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MATLAB
MATLAB
MATLAB
MATLAB (GUI)
MATLAB
14.1
| 14.1
cl ear;
x=0.1:0.1: 4*pi ; % X
yl=sin(x); % yl
y2=sin(x) ./Xx; % y2
figure; %
subplot (1, 2, 1); %
plot(x, yl); %
subplot (1, 2, 2); %
plot(x, y2,” * ); % ‘*
X yl y2 14-1
14-1
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figure|
subpl ot
1
pl ot 14.1
axes 1 axes 2
14-2 ‘
line 1 line 2
14-2
14-2
y2
subpl ot
set
[ 14.2
_ 2A _ X
clear;

x =0.1:0.1:4%pi;
yl = sin(x);
y2 = sin(x)./x;

fg = figure;

rl = subplot(1,2,1);
11 = plot(x,yl);

r2 = subplot(1,2,2);
12 = plot(x,y2,’*’);

disp(’The previous example’);
pause;

set(rl,’Position’,[0.1 0.1 0.3 0.3]);
set (11, ’LineWidth’,5);

set(r2,’XTick’,[1 4 11]); X
set(12,’LineStyle’,’+’);

pause;
delete(fg);
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pl ot
set 1
2 X 14-3
14-3 14-1
]
14.2
MATLAB 5.2 14-1
14-4
14-5
14-1
line
RGB
[rgb](0< r, g, bs 1) [1,0, Q]
MATLAB RGB ‘bl ack’ ‘bl ue’
hel pdesk MATLAB
MATLAB MATLAB GUI

14-1

root
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()

figure r oot

axes figure

ui control figure

MATLAB

ui menu figure

ui cont ext - menu figure

i mge axes

l'ine axes plot plot3 contour contour3
patch axes

surface axes

t ext axes o
I'i ght axes

[ | I ]
i . uicontext-
uicontrol axes | uimenu l ‘
menu
[ I I I | ]
| image | ! line | surface ‘ {patch ‘ | text J ‘ light |
14-4
Figure‘ Line Axes 2D Text
Surface
Axes 3D
Image

Patch

14-5
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14.2.1
MATLAB get set
] 14.3
@) gfp
gf p=figure;

get(gfp, ’units?)

ans =
pixels

set (gfp, ’Position’, [100 500 400 400])
(100 500) 400x 400

(b) pl ot 14.1
plot(x,y1,’LineWidth’,5);
plot(x,y2,’LineStyle’,’+’); or plot(x,y2,’+’);
(©) set gcf 155

set(gcf,’Pointer?)

[ crosshair | fullcrosshair | {arrow} | ibeam | watch | topl |

topr | botl | botr | left | top | right | bottom | circle |
cross | fleur | custom ]

|

154
set (h, prstr,alt, h prstr alt

)
set (h, a) h a
set (h, pn, pv, h pn

D) pv
set (h, pn, pv) h(i) pn(j) pv(, j) h

pn
pv mx n m h
n pn

set (h) h

set (0, 'Defaul t’)
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‘Cbj ect NanmePr oper t yNaneg’

set (0, ’ Def aul t (hj ect oj ect Nane
NarmePr opert yNane’ ) Propert yName
set (h, prstr) h prstr
get (h) h
get (h, prstr) h prstr
get (h, pn) ()] h(i)

pn() pn h

get (0, Factory’)

‘(pj ect NarePr oper t yNane’
get (0, 'Fact or y(bj ect Obj ect Name Pr opert yNane
NamePr opert yNane’ )
get (0,  Default’)

‘Chj ect NanePr oper t yNane’

get (0, ' Def aul t (bj ect Obj ect Nane Pr opert yNane
NanmePr opert yNanme’ )
al I child(h) h()
142 ‘HandleVisibility’ h
h
fi ndobj
fi ndobj (h, prstr, alt, prstr alt
) prstr alt
h h
prstr alt
h
findobj (h,’ flat’,
prstr,alt,...)
findall (h) findobj (h)
14-2 ‘Handl eVisibility’
copyobj (h, p) h
p

i shandl e( h) h
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get

propedit set
170

| 14.4
get (gcf);
get (gca);

[ 14.5

subpl ot

%
%

14-6
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subplot(2,1,2);
get(gca, ’Position’)

:
1}

0.1300 0.1100 0.7750 0.3400

set{gca,’Position’,[0.15 0.49 0.775 0.34])

14-7

>

gege

l/f"/._f/.

o
0

"
0.1 0.2 03 04 05 06 07 08 09 -

14-6 subplot

1

14-7
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close all
Handl eVisibility 14-2
close all hidden
stat us=cl ose(: - -) status 1 0
hgsave(h, fi | enane) h filename
filename fig
hgl oad(fil enane) filename ( )
filename fig
14.2.2
14-2
But t onDownFcn MATLAB
Chil dren
Cli ppi ng ‘on’ ( )
‘of f°
Cr eat eFcn M MATLAB

set (0,  DefaultFigureCreateFch'unction)

function M MATLAB
Del et eFcn M MATLAB
BusyActi on MATLAB Interruptible(
) ‘of f° BusyAction
‘ queue’ ( )
‘ cancel’
Handl eVisibility Chil dren
©on’ ( )
‘ cal | back’
‘ooff’
Hi t Test Hi t Test
foon' ( ) ‘ooff’ 155 gco
14-7 Curr ent Obj ect
Interruptible Interruptible * on’ (
) Interruptible
of f’

Par ent
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()

Sel ected ‘on’ ‘of f’

Sel ecti onHi ghlight ‘on’(
) ‘of f’

