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Zakladni graf

Types of MATLAB Plots R2025a

There are various functions that you can use to plot data in MATLAB®. This table classifies and illustrates the common graphics functions
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Zakladni grafy

« RuUzné typy grafl pro
ruzné situace

« RuUzné typy seznamu
pro razné... (=

Types of MATLAB Plots

‘There are various functions that you can use 10 piat data in MATLAB? This table ciassifies and Bustrates the comman graphics functions
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Types of MATLAB plots

Scatter and Bubble Charts

- g -
bubblechart bubblechart3
[= Open and explore E Open and explore

spy swarmchart
[ Open and explore E3 Open and explore

Surface and Mesh Plots

=,
fimplicit3 fmesh
[ Open and explore 2 Open and explore

- . M

MATLAB Plot Gallery
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scatter3
& Open and explore
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mesh
[ Open and explore

[ ———


https://www.mathworks.com/help/matlab/creating_plots/types-of-matlab-plots.html
https://www.mathworks.com/help/matlab/creating_plots/types-of-matlab-plots.html
https://www.mathworks.com/help/matlab/creating_plots/types-of-matlab-plots.html
https://www.mathworks.com/help/matlab/creating_plots/types-of-matlab-plots.html
https://www.mathworks.com/products/matlab/plot-gallery.html
https://www.mathworks.com/products/matlab/plot-gallery.html

.
Zakladni grafy

Types of MATLAB Plots

‘There are various functions that you can use 10 piat data in MATLAB? This table ciassifies and Bustrates the comman graphics functions

Scatter and Data Distribution
Bubble Charts  Plots

Polar Plots Contour Plots

Line Plots

DiscretzData  Geographic
Plats

« RuUzné typy grafl pro
ruzné situace

). MATLAB R2025a
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Novinky z poslednich verzi

>>
>>
>>
>>

histogram()
swarmchart()
boxchart()
violinplot()
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ViOIinPIOt (N EW!) boxchart swarmchart histogram
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Novinky z poslednich verzi

=10°
500N E — T T T 3 T \{UEUEL T . T
>> geoplot() h
- 48N | ® . 5
ttawa Montreal [ ] Y o
>> geoscatter N - o 08
SOUTH APAN @ [ ] =
) KOREA ! - ® g0 ° s
2 h = 2 B
ES Nowsh Z 44Nt ® 00y .‘. 1 E
>> geobubble() k ik U 3 0o e’ :
30°N | . .. 5 &
Ocean . -
£
o0 3
4 o
on
20°N | A i b | L
1000 km Esri, TomTom, Garmin, Esfi, TomTom, Garmin, FAQ, NOAA,
500 mi FAO, NOAA, USGS, EPA, USGS, EPA, USFWS, NRCan, Parks
. . | USFWS @ gcanaca
135°E 150°E 165°E 180°E 195°E 205w a5
Longitude Longitude
‘streets-light" (default) *streets-dark’

524.260 R Map designed to provide geographic Map designed to provide geographic
context while highlighting user data on context while highlighting user data on
alight background a dark background.

75°N 7 Hosted by Esti. Hosted by Esri
. 1 Tt e
s Eanhwg)e ‘streets’ ‘satellite’
2 45°N » General oad map that Full global basem: ed of high-
3 o s®| | = Earthquake and Landsiide emphasizes accurate, legitl sying of resoktion satato Wegery,
b= » Landslide roads and transit networks. Hosted by Est
s 0 = Meteoroiogical Hosted by Esti.
. = Unknown Cause
= Volcano
a5 = Volcano and Landslide *topographic" *landcover"
®_<undefined> ::nual-purpcspeh mep with styling to :4:: that c:rmmse"s ;:ldellrl‘efenvded
pict topographic features. land cover data, shac relief, anc
0000 ocean-botiom relief. The light, natural
2 ":m Esrl. FAO. NOAA USGS HOS{ed by Eerl. palette is suitable for thematic and
75° 5000 NRCan reference maps
= = Created using Natural Earth
270°W 180°W 90°W 0°
Longllude ‘colorterrain’ 'grayterrain®
Shaded relief map blended with a land Terrain map in shades of gray. Shaded
cover palette, Humid lowlands are relief emphasizes both high mountains

green and arid lowlands are brown.
Created using Natural Earth,

and micro-terrain found in lowlands.

