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Utility of Plots

®* Visualisation

* Description

* Emphasis and analysis




What to Plot?

* Mathematical relationships

* Comparable information




Some Common Practices

* Axis labels and legends

®* Choice of scale

* Colour and labels

* Consistency of notation




Some Common Practices [contd...]

Legibility

Look & feel/cluttering

PPT and/or LaTeX integration

* Coding and hardware issues




Plotting Software

MATLAB

PYTHON LIBRARIES

GNUPlot

MATHEMATICA




How to Choose One!

* Application specific

* Quick look or deeper analysis?

* Coding and memory issues

* Liberty with look and feel




Various Plots and When to Use Them

* Line plots

® Scatter plots
* Surface plots
* Contour plots
* Boxplots

* Bar diagram

* Pie charts




Plotting with MATIL.AB

* Diverse Tools and Functions

* Excellent Documentation

* Computations governed by numerical linear algebra




Line Plots

x = linspace(0,2*pi,1000);
vyl = sin(x);

plot(x,y1); hold on

y2 = cos(x)+2; plot(x,y2)
hold off

title('Simple Line Plot);
xlabel('x"); ylabel('y");
legend('sin(x)','cos(x)+2");

Simple Line Plot




Plotting of Points: Scatter Plots
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3-D Scatter Plots
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Spline Plots

X:[1,2,3,4,5,6,7,8]; . . . __Raw Data Plot__

V=8, 5, 17,20, 6, 12 15, 2 o

xx=0:0.25:8; o

yy=spline (x,y, XX) ; fool |
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title('Raw Data Plot') / RN
xlabe ety o) T T e t
ylabel ('data’) :
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Plotting of Curves

v,=e% y2=e°'75" x sin(6x)
T T

t=linspace(0,10,150);

yl=exp (t);
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title('Time response')
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Semi-log Plots
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Plotting of 3-D Curves

E = o SO SR ont et
X R=Nar RNy
Yo = COS It
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title('Helix"')
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ylabel ('x=cos(t)"')
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Plotting a Function in 2-D
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Plotting of a Function in 3-D
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Vector Fields
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Plotting of Streamlines on vector fields

Ixevilismeshgrad (0@ or a2 Gl a2 )

. u = cos(x).*y; v = sin(x).*y
— \
PR @O o)t v ol
Vo= sd Rk Ay T
streamslice(x,y,u,Vv) -
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xlabel ('x")

viabel (iyh)




3-D Vector Fields

SR S (ahlenT s Surface Field
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quiver3(z,U,V,W) %”

title('Surface Field') ?
xlabel ('x"') Ly
ylabel ('yv') ’
zlabel ('z=y*t2-x22") y o

T —— e e e T



3-D Surface Plots

Surface plot
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3-D Surtace Plots (by function)
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2-D Contour Plots '
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Plotting in Polar Coordinates

theta=linspace (0, 360,50);
rho=0005*theta/10;
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Boxplots
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Bar Diagrams

X:[2013:2016]; 10 ‘ IBudgetaIIotted‘ ‘
I VE
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bar (X590 oy B
title ('Budget allotted')
xlabel ('Departments')
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Pie Diagrams
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pie(p,e, 1)

title ('Sections')
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MATLAB Figure Properties




Best Way to Learn i1s to Code!

* Mathworks Documentation

* MATLAB Forums

* Plenty of Textbooks




Plotting in Python software

* Customized Library * Better visibility
* Styling Options * Better real time output
* Platform Independence * Troubleshooting




Spline Plot

import matplotlib.pyplot as plt

import numpy as np Spline Plot

from scipy.interpolate import spline
NP REE a v At S, A S e Dt O A )

POWE S rhRRaiena a2 T I 8 e e N 250l S\ Sl
LI

xnew = np.linspace(T.min(),T.max(),300)
power smooth = spline (T, power, Xxnew)
plt.plot (xnew, power smooth)

yonl sty oM @R ol Ml sol =N aps kS alo i)

pliesbrtile (Splsne N Ploty)

RhE Sl g el it h)
plt.ylabel ("data")

plt.show ()




Semi-log Plot

RMpor i matpketlEsby pyplotias s piie y=exp(5x~2)
import numpy as np iz
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Plotting of Curves

from numpy import *

import math 600 Time response
import matplotlib.pyplot as plt — et
t = linspace(0,2*math.pi,400)
y1 = exp(t) 400 T
y2 = exp(0.75*t)*sin(6*t) -
$ 300f
plt.plot(t, y1, t, y2) *.#EJ
plt.plot(t, y1, -b', label="e"t") £ 200}
plt.plot(t, y2, '-r', label='e”0.75t*sin(6t)")
pylab.legend(loc="upper left)) 100
plt.title("Time response”) o
plt.xlabel("t (in seconds)")
plt.ylabel("y (in metres)") -100 : ! ‘ ! .
0 1 2 3 4 5 6 7
plt.show() t (in seconds)




Surface Plot and Contours

Contours for f=(X"2+Y-11)"2 + (X+Y~2-7)"2

Surface plot for f=(X~2+Y-11)~2+(X+Y"2-7)"2 640 T
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Bar Diagrams

import numpy as np; import matplotlib.pyplot as plt Strength tests

35—

NHJEOURSHERAAIGRAIJEN 3 SR (20 S SRS %35, EEE 33 grade
Frad R T2 NS P N3 S 7 0N g TadieeD 3y (R el A NS I A2 30l Bl 43 grade | |
; : B 53 grade

fig, ax = plt.subplots(); index = np.arange(n_groups)
bar width = 0.20 5
rectsl = plt.bar(index, grade 33, bar width, £
color='b',label='33 grade') ; 20
rects2 = plt.bar(index + bar width, grade 43, bar width, E
color="r', label='43 grade') ‘é 15
[<8]
rects3 = plt.bar(index + 2*bar width, grade 53, E
bar width, color='g', label='53 grade') 10
plt.xlabel ('No. of days'); plt.ylabel('Strength in ST
units') 5
plt.title('Strength tests')
plEtsicksiEnd ey imbatwite FhEt/ A2 e I davegat SR d a VS EN2I8 0
days', '3 months')) 1 day 3 days 28 days 3 months
No. of days
plt.legend(); plt.show()




Some Special Plotting Software

* Mathematica

* MayaVi

* SigmaPlot

* ROBOANALYSER

* Ploticus




Keynotes

Choice of software

Customization

Clarity

Explanatory nature




