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1 f§il] ggplot2 1u2:P

ggplot2 {2 Harley Wickham 7£ 2005 4G 1), @& T —E4mimiE
FEEN 2K RS

¥ 1: Harley Wickham
AT R IR — B , A RIRT LB 4 I
GEtEDE, WA R 2L HAT A B Tk Frids 21 A ) P

BobPi: Ko S8, B2k SEARICRN 2 K&, 1%
Pz

1.1 qgplot

ggplot2 BN ENET 55 MM BB AR, o Tk ok
i ggplot2 fl, AIVEE Harley Wickham $#2ft T gplot pR%{ (quick
plot), ik A\¥E Tfi#t ggplot2 WIET B4 A, HUREHRE S ILEH 1 nT Ak o

B RANIE iris
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head(iris,10)

Ht Sepal.Length Sepal.Width Petal.Length Petal.Width Species

## 1 5.1 3.5 1.4 0.2 setosa
## 2 4.9 3.0 .4 0.2 setosa
## 3 4.7 3.2 1.3 0.2 setosa
#it 4 4.6 3.1 1.5 0.2 setosa
## 5 5.0 3.6 1.4 0.2 setosa
## 6 5.4 3.9 1.7 0.4 setosa
## 7 4.6 3.4 1.4 0.3 setosa
## 8 5.0 3.4 1.5 0.2 setosa
## 9 4.4 2.9 1.4 0.2 setosa
## 10 4.9 3.1 1.5 0.1 setosa
str(iris)

## 'data.frame': 150 obs. of 5 variables:

## § Sepal.lLength: num 5.1 4.9 4.7 4.6 55.4 4.6 5 4.44.9 ...

## §$ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.42.93.1 ...
## §$ Petal.length: num 1.4 1.4 1.3 1.5 1.41.71.41.51.41.5 ...
## $ Petal.Width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...

## $ Species : Factor w/ 3 levels "setosa","versicolor",..: 1111111111 ..
o Bilf—:

QU AYI RN 2 A LS L RAE LR P, A 2k P A B AR AN [

AR AR T AL .

library(ggplot2)

gplot(Species, Sepal.Length, iris, "boxplot",

Species, " RIEME QAW EKEHEZE)
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Species
boxplot (Sepal.Length~Species,data =iris,main = " KFEHFXLQAN L LK EHFLE
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A aplot eRAENH/IMEF A, HFEZR geom iXE Ny “violon” R,
ALl LAY R
gplot(Species, Sepal.Length, data = iris, geom = c("violin", "jitter"),
fill = Species,main = " KFEMF X P AKLEKENRERH")
IEME D ANESKE/NMEZE

8-

Species

. setosa
. versicolor
. virginica

Sepal.Length

] 1 1
setosa versicolor virginica
Species

o By

A AR REANAR S S8 BE R RO B, A FH (A5 T AR DX 93y o

k.

gplot(Sepal.Length, Sepal.Width, geom = "point",data = iris, colour = Species,
shape = Species,main = " LHLERKEMALLTFEW R ZE")
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e 1o .
SHITEEREMNEEEENBSE
45-
[ ]
[ ]
L]
4.0- L]
L]
[ ] L] u u
[ ] [ N
L] LN u
g 35° T Species
s ° [ ] oo o ° A [
'§ LI n u ® setosa
jut} e oo ° A anm EEA &=
g o A & A versicolor
D 30- oo . A AA aEnm mAsE mn nm
n A A AAAE A A u - V|rg|n|ca
AR AEEEA A | | n
A A a A [ |
A A A | | n
25- A AAnm n =
A A
° A A A
a A
2.0- A
] . ] \
5 6 7 8

Sepal.Length
o Bily-1y:
FIH facets SH2 T AR AOS L, FEHE oG L.

gplot(Sepal.Length, Sepal.Width, data = iris, geom = c("point", "smooth"),
facets = ~Species,main = " 2% HHRHHEE")
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LZH D ERIVE S E
setosa versicolor virginica
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1.2 ggplot2 WkIBiHL

i{ < L7 0
ggplot2: Elegant Graphics for Data Analysis https://ggplot2-book.org/

Fundamentals of Data Visualization https://clauswilke.com/dataviz/

1.2.1 RFERAS ) i Pl i 24

PAZ T iris £ Sepal.Length 5 Sepal Width B EA B, 43 51K 1
WNELRY plot pRELS geplot2 tH) ggplot PR HIHUR A, X HLRLA# geplot2
HHIE S 2

Rl (=FpJesd):

# Haha

plot(iris$Sepal.Length, iris$Sepal.Width)


https://ggplot2-book.org/
https://clauswilke.com/dataviz/
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iris$Sepal.Length
# gplot()
gplot( Sepal.Length, Sepal.Width, iris, "point")
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Sepal.Length
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# ggplot()

ggplot (
geom_point() # FEEA LA &

iris, aes( Sepal.Length,

4.5-
°
.
.
4.0- L]
.
. °
e oo
. o0
o 35- X °
E=] e o o0 o e oo
s 0 .
= e oo . . X
g e oo .
§ 30 0 ) e oo ooo .
. oo eeco o0
X KX
. e o o 0
e oo .
25- ° [ oo 0 °
° .
. ° . .
o o
2.0- °

6
Sepal.Length

1.2.2 B4

10

Sepal.Width)) + # 2#|KE BT

L] L]
()
LA ) L]
L LN
L]
L] L]
L]
7 8

Wr UHS EESHRURRE Y R EE - EHK.

ggplot A AT LR

1. HWMREL (DA ggplot BMBUTL) S21E (—AnEA—IEE) .
2. ggplot2 1EA) ] AR —AnE a2t —IR K, SRIgETERIZS 0,

BhgiEd “+7 S TR BHE I .

gegplot PRELEIAE 9 ERIF:

o FE (data) (ERIE)
» W (mapping)


https://bookdown.org/wangminjie/R4DS/intro-R.html#%E5%AE%89%E8%A3%85-rstudio

1 1A GGPLOT2 ev#2H 11

o JUMMXI4 (geom_ point() , geom_ boxplot())
o HitASiR (stats)

o BRI (scale)

o MARZ (coord)

o 431 (facet)

o i (theme)

. {EHERIRIH (output)

Hrba =27 -

Hadley Wickham X &R MAGTEVERIRRE N — KGR T2 M B 1) JL
%} % (geometric object, 45 geom) EIEIETE (aesthetic attribute, 4§
5 aes) M— L.

Besh, BT A AP B OSE A8 (statistical transformation, 415
stats), )G HltE R M ER AbRE (coordinate system, #i'5 coord) H,
s (facet) WJAT AR SR A AR AN A F B ETE o

BT GiERATI)

geplot( iris, aes(Petal.Length,Petal.Width)) +
geom_point( 2, 0.5, "red") +
geom_smooth ( "lm", F)
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12

ggplot(data =

, mapping = aes (D)

<GEOM_FUNCTION> ]
stat =@E3S\ED

position = Lo Rle]\E

<SCALE_FUNCTION>
<THEME_FUNCTION>

) +
<COORDINATE_FUNCTION> s
<FACET_FUNCTION> Je%

+

Bl 20 THIRAAR

s

NEERE (Fitikik)

geom_XXX() stat_XXX()

YRR

IR DERS

colfeolor/colour |

group | coord_polar

size | coord_map

identity i
stack | fuBEEE
| 24

mapping——aesthetics
SFBREISEY | coord_cartesian
Ty N | coord_fixed
i coord_flip

facet_grid

le_fill/color_xxx |
le_size_xxx
le_alpha_xxx
isca\eihnetypeixxx

{scale_shape o |

R, BFRER.

EIfIEEERS

Themes

annotations

INEESER

&iE

lement_text |

lement_rect |

K 3 ERXBFEHEEAZ T
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25-

2.0-

=
3
'

Petal.Width

1.0-

0.5-

0.0-

2 4 6
Petal.Length

1.3 AR E vs. s

ggplot(data = iris, mapping = aes(x = Petal.Length,y = Petal.Width, col = Species)) +
geom_point ()
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25-
[ ]
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o 000 ©
eoe o
® o00o0e o
o eo
0.0- , ,
2 4

Petal.Length

ggplot(data = iris) +

geom_point (mapping = aes(x = Petal.