Created using Natural Earth
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Novinky z poslednich verzi

>> colormap sky cky (since R20235)

>> Color‘map abyss abyss (since R2023b)

nebula (since R2025a)

>> colormap nebula
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Novinky z poslednich verzi

>> xline() I =
>> yline() I §
>> xregion() %3 ///E
>> yregion() ") P
>> constantplane() i
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Novinky z poslednich verzi

>> uiexportdlg
>> uiprintdlg

Export Print
Output Content Destination
e [MATLAB Print to PDF -
Destination Layout

Paper orientation Portrait v ]
Paper size A4 (21x29.7 cm) - ]
Units Centimeters v ]

Scaling (O No scaling

C:\Users\lzhan\OneDrive\Projekty\Humusoft\t ‘

Name Untitled.png

Format PNG 5.4

Output Size
put Size (®) Best fit (keep aspect ratio)

Keep aspect ratio (O Fill page (stretch)

Width [ 20l O Custom
ZlKeepicentere 7 Kee e

Other Settings

Resolution (DPI) 150 - Other Settings

Background color Resolution (DPI)

Background color

Color space

Color space

[ Export ] [ Cancel ] [ Print ] [ Cancel ]




£ HUMUSOFT"

Novinky z poslednich verzi

.} MATLAB R2025a

* Prehravani animaci v

@ 4{} & Refactor T [F section Break DU D

. . <&
CBD - % Print E:>H
Q Find ~ 4 2]} 1% Run and Advance
New Open Save Export - Compare | GoTo Text Control Task Copilot (}H Debugger Run Pause Stop
v = = = v D Bookmark ~ = v e Section Eg| Run to End
FILE NAVIGATE TEXT CODE ANALYZE TEST SECTION RUN

] ﬁ ﬁ [3 » € > Users » Izhan » OneDrive > Projekty » Humusoft » HandlePhysics > examples »
Objectm X  Body.m X | Simulation.m X | Terain.m X | bench_multim X | demo_gameTCC25.m X | Viewerm X | Tracem X | demo_jengam X = demo_catastrophy_live.mix X | demo_minimal_live.mix X

C:\Users\lzhan\OneDrive\Projekty\HumusoftiHandlePhysics\examples\demo_minimal_live.mix

(o]
Minimal physics demo
— Setup axes
E I il ax = cla; view(3); axis("equal"); camlight("headlight");
- Create interacting physical objects
2! phx.Body(ax, "Position", [0.6 @ 3]);
3 phx.Body(ax, "Type", "static");
Simulate
4 sim = phx.simulation(ax);
5] sim.step(1.2, 120, 1);
6 ldelete(sim);

Command Window

Editor: 100% UTF-8 LF Script Ln 6 Col 1

- (#-)
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Kdyz 230 grafu nestadi

« Kompozice vlastnich vizualizaci ze ool §
zakladnich grafickych objektt o4 i ! O
— Iine() -u;: .l.l"‘x, ‘ i ::nz
_ patch( “oN :
—_ Surf() -u;:a- \/ .o:s
B teXt() 0 2 4 [ ) 10

— a dalsi

« Kompletni kontrola nad
parametry

« 2Di3D

11
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line() patch() surf()
* Hlavni pouziti * Hlavni pouziti * Hlavni pouziti

— Usecky — Obecné trojuhelnikové sité — Plochy definované jako vySkove

— Kfivky — Libovolné polygony mapy (f). Z zavisle na X a Y)

— Body — Barevna ¢ara* * DalSi moznosti
- Dal$i moznosti - Dal$i moznosti — Podobne jako patch

— Jednolita barva pro cely objekt — Nezavislé barvy hran a ploch - Jed!ny objekt s podporou textur

