Matplotlib

Matplotlib is a Python 2D plotting library which produces
publication-quality figures in a variety of hardcopy formats and
interactive environments across platforms.

Prepare The Data

1D Data

=»> impart numpy 8% ng

¥ = np.Linspacel( B, 13, 1048)
i W = np.cosix)

> 7 o= np.sinisl

2D Data or Images

wee fdata = ¥ =+ np.orandom.randon( (18, 187])

wee gdata? = § & np.randon. random( (18, 183]

wee Y, X o= mp.mgrid[-5:3:1805, -5:-3:316887]

s 0l = -1 - Ead2 + ¥

23 Y o= 1 + ¥ - YWasP

s»» from matplotlib.chook inport get_sanple_data

232 img = np.loead{get_sanple_data('axes_grid/bivariate_normal.npy']l

Create Plot

==» import natplotlib.pyplot as plt

Figure

== fig = plt.Tigure()
woe #ig2 = plt,figure(figsize=plt.tigaspect(Z,A))

Axes

A0 plotting is dona with respect to an Axes. In most cosas, o subplot will fit gowr nesds.
i, subiplot is an owes on o grid system.

wen g, add_axes()

= gul = Fig.add_subplot(221) #row-col-num
e gxi = Fig.edd_subplot(21Z)

w»x Figd, azes = plt.subplotsl{nromss=Z,ncolssz)
o Figh, axes? = pLt.subplots(ncols=3]

Save Plot

= pli.exsedig] ' f peg']l #Sasw Fig E
= plt,erEedig] ' f F . TraappersnitzTras] o crecaporsar fin

Show Plot

#ex plt.showl]}

Plotting Routines

1D Data

=2 fig, ax = plt.subplots()

ssn Lines = ax.plotix,y] #rar points with Lines or markers connecting theno
+ap ax.scatter(x,v) #ror onconnected points, scoled or colored

son axesio, 8] .bar([1,2.3).03,.4,5]) #Plot verticol rectongles {constant midth)

sos anes(l,8].barh([0.5,1,2.5],00,1,2]) &#Plot morfontal rectongles (constant height)

son axnesl,1] . axhlina(B.45) #rar o horizontol line coross axes

aon mxedf0, 1] . axviine (8. 45) Mrae a vertical Line derosd oxed

wab @ FILL(x, v, calor="blua'] fMrow Filled polygons

aan g Fill_betweenis,y, color="vellow®) #Fill betmean g-voloes oad &

2D Data

=2 Flg, ax = plt.subplots()
=0 im = ax,.imshow(ing, #Colaorwoapped or AGH orrous
cmap='gist_parth',
interpolations ‘nearest’,
vmin=-3,
ymax=2)
=»» axess[B].peolor{datal) &#Fseudncelor plot af 20 orroy
=% anes2[B)].poolormeshidatal #Pseudpcolor plat af 20 arroy
»ax [§ = plt.comtowr(¥, X, U) #Plot contours
#=x anesd[2].camtowrfidatal) &#PLlet filled contours
== axesd[2]= ax.clabeL(C5) #lobel ¢ contour plot

Vector Fields

e gxes|o,1].arroni(0,8,0.5,8.5] fAcd on oreow ta the oxos
aan gxes[l,1].quiver(y.z) &#Plot o 20 fisld of orrows
=22 gxes[D;l].stresmplot(X, ¥, 0,V) #Plot o 20 Fleld of orrows

Data Distributions

=x% axl.histly)] #Flat o kistogram
a3 axd. boxplot(y] &Moke o hox and whisker plot
aax axd.violinglot(z) #Moke a vielin plot

Plot Anatomy & Workflow

Plot Anatomy

Axealiuiplel

¥ -ocls Flgura

lomraani

M- anis

Workflow

The baslc steps to creating plots with motplctlib ara:

Prapare Dato Create Plot Plet Custamized Plat Zave Plat Shiow Plot
[l Prepa 2 = [ B L

a»x import matplotlib.pyplot as plt

e ¥ o= [1,2,5.4] #5tep I

»» o= [10,28,25,38]

wx Flg = plt.flogurel() &3¢

»»x gx = Filg.add_swbplot(11l) #5tep 3

»ex gx.plotix, ¥, color='lightblve”, Linewldth=3) &5tep 3, 4
wx @y, seatter([2,4,8],

[5,15,258],
color='darkarasn”,
narkar="'"~"']

= @ 5At_xlim(l, &.5)
>e0 plt.savefig('foo.png') #Step §
=x» plt,.show() #5tep &

Close and Clear

o plE.clal) #Clepr on oxis
wa plE.eLF() &#Clepr the entire figure
sas ple.elosel] #0lose o window

Plotting Cutomize Plot

Colors, Color Bars & Color Maps

s2x plt.plotix, x, ®, &4, =, xiad]
sex ax.plot(x, y. alpha = B.4&)
sax ax.plotix, v, c="k"]
¢z Fig.eolorbar(in, orientation='horizontal'’)
ez im = ax. imshaw{ing,
enap="seiznic’')

Markers

»x Flg, ax = pli.subplots()
wx @y, seatter(s, v, markers", "]
e @y, plot{x, vy, markers="o")

Linestyles

=xx plt.plotix,y, Linewidth=4.8]

zzz plt.ploti{x,y, ls='sclid’)

=zx plt.ploti=,y, ls="'--"]

sz plt.ploti=,y, '—-' kel yia2 '~ 7]

=xx plt.zetp{lines, color='r", linemidth=4.0)

Text & Annotations

== X, TexRTlL,
2.1,
'Exanple Graph',
shyles'italic')
wex gy, annotatel"5ine”,
xy=(8, 8],
gyooprdssdata”,
aytext=0168.5, @3,
textooords="data’,
arrovprops=dict(arromstyla="—",
connectionstyle="arci"]1,)

Mathtext

b plE titlelr  Esigna_i=15%', fontsize=20@)

Limits, Legends and Layouts

Limits & Autascaling

e an.nargins(x=8_.8,y=A.1] féod podoing to o plot

e an.anis{ equal’) #5et the ospect rotie of the plot to 1

e an.set(xlim=[8,18.5] ,yLin=[-1.5,1.5]) &5t linits for s-ond y-oxis
»or an.set_xlim(B,18.8) &5t limits for x-oxis

Legends

=x @i, sBt(tdtle="An Exanple Axes', #5et o title ond x-ond y-oxds Lobels
ylabels"Y-fxis',
wlabels"¥-Axiz']

= @i, legend(loc="hast") N0 overlopping plot slements

Ticks

b &, xaxis get(ticks=range(l,5), #Moruvally set s-ticks
ticklabels=[3,108,-12, "Foa"]]

»ob @¥.tick_parans(axis="y", &#Mare p-ficks Longer ond 9o in and oot
direction="1inout",
length=10)
Subglet Spacing
»x figd, subplots_adjust(wspace=8.58, fddjwst the spocing between suhplots
hspace=H, 5,
left=0.125,
right=8.%,
top=0.9,
hattom=0.1)

wop fig. tight_layawt() #Fit subplot(s) in to the figure area

Ais Spines

»x gxl.spines top'].eet wisible{False) #Moke the top oxis lime For o plot dnvisible
»x gxl.spines( botton'].set_position(( ' ovtward’ 1813 #Move the hotion axis Line ouiword