Tag

Type

User Dat a

Ul Cont ext Menu MATLAB

14.2.8
Vi si bl e ‘on’( ) ‘of

14.2.3

MATLAB set get

14-3

Aut onat i c- Fi | eUpdat es ‘on’ ‘of f°
Cal | backObj ect
[1 171 gcob
Language
Current Figure [1]
155 gcf
Di ary ‘on’
‘of 1 ( )
Di aryFil e Di ary
Echo M ‘on’ ‘of {7 ( )
Error Message MATLAB
For mat MATLAB ‘short’
‘short E ( ) ‘shortG ‘long’ ‘longE ‘longG ‘bank’
‘hex’ '+ ‘rational’
For mat Spaci ng MATLAB ‘l oose’ (
) ‘conpact’
Poi nterLocation
Poi nter W ndow MATLAB

Profile profile
‘on’ ‘of f7( )

ProfileFile profile ( )
Profil eCount profile nx 1 k M

k profile
ProfilelnterVal profile
RecursionLi m t MATLAB
ScreenDept h
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()
ScreenSi ze [left bottom width height]
ShowHi dden- Handl eVisibilty
14-2
Handl es ‘on’  ‘off'( )
Units
‘ pixels ( )
‘ normalized’
‘ inches’
‘ centineters’
‘ points’ 0.353
‘ characters
Par ent (1
MATLAB X Windows
14-4 X Windows
Ter m nal Hi deGr aphCommand
Ter m nal ShowGr aphCommuand
Ter m nal OneW ndow “on’ ( ) ‘of f
Ter mi nal Di mensi ons
Ter mi nal Protoco
‘ none’ X
C X X X Windows
‘ tek401x’ Tektronix 4010/4014
‘ tek410x’ Tektronix 4100/4105
14-5
BusyAction ButtonDownFcn Clipping CreateFcn
DeleteFcn HandleVisibility HitTest Interruptible
Selected SelectionHighLight UIContextMenu Visible
] 14.6
0

scrsize = get(0,’ScreenSize’)

Scrsize =

0 0 1152

14.2.4

900
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set

14-6
Backi ngSt ore
Coon ( ) ¢ oof f’
I nt eger Handl e
I nt eger Handl e ‘on’ ( ) of f’
MenuBar MATLAB  figure (
) ‘ none’ ( )
Narme
Next Pl ot
‘add’ ( )
‘ repl ace’
clf reset
‘ replace children ’
clf
Number Titl e
Number Titl e Con’ ( “ FigureNo. N:
Nanme” Nare( ) Nurber Ti tl e ‘off
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()
“ Nane”
Poi nter
‘crosshair’ * arrow ( ) “ watch’ * topl’ * topr’
‘ botl’ * botr’ ‘ circle * cross’ ‘ fleur’ * left’ * right’
‘top’ ‘* bottom *‘ fullcrosshair’ ‘ ibeam ‘ custom
Poi nt er ShapeCbDat a 16x 16 Poi nt er * cust on
Poi nt er ShapeHot - Poi nt er ShapeCDat a 1 2 NaN
Spot Poi nt er ShapeCDat a ( )
[1 1]
Position [left bottom width height]
Renderer
‘ painters’
zbuffer’ ‘ painters’
‘' Qpen@’ ‘ painters’ ‘ zbuffer’
Render er Mode Render er Mode ‘auto’ ( )
MATLAB ‘ manual’
MATLAB
Units MATLAB
‘ pixels’ ( )
‘ normalized
‘ inches’
‘ centineters’
poi nts’ 0. 353
‘ characters’
Current Point Position
W ndowSt yl e ‘ormal’ ( ) ‘ nodal’
( )
‘ normal’ Vi si bl e ‘ooff’
MATLAB Control —C
Clipping
Par ent 0
Sel ecti onHi ghLi ght
14-7
Cl oseRequest Fcn ( ‘ closereq )
Current Character
Current Axes 155 gca
Current Obj ect Cur r ent Poi nt

155 gco
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Cur r ent Poi nt
KeyPressFcn
MATLAB
Resi ze on’
( ) of f’
Resi zeFcn
Sel ecti onType UNI X “ normal’ (
) ' extended’ (shift— ) ‘ alternate’
(control — ) ‘ open’ ( )
W ndowBut t onDownFcn
W ndowBut t on—
Mot i onFcn
W ndowBut t onUpFcn
14-8
Col or RGB MATLAB
Col or map mx 3 m RGB )
64 13.6
Di t her map mx 3 ( ) ‘ (8 ) ‘ ’
64
Dit her mapMode (8 )
‘ manual ’ ( ) Di t her map
( ) ‘ auto’ MATLAB
aut o’ ‘ manual’
Fi xedCol ors mx 3 ( ) Col or map
M nCol or Map MATLAB Col or map
Col or map 64
Shar eCol ors MATLAB Col or map on’ ( ) ‘oof f’
Col or map ‘ooff’ hel pdesk
14-9
I nver t Har dCopy on’
‘off’
PaperUnits MATLAB ‘ normalized
‘inches’ ( ) ‘ centineters’ poi nts’
Paper Si ze PaperPosition
Paper Ori entation portrait’ ( )

Paper Posi tion

‘ landscape’ ( )
[left bottom width height]
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()
Paper Posi ti onMbde Paper Posi t i onvbde
manual’ ( ) MATLAB Paper Posi ti on( )

Paper Posi ti onMbde ‘auto’

Paper Si ze [width height]

Paper Type ‘usletter’ ( ) “ uslegal’ * A
CAC A2 AT A BB BB B Y BS T arch—A
‘arch—B ‘ arch—C ‘' arch—D ‘' arc—F * A ‘B ‘' C ‘D ‘' E

‘ tabloi d’
] 14.7
@
fp = figure;

set (fp, ’NumberTitle’, ’off’);
set(fp, ’Name’, ’ExampleWindow’) ;

(b)
set (fp, ’Position’, [100 100 400 400]1);

14.2.5

axes(prstr, alt, - - )
prstr alt
axes(h) h
subplot
14-10
Box ‘on’ Coffr ( )
Current Poi nt 2x 3 (;‘;' ;;’ Zzﬁ)
Dat aAspect Rati o [dx dy dz] Xy z
Dat aAspect Rati oMode MATLAB X y z
Dat aAspect Rati oMode ‘auto’ ( ) MATLAB

