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Introduction

About ThisManual

The LabVIEW Picture Control Toolkit Reference Manual describesthe
LabVIEW add-on package you can use for displaying graphical images
on your front panels.

Organization of ThisManual

This manual is organized as follows:

e Chapter 1, Getting Sarted, describes the installation procedure and
introduces you to the basic concepts of the Picture Control Toolkit
by leading you through some of the examples.

»  Chapter 2, Picture Control Examples, gives an overview of the
Picture Control Toolkit examples so that you can use them to start
building your applications.

e Chapter 3, Picture Contrals, explains the controlsin the Picture
palette of the Controls menu.

e Chapter 4, Picture VIs, describesthe VIsyou use to create pictures
that the picture indicator displays.

»  Chapter 5, Cartesian Graph VIs, describes the Vs located in the
cartesn.llb and cartesn2.llb libraries that you can useto
create a Cartesian graph. These Cartesian VIs are agood starting
point if you want a Cartesian graph with features that LabVIEW’s
XY and Waveform Graphs do not have.

e Chapter 6, Polar Graph VIs, describestheVlIsin the
polarplot.lib library that you can use to create a polar graph.

e Chapter 7, Smith Plot VIs, describes the VIsin the smith.llb
library that you can use to create a Smith plot.

e  Chapter 8, Graph Scale Vls, describes the Vs in the scale.llb
library that you can use to create scales.

© National Instruments Corporation ix  LabVIEWPicture Control Toolkit Reference



About This Manual

*  TheAppendix, Customer Communication, contains forms you can
use to request help from National Instruments or to comment on our
products and manuals.

» The Glossary contains an alphabetical list and description of terms
used in this manual, including abbreviations, acronyms, metric
prefixes, mnemonics, and symbols.

»  ThelIndex contains an alphabetical list of key termsand topicsin
this manual, including the page where you can find each one.

Conventions Used in ThisManual

The following conventions are used in this manual:

bold
italic
bold italic

monospace

A

Warning:

Caution:

Note:

LabVIEW Picture Control Toolkit Reference

Bold text denotes menus, menu items, and V1
input and output parameters.

Italic text denotes emphasis, a cross reference, or
an introduction to a key concept.

Bold italic text denotes a note, caution, or
warning.

Monospace font denotes text or characters that
you enter using the keyboard. File names,
directory names, drive names, sections of code,
programming examples, syntax examples, and
messages and responses that the computer
automatically prints to the screen also appear in
thisfont.

Thisicon totheleft of bold italicized text denotes
awarning, which alerts you to the possibility of
damage to you or your equipment.

Thisicon to theleft of bold italicized text denotes
a caution, which alerts you to the possibility of
data loss or a system crash.

Thisicon totheleft of bold italicized text denotes
a note, which alerts you to important
information.

X © National Instruments Corporation



About This Manual

Each VI description gives a data type picture for

each input and output parameter, asillustrated in
the following table.

Data Type

LabVIEW Data
Types
Control | Indicator
[(xs2]] | |[[xs2]]
[vs]
[u32]

Signed 16-bit integer

Signed 32-bit integer

Unsigned 32-bit integer

String

Boolean

Array of signed 32-hit integers
Array of unsigned 8-bit integers
Array of unsigned 32-bit integers
Array of Boolean

Picture data

Array of Clusters
Cluster

Enumeration

Abbreviations, acronyms, metric prefixes, mnemonics, symbols, and
terms are listed in the Glossary.

© National Instruments Corporation
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About This Manual

Related Documentation

Thefollowing documents contain information that you may find hel pful
as you read this manual:

*  Your LabVIEW tutorid

e Your LabVIEW user manual

Customer Communication

National Instruments wants to receive your comments on our products
and manuals. We are interested in the applications you devel op with our
products, and we want to help if you have problemswith them. To make
it easy for you to contact us, thismanual contains comment and technical
support forms for you to complete. These forms are in the appendix,
Customer Communication, at the end of this manual.
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Getting Started

This chapter describes the installation procedure and introduces you to
the basic concepts of the Picture Control Toolkit by leading you through
some of the examples.

The Picture Control Toolkit, an add-on package for LabVIEW, features
new controls and Vs for displaying images on your front panels. Y our
diagrams can create these images dynamically using a set of ViIsto
describe the drawing operations you want to perform.

Using thistoolkit, you can create visual displaysonyour front panelsthat
are not currently built in as front panel controls. For example, you can
create graph displays with capabilities that are not supported by
LabVIEW graph controls, such as bar plots, polar plots, and Smith
charts. Y ou can also create an animated display of objects such asarobot
arm, test equipment, or atwo-dimensiona display of areal world
process.

Installing the LabVIEW Picture Control Toolkit

Windows

The LabVIEW for Windows Picture Control Toolkit package contains a
set of disksfor installing the toolkit.

You can install the Picture Control Toolkit from the DOS prompt, the
Windows File Manager, or with the Run... command from the File menu
of the Program Manager.

1. Insertdisk 1 of the Picture Control Toolkit into the 3.5-in. disk drive
and run the SETUP.EXE program using one of the following three
methods.

a.  Fromthe DOS prompt, type X\SETUP (where Xisthe proper
drive designation).

© National Instruments Corporation 1-1 LabVIEW Picture Control Toolkit Reference
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b. From Windows, select Run... from the File menu of the
Program Manager. A dialog box appears. Type X\SETUP
(where Xisthe proper drive designation).

c. From Windows, launch the File Manager. Click on the drive
icon that containstheinstalation disk. Find SETUP.EXEinthe
list of files on that disk and double-click on it.

2. Follow theinstructions on the screen. You will be prompted to insert
the subsequent floppy disks.

When you install the LabVIEW for Windows Picture Control Toolkit,
your LabVIEW EXAMPLESlirectory should contain anew PICTURE
subdirectory, and your VI.LIB  directory should contain a new
PICTURE.LLB file. When you launch LabVIEW, the Controls and
Functions menus should both contain a Pictur e option. If they do not,
verify that the PICTURE.LLB fileisinyour LabVIEW VI.LIB
directory.

