLIONS., colors = 'Blues’,
~CODE, marker = list(line = 1)

[

fig
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# O st AR AR
#iF i e
# 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","ltaly","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



| <- 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 = 1)
)
fig <- fig %>% colorbar(title = '‘No. of IMGS")
fig <- fig %>% layout(
geo=gd
)

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

dygraphs for R

dygraphs for R
The dygraphs package is an R interface to the dygraphs JavaScript charting library. It provides rich
m facilities for charting time-series data in R, including:
o Automatically plots xts time series objects (or any object convertible to xts).
R Console e Highly configurable axis and series display (including optional second Y-axis).
R Markdown * Richinteractive features including zoom/pan and series/point highlighting.
Shiny e Display upper/lower bars (e.g. prediction intervals) around series.

Various graph overlays including shaded regions, event lines, and point annotations.
Use at the R console just like conventional R plots (via RStudio Viewer).
Seamless embedding within R Markdown documents and Shiny web applications.

Series Options

Series Highlighting

Installation
Axis Options
Labels & Legends You can install the dygraphs package from CRAN as follows:
Time Zones install.packages("dygraphs™)
CSS Styling
Range Selector You can use dygraphs at the R console, within R Markdown documents, and within Shiny
el T T applications. See the usage documentation linked to from the sidebar for more details. There are a

https://dygraphs.com/
https://dygraphs.com/gallery/ 66



Time Series Chart FF % & 7] [B]

« 4] * Dygpraphs_TimeSeries.r

« K © AL 4% Import_tidyverse.r® » FAL 0 drk F
FFR T E S H s ¥ o F LA O ER
=

* % RStudio 434 7 #23% » » ¥ 7 RGui 4234 {7

# 42 7% 7% B 3 Dygpraphs + P &
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SECTION IV-A

OCR



Tesseract By

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)



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" )

F g m{:{ﬂ;}'&,"}’?j‘%m’# [l 1

HAL %% 3> OCRF P 4

R
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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.[1[213]

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]
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HUMAN FACE DETECTION



OpenCV (Open Source Computer Vision)

n

a library of programming functions
e 1999#& & AFF o F kL

O

- GAREPEREOE Y O RE- BRRY B R H R
_#/‘Ftl—‘-— l@‘* Pﬁmﬁg@f ’lé Fﬂ’;’}/\ﬁm,k,ﬁ%iﬁgﬁ‘zgir

R > BE T rlen i@

— Wik E- B F = B BB G T i REET > BaeH E R
g R Rl

 2000# 7IEEE Conference on Computer Vision and Pattern

Recognition = #

.+ 2006 # 111.0% A&

* 2012+# OpenCVenX £d - B22F Mt w
K #%

https://www.opencv.org/
https://cran.r-project.org/web/packages/opencv/index.html
https://zh.wikipedia.org/wiki/OpenCV

]“a\« (OpenCV.org)



Demo with opencv

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

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

# 4% % % *> HumanFaceDetection + P 4%

https://github.com/ropensci/opencv

77
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DEEP LEARNING



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 H20 : an open-source artificial
intelligence platform
(https://www.h20.ai/)

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

80
https://github.com/rstudio/reticulate



VALUABLE RESOURCES



https://datavizcatalogue.com/

The Data Visualisation Catalogue

About - Blog +« Shop - Resources

N 17 Es Espaiiol RU Pycckmit TR Tiirkge

Search by Function View by List
https://datavizcatal cgue,co;ﬁjind;};tm . - ’ Bar Chaf‘t BOX & WhISker P|OT BraInStOI'm BUbb|e Chart -
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https://rawgraphs.io/

: RAWCGrapnhs

RAW raphg About Blog Learning Gallery Documentation User survey I
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https://www.r-graph-gallery.com/interactive-charts.htmi

Interactive charts

0000

An interactive charts allows the user to perform actions: zooming, hovering a marker to get a

tooltip, choosing a variable to display and more. r offers a set of packages called the html

widgets : they allow to build interactive dataviz directly from =& .
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