Dat aAspect Rati o ‘ manual ’ Dat aAspect Rati o
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()
Dat aAspect Rati o Dat aAspect Rat i oMode
‘ manual’
Dr awiVbde normal ’ ( ) ‘ fast’
( ) Renderer
‘ zbuffer’
Li neStyl eOrder *
| o’ Li neStyl eOr der -
Li neW dt h XY z 0.5
Next Pl ot
‘ add’ ( )
‘ repl ace’
( ) cla reset
‘replace childrén
cla
Pl ot BoxAspect Rati o [ px py pz] *Lim( 14-13) X
y z
Pl ot BoxAspect - Rat i oMbde MATLAB Xy z
‘auto’ MATLAB Pl ot BoxAspect Rati o ‘ manual’

Pl ot BoxAspect Rati o
Pl ot BoxAspect Rat i oMode
Proj ection

Projection

‘ perspective’

Pl ot BoxAspect Rati o
manual ’
‘ orthographic’

real’
Posi tion [left bottom width helght
Title
Units inches’
‘ centimeters’ ' normalized' ( ) ‘ points’ ‘ pixels’
‘ characters’ Position
Vi ew Caner aPositi on CameraUpVector Canera-
Vi ewAngl e 14-12 vi ew
] 14.8
subpl ot axes
[X,Y] = meshgrid(-2:0.3:2,-2:0.3:2);
Zs = cos(X).*cos(Y);
a(l) = axes(’Position’,[0.1 0.1 0.2 0.2]);
a(2) = axes(’Position’,[0.8 0.1 0.2 0.2]);
a(3) = axes(’Position’,[0.8 0.8 0.2 0.2]);
a(4) = axes(’Position’,[0.1 0.8 0.2 0.21);
a(6) = axes(’Position’,[0.3 0.3 0.5 0.5]); ~

for i = 1:5,
axes(a(i));
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surf(ZS);
if i ==
view(37.5,30);
elseif i ==
-37.5, 30
view(-37.5,70); '( )
elseif i ==
view(10,30);
elseif i ==
view(0,-20);
end;
end;

L]

[0 1] 14-8
|
14-11
Ambi ent Li ght Col or RGB MATLAB
CLi m [cmin cmax] ( CDat a)
Col ormap cmin
cmax CDat a cmin  cmax
cmin
CLi mvbde MATLAB CLim CLi mMode aut o
MATLAB Chat a CLi nivbde
‘ manual ’ CLim CLim Qi nMbde * nmanual
Col or ‘ none’
RGB MATLAB
Col or Or der mx 3RGB plot plot3
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MATLAB ‘ camerd ' camerd
14-12
Camer aPosition [xyZ
Caner aPosi ti onMode MATLAB Caner aPosi ti onMbde

Camer aTar get
Camer aTar get Mode

Camer aUpVect or

Camer aUpVect or Mbde

Caner aVi ewAngl e
Camer aVi ewAngl eMode

‘ auto’ MATLAB

Camer aPosi ti onMode

manual ’ Caner aPosi ti onMode Caner aPosi ti on
Caner aPosi ti onMode ‘ manual’
[xy Z]
MATLAB
Caner aTar get Mode ‘auto’ MATLAB Camer aTar get
‘ manual’ Caner aTar get
Caner aTar get Caner aTar get Mode ‘ manual’
[x vy zZ]
[0 0 1] z
MATLAB Caner aUpVect or Caner alpVect or Mode
‘auto’ Caner aUpVect or [0017]
Caner aUpVect or [0 1 0] Caner alUpVect or Mode
manual ’ Caner aUpVect or Caner aUpVect or
Caner alpVect or Mode ‘ manual ’
(0 180 )

MATLAB
‘auto’ MATLAB

Camer aVi ewAngl eMode

Caner aVi ewAngl eMode

manual ’
Caner aVi ewAngl e Caner aVi ewAngl eMode ‘ manual’
* XY Zz
14-13
GridLineStyle T " )
= ‘ none’ 132 grid
Layer View [O
90] Drawwvbde ‘ fast’ 14-10 Layer
‘ bottom ( ) ‘top’
Ti ckLength [2Dlen 3Dlen]
Ti ckLengt h
Ti ckDir ‘oon’
‘ out’
Ti ckDi r Mode MATLAB Ti ckDi r Ti ckDi r Mode ‘auto’
Ti ckDir ‘ manual’ TickDir
Ti ckDi r Ti ckDi r Mode ‘ manual ’
XAxi sLocation X ‘ bottom ( )
‘ top’
YAxi sLocation ( ) y Coleft ( )

right’
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]
()
*Col or RGB MATLAB * *
white' ( )
*Dir * ‘ normal’ ( ) ‘ reverse’
*Grid * ‘ Cooff T ( )
grid 132
*Label *
*Lim [min max] *
*Li mvbde MATLAB *Lim *Li mvbde aut o’
*Lim ‘ manual’ *Lim *Lim
*Li mvbde ‘ manual
*Scal e * l'i near’ | og’
*Ti ck *
*Ti ckLabel *
*Ti ckLabel Mode MATLAB *Ti ckLabel *Ti ckLabel Mode
‘ auto’ *TickLabel ‘ manual
*Ti ckLabel *Ti ckLabel *Ti ckLabel Mode ‘ manual
*Ti ckMode MATLAB *Ti ck *Ti ckMode aut o’
*Ti ck ‘ manual ’ *Ti ck *Ti ck
*Ti ckMbde ‘ manual
14-14
Font Angl e normal ’ (
) “italic’ ‘ oblique
Font Nanme
Font Si ze Font Units
Font Units Font Si ze inches’
centineters’ ‘ normalized ‘ points’ ( ) pi xel s’
Font Wei ght “light’” * normal’ ( ) * dem’
‘ bol d’
1
5 * XTi ck’ “ YTick
14.9
x=[137]; X
y=1[69 2]; y

sl = subplot(2,2,1);

plot(x,y);
grid;
title(’Default’);
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s2 = subplot(2,2,2);
plot(x,y);
set(s2,’XTick’,x);
set(s2,’XGrid’,’on’);

title(’X scale manipulated’);

s3 = subplot(2,2,3);
plot(x,y);

set(s3,’YTick’,[2 6 9]); y

set(s3,°YGrid’,’on’);

set(s3,’GridLineStyle’,’-.%); =
title(’Y scale manipulated’);

s4 = subplot(2,2,4);
plot(x,y);
set(s4,’XTick’,x);