25~
[ ]
2.0~
S 15-
=]
=
=
e °
1.0-
[ ]
05- °
o 000 ©
000 ©
o 000000 O
[ ] o0
0.0- \ .
2 4

Petal.Length

14
o [ 1]
)
000 [ N BN o
[ BN ] [ ]
0000 o [ ]
[ ] [ ] [ ]
[ ] [ ]
e 0 o [ ]
¢ Species
e © setosa

® versicolor

® virginica

Length,y = Petal.Width, col

Species
® setosa
® versicolor

® virginica

Species))
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REFAEE], PAEPBATE Bk R B4, HIFJaHE LA .
Bil-1 (W2 Z IR X0

# MAK—
ggplot(data = iris, mapping = aes(x = Petal.Length,y = Petal.Width, col = Species)) +
geom_point() +

geom_smooth ()

= Species
S
‘g =&~ setosa
‘_E =e= versicolor
3]
ooq- =&~ virginica
[ ]
[ ]
o 000 0
e0e
o, %0 ©
o ( 1]
O_
1 1 1
2 4 6
Petal.Length
# A

ggplot(data = iris, mapping = aes(x = Petal.Length,y = Petal.Width)) +
geom_point (mapping = aes(col = Species)) +

geom_smooth ()
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25- o oo

2.0-
c 15- Species
]
§ setosa
t_j: ® versicolor
o 10- ® virginica
0.5-
0.0-

4
Petal.Length

1.4 JUMIXF5

geom_xxx () 2t T4 FEAEIL . FIRWT:
o BERAEDE

— geom_blank () A&, AT PAF LY S 5 AR ARTE 5

— geom_point () RFMWLIN A —HIUS

— geom_hline(), geom_vline(), geom_abline() [HZk;

— geom_path () -/ MULIFRALARLR , FEAHSR LI [A] L ;

— geom_ribbon() FF# x Fl ymin, ymax 4, YEM/NEIKHEREHY
FHAME I [1) 35 B 52 X4 5

— geom_segment () T x, y I xend, yend, AW — % £k
B

— geom_rect () FFE xmin, xmax, ymin, ymax, SAAEULIM HE—4>
KuE, WHERM:

— geom_polygon() FFH x, y, KREAHSBWLI ZELH 8 M — D&
W20, hREFEHE ;
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— geom_text() FHE x, y fl lable, HFANULIN M — £ SCFARZ
o AN

— geom_bar (), geom_col () 1E&IEHE;

— geom_histogram() XJIELLA & x fEEH Kl

— geom_density O X#ELASE x E—JCH AT
— geom_dotplot ) 5 sifEH 7l ;

— geom_freqpoly () HTEA/EE K.

o PIAZRIEIE:
— PIMIELEA R x, v

* geom_point () HUH A

* geom_quantile () A4 A £k ;

* geom_rug () TEALFRGH AL i) F BN W ) 20 2k

* geom_smooth () [Hj#-FPLLAHH L

geom_text () TEFR/EM x, y LI label £ H Y S AR%: 5

— BRI

« geom_bin2d () YEK ) — 4 H A
* geom_density2d () {E UG EHLIK
* geom_hex () fEIE/NIIE /A Hny —4EH 1A

— AR AR

* geom_count () : H & s ] fERK 5
* geom_jitter O: MEMUILBIHUG M BB SRR, BUHARAE
AT AR 5

— A A A AR
« geom_col() fEATEI, WA RIGHMET 4, K
I LA R

* geom_boxplot () XEEPIM—NEILIA
* geom_violin() XEFNIEM—A/MEEE

*
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— N A AR R A AR
* geom_area () TEFIZ MK, Mk M HAPE @
* geom_line () YEHTEIE, TEAHARPI AN R]Z (B R EL
* geom_step () TEWTERREIE, TEAT LRI HF ] Z [B]IEFER 1R
PRIAIZK -
— Rt

* geom_crossbar O XML AR x, y, ymin, ymax [
EIEEEAENDE S

* geom_errbar () XJHEMLIM4 AR x, ymin, ymax [HZh [ 1%
=5

* geom_linerange () X4/ UL AT x, ymin, ymax [H— 2%
2k

* geom_pointrnage () XJHE/SULIMHE AR x, y, ymin, ymax [H]
— 2k R R

° f@@
— geom_map O): J{I Xl S AR BRI i 10 5 At ] o

=X
o =V

— geom_contour (): H#i AN x, y, z UG SFELK

— geom_tile O M AW x, y £, width, height /NI & 1) fill
YK A YUE T,

— geom_raster() J& geom_tile () 5 R /INH ] Bisf iy ok 1 i
s

1.4.1 BHE

T X NAIERN 2, RPN RS, XBG T 2% R
o S 1 iU

o BEREETRY R-5 14 5 ggplot ZEREXTS


https://bookdown.org/wangminjie/R4DS/ggplot2-geom.html#%E5%9F%BA%E6%9C%AC%E7%BB%98%E5%9B%BE
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R EFHFEE 30 T5-ggplot KFpEITE

Top 50 ggplot2 Visualizations

Chapter 3: Data Visualisation of R for Data Science

Chapter 28: Graphics for communication of R for Data Science

Graphs in R Graphics Cookbook

1.5 Stk

MR NS B B O G 2R 8 T ik

ggplot2 Bk —FlULM A E T —MEOAMGEIT AL, AR{UIEE geom
B stat A, OIS AR Hp, stat_identity WIZRAM
(ERGITUE R R

bl HFETEE geom o stat FH—A>, BARGN/NT ] PAZ %X https:
//bookdown.org/wangminjie/R4DS/ggplot2-stat-layer.html

ggplot(iris) +
geom_bar (aes(x=Sepal.Length), "bin", 0.5)


https://www.math.pku.edu.cn/teachers/lidf/docs/Rbook/html/_Rbook/ggplotvis.html
http://r-statistics.co/Top50-Ggplot2-Visualizations-MasterList-R-Code.html
http://r4ds.had.co.nz/data-visualisation.html
http://r4ds.had.co.nz/graphics-for-communication.html
https://r-graphics.org/
https://bookdown.org/wangminjie/R4DS/ggplot2-stat-layer.html
https://bookdown.org/wangminjie/R4DS/ggplot2-stat-layer.html
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30-

20-

count

10-

: 6 7 8
Sepal.Length

ggplot(iris) +
stat_bin(aes(x=Sepal.Length), geom="bar", binwidth = 0.5)

30-

20-

count

10-

: 6 7 8
Sepal.Length

20
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1.6  ZIP¥ scale

XA T2 ggplot2 R scales 15YE, #EHF K FK i Hadley Wick-
ham HH A €ggplot2: Elegant Graphics for Data Analysis) , {HUIH55
TR TR SEUA R, IR B R ggplot2 By SCRY

7E ggplot O Y mapping ¥ HaE x 4k, y 4. color 4455, Sifz b4 —
HEFZHA — DM BLRERINZIBE (scale), B, B fime Sk 21 B b ity e g4

Jitkio
AR R B i N W R AR e B AR BT T AT AR scalexoxx()

i Pl AR 3 HI Bl scale Wt

R R (AR E R ggplot2 BRIAGIE &4, BARENT . (I

5 Hadley Wickham 5 HHH I T304 BB, TR ARESE TR

EANEEE T . Bir Qi e 7R EE?)

e

gegplot ( iris, aes( Petal.Length, Petal.Width, Species)) +
geom_point () +

geom_smooth()


https://ggplot2-book.org/
https://cran.r-project.org/web/packages/ggplot2/index.html
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= Species
S
§ o= setosa
T‘l’: =e= versicolor
7}
o q- =o= virginica
[ ]
[ ]
o 000 0
00
[) 0 ©
[ ] [ 1]
O_
) ] 1
2 4 6

Petal.Length

1.6.1 PRREAF

R PR 7 2RI =AM - scale - S IRIES (eg.,

colour, shape or x) - ¥4 (e.g., continuous, discrete, brewer).