(byt omezenou)
— Styly a tloustky Car — Barva definovatelna colormapou

— Styly a velikosti bod(i pro kazdy vrchol zviast

— Prdhlednost

12
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Grafické objekty

« Kazdy vykreslovaci pfikaz vraci
vytvofeny graficky objekt

13

.} MATLAB R2025a
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HOME PLOTS FIGURE FORMAT Search (Ctrl+Shift+Space)
o™l M M @ M B D E
Save As % Print —_— v
- [ Show Code Title Subtitle X-Label Y-Label Legend Colorbar Grid X-Grid Y-Grid
FILE LABELS AND ANNOTATIONS
<a ﬂ ﬁ @ > OneDrive » Projekty » Humusoft » TCC 2025 » Zdroje -
IEE Files Figure 1 x
@ Warkspace
Name Value Size L T T T T T
Bb ] p 1%1 Line 1%1 0.8 .
= > 06 .
— 0.4 g
0.2 1
\“ 0 i
E’)‘\_. “" 02| |
04 .
\‘ 06 | _
08 B
* 4 1 1 1 1 I 1 1
0 50 100 150 200 250 300 350 400
"‘ Command Window i
%> p = plot(sind(1:36@));
>
» -
(W -] s+~
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Grafické objekty

.} MATLAB R2025a

« Kazdy vykreslovaci pfikaz vraci
vytvofeny graficky objekt

HOME PLOTS FIGURE FORMAT Search (Ctrl+Shift+Space)

o™l M M @ M 8B I 8
Save As & Print —_— M
- |:| Show Code Title Subtitle X-Label ¥-Label Legend Colorbar Grid X-Grid Y-Grid

FILE LABELS AND ANNOTATIONS

° Objekty jsou ”ZiVé“ a majll <a =% ﬁ @ > OneDrive » Projekty » Humusoft > TCC 2025 > Zdmoje -
Files H Figure 1 x : Property Inspector —
parametry Workspace i » Figure1 > Axes » Line EE

1

Name Value Size |Search Q‘ |E‘ ‘;7‘|

B [®]p 11 Line 1%1 PRSI ¥ )
= 06

=P | COLORAND STYLING

v )
- -

LineStyle

R

04}

02}

T:I.\|

0

B =
r/ 1N 02t i
« MARKERS
Wy ] Marker | none - |
06 ) Markerndices 5’|
0.8 A MarkerSize 5|
L Z
-1 L L L 1 N 1 1
0 50 100 150 200 250 300 350 400 ~ COORDINATE DATA
e )
Command Window : —
>> p = plot(sind(1:368)); _
55 XDataMode |auto - |
ovome )
YDataMode | manual - |
B
ZDataMode | auto - |
4 ~ | ZDataSource " 7
(W -] s+~

14



.
Grafické objekty

15

Kazdy vykreslovaci pfikaz vraci
vytvofeny graficky objekt

Objekty jsou ,zivé" a maji
parametry

K parametriim Ize pfistupovat
pfimo, ménit jejich hodnoty a
tim i podobu objektu

.} MATLAB R2025a

HOME PLOTS

P

£ HUMUSOFT’

FIGURE FORMAT

Search (Ctrl+Shift+Space)

ol o [~
o B ~ EERIII =
- [ Show Code Title Subtitle X-Label Y-Label Legend Colorbar Grid X-Grid Y-Grid
FILE LABELS AND ANNOTATIONS
<a ﬂ ﬁ @ > OneDrive » Projekty » Humusoft » TCC 2025 » Zdroje -
IEE Files Figure 1 x Property Inspector Ija
Warkspace ~ » Figure1 > Axes > Line
- Name Value Size g Search Q‘ |E‘ ‘£|
- p U3 7 Ll 08y ’ + COLOR AND STYLING
= 3|y il Caolor |.—v|
= 0.4F 7 LineStyle [- - |
_ 02y 1 Linevidth .El
& ol _ seresincex
B 02t g B
« MARKERS
Wy ] Marker | none - |
06 1 Markerindices 5’|
08¢ R MarkerSize ;|
‘ ‘ ‘ / ) ) ) x
B 0 50 100 150 200 250 300 350 400 ~ COORDINATE DATA
, - T,
Z
>> p = plot(sind(1:368)); Hoamsouree I;l
>> p.linewidth = 2; XDataMode |auto |
>> p.YData = coSd(1:360); @uussssssnnssusancsasannssssansssssnnnsnsannsanannnnnnsngs YData _51
> ‘ YDataMode | manual - |
YDataSource :l
P
ZDataMode | auto - |
~ | ZzDataSource [« ] -
(m-) (-
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Animace

Kompletni prekresleni snimku

P
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Aktualizace zménénych parametru

emo_jenga.m X demo_animl.m X | demo_anim2.m X
CAUsers\izhanOneDrive\Projekty\Humusof\TCC 2025\7droje\demo_anim1.m