Xy

set(s4,’YTick’,[2 6 9]);

grid;

Xy

title(’Both scales manipulated’);

14-9

X scale manipulated

PEESE N SR

14.2.6

GUI
159

ui control (f p,
prstr,val,...)

GUI

14.3

fp

prstr

GUI

fp

alt
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‘ Cal | Back’
[outstr, pos] = instr h instr
textwrap(h,instr) outstr
pos
popupstr (h) h ¢ )
Syle ‘ popupnenu’
14-15
Backgr oundCol or RGB MATLAB
Cal | back Cframe’
' text’
CDat a RGB mx nx 3 ‘ pushbutton’
‘ toggl ebutton’
Enabl e
‘on’ ( ) ‘ Cal | back’
‘ inactive’ ‘ But t onDownFcn’
‘oof f’ ‘ ButtonDownFcn’ (
String)
Ext ent [0 0 width height] String
For egr oundCol or RGB MATLAB String
Hori zont al Sring ‘left’ * center’ ( ) ' right’
Al i gnment
Li st boxTop ‘ listbox’ String
Max Val ue( )
. ‘ radi obutton’ ‘ checkbox’ ‘ toggl ebutton’ ‘oon’
Val ue Max
. ‘ slider’
. ‘edit’ Max M n>1
. “ listbox’ Max M n>1
. ‘ frame’ ‘' popupnmenu’ ' otext’
M n Val ue( )
. ‘ radi obutton’ * checkbox’ ‘ toggl ebutton’
©oof f’ Val ue M n
. ‘ slider’
. ‘edit’ Max M n>1
. ‘ listbox’ Max M n>1
. ‘* frame’ * popupnmenu’ ' otext’

Position [left bottom width height]
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[ ] -
()
String ‘ popupnenu’ String
Coy
(* popupnenu’ ,‘ listbox’ ) “\n’ (‘ edit’ ,’ text’)
‘“listbox’ * edit’ ‘otext’
Style ‘ pushbotton’ ( )
‘ radi obutton’ * checkbox’ ‘ edit’ ( ) ¢ text’ ‘ slider’
‘ frane’ * listbox’ * popuprenu’ ‘ toggl ebutton’ ( / )
SliderStep [ minstep maxstep]
[0.01 0.1]
Tool tipString
Units
‘inches’ ‘ centineters’ ‘ normalized ‘ points’ ‘ pixels’ (
) ‘' characters’ Extent Position
Val ue
. ‘ radi obutton’” ‘ checkbox’ ‘ toggl ebutton’
Max M n
. ‘ slider’
. ' popupmen’
. “ listbox’
Chil dren [1]
Cli ppi ng
Hit Test
14-16
Font Angl e Font Name Font Si ze FontUnits Font Wei ght
14-13
14.2.7
160
ui menu( p,prstr,alt, p
-) p
p
prstr alt

prstr alt
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14-17

Accel er at or Cont rol —Accel erat or
Macintosh Command—Accel er at or

Cal | back
Checked ‘oon’ Coff ( )
Enabl e ‘on' ( ) ¢ off’ ¢ oof f’

For egr oundCol or ( ) RGB MATLAB
X Windows
Label C&

Posi tion 1
Separ at or ‘oon’ Coffr (

But t onDownFcn
Children

Cli ppi ng

Sel ect ed

Sel ecti onHi ght Li ght
Ul Cont ext Menu

14.2.8

Uicontextmenu MATLAB 5.2
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( Macintosh Control —
14-2 Ul Cont ext Menu

ui cont ext menu prstr alt
(prstr,alt, -:.)
Uicontextmenu

14-18 Uicontextmenu
Cal | back ( Macintosh Control —
Chil dren
But t onDownFcn
Cli ppi ng
Hi t Test
Sel ect ed
Sel ecti onHi ghl i ght
Ul Cont ext Menu

[ 14.10

figure(1)
sphere;
sp = findobj(1,’Type’, 'surface’);
cbl = [’set(sp,’’LineStyle’’,’’none’’)’];
cb2 = [’set(sp,’’LineStyle’’,’’~--2)’];
cb3 = [’set(sp,’’LineStyle’?,?’:2?)’];
cbd = [’set(sp,’’LineStyle’’,’’-77)'];
cmenu = uicontextmenu;
set(sp,’UIContextMenu’,cmenu)
menp = uimenu(cmenu,’Label’,’Linetypes’ )
iteml = uimenu(menp, ’Label’,’none’, ’Callback’,cbl);

item2 = uimenu(menp, ’Label’,’dashed’,’Callback’,cb2);
item3 = uimenu(menp, ’Label’,’dotted’,’Callback’,cb3);
item4 = uimenu(menp, ’Label’,’solid’, ’Callback’,cbd);

