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matplotlib

* matplotlib (2003) OG chart making inspired by MATLAB

* It received an early boost when it was adopted as the plotting package of
choice of the Space Telescope Science Institute (the folks behind the Hubble
Telescope), which financially supported Matplotlib’s development and greatly
expanded its capabilities.

* Big benefit (script chart making)
* Larger base has used it

 Style and usage is dated (one big reason why R and ggplot is popular) is that
they are simpler (especially for non-programmers)

* Seaborn often used to look better, but others like ggpy, Holoviews, Altair exist
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seaborn

* seaborn improvement on top of matplotlib

Hides a lot of boilerplate

* Uses panadas dataframes which came post matplotlib

Good defaults and bunch of presets (like ggplot in R)

2.0 matplotlib is response to try and integrate seaborn ideas
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Quick matplotlib

import matplotlib.pyplot as plt .
import numpy as np "=
x = np.linspace(0, 10, 100) o] |

plt.plot(x, np.sin(x))
plt'pIOt(X’ np.cos(x)) The pitshow) command does a lot under the hood,
as it must interact with your system's interactive

graphical backend.
plt.show()
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Quick seaboarn

import matplotlib.pyplot as plt N __
import numpy as np Ezz / |

import seaborn as sns 009 | .
sns.set() b . |

—0.75

x = np.linspace(0, 10, 100) 100

plt.plot(x, np.sin(x))
plt'pIOt(X’ np.cos(x)) The pitshow) command does a lot under the hood,
as it must interact with your system's interactive

graphical backend.
plt.show()
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Matplotlib parts Anatomy of a figure

An 1y of a figure
@— | ;

* Matplotlib parts are sensibly named

o 020s0)ars | 125150155 ; 225250275 3 325350375 ,
b labed

X axis labed



Matplotlib parts Anatomy of a figure

An 1y of a figure
O etatae.

. . Title ; | = Bl al
* Matplotlib parts are sensibly named Major tick | |
f ; Legend
* |s support for layouts but not near as _._@ﬂ | |
natural as R .
C
Major tick label
Subplots layout i
subplot([s](rows,cols,..) |
HBE fig? axs = plt.subplots(3, 3) !1-
L] ]
|:| G = gridspec(rows,cols,..) ¥ aniy bl
I:] ax = G|O,:] |
00 N
ax.inset_axes(extent)
| d=make_axes_locatable(ax) - i Q
ax = d.new_horizontal(’'10%")
0 = '

g tafosors | 13sisoy>= i 235250275 3 325350375
b labed
X axs st




Matplotlib plot types

Basic plots

plut(LKJ Y LfmtJ,u)

3 Ct marker, linestyle

scatter(X,Y,..)

bar[h](x, hE1ght,m)

1m5huw(2,m)

cnntnur[f](LXJ X))

X, Y, [s|izes, [c|olors, marker, cmap

X, hmghL , bottom, align, color

- H Py wr F AT
Z, cmap, 1interpolation, extent, origin

|__ "J L T :1..IT..!..
X,Y,Z1 IS, COLOTS, extent, origin

L

pcolormesh([X],[Y],Z,..)
X, Y,Z, vmin, vimax, cmap

quiver([X], [Y],U,V,.)
X,Y,U, V,C, units, angles

pie(X,..)

.‘l : ahelc :':'-: i ,.:;'.-- ,_‘
Z, explode, labels, colors, radiu

text(x,y,tExt,m}

X, y, text, va, ha, weight, transform

fill( between][x]( )
X Yl Y2 color, where
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Matplotlib plot types

Advanced plots

L

e | B!
L | o1
I | S

5tep(x [fmt ,m)

X X1 lor, marker, where
boxplot(X,..)

X, notch, sym, bootstrap, widths

errurbar(x Y,xerr,yerr,..)
B I verr, fmt

hist(X, bins, ..)
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barbs(lxl,ivj, U, V, i)

(Y, U,V,C, length, pivot, sizes

eventplut(poswtwoms,m)

positions, orientation, lineoffsets

hexb1n(x Y C,m)
X, Y,C,gr

.'."_'l“'"
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Matplotlib modify

Scales
ax.set_[xy]scale(scale,..)
linear log
L .. any values ,—//\A! values > 0
symlog logit
,!'WW! any values ,—/W\. 0 <values< 1
Projections

subplot(..,projection=p)

@ p='polar’ \) p="'3d’
.f}ii’h

p=0rthographic()
from cartopy.crs import Cartographic

Lines

linestyle or 1s

T —— E—  E— EEassEEw

(e,(0.01,2))

n.m I‘I:H

capstyle or dash_capstyle
IJilliII -iquL-ﬂ’

I —
"butt" "round" "projecting”
Markers
OO0 XO0OOKE AN
l-l iol Isl IFI lxl LF 1 IF' lnl 'In‘l I’I e l.ul
F R EERE=EEY R M
l1l 'I!l I!l l‘l I+I III Ill ) ‘ 5 ‘ r
49 -2+« T 00O
‘SA3USASTSPITSOS IS S-S TSI 505 3037505 " sos”
markevery
—
10 10, -1] (25, 5) [0, 25, -1]
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Matplotlib colours

Ciions g Colormaps (AP! |
iEad plt.get_cmap(name)

T}.:'I

' name’
(R,G,B|,A])
"Y¥RRGGBB[AA]

"Nyt

viridis
ma gma

plasma

Sequential

Greys
YLOrBr
Wistia

Spectral

coolwarm

tabl®
tab2f
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Matplotlib other

Variety of methods to determine ticks

Or format them

Labels/annotations can be added

Even event handling/animation is possible

Event handling (AP

fig, ax = plt.subplots()
def on_click(event):
print(event)
fig.canvas.mpl_connect(
'button_press_event', on_click)

Animation API

import matplotlib.animation as mpla

T = np. lLinspace(0®, 2*np.pi, 100)

S = np.sin(T)

Line, = plt.plot(T, S)

def animate(i):
line.set_ydata(np.sin(T+1/50))

anim = mpla.FuncAnimation(
plt.gcf(), animate, interval=5)

plt.show()
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Matplotlib other

030 1

025 1

import matplotlib.pyplot as plt

020 1

import numpy as np 015 |

010 1

import seaborn as sns

005 1

import pandas as pd

0.00 T T T T
o 2 4 &

data = np.random.multivariate_normal([O, O], [[5, 2], [2, 2]], size;20(_)0) _

data = pd.DataFrame(data, columns=['x’, 'y']) 02

for col in 'xy': h
plt.hist(data[col], density=True, alpha=0.5) .
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Seaborn

for col in 'xy":

sns.kdeplot(data[col], shade=True)

#Add in
sns.distplot(data['x'])
sns.distplot(data['y']);
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Seaborn pair plots

import matplotlib.pyplot as plt
import numpy as np g
import pandas as pd

import seaborn as sns

Ll

petal_length
[T ST VR Y R - R -

iris = sns.load_dataset("iris"

[
un

sns.pairplot(iris, hue='species’, height=2.5);

petal_width
[ R R
(0] [=] [0 [=]
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Seaborn others

Faceted histograms, sns.FacetGrid
Factor (Category plots) sns.catplot
Joint Distributions sns.jointplot

So much easier (like in R)

time = Lunch time
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Onward to ...
machine learning.

Jonathan Hudson
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