1 tic

2,

3 for i = 1:360
4 claj

5 x = 1:360;
6 y = sind(x + i);
7 plot(x, y);
8 grid on;

9 drawnow;

10 end

ali)

412 toc

Command Window

Figure 1 X

() 1

05

05

>> & pPress ctrl + [shift| + [P| to generate code with Copilot

100

200

300

400

emo_jenga.m X demo_animl.m X demo_anim2.m X
C:\Userslizhan\OneDrive\Projekty\Humusof\TCC 2025\Zdroje\demo_anim2.m

1 tie

2

3 cla;

A

5 X = 1:360;

6 y = sind(x);

7 p = plot(x, y);
8 grid on;

9

10 for i = 1:360
11 p.YData = sind(x + 1i);
16 drawnow;
13 end

14

15 toc

Command Window

]

Figure 1 X

& AE0RRG

1

05

05

>> & Press [ctrl + [shift| + [P| to generate code with Copilot

100

200

300 400
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Transformace objektu

 Transformacni matice

— transformuje sourfadnice mezi
soufadnymi systemy

— 3x3: skalovani, rotace, zkoseni

— 4x4: Skalovani, rotace, zkoseni, translace

vertices =
9.2073  -1.3719 2.4911
9.2065 -1.3663 2.4781
9.2064  -1.3661 2.4586
9.2073  -1.3720 2.4325
_op ©-2093  -1.3851 2.4000
- 0.4374  -1.4374 2.4000 X Y Z
-~ 9.4322 -1.4203 2.4325
3 9.4268  -1.4023 2.4586
9.4213  -1.3843 2.4781 1 e @
25 0.4160 -1.3671  2.4911 * —
©9.4113  -1.3515 2.4976 L
24 9.4073  -1,3385 2.4976 @ 1 @
9.4044  -1,3288 2.4911
1.5 9.4028  -1.3235 2.4781
Z — 9.4027  -1.3232 2.4586 @ e 2
1_ 9.4044  -1.3290 2.4325
©.4083  -1.3416 2.4000
05 9.6374  -1.3625 2.4000
9.6298  -1.3463 2.4325
a ARI21R -1 27207 7 ARRA

1

X=[100]

17
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Transformace objektu

|
u
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(O I A)
oo
m ©
o
[

<
o

1.5

1.5 0.0 0.0
0.4 1.0 0.0

1.5 0.0 0.0
0.0 1.0 0.0

0.0 0.0 1.0

1.0 0.0 0.0
0.0 1.0 0.0

0.0 0.0 1.0

(W)
i
8]
8]
(W)
(W)

0.0 0.0 1.0

18
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Transformace objektl v praxi (nazorné)

o
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C:\Users\Izhan\OneDrive\Projekty\Humusoft\TCC 2025\Zdroje\demo_transform.m

1 cla i CD

| = 1eTCC25.m X = Viewerm X Tracem X demo_jengam X demo_transform.m X ‘ | : | Figure 1 X

2

3 [verts, faces, cindex] = teapotGeometry;
4

5 p = patch('Faces', faces, 'Vertices', verts,
6

7 view(3);

8 grid on;

9 axis equal;

10 x1im([-3 3]); ylim([-3 3]); zlim([© 3]);
11

12 % Transformacni matice pro rotaci o 10°
13 M = [0.9848 -0.1736 0;

14 ©.1736 0.9848 0;

15 0 0 1];

16

17 [ for i = 1:36

18 p.Vertices = p.Vertices * M;

19 pause(9.1);

20 end

24:
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Transformace objektll v praxi (spravné)

* Funkce hgtransform()

— Virtualni (neviditelny) souradny systém,
do kterého je mozno kreslit

chova se jako normalni axes objekt 09|
— Definovany transformacni matici 4x4 sl
» translace, rotace, Skalovani, ...
— Moznost hierarchického zanorovani T l |
relativni transformace o8 A
Bl j
fig = figure; o4

ax = axes;
plot(ax, ..);

02—

01—

trl = hgtransform(ax, ..); Oxff”f//l | T T | T T T T
plot(trl, ..);

tr2 = hgtransform(tri, ..);
plot(tr2, ..);

20
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Transformace objektll v praxi (spravné)

* Funkce hgtransform()
— Virtualni (neviditelny) soufadny systém,
do kterého je mozno kreslit
chova se jako normalni axes objekt 09|
— Definovany transformacéni matici 4x4

08—

translace, rotace, Skalovani, ...