You caninstall the LabVIEW for Sun Picture Control Toolkit as
described in the following steps. Y ou do not need root privilegesto
install the toolkit, but you must be able to write to the LabVIEW
directory where these libraries will be installed.

1. Insert thefirst floppy disk into the floppy disk drive.

2. Typethefollowing UNIX command:
tar xvf /dev/rfdOa INSTALL

3. Runtheingtalation program by typing the following command:
JINSTALL

4. Follow the instructions on the screen.

When you install the LabVIEW for Sun Picture Control Toolkit, your
LabVIEW Examples directory should contain a new Picture
directory, and your vi.lib directory should contain a new
Picture.llb file. If you launch LabVIEW, the Controlsand
Functions menus should both contain a Pictur e option. If they do not,
verify that the Picture.llb fileisin your LabVIEW vi.lib
directory.

LabVIEW Picture Control Toolkit Reference  1-2 © National Instruments Corporation



Chapter 1 Getting Started

M acintosh

The LabVIEW for Macintosh Picture Control Toolkit comesin
compressed form on floppy disks. Installing the toolkit requires
approximately 3.5 MB.

Some virus detection programs may interfere with the installer program.
Check the distribution disks for viruses before you begin installation.
Then, turn off the automatic virus checker and run the installer. After
installation, check your hard disk for viruses again and turn on the virus
checker.

1. Insert disk 1 of the Picture Control Toolkit and double-click on the
Picture Installer icon.

2. DragthePictureVI library icon to the hard drive that contains your
LabVIEW executable file. When you are prompted to select a
destination, select your LabVIEW directory.

When you install the LabVIEW for Macintosh Picture Control Toolkit,
your LabVIEW Examples folder should contain a new Picture
folder, and your vi.lib  folder should contain anew Picture.llb

file. When you launch LabVIEW, the Controls and Functions menus
should both contain a Pictur e option. If they do not, verify that the
Picture.llb fileisin your LabVIEW vi.lib folder.

Basic Concepts

The Picture Control Toolkit adds Pictur e palettesto your Controlsand
Functions menus. Selecting Pictur e from the Controls palette while in
the front panel window brings up the menu shown in the following
illustration. Y ou may want to select Pictur e from the menu and look at
these features as you read through this section.

Note: Thescreensillustrated in this manual weretaken in the Macintosh
environment. If you are using Windows or the Sun SPARCstation,
your screenswill look slightly different. However, the information on
the screensisthe same acrossall three platforms, and theillustrations
taken in the Macintosh environment are very similar to thosein
Windows and on the Sun SPARCstation.
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user
font

m

Selecting Pictur e from the Functions palette while in the diagram
window brings up the menu shown in the following illustration.

I@
i

The Picture palette from the Controls menu contains a Picture control.
When the control is placed on afront panel, it appears as a blank
rectangular area on the screen, with a corresponding terminal on the
block diagram, as shown in the following illustrations.

Picture .ctl
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Picture.ctll

Fay]

To display an image in a picture indicator, you must specify a set of
drawing instructions. Y ou create these drawing instructions using the
Vlsinthe Pictur e palette of the Functions menu. Each V1 takes a set of
inputs that describe adrawing instruction. Based on these inputs, the VI
creates acompact description of these specifications which you can pass
to the picture indicator for display.

The following illustration shows the help window display for the Draw
Rect VI. If you want to open this VI and look at it, it islocated in
picture.llb

picture

rect

filn?(F)
color(black)
black in Ba""ﬂ"?(T) ......................... ;

new picture

This VI takes the description of the rectangle and produces a picture as
an output. A pictureisnot astring or an array, but a distinct data type.
Y ou can connect a picture only to a picture indicator, or to the picture
input of asubVI. LabVIEW doesnot actually draw the rectangle until the
data reaches a picture indicator or the picture control input on an open
front panel.

Noticethat one of theinputsto thisVI isapicture. Each VI concatenates
its drawing instruction to the previous drawing instruction(s) in this
manner. If thisinput is unwired, it defaults to an empty picture.

Thefollowing illustrations of apanel and diagram show how you can use

the Draw Rect V1 to draw two overlapping rectanglesin a picture
indicator.
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picture ctl

20)
.............................

[blue (color box constant)] Di
black in b/w

Eicture.ctl

=
-

.................................

|blue (color box constant)| Di
b'lack in b/w ....................................

The previousillustration, showing how to use the Draw Rect V1 to draw
two overlapping rectangles, demonstrates the following:

1. YoucanuseapictureVI to create drawing instructions for a
rectangle or some other graphical object.

2. You can take an existing picture, add drawing instructions, and
create a new picture that contains the objects from the original
picture plus the new object.

Notice the use of color box constants to specify the color of the
rectangles. The color box constant isanumeric control from the Structs
& Constants palette of the Functions menu. If you click on it, you can
select a color from the color menu.

Also notice that the Boolean, black in B/W, specifies what to do if the
picture is displayed on a black-and-white monitor. If you create a set of
VlIsthat use the picture control, and you want them to work on all

LabVIEW Picture Control Toolkit Reference  1-6 © National Instruments Corporation
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monitors regardless of whether they are color or black-and-white, you
must specify whether each color you draw will correspond to black or to
white if shown on a black-and-white monitor.

Coordinate System

The picture control has a pixel-based coordinate system in which the
origin (0,0) isthe pixel located at thetop |eft corner of theindicator. The
horizontal (x) component of acoordinateincreasestowardstheright, and
the vertical (y) coordinate increases towards the bottom.