o FRPECEAE U R ALE . BiE. e, KD [
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23

HebibIE

scale_x_datetime ()
scale_x_time ()

scale_x_discrete()

Stk

scale_color_continous ()
scale_color_distiller()
scale_color_gradient ()

scale_color_gradient2()
scale_color_gradientn ()
scale_color_viridis_c()

scale_color_discrete
scale_color_brewer ()
scale_color_hue ()
scale_color_grey()

scale_color_viridis_d()

scale_color_manual ()

scale_color_identity()

HUFShRIE

scale_fill_continous ()
scale_fill_distiller()
scale_fill gradient ()

scale_fill_gradient2()
scale_fill_gradientn()
scale_fill_viridis_c()

scale_fill_discrete()
scale_fill brewer ()
scale_fill_hue()
scale_fill_grey ()

scale_fill_viridis_d()

scale_fill_manual ()

scale_fill_identity()

NN I3

scale_size()
scale_size_area()
scale radius ()

scale_size_manual ()

scale_size_identity()

BRI

scale_alpha()
scale_alpha_continuous ()

scale_alpha_discrete ()

scale_alpha_manual ()

scale_alpha_identity()

RIFIRIE

scale linetype()
scale_linetype_discrete ()

scale_linetype_manual ()

scale_linetype_identity()

TARbRIE

scale_shape ()

scale_shape_manual ()

scale_shape_identity ()

LUK

name limits breaks labels guide na.value

values

TR R AN AT - B SRS

scale_colour_manual (

palette = function(),

limits = NULL,

name

labels = waiver(),

breaks

= waiver(),

minor_breaks =

values = waiver(),

waiver(),

waiver(),

o 2§ name, MARHIEIBIR AT, WARABEE GRS T, Bn] LA name

NULL

o 24 limits, ARARECEBIRYTE X, HELEME cn, m), B

c("a" R nbn s "C")

o 24 breaks, | WARTEALRRAIEE E B LHE (LK)

o 2§ labels, AAHRA B E] B bR 2
— —BAET, WERES AT
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— A TASE A FA R, Y breaks HEAT A
b

— U TDARBRA, U breals YT i A LR B A

~ NULL, BB

o U values FEHYZ (B, TRSE) WAL,

— Ha, SRR
— %2, 5 breaks SRt FAFRL A E—EL
- Ha, HenAmE (" KEAE" = " WRHEE") Rt

e 2% expand, £ SR i
o SR range, BFLR /MG, AR S AR N

N, FATE R RO SR, S A SR AT T AR B R A
o

BT BEYLA iris BERAER 150 ASFEA FHHEL 100 ANFEA, FFLHIRTER
S 100 ANFEA R AT BAEFP R BCRNE O . SR 518 SR R S50
HIJEXT L, SR EEARAR RAE ggplot2 AL AgfEH .

set.seed(1) # L EMEANAT
my_iris <- iris[sample(1:150, 100, FALSE),] # [ALH4F

p <- ggplot(my_iris) +
geom_bar (aes ( Species, Species))

p
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30-
Species
20-
c setosa
£ N
8 . versicolor
. virginica
10-

0-

] 1 1
setosa versicolor virginica

Species

p + scale_fill_manual(
values = c("orange", "red", "lightyellow3"), # Hi&iXE
name = NULL, # K& |Fn%h{E Ff # 4 #
labels = c("set", "ver", "vir") # EFIEHERE

)+

scale_x_discrete(labels

C("Set", ”Ver", "vir"),name = uAu) +
scale_y_continuous(name = "B",breaks = ¢(20,40)) +
theme_bw()
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204

W
N

vir

s;at ver vir
A

ffif] scale_color_manual 1} scale_color_brewer PR %{1& ok & TE i B
o FEX iris B4R H Y Sepal.Length 5 Sepal. Width f4HI 73 31 1]
A AR YA SR
# E—: £ scale_color_manual EI
ggplot(iris, aes(x = Sepal.Length, y = Sepal.Width, colour = Species))+

geom_point(size = 2) +

scale_color_manual(values = c("orange", "olivedrab", "navy"),

name = NULL)



1 4 A GGPLOT2 248 27

45-
4.0-
o o
[
53.5'
5 o oo
= ° ° setosa
3 ® e o000 o ® versicolor
= ® o o R
(%3.0- e 00 o000 (X X J (X J (X J ® virginica
ee oeoocoo o °
LR J LA XX X ® [ [
(] e O o (X J
o oo (] [
25- e o (XX J [ ] o
® ([ ]
) ) )
e o
2.0- ®
. ' ' '
5 6 7 8

Sepal.Length

# E_—: £ scale_color_brewer FIH
ggplot (iris,aes(x = Sepal.Length, y = Sepal.Width, colour = Species))+
scale_color_grey()+

geom_point (size=2)
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45-
°
[ ]
[ )
4.0- o
[ )
[ ] [ )
o oo
[ ) [ X ]
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r o o0 o ° ° _
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° ° °
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° ° ° °
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Sepal.Length

# library (RColorBrewer)
# brewer.pal (3, "Setl1")
# display.brewer.all ()

1.7 BhRFR

ggplot2 ERINHYALAR A2 8 RIRMAR A, W AT AT J5 vk 46 1 BUE e L

coord_cartesian(xlim = c(0,5), ylim = c(0, 3)).
coord_flip: x flifl y Sl & .

coord_polar(theta = "x",direction=1) & EF AR & theta 3§ EfE
XA B, start FEER A Y 12 JB 5 A B5{E, direction #5701 3
AN ETTT 1), 5 oR-1 R B 7 1]

# E = ¥EEKEHE + polar_coordinates

pie <- ggplot(my_iris, aes(x = factor(l), fill = Species)) +

geom_bar(width = 1)

pie + coord_polar(theta = "y",direction = -1,start = 30)
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25

factor(1)

75

count

# #OE = HfE + polar_coordinates

pie + coord_polar()

0/100

29

Species

. setosa
. versicolor
. virginica
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100 -
75-
50-
25- Species
c . setosa
S o-
8 . versicolor

. virginica

factor(1)

# % E = HRE + polar_coordinates

cxc <- ggplot(my_iris, aes(x = Species)) +

geom_bar(width = 1, colour = "black")

cxc + coord_polar()



1 1R GGPLOT2 eL#x 31

30-
20-  virginic
10-
5
5 0°
o
versicolor
Species
1.8 il

JrI, R A AR SCRN, SRR AT, B TR
HRGE— A LN Bl i P, HEATAE— ATt L

ggplot2 FRALPFN /M Ve facet_grid PRI facet_wrap PR,
1. facet_ grid ph%k

W facet_grid MR MMM, B THRNAE RITAE
A ~ LA R E

library(ggplot2)

library(tidyr)
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library(dplyr)
my_irisl <- iris %>% gather(feature_name, feature_value, one_of (c("Sepal.Length", "Sepa

ggplot (my_irisl) +

geom_violin(aes( Species, feature_value)) + # 24| /|\EEH
facet_grid(feature_name ~ Species, "free") # 4W
setosa versicolor virginica

yibuareled

QN

feature
(4] (o] ~
yibuaredas

25-
2.0-

g10-
@ 0.5- ==
10.0- o
8 -

valu
WP Teed

45

40- o

3.5- g

3.0- s

25- =

2.0- \ - .

setosa versicolor virginica
Species

# iris ¥
gegplot ( iris, aes( Sepal.Length, Sepal.Width)) + # JKEEM

geom_point () +
geom_smooth() +

facet_grid(~Species)
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setosa versicolor virginica

45-

4.0-

w
3
'

g
o
|

Sepal.Width

25~

2.0- (]