— Moznost hierarchického zanorovani i I
e relativni transformace 08 »
fig = figure; o4

ax = axes;
plot(ax, ..);

02—

01—

trl = hgtransform(ax, ..); i S S S S
Lflot(trl, )
tr2 = hgtransform(trl, ..); trl.Matrix = makehgtform('translate', [5 -1 0]);

plot(tr2, ..);

21
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Transformace objektll v praxi (spravné)

22

* Funkce hgtransform()
— Virtualni (neviditelny) soufadny systém,
do kterého je mozno kreslit

chova se jako normalni axes objekt

— Definovany transformacéni matici 4x4
translace, rotace, Skalovani, ...

— Moznost hierarchického zanorovani
relativni transformace

fig = figure;

ax = axes;

{Tlot(ax, L)
trl = hgtransform(ax, ..);
Lflot(trl, B

tr2 = hgtransform(tri, ..);
plot(tr2, ..);

09—

08—

07—

06—

05—

04—

03—

P

£ HUMUSOFT"

trl.Matrix
tr2.Matrix

makehgtform('translate’,
makehgtform('zrotate‘, -pi/6);

[5 -10]);
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Transformace objektl v praxi (spravné)

Vyhody vyuziti hgtransform() G Usersizhan OneDrvelProjokHumUsaRTCC 20250z iewemo rnslormm T
1 ax = cla; (V]
2
3 [verts, faces, cindex] = teapotGeometry;
Jednoduchost 4
5 tr = hgtransform(ax); !
° Menéi mnoistvi kédu g patch(tr, 'Faces', faces, 'Vertices', verts, 'FaceVer |
« SnadnéjSi prace s vice objekty : view(3);
., . , grid on;
(seskupovani a relativni pohyby) 10 axis equal;
11 x1im([-3 31); ylim([-3 3]); zlim([e 3]);
12
13 [ for i =1:36
14 tr.Matrix = makehgtform("zrotate", i*1@*pi/18@);
RyChIOSt 15 pause(@.1);
. . v ) ’ d
* Minimum pfedavanych dat w |

« Zpracovani na urovni grafického
enginu (akcelerovano GPU)

23
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Prace s kamerou

) Figures

FIGURE

B @
« Parametry kamery A A LR

Tools Editor Function
EXPLORATION CAMERA COLOR EXPORT a
— Poloha
C,I ) Figures
- I FIGURE A CAMERA
1 ™o t — : B X-A
— Orientace € Bobjo Ko KO bio 2 L g ouegepe @ O &
Orbit Tilt Pan Dolly Zoom Roll ';_‘YiAM None | Bl perspective Stop Reset = Close
. 7 s I Z-Axis Motion | Scene
- PrOJekCe a Zorny Uhel CAMERA MCTION AXIS PROJECTION STOP RESET | CLOSE -
= | Figure 1 % :
CameraUpVector

CameraPosition

CameraTarget I

24
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Prace s kamerou

25

* Funkce

« Parametry axes objektu (ax)

campos()
camtarget()
camup()
campan()
camorbit()

ax.CameraTarget
ax.CameraPosition
ax.CameraUpVector
ax.CameraViewAngle
ax.Projection

A

£ HUMUSOFT"
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Postrehy z praxe

Co obecné skodi

Legenda
— Vypnuti b€hem animace
— Nahrada jinym zpusobem vizualizace

Automatické limity grafu

— Fixovat rozsahy graf(
funkce xlim(), ylim(), zlim()
parametry ax.XLim, ax.XLimMode, Y..., Z...