Some of the picture VIsaccept apoint asan input. A point isacluster of
two 16-bit signed integers representing the x and y coordinates of apixel.
The following illustration shows a point cluster. For convenience, a
custom control for apoint isincluded in the Pictur e palette of the
Controls menu. See Chapter 3, Picture Controls, for more information
on custom controls.

If apictureistoo large for the indicator that displaysit, the pictureis
clipped (or cropped), meaning that only the pixels that fit within the
display region of theindicator are displayed. If you want to resize a
control, you can use the parts window of the control editor to size the
control to an exact number of pixels. If you are unfamiliar with the parts
window, or need areview, seethe Creating a Custom Control sectionin
Chapter 4, Introduction to Front Panel Objects, of your LabVIEW user
manual.

If you want to programmatically read the size of the control, you can use
the Dimensions attribute from the attribute node. Notice that thisisa
read-only attribute, because you cannot resize a control at run time.

Color Specifications

Many of the picture VIs have a color input. The easiest way to create a
color isto useacolor box constant. Using the color box constant, you can

© National Instruments Cor poration 1-7 LabVIEW Picture Control Toolkit Reference



Getting Started Chapter 1

select a color from a popup menu. A color box constant is actually a
numeric whose value specifies a color.

In the event that you want to create colors as the result of calculations,
instead of through the use of color box constants, you need to understand
how a color box specifies a color using a numeric value.

A color isrepresented by a 32-bit signed integer, with the lower three
bytes representing the red, green, and blue components of the color.

For arange of blue colors, create an array of 32-hit integers where only
the values of the low bytes change (the low byte contains the blue
component).

To create arange of gray colors, you need to create an array of 32-bit

integers where the red, green, and blue values of each element are the
same.

Overview of PictureVIs

In addition to the Draw Rect VI, the Pictur e palette of the Functions
menu contains several VIsyou can use to draw avariety of different
kinds of shapes aswell as enter text. The Picture paletteis shown in the
following illustration.

t r r
0-1:-0 x\g il
B [EE MR =2

These Vs are described in detail in Chapter 4, Picture VIs. The picture
Vs are mentioned in the following paragraphs to give you a general
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Chapter 1 Getting Started

overview of their capabilities. Y ou may want to select and look at these
VIson your screen as you read through the descriptions.

Points, Lines, and Pens

Thefirst row of the Picture palette, shown in the following illustration,
contains Vs that draw points and lines.

0->:c-0 g 'Ll’

Draw  Draw Move Draw
Point VI Line VI Pen VI Multiple
Lines VI

These Vs usethe concept of agraphics pen. When you draw, the picture
remembersthe position of the pen. For most of the Picture Vs, you must
specify absolute coordinates—that is, relative to the origin (0,0). With
Draw Line VI and Move Pen V1, you can specify either absolute or
relative coordinates. Relative coordinates are relative to the current
location of the pen. Y ou can use the Move Pen VI to change the location
of the pen without drawing.

Only the Draw Point VI, Draw Line VI, Move Pen VI, and Draw
Multiple Lines VI change the location of the pen.

The second row of the Pictur e palette contains VIs you can use to draw
an optionally filled shape. These Vs are shown in the following

illustration.
-o-o -o-o -o-o -o-o -o-o
‘-J’ H.J’ H.J’ H‘J’ H%J’ |

Draw Draw Draw Draw Draw
Rect VI Round Oval VI Arc VI Grayed Out
Rect VI Rect VI

Each of these VIs draws a shape in arectangular area of a picture. You
specify arectangle as a cluster of four values representing the | eft, top,
right, and bottom pixels.
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With the Draw Arc VI, the rectangle describes the size of an oval.
Additional parameters specify the portion of the oval (the arc) you want
to draw. Y ou must specify the starting angle and the length of the arc.
The following illustration is an example of how to specify this

information.
DO
o S
s ~
I/ \'.
270°7 t 90°
\\ ;
~ '
\"'\....a-"/
180°

Text

The third row of the Pictur e palette primarily contains VIs you can use
to draw text in apicture. These VIs are shown in the following

illustration.
- |@ - _— -o-o
iabe’ | [ jabe?

Draw Get Draw
Textat Text Text in
Point VI Rect VI Rect VI

The Get Text Rect VI does not draw any text. Instead, you can useit to
calculate the size of a bounding rectangle of a string.

LabVIEW Picture Control Toolkit Reference 1-10 © National Instruments Corporation
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Empty Picture Constant

Pixmaps

The third row of the Pictur e palette also contains the Empty Picture
constant, shown in the following illustration. Y ou use this constant
whenever you need to start with or change an empty picture.

Thelast row of the Picture palette contains Vs that draw pixmapsin a
picture. A pixmap is atwo-dimensional array of data, where each value
ismapped to acolor. Thelast row of the paletteis shownin thefollowing
illustration.

Draw Draw Draw
1-Bit 4-Bit 8-Bit
Pixmap Pixmap Pixmap
VI VI

In addition to specifying the two-dimensional array of data, you also
specify the color table for mapping array values to colors. The two-
dimensional array is mapped to agrid of pixels. These VIs convert each
valueinthedataarray into acolor by using the value asan index into the
color table array.
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Examples Overview

This chapter gives an overview of the Picture Control Toolkit examples
so that you can use them to start building your applications.

The best way to learn how to use the Picture Control Toolkit isto ook at
some of the examples that come with your package. Each picture
exampleillustrates how to use the Picture VIsto create either agraph or
an animation of areal-world process.

While these working examples show how you might use the picture Vis
in your applications, you may decide that you can use the high-level
graph VIsinyour applicationsasthey are. If you find that you want more
functionality, you can customize the examples.

A\

Caution: If you decide to customize an example or useit asa subVI in one of
your applications, savetheexamplein a newlocation with anew name.
Doing thiswill prevent a future installation program of LabVIEW
from accidentally overwriting your files.