Sepal.Length
2. facet__wrap BR%{

facet wrap B — BT R— i Ry, ARG <~ CEASE 1+ (8
A 24+ RIERD TERALE, BB TH, BN TSR T —17.
ggplot (my_irisl) +

geom_violin(aes( Species, feature_value)) +

facet_wrap(~ feature_name + Species, "free_y", 3,

"bottom")
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1.75-
1.50-
1.25-
1.00-
Petal.Length
setosa
$ 18-
S 16-
o 14-
=
% 1.2-
o 1.0-
Ry
Petal.Width
versicolor
8 -
7 -
6 -
5 -
Sepal.Length
virginica
| | |
setosaersicoloirginica
# iris T
ggplot(data =

geom_point () +

geom_smooth () +

5.0-
4.5-
4.0-
35-
3.0-

2.50-
2.25-
2.00-
1.75-
1.50-

4.5-
4.0-
35-
3.0-
25-

Petal.Length

versicolor

Petal. Width

virginica

Sepal.Width
setosa

| | ]
setossersicolwirginica

7.0-
6.5-
6.0-
55-
5.0-
45-

Petal.Length

virginica

55-
5.0-
45-

Sepal.Length

setosa

3.0-
25-
2.0-

Sepal.Width

versicolor

| | ]
setosgersicolwirginica

Species

iris, mapping = aes(x =

facet_wrap(~Species)

34
0.6-
0.4-
0.2-
Petal.Width
setosa
7.0-
6.5-
6.0-
55-
5.0-
Sepal.Length
versicolor
35-
3.0-
25-
Sepal.Width
virginica

| | 1
setosaersicoloirginica

Sepal.Length, y = Sepal.Width)) +

# REEA
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setosa versicolor virginica

45-

4.0-

Sepal.Width
w
[62]

g
o
|

25~

2.0- (]

5 6 7 8 5 6 7 8 5 6 7 8
Sepal.Length

1.9 b, beidi. $56. P

7T geplotO F8EFMESMLYT, geom_xxx() {EE, &u] DA FLHIBIHE
B I

o labs O RIDABCEDE M IR HIFRSS o

o annotate() PEUHAEIEAEALMS RINHEAT . 7. K&, w1k,
K B2l

o guides () PRI AL il e (9 F) B2 DA B A

o theme ) BRHCAT AT Ml — LERE MR ANTT (0, P ARSRAL. B
B ATE .

1.9.1 Fpi
PREL labs O WPARISRIEE L LRI (title) . Bl4FA (subtitle).

H R HBARE (caption). 7z b 77 My 47 45 DA K A8 A % A AL AT H B 48 1Y 24 75
Bl :
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library(gapminder)
p <- ggplot(data = gapminder,
mapping = aes(
x = gdpPercap,
y = lifeExp))
p + geom_point(alpha = 0.4) +
labs(
title = " ZEAFEAH GDP EHEHFRHXA",
subtitle = "1952-2007",

tag = :Eéj'(/r‘}{[gu’
caption = " K KJ: gapminder",
x =" A# GDP(EAfr: £7m)",
y = n /ﬁﬂ%%ﬁn
)
weE e
SEEFEAYIGDPSHIEEGIX R
1952-2007
80-
[ ]
]
o 60- ° .
H{t, ]
il
=
40-
0 30000 60000 90000
AYJGDP(Efii: 3£7T)
#IBKIR: gapminder
#iris Zf|

ggplot(data = iris, mapping = aes(x = Sepal.Length, y = Sepal.Width)) + # KE®E
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geom_point() +

geom_smooth() +

labs(
n 22 n ,
Il22 n ,
||22 n

)
22
22

45-

4.0-

«
o

Sepal.Width
w
o

25-

2.0- °

7 8

6
Sepal.Length

22
labs O JURML X SARRIIAE, —BOF A S F I X L IhhE . fEH
B, B T I7— AR U o oA P AR B bl
PR B, AT EIER RSO, AR, ARARAARAE it 2
ik Ji0p

1.9.2 brikoie

iH il annotate(geom = "text") Y geom_text () WTHRE, W PALE—H
HOSE AR 24730, 2472 B \n" 43 JF:
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1E annotate() ik geom="rect", LHH KT ML ERRAIR, AIPA
R b1 TR oA M AR s K TSR Fe bR ih o FTDATE annotate )
P& geom="line" [MZk, B4y AN RAZ SALPR, ATPA arrow EIEE
Kk, W arrowO G HEELR/N. MEESIRE, W

p + geom_point() +
geom_smooth ( "gam") +
scale_x_logl0() +
annotate ( I2aee? ,
5.5E4, 1.2E5,
54, 71, 'red', 'red', 0.5) +
annotate ( "line",
c(5.9E4, 3.16E4),
c(53, 40),
arrow( 20, unit(4, "mm"))) +

annotate ( DEesE? ,
3.16E4, 38,
"X E R E ek TR

80-
60-
o
[eX
>
4
£
L]
40-
HKAVEAEE S a R T T

1e+03 1e+04 1e+05
gdpPercap
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#iris f|-F + annotate, hline, abline
gegplot ( iris, aes( Sepal.Length, Sepal.Width)) + # JKEEM
geom_point () +

geom_smooth ()

45-
o
°
°
4.0- o
o
o o e o
e oo
o L) °
3.5- o0 0 °
<
=
S
=
©
oy
o 30-
25-
2.0- °

6
Sepal.Length

7 PAMH geom_hline(). geom_vline() fil geom_abline() [Mjffizk. WE4k.
Pk geplot2 BINTHL HANHSH L, WA thene ) HAGHES%
ZRIHA .

1.9.3 {51

XTE., eSS, SAIEREG]. M guides(color = FALSE)
TCRERA 73] DB 4 2 4 BE 1 T )
theme () W] DAYHRE—SUREIKRY IS, ARG . K. BRI AIE .

Bitn: ] theme() 1Y) legend.position BUZEGIMALE, il theme(legend.position
= "top") AIPANFEIGIECEAE By, BRUGRBCEAEA MR . ATHUES "none"
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"left", "right". "bottom". "top", Ul:

#iris f|F

ggplot(data = iris, mapping = aes(x = Sepal.Length, y = Sepal.Width,col = Species)) +
geom_point () +
geom_smooth() +

theme (legend.position = 'left',panel.background = element_blank()) +theme_bw()

45+
[ ]
[ ]

4.0 1
< 357 Species
£
=
3 =& setosa
g_ == versicolor
& 307 == virginica

2.54

2.04 °

T
5 6 7 8
Sepal.Length

1.9.4 F8

geplot2 WAEE R ASEBEN AR SO 7 B, X B fa s . Wit 48
i BERBSET M, MO miste. Bk, 7R, ARk,
Vel Bl o B A P 2 KFPR TS5 2 Ao A S B AT T, 7T ALE R A
FRAW KB RIITR, MR AL 1T EARBT A A R AL
XA TAR S ECE SAE R Wk I A S ATl A% T B .

theme() PRARIGEBIIICR, AN (theme), [ H 0] PABIFA R
PIEAARIRIGE L 18 ggthemes § L2 X FAYHL.
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theme_set () W PAKZZ J5 %% ggplot2 fERIMW £ 8 (. F14K%)
] theme set(theme bw()),theme set(theme dark()) %, X} IR %
L T DA S A B theme _gray () 4 X 4 U 4. A B
theme_gray() (%A =+ ). theme_minimal(). theme_classic() %%,
theme O HRFGAFIAB AR EHIA . FIR. K/NFIRE.

#iris 7T

1.10  PRAFP

geplot2 It ggsave pREGHATIIEARTT . gesave BB ST
FE7R o

ggsave (filename,width,height,...)