Zbytecné velké mnozZstvi objekt

— Veéci, které tvofi celek, Ize nékdy rychleji nakreslit
jednim objektem

ZbyteCné detailni data

— Vypocet v plném detailu, ale vykresleni zfedénych
dat

Live Editor
— Bezinteraktivnich pozadavku klasicky m-file + figure
— S interaktivnimi pozadavky App Designer

= | Figure 1 x = | Figure 2 X
g Priklad 1 Piiklad 2
' : sinus, cosinus
sinus 1 : ‘
cosinus
5
155
(1]
)
05 05
X K
(] 100 200 300 400 0 100 200 300 400

o
£ HUMUSOFT"

= Figure 1 X

S 2 M o N & o

0 2 4 6 8 10

= | Figure 2 X

& A M o M s o

0 2 4 6 8 10

% 100000 bod0
plot(x, y);

% 1000 bodl
plot(x(1:100:end), y(1:100:end));
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Postrehy z praxe

Co obecné prospiva AE®MAAD
. 2, (0]
« MATLAB 2025a

— Rychlejsi vykreslovani zejména patchud

— MensSi zpomaleni vadi velikosti okna

* Vypnuti interaktivnich funkci a plovoucich prvku T=1085,V=69.5kmh h=176m
- disableDefaultInteractivity(ax);

- ax.Toolbar.Visible = "off";

* Rozumné vyuziti drawnow()
- for 1 = 1:10000

if mod(i, 100) == @, drawnow, end; % kazdy sty krok
% nebo
drawnow("limitrate"); % 20 FPS

end

» Aktualizace jen toho, co se opravdu méni
— Dekorace grafl a fixni parametry nastavit pfed animaci

146 147 148 149 150 151 152 153 154 155
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rofiler

* Meéreni vykonosti kodu

.} MATLAB R2025a

o
£ HUMUSOFT"

|v B Lubor ~

HOME PLOTS EDITOR PUBLISH Search (Ctrl+Shift+Space)
, , , ° , , E[b ﬁ %} I;>H <3> q'@ ) & Profiler ? Section Break D
* Odhalovani problému a uzkych ¢ = >
Q Find ~ g E¥ B CodeIssues Run and Advance
V n I r u UZ New Open Save Print Compare | GoTo k " Copilot  Refactor 9 Generate  Find Run @ Run Step
h rd I - - - - - m Bookmark hd - - Debugger Test v Tests = Section E@ Run to End -
FILE NAVIGATE CODE \NALYZE Run: demo_anim F5 RUN
< ﬁ ﬁ @ > OneDrive > Projekty » Humusoft » TCC 2025 » Zdroje -
viwv s . . — S p N - ] Run: type code to run N
 SnadnéjSi optimalizace B tomo.anmtm X LT =
n n I I IZ Cr\Usersiizhan\OneDrive\Projekty\HUmusomTCC 2025\Zaroje\demo_anim1.m — Run {1
T P ; F5
|7 1 tic Q I> Save and run the active file I I
2
0 . i
) Profiler @ Run and Time
FEeRIEn Run code and profile to improve performance 4
JUPPETLL L 0 4 Breakpoints J
=] < Back 5| & 4
o [aemeam )
Print Profile Highlight Run and 0 Clear All Breakpoints 4
Summary N Time & Clear all breakpoints in all files
FILE NAVIGATE SEARCH VIEW PROFILE . ]
- [m] [m]
draunouw; 360 6317 71.3% [ 0 Set/Clear f1o |
7 plot(x, ¥); 360 1.991 22.59% j— Set or Clear breakpoint on current Line
0 ]
4 cla; 360 0385 4.3% 1 E Enable/Disable
8 grid on; 360 0.153 1.7% 1 -0 Enable or Disable on current Line 1
6 y = sind(x + i); 360 0.010 0.1% -0 Error Handling g
All other lines 0.003 0.0% | |
Pause on Errors
Totals 8.858 100% 300 350 400
Pauses execution when an efror occurs
v o— |
» Children (called functions) Pause on Warnings :
» Code Analyzer results Pauses execution when a warning occurs
» Coverage results Pause on NaN or Inf
: . Pauses execution when a NaN or Inf value is returned
~ Function listing
erate code with Copilot
Time  calls Line Pause on Unsuppressed Qutput
<0001 1 1 tic Pauses execution when output is displayed
< 0.001 1 3 for i=1:360
0.285 360 4 cla; B
0.002 360 5 x = 1:360; )
Editor: 100% UTF-8 CRLF Script Ln 1 Col 1
0.010 360 [ y = sind(x + i);
1.991 360 z plot(x, y);
0.153 360 8 grid on;
6.317 360 9 drawnow;
< 0.001 360 18 end
»
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