The examples directory contains severa .llb  files. Where possible,
thereis at least one example VI designed to use as asubVI in your own

applications. For example, the polarplt.llb containsaV| caledthe
Polar Graph V1 that you can useasasubV 1 in your applicationsto create
apolar plot.

Example Libraries Organization

Under the Examplesdirectory, youwill findseveral .llb  filesincluding
demosup.llb , cartesn.llb , cartesn2.llb, demos.llb,
pictutil.llb,polarplt.llb , robot.llb , scale.llb ,and
smith.llb . These .llb  filescontain example VIsto draw a
waveform graph, plot Smith charts, plot polar plots, and so forth. They
a so contain supplemental Visthat the higher-level VIsuse.
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Demonstration Library

The demonstration library, demos.llb , contains the high-level
examples that illustrate the high-level subVIsin the example libraries.
For instance, one demonstration example shows how to usethe Visinthe

cartesn.llb to draw awaveform graph in a picture indicator.
Another shows how to use the VIsin the polarplt.llb to create a
polar plot.

Following are the names of the demonstration Vs from thislibrary and
abrief description of what each oneillustrates.

Artificial Strip Chart

The Artificial Strip Chart VI usesthe Plot XY VI (cartesn.llb ) to
create a strip chart in a picture indicator. Because you cannot scroll an
arbitrary region of apicture, the VI maintains alimited history of points,
and draws them as a graph with each update. See Chapter 5, Cartesian
Graph Vls.

Histogram Plot

The Histogram Plot V1 usesthe Plot Waveform VI (cartesn.llb ) to
draw abar plot in a picture indicator. For more information on the Plot
Waveform V1, see Chapter 5, Cartesian Graph VIs.

Picture Waterfall Spectrum

The Picture Waterfall Spectrum VI calsthe Draw Multiple Lines VI
(Picture palette) to draw awaterfall plot. A waterfall plot displaysa
waveform in the context of previouswaveforms. As new waveformsare
displayed, older waveforms are till visible, but are scrolled into the
background.

Polar Plot
ThePolar Plot VI usesthe Polar Graph VI (polarplt.llb ) todraw a

polar plot in apictureindicator. For moreinformation on the Polar Graph
V1, see Chapter 6, Polar Graph VIs.
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Scale Demo

The Scale Demo VI usesthe Calc Scale Specs VI and the Draw Scale VI
(scale.llb ) todraw ascale of aCartesian graph in a picture. By
changing inputs on the V1, you can change the range, location, and
orientation of the scale. The scale Vs are aso used by the polar graph
Vls and the Cartesian graph VIsto draw the scales for the graphs. For
more information on the scale Vs, see Chapter 8, Graph Scale Vis.

Simple Smith Plot

The Simple Smith Plot VI usesthe Smith Piot VI (smith.llb ) todraw
aSmith plot inapictureindicator. ThisV1 showshow the Smith plot Vis
autoscal e the displayed data. For more information on the Smith Plot V1,
see Chapter 7, Smith Plot Vis.

Smith Multi Plot with Styles

The Smith Multi Plot with StylesV 1 usesthe Smith Multi Plot VI and the
Normalize SmithPlot VI (smith.llb ) todraw aSmithplotinapicture
indicator. This VI illustrates the line styles available, as well as how to
normalize data for display. For more information on the Smith Multi
Plot VI, see Chapter 7, Smith Plot Vis.

Smith Plot with Zooming

The Smith Plot with Zooming VI uses the Smith Multi Plot VI
(smith.llb ) aswell assome support VIs(_demosup.llb ) todraw
aSmith plot with azooming rectangl e superimposed over the plot. Using
the scrollbars, you can move and size the rectangle and zoom in on
sections of the plot. For moreinformation on the Smith Multi Plot VI, see
Chapter 7, Smith Plot Vis.

Waveform & XY Plots

The Waveform & XY Plots VI callsthe Plot Waveform VI and Plot XY
VI (cartesn.llb ) to draw awaveform and XY graph in a picture
indicator. For more information on the Plot Waveform VI and

Plot XY VI, see Chapter 5, Cartesian Graph VIs.
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Chapter 2

XY Multi Plot

The XY Multi Plot VI uses the Plot Multi-XY VI (cartesn.llb ) to
draw multiple plotsin asingle graph, where the graph isdrawn in a
picture indicator. For more information on the Plot Multi-XY VI, see
Chapter 5, Cartesian Graph VIs.

XY Scatter Plots

The XY Scatter Plots VI usesthe Draw Cartesian Axes VI and Draw XY
Data VI (cartesn.llb ) to draw a scatter plot. Together, these VIs
illustrate a capability that is not present in LabVIEW’ s built-in graphs.
That is, when multiple points map to the same point, the pointsare drawn
as boxes, where the box size is proportional to the higher point density.
These Vis are subVIs of the Plot XY VI, which isdescribed in more
detail in Chapter 5, Cartesian Graph Vis.

The _demosup.llb library contains Visthat are used strictly for the
demo Vls. For instance, the Cartesian demos use the Product Squared
Distribution VI to generate datasets.

The Visinthislibrary, which you are unlikely to use directly, include
Draw Smith Cursor Coordinates, Generate Signal for Waterfall, Product
Squared Distribution, Remap Smith Plot Section, Smith Zoom Stack,
Update Smith Zoom Rect, and Waterfall Z-Axis Graphs.

Graph-Related Libraries

Thefollowing .llbs  contain VIsfor creating graphs.

cartesn.llb

The Cartesian VIsareagood starting point if you want a Cartesian graph
with features that LabVIEW’s XY and Waveform Graphs do not have.
These Visdraw XY and Waveform Graphs, and have many of the same
featuresasregular LabVIEW graphs. In addition to capabilitiesfound in
standard LabVIEW graphs, you can use these VIsto draw bar plots and
waveform plots where the plot fills to a baseline.
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The high-level Visin the cartesn.llb are Plot XY VI, Plot
Waveform V1, and Plot Multi-XY V1. These VIsin turn use other VIsto
draw waveforms, scales, and grids.