Horpr, filename SHERFFRYSCIEA HEAR, width SRR UL, height f5EIHB

_\[%_}_ﬁ:o

Al s AT N IMCERF SAE L 1 LAE H % N A8 —~4 2 mygraph ) pdf

KIE .

ggplot(iris, aes( Sepal.Length, Sepal.Width, Species))+
geom_point ( 2)
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Sepal.Length

ggsave(file = "mygraphl.png", width = 6, height = 8)

B T LA Rstudio FUBEATIRAFIE F, BABEERIE (R B FH T8
ki)

1.11 fi+

WS RIET . DA PN AT EICA] . KRR PR AT B TR
A RBr A R IEA T ] T

1.11.1 HaRBE + 22600
## NHEE LT CNA W BREL2ITEIRAED

# % Nature microbiology ¥ HE ~R &% ggplot2 EENE
# https://mp.weizin.qq.com/s/E-1X_VSqO03AhvC_OcNEgyQ

library(ggplot2)
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### ARE + REW
data = data.frame("group" = c("A","B"),"value"=c(0.8,0.4),"errorbar"=c(.2,.1))
data

##  group value errorbar
## 1 A 0.8 0.2
## 2 B 0.4 0.1

pl = ggplot(data,aes(x = group, y = value)) +
geom_col(aes(fill=group),color="black") + # i}k
geom_hline(yintercept = 1,1ty = 2) + # k%
geom_hline(yintercept = 0.5,1ty = "dashed") +
theme_bw() + # F ML &E
theme(panel.grid = element_blank(), # %4 %
legend.position = "none") + #legend L E AL, HAL I

scale_y_continuous(expand = c(0,0),limits = c(0,1.5)) + #y K& 4, & F ylim
scale_x_discrete(label = c("Ositive \n interactions","Negative\ninteractions")) + #z
annotate("segment",x=1,y=0.8,xend=1,yend=1) + # & Kk segment, YRXNEEHK T UMK L H
annotate("segment",x=2,y=0.4,xend=2,yend=0.5) +
labs(x = NULL, # &, & \n AT

y = 'Absolute fold change\nin growth from co-cultures\ncompared to monocultures'

title = "Average growth fold change in\nco-cultures") +
annotate("segment",x=1,y=1,xend=1.2,yend=1.05) +
annotate("segment",x=2,y=1,xend=1.8,yend=1.05) +
annotate("segment",x=1.2,y=1.05,xend=1.8,yend=1.05) +
annotate("text", x = 1.5, y = 1.1, label = "p=0.005" ) +
scale_fill_manual (values = c("#f£f8080","#90bff9")) # E R G H B HF £ manual, Wi H &

pl
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Ositive Negative
interactions interactions

1.11.2 AR TE B

## 4 AR S WA

x <- 1:28
y <- sample(-100:150,28,replace = F)
df2 <- data.frame(x,y)
df2$x = as.factor(df2$x)
df2$group <- ifelse(df2$y>0,"A","B")
df2$group<-factor (df2$group,
labels = c("Synergistic interactions",

"Non-synergistic interactions"))

head (df2)
# o ox y group
## 11 62 Synergistic interactions

## 2 2 -58 Non-synergistic interactions



it
#it
##
##

p2

p2

1A GGPLOT2 &, 18 45

3 -100 Non-synergistic interactions

3

4 4 -72 Non-synergistic interactions
5 5 -23 Non-synergistic interactions
6

6 49 Synergistic interactions

gegplot (df2,aes(x,y)) +
geom_col(aes(fill = group),col = "black") +
geom_hline(yintercept = 100,1ty = "dashed") +

geom_hline(yintercept = 50,1ty = "dashed") +
geom_hline(yintercept = -50,1ty = "dashed") +
theme bw() +
theme (panel.grid = element_blank(),
axis.text.x = element_text(angle = 90,hjust = 0.5,
vjust = 0.5),
plot.title = element_text(hjust = 0.5),
legend.position = "bottom",
legend.title = element_blank()) + # FUHATE ) 4
scale_y_continuous(expand = ¢(0,0),
limits = ¢(-100,150),
breaks = ¢(-100,-50,0,50,100,150)) +

labs(x="Pairwise interactions",
y="Percentage change from\nmonoculture",
title = "Synergistic versus non-synergistic\ninteractions") + # ARZ W

scale_fill manual (values = c("#ff8080","#90bff9"))
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Synergistic versus non-synergistic

46
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Pairwise interactions
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N N

|:| Synergistic interactions [] Non-synergistic interactions

1.11.3 A/ FFmiE

B PIE EE Z B A AR AL

e cowplot fJHYJ plot_grid()
o pathwork fi
o gridEctra fllf] grid.arrange()

A ASH ARG R HHEIR w0 | G 2R ETE
XHEH T cowplot £

## 2IfWHE (f£H cowplot )
library(cowplot)
pdf ("plot_cow.pdf", 8, 4)

plOt_gI‘id(pl,pQ, 2, 1, c("d","e"))

dev.off ()

## pdf
## 2

T T T T
n © ~ o
N N N N


https://mp.weixin.qq.com/s/goFqnPtH85oXAwlxcacRDw

2 Hibtnxis R 47

2 MR

T84 ggplot2 ¥ A AL B LA S HA S i A0 A eI HABAT G 4R
ety

2.1 ‘FM ggplot81 ffh)E{y

BHM—IHLE T 81 MinifE geplot flggplot8l MRt

2.2 A 11 AP

1. ggvis fl—4dH ] AL AL H.

2. ggridges U7 B PRANT 47

3. esquisse f—ANEH R ggplot [E
4. calendR W—AHNEH L8 H P

5. corrplot i AH KA T AL

6. cowplot f1: F R #ANzKED

7. flexdashboard {3: T R Y] EAAL B AUERA
8. gghalves fU-{R L BT B

9. H gepubr 43

10. reticulate fi—4HERlFEH 1A
11. igraph fl——#2 i % 25 ||

12. ggthemesfifh st

13. gganimatefsth3e


https://mp.weixin.qq.com/mp/homepage?__biz=MzI1NjUwMjQxMQ==&hid=8&sn=b6495a051d1dc5c81280c41d5236b100&scene=1&devicetype=android-29&version=2700143f&lang=zh_CN&nettype=cmnet&ascene=7&session_us=gh_b289177c65aa&wx_header=1
https://mp.weixin.qq.com/mp/homepage?__biz=MzI1NjUwMjQxMQ==&hid=8&sn=b6495a051d1dc5c81280c41d5236b100&scene=1&devicetype=android-29&version=2700143f&lang=zh_CN&nettype=cmnet&ascene=7&session_us=gh_b289177c65aa&wx_header=1
https://exts.ggplot2.tidyverse.org/gallery/
http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247488405&idx=1&sn=271fc88b523e738a6a1d92504dbce330&chksm=ea24ec71dd5365671bb66cbb50afdb0b00762b7581b9d3e5060a4b59021485364093f1c8b963&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247488248&idx=1&sn=6b71d7adba5ea796fdfe8f49fe232d94&chksm=ea24ed1cdd53640a1e30271584458097fce82a732f9d63ce2084dc63fbae6fb028fd7f813bb7&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247488200&idx=1&sn=3a058480b104165118975b2d908dff72&chksm=ea24ed2cdd53643a9deb58069cd8d0e9933fc165994a2bb7a6f7d4651c7796b839fc781ec86d&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247487814&idx=1&sn=aa58149b66ce8b6d1c6210ded418c71a&chksm=ea24eea2dd5367b4a24a670b9e78d377f1506399be8dd0d0a35230407e3dc131f6b07ab3d9ca&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247487625&idx=1&sn=3102c4afb0cf97904d810579af386eb6&chksm=ea24ef6ddd53667b887d11e7013589f796c8ff4f9e1e9b6e8df817ea7b223baadbc19dfbaaa5&scene=21#wechat_redirect
http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247486838&idx=2&sn=21ee1c8b683e7d27373f3e1f40901428&chksm=ea24f292dd537b843db330a88161ce6f89227418f64515164615c3f63721df6464b6d91a2b1a&scene=21#wechat_redirect
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http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247486214&idx=1&sn=7ff5d7375c615d20cffea6329cccff37&chksm=ea24f4e2dd537df4a5ebe66a441b2fb0ee0599a05a700e1d199f729c497a68857e8031cd2e61&scene=21#wechat_redirect
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http://mp.weixin.qq.com/s?__biz=MzI1NjUwMjQxMQ==&mid=2247483780&idx=1&sn=46ce562ed91ec2d08d7669477160c249&chksm=ea24fe60dd53777615de14ec0ad087c1bbc56d46d73eb51e13fdeeaa60633063b4bd415a7d01&scene=21#wechat_redirect
https://github.com/jrnold/ggthemes
https://gganimate.com/
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plotly 22 HAT AL, 7T AR ggplot2 T AL iz H.a iy
HighchartersJSEIE FE Rz 1