(Macintosh Control — ) 14-10
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Figure No. 1
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14-10
14.2.9
MATLAB MATLAB
MATLAB
i mge
capture
i mage MATLAB
162
i mge( C) C
i mge(x,y, C C
i mge( prstr,alt, prstr alt
-)
i mgesc(---) i mage
capture(h) h
[ C, Cni=capture Cm
i nfinfo(filenanme,
fmt) fmt
3 hdf ’ ‘ j pg! 3 j pegl 13
“ xwd’ hel pdesk
[A, Ftab]=inmead filename
(fil ename, fmt, 1dx) fmt

capture
C
X X X Yy
set
C
filename
bmp’
pcx’ ‘ tif' * tiff’
A Ftab
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MATLAB
( “tiff’ ‘ hdf’
) idx
hel pdesk

immite(A Ftab,
filenanme, fmt, fmt fmt hdf’
prstr, al t) ‘ jpeg’  tiff’

prstr alt hel pdesk

p-7 i mage col or map( map)
14-19
CDat a
CDat aMappi ng 14-21
Er aseMode 14-20
Xdat a 1x si ze(CDat a, 2)
YDat a 1x si ze(CDat a, 2)
Chi l dren [1
[ ] 14.11
i mage 14-11
14.2.10
i ne pl ot
l'ine pl ot l'ine

pl ot
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MATLAB 5

[ine(x,y) Xy X Yy
line(x,y, z)

i ne(prstr,alt, prstr alt
+)

14-20

Col or RGB MATLAB
Er aseMode
‘ normal’ ( )

‘ none’
xor’ (XOR)

‘ backgr ound’

Li neStyl e B ) — = ‘' none'
Li neW dt h 0.5
Mar ker 4t o foxr cr X
‘ square’ ‘ diamond ‘A~ vt > ¢ < ' pentagram ‘ hexagram
‘ none’ ( )
Mar ker Si ze 6 MATLAB 13
Mar ker EdgeCol or RGB
MATLAB ‘ none’ ‘auto’ ( Col or
)
Mar ker FaceCol or RGB MATLAB
‘ none’ ‘' auto’ ( Col or )
XDat a X
YDat a y
ZDat a z
Chi l dren N

14.2.11

y 2 patch
164

patch(x y c) Xy c
Chat a FaceVert exChat a
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Xy
patch(x,y, z, c)
pat ch( prstr, alt, prstr alt

)
14.12
sphere(10); % 121
x=s[ 2 2 2 2]; %
y=[ 2 2 2 2]; %
z=[ 2 2 2 2]; % z
cs[ 2 11 2] ; %
pl=patch(x, y, z, ¢c);% pl
14-12
-2 -2
14-12 pat ch
set get
14-21

Cdat a CDhat a Mappi ng

. RGB MATLAB

* RGB mx 3

*RGB mx nx 3

RGB
Col ormap Dithermap 14-8 CDat a NaN MATLAB
FaceVert exCDat a
CDat aMappi ng Cdata FaceVertexCData ‘' cdor index ' ( )
ol or Map( 14-18)
‘ scal ed’ ( ) MATLAB

Clim
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()
‘ direct’ Col or Map
( 1)
FaceVert exCDat a
. RGB
( CbDat aMappi ng)
. mx 3 m Faces RBG mx 1 (
CDat aMappi ng) Cdata
EdgecCol or
. RGB MATLAB
‘ black’ ( )
*‘ none’
o' flat’
' interp’ CDhata FaceVertexCData
Er aseMode 14-20
FaceCol or
. RGB ( )
*‘ none’
o' flat’
' interp’
Faces mx n n m
NaN hel pdesk
Li neStyl e 14-20
Li neW dt h 14-20
Mar ker 14-20
Mar ker EdgeCol or 14-20 ‘ auto’ EdgeCol or
o flat’
Mar ker FaceCol or 14-20 ‘ auto’ Col or
‘ none’ ‘flat’
Mar ker Si ze 14-20
Vertices mx 3 Xy z Faces
XDat a X Xdat a
X XData YData ZData
YDat a XDat a y
ZDat a XDat a z
Chil dren
MATLAB 14-26
14-22
Faceli ghting
none’ ( )

Cflat’
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()
‘ gour and’
‘ phong’ ‘ gourand’
EdgelLi ghti ng FacelLi ghting
BackFacelLi ghti ng 14-12
“unlit’
St
‘“reverse lit
( )
Anmbi ent Strength 01 )
Anmbi ent Col or
Di ffuseStrength 01
Specul ar Strength 0 1
Specul ar Exponent >1 ‘“mrror-likeness’ 1 500
5 20
Specul ar Col or - 01 ’
Ref | ect ance 0 1
Anmbi ent Li ght Col or 14-11
Vert exNor mal s mx 3 m
Nor mal Mbde MATLAB Vert exNor mal s Nor mal Mode
‘auto’ MATLAB Vert exNor mal s ‘ manual ’
Ver t exNor mal s Ver t exNor mal s Nor mal Mbde
‘ manual ’
14.2.12
165
surface(x,y, Z c) Xy Z
X Yy Z 14-23
XData YData ZData c
14-23 CDat a C c=Z
surface(prstr, prstr alt
alt, .- )
14-21
14-23
CDat a ZDat a FaceCol or
' texturenap’ Chat a ZDat a CDat a
ZDat a 14-21
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- ]
()
CDat aMappi ng 14-21
EdgeCol or 14-20
Er aseMode 14-21
FaceCaol or 14-21 ‘ texturemap’ CDat a
Li neStyl e 14-21
Li neW dt h 14-21
Mar ker 14-21
Mar ker EdgeCol or 14-21
Mar ker FaceCol or 14-21
Mar ker Si ze 14-21
MeshStyl e / ‘ both’ ( ) row ‘ colum
XDat a mx n mx 1 ( mx n ) X
YDat a mx n mx 1 ( mx n ) y
ZDat a mx n mx 1 ( mx n ) z
Chil dren
( 14-24)
14-22
14-24
FaceLighting EdgeLighting BackFacelLighting
AmbientStrength DiffuseStrength SpecularStrength
SpecularExponent SpecularColorReflectance VertexNormals
NormalMode
| 14.13
@ 14.12
[ X, Y, Z]=sphere; %
ss=surface(X Y, Z); %
view( 3);
set ‘ FaceCol or’ “flat’ ‘“interp’
set(ss, * FaceColor’ , ‘ interp’ )
* FaceCol or’
set(ss, ’FaceColor’)
[ none | {flat} | interp | texturemap ] -or-a ColorSpec.
FaceCol or patch surface mesh
‘ texturemp’ “interp’ ' flat’ ‘ none’
(b) mesh surface

patch nmesh

X1 Yl 721



China=pupecom

14

=11-1-111-1-1-1-11111-1-11;
[1-1-1111111-1-11-1-1-1-1];
=[t1111-1-11-1-1-1-1-111-1];