Thislibrary is described in more detail in the Chapter 5, Cartesian
Graph Vls.

cartesn2.11b
The cartesn2.1lb library contains subVIsthat are used by the Vs
incartesn.llb . Thelibrary also contains custom controls, which can

be used to supply the inputs for the Cartesian graph Vls.

Thislibrary is described in more detail in Chapter 5, Cartesian
Graph Vls.

polarplt.lib
Thepolarplt.llb library containsVIsthat implement apolar graph.
Thehigh-level VI inpolarplt.llb isPolar Graph VI. ThisVIinturn

uses other VIsto draw polar grids, plots, and scales.

Thislibrary is described in more detail in Chapter 6, Polar Graph Vis.

scalellb

Thescale.llb library contains VIsthat can be used to draw ascae
for agraph. The polar plot and Cartesian graph VIsusethescale.llb
VlIsto draw the scales for their graphs. The high-level Visin the
scale.llb are Calc Scale Specs VI and Draw Scale VI. These Visin
turn use other VlIsto calcul ate the locations of the markers and also map
points to values.

Thislibrary is described in more detail in Chapter 8, Graph Scale Vis.

smith.llb

The smith.lIb library contains VIsthat implement a Smith plot. The
high-level VIsin smith.llb are Smith Plot VI, Smith Multi Plot VI,
and Normalize Smith Plot VI.

Thislibrary is described in more detail in Chapter 7, Smith Plot Vis.
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Miscellaneous Libraries

pictutil.llb

Thepictutil.llb library containsthe Draw Circleby RadiusV1 and
the Hilite Color VI. The Draw Circle by Radius VI draws a circle by
specifying the circles radius and center point. The VI usesthis
information and calls the Draw Oval V1 in the Picture.llb . The
Hilite Color VI computes two hilite colors for a base color, one slightly
lighter than the base color, and the other slightly darker. The robot arm
Vs use the pictutil.llb Vlsto create the three-dimensional
shading of the various components of the robot arm.

robot.llb

Therobot.llb library contains VIsthat show how you can animate a
robotic arm using the picture control. Thetop-level VI isRobot VI. This
VI inturn uses other VIsto draw various components of the robot arm.
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| ntroduction

This chapter explainsthe controlsin the Pictur e pal ette of the Controls
menu.

Most of the picture controls are custom controls for data structures that
you commonly usein conjunction with the Picture VIs. For example, the
rectangle custom control is a cluster of four numeric controls. Because
you frequently use this data structure to specify arectanglein the Picture
Vs, LabVIEW includes the rectangle control in the Contr ols menu.
These custom controls are included for convenience. If you prefer, you
can easily createthe same datastructure yourself using abundlefunction,
or afront panel cluster with four numeric values.

The picture control isthe only control that could not be built using
standard controlsin LabVIEW. This control isdescribed in detail in this
chapter, aong with the attributes you can set for it.
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Picture Control

The picture control (picture.ctl ) displays pictures you create with
A0 the Picture VIs. The picture control defaults to an indicator. The picture
B3 control is shown in the following illustration.

Picture . ctl

The picture control has a corresponding block diagram terminal as
shown in the following illustration.

Picture ctl
Pax::

The pictureindicator converts the drawing instructions embedded in the
picture datainto an image. The picture indicator is strictly adisplay; it
has no interactive options. The only reason to make the picture indicator
acontrol instead of anindicator isif youwant to passapicture asan input
to asubVI, which might then concatenate more drawing commands to
that picture.

The basics of how a picture control works are discussed in Chapter 1,
Getting Started. The following is a description of some of the pop-up
options, as well as the attribute node options for the picture indicator.
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Picture Options

Note:

Picture Controls

The pop-up menu for the picture indicator is shown in the following
illustration. See your LabVIEW user manual for descriptions of most of
these menu items.

Change to Control
Find Terminal

Show »
Data Operations »
Create Attribute Node
Replace »

v Erase First

If the Erase First option is on, the picture indicator erasesits current
image before drawing anew picture. If the Erase Fir st option is off, the
current image is not erased before drawing a new image.

If Erase First isoff, LabVIEW will not erase an old picture before it
drawsa new picture. However, LabVI EW does not keep the old picture
in memory. Therefore, if you cover the picture indicator with another
object, you will erase the covered area.

The Data Operations pop-up menu is shown in the following
illustration.

Change to Control
Find >
Show »

Reinitialize to Default
Create Attribute Node Make Current Dalue Default
Replace P £ut pats

Copy Data

v Erase First Faslp iinln
Description...
Smooth Updates

The Smooth Updates option actslikethe Smooth Updates option of the
graph indicators. When the Smooth Updates option is on, the picture
indicator modifies an offscreen buffer before it displays the new image
to minimize flashing. This feature may slow the drawing process,
depending on the computer and video system you are using.
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PictureAttributes

The pictureindicator has the same base attributes as controls. These base
attributes—Visible, Disabled, and Key Focus—are described in
Chapter 15, Attribute Nodes, of your LabVIEW user manual .

In addition to the base attributes, the picture indicator has the following

attributes.
Erase First 0 - Do not erase before drawing new data.
1 - Erase once, immediately.
2 - Erase every time new dataisreceived.
Dimensions Returns the dimensions, in pixels, of the display area
of the picture indicator.
*Thisisaread-only attribute. You cannot set this
attribute using an attribute node.*
[o32] Width, in pixels.
[32] Height, in pixels.