HTFvis.js M4 AT AL

HFD3JSH £ T AL,
d3heatmap 5 D3 H A

2 B R

22 1.3\ 3DEFE
rglwidget FAEWebG LI 5
DiagrammeR AR E A T

-

metricsgraphics MetricsGraphics.js[#jhtmlwidget# I
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3.1 leaflet {y

library(leaflet)

leaflet ) %>%

addTiles () %>%
addMarkers ( 174.768, -36.852, "ThebirthplaceofR")

3.2 dygraphs 13

library(dygraphs)

lungDeaths <- cbind(mdeaths, fdeaths)

dygraph (lungDeaths)

3.3 plotly {u

library(plotly)

pal <- RColorBrewer::brewer.pal(nlevels(iris$Species), "Setl")

plot_ly( iris, ~Sepal.Length, ~Petal.Length,

pal, "markers")

p <- ggplot(iris, aes( Sepal.Length, Petal.Length,

scale_color_brewer ( "Set1")+

geom_point ()
ggplotly(p)

3.4 DT fu

library(DT)
datatable(iris)

~Species,

Species))+
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3.5 networkD3 1y

library(networkD3)
src <_ C(IIAII IIAII IIAII IIAII "Bll llBll llCIl |ICII IIDII)
target <_ C(”B”,”C",”D”,”J”’”E”,"F",“G”,”H”,”I”)

networkData <- data.frame(src, target)

simpleNetwork(networkData, T

data(MisLinks)

data(MisNodes)

forceNetwork( MisLinks, MisNodes, "source",
"target", "value", "name",
"group", 0.8)

3.6 AN Shiny QIBLAT 1K) Web B (fFHFe-208 T 0
M)

shiny F)HMAE TIEHZHNE, WFETEMBRE, RO, FufhbinT:

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


https://shiny.rstudio.com/tutorial/
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%05

X AR 2 LRt A, nTAS - RS ARk -
o ROIEFEMBEE RN
¥aEdlEhn RES - Fk

geplot2 45

ggplot2 [ Jik

R Bl

ggplot2: Elegant Graphics for Data Analysis

o Fundamentals of Data Visualization
HAA X R iESSHIFSLEMBETTE CGENNMG R IES T (TEkE)
A A “R” I WXGHSERM D NSRS, MR —E¥% R, 4
THRE R R o

knitr::include_graphics('vcode.jpg')

Bl 4: DA ENAR RS T


https://www.math.pku.edu.cn/teachers/lidf/docs/Rbook/html/_Rbook/graph.html
https://bookdown.org/wangminjie/R4DS/intro-R.html#%E5%AE%89%E8%A3%85-rstudio
https://ggplot2-book.org/
https://www.r-graph-gallery.com/ggplot2-package.html
https://r4ds.had.co.nz/
https://ggplot2-book.org/
https://clauswilke.com/dataviz/
https://mp.weixin.qq.com/mp/profile_ext?action=home&__biz=MzI1NjUwMjQxMQ==&scene=124#wechat_redirect
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XHLPEE ggplot2 /D, EEAK B EA KNS HERS TN gl
PATEIHORBERER , S8 A1 TR TEP.

HoAth cheatsheets W] DAYEFRI A5 [01&  (cheatsheet) 315,


https://www.zhihu.com/people/zhuangshanshan
https://github.com/liangliangzhuang
https://i.csdn.net/#/uc/profile
https://space.bilibili.com/226576305?share_medium=android&share_source=weixin&bbid=XYEE12AEF838D8A42E42282DBF81876CFC7CC&ts=1611217375878
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Stats - an alternative way to build a layer

INRRERLE T A (F4h - 23T 1L

eg.a+ geom_bar(sta
mEEn

x|
— 3
s stat B
Each stat creates ad nalvan'ahlesiomapaes\helics

0. These varizbles use 2 common ..name...syntax.
stat functions and geo functions both combine a stat
with 2 geom to make a layer, .. stat_bin(geom="bar")
does the same s geom_bar(stat="
\ayer specific | variable created
L st tncion 1 “mappines * Loy transiormation
i+ stat_density2d(aes(ill =.level..
geom ="polygon’,n=100)

1D distributions

S e
7= stat_binzd(bis =30, drop= TRUE)
x,y,fill| count.__density

£+ stat_binhextbins =30)

x,y, il count...censity
£+ stat_densityzd(cortaur= TRUE, 1 = 160)
xy,color size| level

2D cistributions

7 stat_contour(aes(z=2))
xy.z,0rder| _level.
-+ stat_spokelees(iedius= 2, angle= 2))

3 Variables

angle, radius, x, xend, y, yend | .x. xenc.,.y...yend..
o+ stat_summary_hex(zes(z=2), birs = 30, fun = mezn)
xy,2,fll] valve

m  stat_summary2d(aes(z=2), bins =30, un = mear)
2,8l value.

oxplot(coef= 15) Comparisans
xy| -lower., middle., .upper., outlers.

o sta ot 1 el - -gavssn’ sale= e
xy| censity.,_scaled.,.count., ... violirwisth., width..

T
xy|x
st quxnﬂk{quamle’dw 05,075 formula =y~ logh).

Functions

2ut0” formula =y~ ,se = TRUE,n= £0,
fullzange = FALSE,level =095)
Y| Se., ..y ymin...yma.

maps data values to the visual
values of an aesthetic. To chenge the mapping, add 2
custom scale:

1<+ geom_bar(zesil=1)

L] Ll
Ei

range of values to nmm.m

include in mapping

breaks =
ey
breakstousein
egend/a

\.,ma/.

General Purpose scales
se with any aesthetic
alph, color, il linetype, shape, size
scale_*_continuous() - map cont’values to visual values
scale_*_discrete() - map discrete velues to visual velues
scale_*identity() - use data values s visual values

p=4

AV

)

Coordinate Systems

53

q besed
<-b+ geom_barl) of one o more discrete variables

++ coord_ 0,5) t<- geplot{mpg, aesi{cty, hwy) + geom_point(
im,ylim

The default cartesian ccordinzte system II I + facet_grid(. ~ fl)

1+ coord. fixedlration 112) facetinio mlumnshased onf

ot iyl Ee et grdyear )

ato atee with e scpect foret i rows based anyear
artesian coordinates with ixed aspect umegn "

irection=]

theta, start, direction
Polar coordinztes

©+ coord_trans(ytrans = "sqrt’)
xtrzns, ytrans, limx, limy
Transformed cartesian coordinztes. Set
edrasand srinsto the name
of 2 window functio

Ll
®©
ant

scale_*
menuzlly chosen visuzl values
X and Y location scales
Usewith x ory aesthetics (x shown here)
scale_x_date(labels = date_format(*%m/%d"),
breaks = date_breaks("2 weeks")) - tret x
Velues as dates. See Zsirptime for label formats

scale_x_datetime() - treat x velues as date times. Use.
same arguments s scale_x_date().

scale_x_log10() - Plot xan log10 scale
scale_x_reverse() - Reverse direction of x axis
scale_x_sqrt() - Plot x on square root scale

Color and fill scales

Discrete Continuous
n< b + geom_bar{ © <2+ geom_dotplot(
et o el
o scle_filgadient|
3 low=Ted"”
F
el s B g
EORES | e,

o+ scale_fill_gradientn(
clowrs=teian close)
Ao rinbow heatcolor(.
topocolors(. U coion,

= onho',
=c(41,-74,0))

jection, orientation, i, ylim X
Map projections from the mzpproj package
(mercator (default), zzequalarez, lagrange, etc.)

facetinfo both rows and columns

p(~ fl)
wrap facets into. rectznguler layout

Set scalesto let axs limits vary across facets
t+ facet_grid(y - x, scales = "free")
xandy as limits adjust to individual facets
"free_x" - x axis limits adjust
+ "ree_y" -y s imits adjust

1)

Set labeller to adjust facet latels
-+ facet_gridl. - 1, labeller = label_both)
fic @

4 facet_grid(. - 1, labeller = label_bquote(alpha * (x)))
at o a

4 facet_grid(. -1, labeller = abel_parsed)
. bl . »

ion Adjustments
Position adjustments determine how to arrznge
geoms that would otherwise occupy the same space.
s <- ggplot(mpg, aes(fl