N
-
|

M <
-
i u

clf
p = plot3(xl,y1,z1);

set(p,’LineWidth’,3,’Color’,’b’)

[XX,YY,ZZ] = sphere(15);
hold on;

XX YY 2z

hi = mesh(XX,YY,ZZ);

set (hi, ’EdgeColor’, ’b’, ’FaceColor’, ’c?)
h2 = mesh(2.*XX,2.*YY,2.%ZZ);

% Changes sphere properties.
set (h2, ’EdgeColor’,’r’,’FaceColor’, ’none’)

set(gca, 'Visible’,’off?)

axis square

14-13

14-13

14.2.13

t ext

166

text (x,y,txt) x v
txt

text (x,y, z,txt) txt

text (prstr, alt, prstr alt

)
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MATLAB 5 [:::::]
14-25
Col or RGB MALTAB
" white' ( ) 14-20
Er aseMode 14-20
Edi ting tooff’
< on'
ESC Edi ting ‘ooff’
Ext ent [left bottom width height] ( )
String
Font Angl e ‘ normal’ ( )t italic’  ‘ oblique
Font Nanme 14-14
Font Si ze 14-14
Font Units 14-14
Font Wei ght 14-14
Hori zont al Cleft’ ( ) ‘ center’ ‘right’
Al'i gnment
Posi tion [xy]l [xyZ]
Rat ati on 0
String
Units ‘inches’
‘ centimeters’ ‘ normalized ‘ points’ *‘ pixels’
‘ characters’ ‘ data’ ( )
‘ Position’ ‘ Extent’
Interpreter String IIEX ( ‘tex’ ‘ none’ )
hel pdesk
Vertical Alignment ‘top’ ‘ cap’ ( ‘' top
) mddle ( ) * baseline’ ( y ) ‘ botton
Chi l dren [
[ ] 14.14

clear; clf;

x = linspace(2,10,100);

yl = sin(x);

y2 = bessel(l,x);

ha = axes(’Position’,[0.1 0.1 0.6 0.8]);

11 = line(x,y1);
t1 = text(x(100),y1(100),’Sine’);

12 = line(x,y2);
t2 = text(x(100),y2(100), ’Bessel’);
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] -
set (11, ’Color’ ,’Blue’ ); 1
set(11,’LineWidth’ ,3 );
set (t1, ’Color’ , ’Blue’ );
set(t1, ’FontWeight’,’bold’ );
set(tl,’FontSize’ ,18 )
set (12, 'Color’ ,’Red’ ); 2
set (12, ’LineWidth’ ,10 );
set(t2,’Color’ ,’Red’ ) 2
set(t2, FontAngle’ ,’italic’ );
set(t2, ’FontName’ ,’palatino’);
set (t2, ’FontSize’ ,30 )
set (ha, ’Box’,’off’);

14-14

0.8

06

04

02

0 Bessel
-0.2
-04
o8 ine
-08

) 3 4 5 6 7 8 9 10

14-14
(]
14.2.14
MATLAB5

Anbi ent Srength DO ffuseSrength
EdgeLi ghti ng FaceLighting BackFaceLighting SpecularSrength Specul ar Exponent
Foecul ar @l or Ref | ectance  Vert exNor nal s U2 1424
14-11 Ambi ent Li ght Col or

167

i ght (prstr, alt, ) prstr alt



China=pupecom
—

P2 P8 l'i ght
14-26

Position [xyZ]
Col or RGB MATLAB
Style

“infinite ( ) Posi tion

‘ local’ Posi tion
But t onDwnFcn
Chil dren [
Cli ppi ng
Hi t Test
Interruptible Del et eFcn
Sel ect ed

Sel ecti onHi ghl i ght
Ul Cont ext Menu

| 14.15

subplot(2,1,1)

surf (peaks) ;
axis(’off’)
title(’unlit surface’)

subplot(2,1,2)
sp = surf (peaks);

'phong

set (sp, ’FaceColor’,’red’)
set(sp,’EdgeColor’,’none’)

set (sp, ’FacelLighting’, phong’)
X
light(*Position’,[1 O 0],’Style’,’infinite’)

axis(’off?’)
title(’1it surface’)

14-15
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14-15
14.3
MATLAB
168
di al og( prstr, alt, - - ) prstr alt
msgbox
msgbox( message,
title,icon,icondata,
iconclr,mode) . message
title
. icon
‘ none’ ‘ error’ ‘ help’
‘ warn’ ‘ custom
. ‘ custom icondata
iconclr
. mode
‘ modal’ ‘ nonnmodal’

repl ace’
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n 14.16

choice = menu(’Choose:’,’Enter’,’Wait’,’Leave’)

XWindows 14-16

14-16 nenu
‘' MENU’

‘Enter*  ‘Wat' ‘ Leave © Wait'

MATLAB
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Guide( )
set get ( 154) Guide

Guide

Guide

Guide

Guide (
170)
X Windows Windows
Macintosh
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MATLAB MATLAB GUI
14.3.1
MATLAB gui de Guide

14-18

Guide Control Panel

i |

O-H 1 o =q | ]