Picture Custom Controls

Rectangle Control

S— The rectangle custom control (Rectangle.ctl ) isacluster of four
'l_,t'g 16-bit signed integers that define the left, top, right, and bottom pixel
= coordinates of the edges of arectangular area. This control isshownin
the following illustration.
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Point Control

The point custom control (Point.ctl ) isacluster of two 16-bit signed
| x4 ] integers that define the x and y pixel coordinates of a point. This control
is shown in the following illustration.

Text Alignment Control

The text alignment custom control (Text Alignment.ctl )isa
cluster of two enumerations that describe the orientation of the first
character of text relative to a specified point. Y ou use this control with
the Draw Text at Point VI to specify where you want text to be drawn.
This contral is shown in the following illustration.

4
tlabe

- & -

alignment

horizontal

vertical

The horizontal and vertical enumerations can have the values shown in
the following illustration. If you are not familiar with enumerations, see
Chapter 5, Numeric Controls and Indicators, in your LabVIEW user
manual for a description of how they work.

horizontal

vertical

v top
center
bottom

© National Instruments Corporation 3-5 LabVIEW Picture Control Toolkit Reference



Picture Controls

Chapter 3

Font Enum Control

= Font

The font enum custom control (Font Enum.ctl ) isan enumeration
you use to specify the font you want to use for the text in a picture. This
control is shown in the following illustration.

desired font

E| Application Font ||

The font enum control enumeration has the following value choices.

User-specified Font
v application Font

Systemn Font

Dialog Font

If you select User -specified Font, you use the user-specified font control
to specify afont other than one of LabVIEW'’ s predefined fonts. This
control is described next.

User-Specified Font Control

user
font

The user-specified font custom control (User Font.ctl ) isacluster
of several valuesthat you can useto specify afont. Thiscontrol isshown
in the following illustration.

Size
Font Name:l [ I HID

Strikeout? Italic? Underline ? Outline ? Shadow ? Bold?
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This chapter describesthe VIsyou use to create pictures that the picture
indicator displays.

Y ou get these Vs from the Functions Pictur e pal ette shown in the
following illustration.

Many of these picture Vs use clusters to define points and rectangles.
TheVIsrelated to drawing text use clusters and enumerati onsto describe
the font choice and the positioning of the text. These data types are
described in Chapter 3, Picture Contrals.
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PictureVI Descriptions

Empty Picture

Returns an empty picture. Notice that the input picture for al of the
picture Vs defaults to an empty picture.

emptg picture

empty pictureisthe output.

Draw Point

Sets apixel in apicture to a specified color.

picture “+|rnnnnnnn new picture

point(x,y) ===

black in B."'W?(T) ......................... i

pictureisthe collection of drawing instructions to which you add an
instruction to set a pixel.

point (X, y) isthe coordinate of the pixel to set in the resulting picture
with the origin (0,0) at the top-left corner of the indicator.

X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.

color isacolor numeric that specifiesthe color of the pixel. The default
is black.
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black in B/W? specifies whether the pixel appears as black or as white

[ TF ] ) _ . ) ) .
if you display it on a black-and-white monitor. The default is black
(TRUE).

o~ new pictureisthe modified picture.
Move Pen
Changes the current pen location of aLabVIEW picture to the specified
position, or by the specified amount if the position isrelative.
picture snnnnnando oo new picture
new position o=
absolute coordinates?(T) """ hd

pictureisthe picture whose current pen location you want to move. It
defaults to an empty picture.

new position isthe point to which the pen movesin the new picture. If
absolute coordinates? is TRUE, the pen moves to the absolute
coordinate specified by new position. If absolute coordinates? is
FALSE, the pen moves relative to the current pen location in picture.
X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.

absolute coor dinates? specifies whether the point new position isin
absolute or relative coordinates. If you do not wireit, it defaultsto TRUE
(absolute).

new pictureisthe modified picture.
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Draw Line

Draws aline from the current pen position to the specified location in a
LabVIEW picture. The end point is either absolute or relative to the
current position, depending on the value of the absolute coor dinates?
input.

picture ~[Eal]*
end point mommmm, 4

absolute coordinates?(T) -/

color(black) —]

b]ack in B/'w")(T) .......................... :

new picture

pictur e isthe picture to which you want to add the line. It defaultsto an
empty picture.

end point isthe end point of the new line. If absolute coordinates? is
TRUE, theline drawsto the absol ute coordinate that end point specifies.
If absolute coordinates? isFAL SE, thelinedrawsrelativeto the current
pen location in picture.

X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.

absolute coor dinates? specifies whether the point end point isin
absolute or relative coordinates. If you do not wireit, it defaultsto TRUE
(absolute).

color isacolor numeric that specifiesthe color of theline. The defaultis
black.

black in B/W? specifies whether the line appears as black or as white if
you display it on a black-and-white monitor. The default is black
(TRUE).

new pictureisthe modified picture.
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Draw Multiple Lines

Draws multiple connected lines into a LabVIEW picture. Y ou can also
useit to draw color-filled polygons by passing TRUE to thefill input. All
points are absol ute coordinates.

picture

line endpoints
fill2(F)
color(black)
b]ack in B'{"w' ‘)(T) ......................... ;

new picture

pictureisthe picture to which you want to add lines. It defaultsto an

.
empty picture.
[=0s) line endpointsisan array of points describing the linesto draw. The
= lines are drawn in the specified color, connecting the pointsin order. All
coordinates are absolute.
X is the horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.
TE fill? specifies whether to fill the interior. It defaults to drawing only the
lines (FALSE).
color isacolor numeric that specifiesthe color of thelines. If theinterior
isfilled, the VI usesthis color for the interior. The default is black.
black in B/W? specifieswhether the lines appear as black or aswhiteif
you display it on a black-and-white monitor. The default is black
(TRUE).
o~ new pictureisthe modified picture.
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Draw Rect

Draws arectangle, optionally filling the interior.

picture

rect

finz(F)
color(black)
black in B/ ?(T) ......................... 3

new picture

pictureisthe picture to which you want to add the rectangle. It defaults
to an empty picture.