=dn))
s + geom_bar(position = "dodge")
Armange elements side by side
<+ geom_bar(position = "fill")

Stack elements on tep of one another,
normelize height

s+ geom_bar(position
Stack elements on top of

'stack”)

-+ getitle(' New Plot Title')
Add 2 maintitle above the plot

t+xlab('New X label’)
Chenge the lzbel on the X exis

t+ylab('New Y label')
Chengethe lzbel on the Y axis

-+ labsf(itle =" New title’,
Allofthe above

Use scale functions
to update legend

f+geom_point(position
Add random noise toX and Y position
of ezch element to avoid overplotting

Ezch position adjustment czn be recast as a function
i "

Shape scales

Manualshape values

@V (o geom_point( .
Sttt oo 23, General Purpose +scale_shay 2
fin=cromn=ioi s s 5) it b
e +
£+ stat identity) - scle_shape manuall 1
¢params = list{df=5]) chart on right
mple,x,y] x.5.
- Size scales
5, de|
= o o + scale_size_area(max =)
1 Set. summaryun e =*ean_c_boot) ol @ [Pt
re— Lt g
Rstudio® nc.+ CCEYRSucio- .

ith manuz

<+ geom _bar(position = position_dodge(width = 1))

t+
Place legend at"bottom”, “top", left,

t+ guides(color="none’)
Setlegend type for each aesthetic: cclorber, legend,
ornone (nolegend)

t+ scale_fill dls:rm(name—
labels = c('A", "8, "C"))
Set legend ttle and labels with 2 scele function

itle’,

Themes ] -
|- + theme_bw() “'Y:‘:r:t :.\-znmi(» eferred
m i )5 im =¢(0, 100),ylim = (16, 20))
[ theme greyl) With clipping (removes unseen data points)
e &+ xlim(0, 100) + ylim(10, 20)
¢+ scale_x_cor silimits = (0, 100)) +

gethemes - Fackage with zdditional ggplot2 themes

ntinuou
scale_y_continuous{limits =c{(, 100))

Leam more at docs.ggplot2.org « ggplot2 093.1 + Updated: /15

. . . GEOMS - Use a geom to represent data points, use the geom’s aesthetic properties to represent variables. Each function returns a layer.
Data Visualization

with ggplot2

Cheat Shee

@studio
[ Basics ]

ggplot2is based on the grammar of graphics, the.
idea thatyou can build every graph from the same

isual
marks that represent datz points, and a coordinate

To display data values, map variables in the data set
to aesthetic properties of the geom like size, color,
andxand y locations.

8uild a graph with gplot() or ggplot()

s € €
qplm:ny.ylzm n:! lor=cy, data = mpg, geom = "point’)

Creates a complete plot with given data, geom, and
‘mappings. Supplies many useful defaults.

geplot(data = mpg, aes(x=cty, y =hwy))
Begins a plot that you finish by adding layers to. No
defaults, but provides more control than qplot(.

sgplot(npg, aes(hy, cty)) +

;\n + T
detaattstats
{ayer specifc
scale_¢ cu\nr_nrid)em(l + mappings
. <mets
Add anewlayerto 2 plot with z geom_*()
or stat_*()function. Ezch provides a geom, a
set of aesthetic mappings, znd a default stat
and position adjustment.

last_plot()
Retuns the last plot
‘ggsave("plot.png", width = 5, height =5)
Saves last plot 25 5' ' file named “plot png" in
s : o
pe

Continuous
a<-ggplot(mpg, aes(hwy)
2+ geom_area(stat = "bin")
x,y,2lpha, color, il linetype, size
b+ geom_area(aes(y=.density.), stat="bin’)
2+ geom_density(kernel = "gaussian’)
x,y,2lpha, color, il linetype, size, weight
b+ geom_density{zes(y=..county.))
2+ geom_dotplot()
%, y,2lpha, color,fill

A

2+ geom_freqpoly()
x.y,2lpha, color, linetype, size
b+ geom_fregpolylaesly =..density.))
a+ geom_histogram(binwidth = 5)
Xy, alpha, color, il linetype, size, weight
b+ geom_histogram(aesly =..density.))
Discrete
b <- ggplot(mpg, aesi(fl))

&
L

b+ geom_bar()
x,alpha, color, il linetype, size, weight

Graphical Primi

es

c < ggplot(map, aes(long, lat))
< + geom_polygon(aes(group = group))
x.y,alpha, coler, i, linetype, size

®]

d<- ggplot(economics, aes(date, unemploy))

ke

e <-ggplot(seals, aes(x= long, y = lat))

L
]2

d + geom_path(lineenc="butt’,
=1)

x,y, alpha, coler,linetype, size:

d+ geom_ribbon(aeslymin=unemploy - 900,
ymax=uriemploy + 900})
% ymax, ymin, alpha, color, fil, linetype, size.

© / geom segment(acs(
lon,

X xend, , yend, zlpha, color,linetype, size

© Beomrectcesin~long ymin =le,

xmax, xmin, ymax, ymin, alphz, color, il

linetype, size

€ - CCBYRStucio

Two Variables

Continuous X, Continuous Y
f<- ggplot(mpg, aes(cty, hv

5 £+ geom_blank()

1+ geom_jitter()
%, alpha, color, il shape, size

£+ geom_point{)
%y, alphe, color, il shape, size

{+ geom_quantile()
x.y, alpha, color, linetype, size, weight
£+ geom_rug(sices = "bl'
alpha, color, linetype, size

£+ geom_smooth(model = Im
%y, alpha, color, il linetype, size, weight

1+ geom_text(aes(label = cty)
x,y,label, alphz, angle, color, fz
hjust, lineheight, size, vjust

, fontface,

Discrete X, Continuous Y
g<-ggplot(mpg, aesiclass, hwy))

£+ geom_bar(stat= "identity")
%y, alpha, color, il linetype, size, weight

&+ geom_boxplot()
Tower, middle, upper, alph,
Color, il netype, shape izé, weight

¢+ geom_dotplot(binaxis ="y
stackdir = "center’)
%y, alpha, color,

&+ geom_violin(scale = "arez)
x,y, alpha, coler, fill, linetype, size, weight

Discrete X, Discrete Y
h <- ggplot(diamonds, aescut, color))
1+ geom_jitter()

x.y, alpha, color fll,shape, size

Continuous Bivariate Distribution
i<- ggplot(movies, aes(year, rating))
i+ geom_bin2d(binwidth = c(5, 0.5))
xmax, xrmin, ymax, yrmin, zlpha, color, fill
linetype, size, weight

i+ geom_density2d|
%y, lpha, cclour, linetype, size

i+ geom_hex()
x,y,z\pha colourfillsize

n
j < ggplot(economics, aes(date, unemploy)

.

|| + geom_line()

ntinuous Functiol

|+ geom_area()
x,y,2lpha, color, fill, linetype, size

Xy, 2lpha, color,linetype, size

A
Visualizing error

df <- data.framelgrp= c("A", "B"), fit = 4:5, se = 1:2)
- ggplot(df, aes(grp, fit, ymin = fit-se, ymax = itsse))

j+ geom_stepl(direction ="hv’)
%y, zlpha, color, linetype, size

Ll

-+ geom_crossbar(fatten =2)
x,y, ymax, ymin, alpha, color fil, netype,
size

i+ geom_errorbar()

x ymax, ymin, alpha, color, linetype, size,
vidth (alsc geom_errorbarh())

k + geom_linerange()
x,ymin, ymax, alpha, color, linetype, size

&+ geom_pointran;

ge()
%, y,ymin, ymax, alpha, color, il linetype,
shape,size

il

data < data.frame(murder = U
state = tolowert

ShrrestsSMurder,
names(USArrests)))
map_ da(ak“sm(c
1= ggplot(data, aesifll = murder)
[P geom- map(;gs(m;p, sate), map=map) +
expand_| apSlong,y = mapSlat)
W] map_id, alpha mlar fill, linetype, size

Three Variables

sealssz <-with(seals, sart(delta_long®2 + delta_lath2)
m < ggplot(seals, aes(long, lat))

m + geom_contour(aes(z=2))
%y,2,alpha, colour, linetype, size, weight

m + geom_raster{aes({
Vjust=05, |nlerpulate-FALSE)
Xy, 2lpha, fill

m + geom =2)

x.y,2lphz, celor, fil, ||r\eKype size

hjust=05,

Lear more 2t docs ggplot2.org - geplot2 0931 + Updated: /15
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BT IR P T AR SCRR ) SE R, X BB T R4,

{4 2% R Al Rstudio, /] Rstudio W] HEME Y 1) &I DA K ANy AR HHY
Bl

e R RET CBIERER RIESY
223 R fl Rstudio
R #®ff2—MEW. FEEREFE, BRAG . AR e iy a ok

TIfE. ARATDAMGK B 2 T, S TGP OEA R MR, FRAER R R
RStudio iX4~ IDE. XA MELEARR BEATAE R Al RStudio.