§ "’09.9""3 Callbacl Alignment Menu
i Editor Editor Tool Editor

- |

|

1

Controlled #1 [
wns B

5 l
I

|

_had Figure | ey |

7 | o 1]
o | (O

14-17

14-18 Guide

14-17 Guide 10

m 1417

ui set col or ( 168)
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. (‘slider’)
. (edit”)
. (‘frame’)
. (‘text’)
. (‘push button CANCEL OK
14-19
14-19
14.3.2
Graphics Property Editor
BusyAction: ’queue’
ButtonDownFcn: **
Children: 137.0001
/
/

14-20

( 14-20)
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MATLAB 5 :|
( 14-4)
Cp
(shift— )
“ Multiple Val ues
col Col or
[ | 14.18

14.17
HandleVisibility: ’callback’

(* figure )
MenuBar: ’none’
NumberTitle: Yoff’
Name: ’Color Picker’
Resize: ‘off’
Tag: ’ColPick’

(* slider” )
Position: [? ? 200 20]
Max: 100
Value: 0
Tag: ’RedS1’, ’GreenSl’, and *BlueS1’, respectively

(* text’ )
Position: [? 7 50 16]
FontSize: 12
HorizontalAlignment: left
BackgroundColor: [0.8 0.8 0.8]
ForegroundColor: ’red’, ’green’, and ’blue’, respectively
String: ’Red’, ’Green’, and ’Blue’, respectively
(* edit’ )

Position: [?7 7 50 25]
String: ’0?
UserData: 0
FontSize: 12
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HorizontalAlignment: Ileft

Tag: ’RedTxt’, ’GreenTxt’, and ’BlueTxt’, respectively
( text’ )
Position: [? 7 16 16]
FontSize: 12
HorizontalAlignment: left
BackgroundColor: [0.8 0.8 0.8]
String: %’
(¢ frame )
Tag: ’col’
BackgroundColor: ’black’
( text’ )
Position: [? ? 50 16]
FontSize: 12
HorizontalAlignment: left
BackgroundColor: [0.8 0.8 0.8]
String: ’Color’
(* pushbutton’ )
Position: [z 7 70 30]
FontSize: 14
FontWeight: ’bold’ )
String: ’CANCEL’ and ’0K’ respectively
Tag: ’cancel’ and ’0K’ respectively
14-21

14-21

14.3.3

14-22
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Guide Alignment Tool

e

|

| |

PR pemen—y —
r |

| | J

I L
Two or more uicontrols or axes must be selected.

14-22

Apply’ Revert’

14.19
14.17 14-23
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* Controlled #1:Color Picker’
ColorPicker.m
M MAT
ColorPicker.mat

14.3.4
“ Callback Editor” 14-24
14-24
Guide Callback Editor
14-24
MATLAB
M M
MATLAB clear functions
MATLAB
171
[h, ¥ 1 d=gcbo h
[l fig

gchbf
(]
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* Active #1:Color Picker’
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L]

* Callback’
CbCol Pic redsl;
CbCol Pic redtxt;
CbCol Pic greensl;
CbCol Pic greent xt;
CbCol Pi ¢ bl uesl;
CbCol Pic bl uetxt;
Cancel CbCol Pic cancel
Ok CbCol Pi c ok;

M CbColPic.m

function CbColPic(action)
switch(action)
case ’redsl’
RedTxtPtr = findobj(gcbf,’Tag’, ’RedTxt’);
Val = get(gcbo,’Value’);
set (RedTxtPtr,’String’ ,num2str(Val,3));
LocalUpdateCol;

case ’greensl’

GreenTxtPtr = findobj(gcbf,’Tag’,’GreenTxt’);
Val = get(gcbo,’Value’);

set (GreenTxtPtr, ’String’ ,num2str(Val,3));
LocalUpdateCol;

case ’bluesl’
BlueTxtPtr = findobj(gcbf,’Tag’,’BlueTxt’);
Val = get(gcbo,’Value?’);
set (BlueTxtPtr, ’String’ ,num2str(Val,3));
LocalUpdateCol;

case ’redtxt’

RedS1Ptr = findobj(gcbf,’Tag’,’RedS1’);

Str = get(gcbo,’String’);

Val = LocalChStr(Str);
set (RedS1Ptr, ’Value’,Val);

set(gcbo, ’String’ ,num2str(Val,3));
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China=pupecom

set (gcbo, UserData’,Val);
LocalUpdateCol;

case ’greentxt’

GreenS1Ptr = findobj(gcbf,’Tag’,’GreenSl’);

Str = get(gcbo,’String’);

Val = LocalChStr(Str);

set (GreenS1Ptr, *Value’,Val);
set(gcbo, ’String’ ,num2str(Val,3));
set (gcbo, *UserData’,Val); '
LocalUpdateCol;

case ’bluetxt’

BlueS1Ptr = findobj(gcbf,’Tag’, ’BlueSl’);

Str = get(gcbo, ’String’);

Val = LocalChStr(Str);

set (BlueS1Ptr, ’Value’,Val);

set (gcbo, ’String’ ,num2str(Val,3));
set (gcbo, UserData’,Val);
LocalUpdateCol;

end
function OutVal = LocalChStr(InStr)

temp = str2num(InStr);
if (isempty(temp))

OutVal = get(gcbo, 'UserData’);
elseif (temp > 100)

OutVal = 100;
elseif (temp < 0)

Qutval = 0;
else

OutVal = temp;
end

function Col = LocalUpdateCol

"RedPtr = findobj(gcbf,’Tag’,’RedS1’);
GreenPtr = findobj(gcbf,’Tag’,’GreenSl’);
BluePtr = findobj(gcbf,’Tag’,’BlueSl’);
RedVal = get(RedPtr, ’Value’)/100;
GreenVal = get(GreenPtr,’Value’)/100;

BlueVal = get(BluePtr, ’Value’)/100;
Col = [RedVal,GreenVal,BlueVall;

User Dat a

100

L]
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FrPtr = findobj(gcbf,’Tag’,’col’);

set (FrPtr, ’BackgroundColor’,Col);

eLocal ChStr(InStr) InStr

e Local Updat aCol
‘ Controlled #1:Color Picker’