rect isacluster containing four numericsthat describetheleft, top, right,
and bottom coordinates of the outer edges of the rectangle.

left isthe horizontal coordinate of the left edge of the
rectangle.

top isthe vertica coordinate of the top edge of the rectangle.

right isthe horizontal coordinate of the right edge of the
rectangle.

bottom isthe vertical coordinate of the bottom edge of the
rectangle.

fill? specifieswhether tofill therectangle. It defaultsto drawing only the
frame (FALSE).

color isacolor numeric that specifies the color of the rectangle border.
If the rectangleisfilled, the VI aso usesthis color for the interior. The
default is black.

black in B/W? specifies whether the rectangle should be black or white
if you display it on a black-and-white monitor. The default is black
(TRUE).

new pictureisthe modified picture.
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Draw Round Rect

Drawsarounded rectangleinto aLabVIEW picture. The curvature of the
cornersisdefined by the oval width and oval height inputs.

oval height
oval width
picture
rect

fill 2(F)

color(black) 4'

b]ack in Bf"w’?('r) ..........................

new picture

oval width isthe width of an oval that defines the amount of curvature
for the corners. See the discussion of how this parameter worksin the
description of oval height.

oval height isthe height of an oval that defines the amount of curvature
for the corners. If oval height and oval width are zero, you get anormal
rectangle. If they are greater than zero, they describe how the corners of
the rectangle should be rounded, as shown in the following illustration.

- _
oval f

/ heightl% oval

_width

oval

oval ] width

"\ heightjj_,

pictureisthe picture to which you want to add the rectangle. It defaults
to an empty picture.

rect isacluster containing four numericsthat describe theleft, top, right,
and bottom coordinates of the outer edges of arectangle that
circumscribes the rounded rectangle. All coordinates are absol ute.

left isthe horizontal coordinate of the left edge of the
rectangle.
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top isthe vertical coordinate of the top edge of the rectangle.

right isthe horizontal coordinate of the right edge of the
rectangle.

bottom isthe vertical coordinate of the bottom edge of the

rectangle.
fill? specifies whether to fill the oval rectangle. It defaults to drawing
only the frame (FALSE).
color isacolor numeric that specifies the color of the rectangle. If the
rectangleisfilled, the VI usesthis color aso for theinterior. The default
is black.
black in B/W? specifies whether the oval rectangle should be black or
whiteif you display it on ablack-and-white monitor. The default isblack
(TRUE).
= new pictureisthe modified picture.
Draw Oval
Drawsan oval in the rectangle you specify, optionally filling theinterior.
picture snnnnnnnn 23]+ new picture
rect oo o ¢
fill2(F) -t :
color(black) —
b]aCk in B‘a’w ‘)(T) ......................... ;
pictureisthe picture to which you want to add the oval. It defaultsto an
empty picture.
rect isacluster containing four numericsthat describetheleft, top, right,

and bottom coordinates of the outer edges of the rectangle.

|eft isthe horizontal coordinate of the left edge of the
rectangle.
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top isthe vertical coordinate of the top edge of the rectangle.

right isthe horizontal coordinate of the right edge of the
rectangle.

bottom isthe vertical coordinate of the bottom edge of the

rectangle.

fill? indicates whether the oval should be filled when drawn. It defaults
to drawing only the frame, or outline, (FALSE).

color isacolor numeric that specifiesthe color of the oval. If theoval is
filled, the VI uses this color for the interior. The default is black.

black in B/W? specifieswhether the oval should beblack or whiteif you
display it on a black-and-white monitor. The default is black (TRUE).

= new pictureisthe resulting picture.

Draw Arc

Drawsan arcinalLabVIEW picture.

arc size[degrees]
start angle[degrees]

picture =all new picture
rect oo g 4
FN2(FY i

color(black) —]

black in B,"W?(T) .......................... :

A rectangle specifies the size of an oval that contains the arc. Thus, the
arc may not fill the whole rectangle. LabVIEW specifies the angles that
describethe arc in degrees. It can range from -360° to 360°, with positive
angles appearing clockwise, and negative angles appearing
counterclockwise. Zero degreesis straight up.

LabVIEW measures al angles as though the enclosing rectangle were
square. Thus, alinefrom the center to the upper-right corner describesan
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angle of 45°. The following illustration shows the conventions used in
specifying the angle of a point of an arc.

UO
s ‘ N ~
s Y
7 3
270°7 ER- T
3 i
1 F
A s
~ e
\\"\.. ..f"’/
180°

arc size [degrees] specifies the length of the arc.
start angle [degrees] iswhere the arc begins.

pictureisthe picture to which you want to add the arc. It defaultsto an
empty pictureif you do not wireit.

rect isacluster containing four numericsthat describetheleft, top, right,
and bottom coordinates of the outer edges of the rectangle.

|eft isthe horizontal coordinate of the |eft edge of the
rectangle.

top isthe vertica coordinate of the top edge of the rectangle.

right isthe horizontal coordinate of the right edge of the
rectangle.

bottom isthe vertical coordinate of the bottom edge of the
rectangle.

fill? specifies whether to fill the rectangle. If FALSE (default), the VI
draws only the arc component (it does not draw interior bounds of the
wedge).

color isacolor numeric that specifies the color of the arc. If thearcis
filled, the VI usesthis color for the interior. The default is black.
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black in B/W? specifieswhether the arc should be black or white if you
display it on a black-and-white monitor. The default is black (TRUE).

new pictureisthe modified picture.