BHER

FAMINETT M http://cran.r-project.org T2, Ml FHIEEA mAMR:

The Comprehensive R Archive Network

Dowmload and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and WNac users most
likely want one of these versions of R:

* Doymload R for Linux
e Dovmload R for (Mac) 08 ¥

* Dovmload R for Windows

E is part of many Linux distributions, you should check with your Linux packaze management system in addition
to the link above.

223k RStudio

HESE R, INFREZ%E RStudio, A [H2EWHE% A R 5 RStudio 214 %
ZWR? FTA M, R B4 &K ahl, RStudio st R4 FER. H
FEAS R BB RS, M Rstudio J2 1A 4L,


https://bookdown.org/wangminjie/R4DS/intro-R.html#%E5%A6%82%E4%BD%95%E8%8E%B7%E5%8F%96%E5%B8%AE%E5%8A%A9

3 NAREXRLEITE (FH -8 TILART) 55

R: Engine RStudio: Dashboard

R, BATWE M FEIFZR, DR SER ARG, SRR
e rstudio MUASHIHAT

o https://www.rstudio.com/download
o 3 RStudio Desktop

Installers for Supported Platforms

MD5

24ca 3fe0dadi18Taabddbibbbdczbbad
4f ¢414170845h1 42bf 96dc1abbldc556
34931945839 3a3d89 71 40b7hb1ce98l
8638806120358 a01 46eddl 4cd7Shed
96263548 2adda90bact3sbdbas3i 32
1df58cTed30e2634i3asfddl 1cal fhad

5277094488 fdbdddddbod3 5708752462
Zip/Tarballs

Zip/tar archives Size Date MD5

650d6b e 71 6dBc 97 ache501270dB% a3
6311 7c150decadd01221a8065bd45373
c53c32aT12400c 6571 e36c5T 3 B3df de

fahaz509th00s30c9141 406821 {185

cA0dbE 467421 22 B8 T T222Tdal 945213


https://www.rstudio.com/download
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NEECIVETTE

+ BIAZBAPNAFPR, SNRstudioRAL EHXABFE
« REREHIFARR, bW, FIBURRREEDR
s REBZABEPXATE. bW, XML

°© D:/R

© D:/Rstudio

HIRER ]S

o MEL L WERTFHEGEBERNE, WAERENER,

£ RStudio
| e—
File Edit Code WView Plots Session Build Debug Profile | Tools I'-félp
-y S-HB # " Install Packages...
@ Untitledt Check for Package Updates...
| |Source on Save L - =+ Ry Version Control b
1
Shell...
Terminal ¥
Addins ¥

Keyboard Shortcuts Help Alt+Shift+ K
Modify Keyboard Shortcuts...

Project Options...

| Global Opticns... I 2

HEREE N 1

RIS FHI A4 install.packages("tidyverse"), EiEH HEIEERFEK
518

install.packages("tidyverse", repos = "http://mirrors.tuna.tsinghua.edu.cn/CRAN")
o U 20 QERBEIAITREEEE

Warning in install.packages :
unable to access index for repository http://cran.rstudio.com/src/contrib:

cannot open URL 'http://cran.rstudio.com/src/contrib/PACKAGES'

WA TS, Pl
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Options
General
Code

-.FI Appearance

_ Pane Layout

| Packages 1

@ RrMarkdown
& Sweave

'¥ Spelling
W Givsvn
“% Publishing

. Terminal

Package management
CRAN mirror:

Global (CDN) - RStudia | Change... 2
« Enable packages pane

W Lse secure download method for HTTP 2
Choose HTTPS CRAN Mirror

Belgium (Ghent) [https] - Ghent University Library

Brazil (RJ) [https] - Oswaldo Cruz Foundation, Rio de Janeiro

Brazil (SP 1) [https] - University of Sac Paule, Sac Paule

Bulgaria [https] - Sofia University

Canada (MB) [https] - Manitoba Unix User Group

Chile 1 [https] - Pontificia Universidad Catolica de Chile, Santiago

Chile 2 [https] - Departamento de Ciencias de la Cemputacidn, Universidad
China (Beijing] [https] - TUNA Tearn, Tsinghua Universi

China (Hefei) [https] - University of Science and Technelegy of Chil%
China {Lanzhou) [https] - Lanzhou University Open Source Society
Colombia (Cali) [https] - Icesi University

Czech Republic [https) - CZNIC, Prague

Denrnark [https] - Aalborg University

France (Lyon 1) [https] - Dept. of Biometry & Evol. Bislogy, University of Lye
France (Lyen 2) [https] - CNRS IBCP, Lyan

France (Marseille) [https] - IBDM, Marseille

France (Mentpellier) [https] - Institut de Genetique Hurnaine, Montpellier
France (Paris 2) [https] - SAMM, Université Paris 1 Panthéon-Serbonne

4 0K Cancel

o7

E oK Cancel Apply

&l 6: PEFEE M HEER 2
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options(download.file.method="1libcurl")
B & F]H D:\R\etc\Rprofile.site, ¥NMIPATFINE:

local({r <- getOption("repos")
r["CRAN"] <- "http://mirrors.tuna.tsinghua.edu.cn/CRAN"

options(repos=r)})

options(download.file.method="1libcurl")

o I 3: WURFTIAUE ALY, AT DA B S T i e

Options

Ganeral Editing Displ Completion Diagnostics

° General
Ensure that source files end with newline

‘-rl Appearance Strip trailing horizontal whitespace when saving

Pane Layout | Restore last cursor position when opening file

| Packages Serialization

Mg conversion: | Platform Native v
@ R Markdown

Default text encoding:

&L sweave ‘UTF-S Change...
ABF Spelling
S —
W cvswn
/8, Publishing
- Terminal
QoK Cancel Apply

7 A ELAD
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o R 4 QUEREFRITIT Rstudio EH1&, WTPAAE Rstudio HLFFHX LA
RS

Options

General

Code

|

Appearance
Pane Layout

Packages

@ R Markdown
B Sweave

' Spelling
W ciy/svN
#%- publishing

B Terminal

Default working directory (when not in a project):

- | Browse...

| Re-use idle sessions for project links
+|Restore most recently opened project at startup

| Restore previously open source documents at startup U ne h ec k
Restore .RData into workspace at startup
—— Never
Save workspace to .RData on exit: = Never 4———
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8- " "{r setup, include=FALSE}

9 knitr::opts_chunk$set(echo = TRUE)
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12- ## R Markdown
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14 This is an R Markdown document. Markdown is a simple formatting

syntax for authormg HTML, PDF, and MS word documents. For more
- chtn

ledoin con [ Lrmarbdown reridin coms

gl[x

o~
Q
3

VVVVVVVVVVVVYVY

(FE41 7- B3 7T TS

y ) 60

N

(Rstudio #7 NJHIHRY) Help #EII-R)

im fstas)

and s descrpion o he eror

&l 9: help 5 B)

R iESHHEIX

R EFHEKARR A, W PATEIE B F R A

ES

i

o twitter: https://twitter.com/

o R-Bloggers: https://www.r-bloggers.com/

o kaggle: https://www.kaggle.com/

o stackoverflow: https://stackoverflow.com/questions/tagged/r
o rstudio: https://community.rstudio.com/
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