14-25

14-25

14.3.5

‘ Menu Editor’ 14-26

Guide Menu Editor

Ll lzlz
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MATLAB 5
Guide
*‘ New Menu’
*‘ New Context Menu’ 14.2.8
o' Label’
o Tag
+* Callback’
M (
14.21
14.17 ‘* CANCEL" * OK’

* Active #1:Color Picker’
Label: ’Color’ Tag: ’’  Callback: *°
Label: *Pink’ Tag: >°  Callback: ’CbColPic menpink;’
Label: ’Military Green’ Tag: ’?  Callback: ’CbColPic menmilgreen;’
Label: ’Beige’ Tag: >>  Callback: ’CbColPic menbeg;’

M CbColPic.m

function CbColPic(action)
switch(action)
case ’menpink’;
LocalUpdateAll({1 0.4 0.71);

case ’menmilgreen’
LocalUpdateAl1([0.15 0.55 0.2]1);

case ’menbeg’
LocalUpdateAll([1 0.9 0.8]);

end

function LocalUpdateAll(Color)

Color = 100.*Color;

L]
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RedS1Ptr findobj(gcbf, ’Tag’, ’RedS17);
GreenS1Ptr = findobj(gcbf,’Tag’,’GreenSl’);
BlueS1Ptr = findobj(gcbf,’Tag’,’BlueSl’);
set (RedS1Ptr, ’Value’,Color(1));

set (GreenS1Ptr, ’Value’,Color(2));

set (BlueS1Ptr, ’Value’,Color(3));

RedTxtPtr = findobj(gcbf,’Tag’,’RedTxt’);
GreenTxtPtr = findobj(gcbf,’Tag’,’GreenTxt’);
BlueTxtPtr = findobj(gcbf,’Tag’, ’BlueTxt’);

set (RedTxtPtr, ’String’ ,num2str (Color(1),3));
set (GreenTxtPtr, ’String’ ,num2str(Color(2),3));
set (BlueTxtPtr, ’String’ ,num2str(Color(3),3));

FrPtr = findobj(gcbf,’Tag’,’col’);
set (FrPtr, 'BackgroundColor’,Color./100);

‘ Controlled #1:Color Picker’
14-27

14-27

* CANCEL” ' OK’ ‘* OK’

‘ CANCEL’ M
uicolor.m

function rgbout = uicolor(rgbin)

ColorPicker;
set (0, ’ShowHiddenHandles’,’on’);
ColPtr = findobj(0,’Tag’,’ColPick’);
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MATLAB 5

L]

ColPtr = ColPtr(1);

if (nargin >= 1)
if ((length(rgbin) ~= 3) | (min(rgbin) <.0) |
(max(rgbin) > 1))

warndlg(’Invalid Colorspecific.’,’Warning’);
Strl = ’0?; Str2 = ’0’; Str3 = 07;
InCol = [0,0,0]; '

else
Strl = num2str(rgbin(1) * 100,3);

Str2 = num2str(rgbin(2) * 100,3);
Str3 = num2str(rgbin(3) * 100,3);
InCol = rgbin;
end
else

Strl = ’0’; Str2 = ’0’; Str3 = ’0’;
InCol = [0,0,0];
end

RedTxtPtr = findobj(ColPtr, ’Tag’, ’RedTxt’);
set (RedTxtPtr, ’String’,Strl);

RedS1Ptr = findobj(ColPtr,’Tag’,’RedS1’);
set (RedS1Ptr, ’Value’,str2num(Strl));

GreenTxtPtr = findobj(ColPtr,’Tag’,’GreenTxt’);
set (GreenTxtPtr, ’String’,Str2);

GreenS1Ptr = findobj(ColPtr,’Tag’,’GreehSl’);
set (GreenS1Ptr, ’Value’,str2num(Str2));

BlueTxtPtr = findobj(ColPtr,’Tag’,’BlueTxt’);
set (BlueTxtPtr, ’String’,Str3)

BlueS1Ptr = findobj(ColPtr,’Tag’,’BlueSl’);
set (BlueS1Ptr, ’Value’,str2num(Str3));

FrPtr = findobj(ColPtr,’Tag’,’col’);
set (FrPtr, ’BackgroundColor’,InCol);

User Dat a
set(ColPtr, ’UserData’,InCol);

uiwait (ColPtr) ;
rgbout = get(ColPtr, ’UserData’);
close(ColPtr);
set (0, ’ShowHiddenHandles’, ’on’);

RGB
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14

L]

User Dat a ¢ oK’
* CANCEL’
M CbColPin.m

function CbColPic(action)
switch(action)
case ’cancel’
uiresume (gcbf) ;
case ’ok’
Col = LocalUpdateCol;
set (gcbf, *UserData’,Col)

uiresume (gcbf) ;

end

uicolor ( ColorPicker
)

function change

figure;

axes;

fp
ap

InCol = get(fp,’Color’);
OutCol = uicolor(InCol);
set (fp, ’Color’ ,0utCol);

InCol = get(ap,’Color’);
OutCol = uicolor(InCol);

14.4

1441

13.8
n 14.22

-8:0.5:8;
meshgrid(x);

X
[XX,YY]

r = sqrt(XX. 2+YY."2) + eps;
Z = sin(r)./r;
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surf(Z);

20

theAxes = axis;
fmat = moviein(20);

for j = 1:20
surf (sin(2*pix*j/20)*Z,Z)
axis(theAxes)
fmat(:,j) = getframe;
end

movie(fmat,10); 10

14.4.2

getframe

172

getframe(p,r) p

r r
[left bottom width height]
[ X, Ftab] =getframe(-- ) X Ftab
[ X, Ft ab] =f rame2i m(F) F X X Ftab

14.4.3
movi ei n
173

novi ei n(n) n
14.22
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14.4.4

novi e

174
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