Draw Grayed Out Rect

Draws a patterned rectangle in the specified pictureto create the effect of
graying-out a section of the picture. An underlying picture shows
through the holes in the pattern. The VI does not frame the rectangle.

picture
rect oo

color(black) —— |

new picture

-o-o
e

pictureisthe picture to which you want to add the rectangle. It defaults
to an empty pictureif you do not wireit.

rect isacluster containing four numericsthat describe theleft, top, right,
and bottom coordinates of the outer edges of the rectangle.

left is the horizontal coordinate of the left edge of the
rectangle.

top isthe vertical coordinate of the top edge of the rectangle.

right isthe horizontal coordinate of the right edge of the
rectangle.

bottom is the vertical coordinate of the bottom edge of the
rectangle.

color indicates the color of the pattern. In black and white, the VI uses
white.

new pictureisthe modified picture.
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Draw Text at Point

Draws a string into a picture. This VI will automatically calculate the
bounding rectangle of the text and position the text with respect to a
specified point.

[user-specified font] secccccooocag
desired font(Application)
picture == new picture

origin =f tabc?
alignment(left, top) ﬁ il
text

text color(black)

BG color(transparent)
black in BAWIT) cmmmrssmmmnsssnnn

user -specified font isa cluster containing the specific font
characteristics for your text. The VI uses thisinput only if you set the

desired font input to zero (user-specified font). The datatype for the
user -specified font isthe same as the User-Specified Font control
described in Chapter 3, Picture Contrals.

font name selects the font to use for the string.
font size selects the size of the font in points.
T strikeout? If true, text appears in strikeout.

T italic? If true, text appearsin italic.

T underline? If true, text appears underlined.

T outline? If true, text appearsin outline.

T shadow? If true, text appears in shadaow.

T bold? If true, text appearsin bold.
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desired font specifies the font for the text you draw. Y ou can choose
from the following settings:
0: user-specified font. Use the font that User -Specified Font

describes.
1. Application Font (default).
2. System Font.
3. Diaog Font.

pictureisthe picture to which you add the text string. It defaultsto an
empty picture.

alignment specifies the location of the text relative to the specified
origin.

horizontal is an enumeration that you use to specify the

horizontal position of thetext with respect to theorigin. It has
one of the following values.

» left: The horizontal component of origin specifiesthe
left edge of the text.

e center: The horizontal component of the origin
specifies the center of the text.

* right: The horizontal component of origin specifies
theright of the text.

vertical isan enumeration that you use to specify the vertical
position of the text with respect to the origin.

e top: Thevertical component of origin specifiesthe top
edge of the text.

«  center: The vertical component of the origin specifies
the center of the text.

e bottom: The vertical component of origin specifiesthe
bottom of the text.

origin isthe coordinate of the starting point of the text.

X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.
text specifiesthe string of text to be drawn.

text color isacolor numeric that specifies the color of the text. The
default is black.
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BG color isacolor numeric that specifiesthe color of the background of
the text. The default is transparent.

black in B/W? specifieswhether the text should be black or whiteif you
choose to display in on a black-and-white monitor. The default is black
(TRUE). If you set the text to black, its background will be white, and
vice versa

]

F

new pictureisthe modified picture.

:
1]

Get Text Rect

Returns the bounding rectangle of a string.
[user-specified font]

desired font(application) ——— H

alignment(left, top) s

origin(0,0) 1ah(} = e ¢ £
text ~3""

user -specified font isa cluster containing the specific font
characteristics for the text you draw. The VI uses thisinput only if you
set the desired font input to zero (user-specified font). The datatype for
the user -specified font is the same as the User-Specified Font control
described in Chapter 3, Picture Contrals.

font name selects the font to use for the string.
font size selects the size of the font in points.
TF strikeout? If true, text appears in strikesut.
TF italic? If true, text appearsin italic.

TF underline? If true, text appears underlined.
TF outline? If true, text appearsin outline.

TF shadow? If true, text appearsin shadow.

TF bold? If true, text appearsin bold.
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desired font specifies the font for the text you draw. Y ou can choose
from the following settings:
0: user-specified font. Use the font that User -Specified Font

describes.
1. Application Font (default).
2. System Font.
3. Diaog Font.
alignment specifies the location of the text relative to the specified

origin.

horizontal is an enumeration that you use to specify the

horizontal position of thetext with respect to theorigin. It has
one of the following values.

e left: The horizontal component of origin specifiesthe
left edge of the text.

*  center: The horizontal component of the origin
specifies the center of the text.

e right: The horizontal component of origin specifies
the right of the text.

vertical isan enumeration that you use to specify the vertical
position of the text with respect to the origin.

e top: Thevertical component of origin specifiesthetop
edge of the text.

*  center: The vertical component of the origin specifies
the center of the text.

e bottom: The vertical component of origin specifiesthe
bottom of the text.

origin isthe coordinate of the starting point of the text.

X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.
text specifies the string of text to be drawn.

rect isacluster containing four numericsthat describe theleft, top, right,
and bottom coordinates of the outer edges of the rectangle.

|eft isthe horizontal coordinate of the left edge of the
rectangle.

top isthe vertical coordinate of the top edge of the rectangle.
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right isthe horizontal coordinate of the right edge of the
rectangle.

bottom is the vertical coordinate of the bottom edge of the
rectangle.

Draw Text in Rect

DrawsastringintoalLabVIEW picture. Thestringisclipped, or cropped,
to the area of a specified rectangle.

[user-specified font]
desired font(Application)
picture -.-.

rect eommmy\ ¥
text ~And™

text color(black)
BG color(transparent)
black in B/W?(T) ............................. ;

new picture

user -specified font isa cluster containing the specific font
characteristics for the text you draw. The VI uses this input only if you
set the desired font input to zero (user-specified font). The datatype for
the user -specified font is the same as the User-Specified Font control
described in Chapter 3, Picture Controls.

font name selects the font to use for the string.

font size selects the size of the font in points.

TF strikeout? If true, text appears in strieout.

TF italic? If true, text appearsin italic.

TF underline? If true, text appears underlined.

TF outline? If true, text appears in outline.

TF shadow? If true, text appears in shadaow.
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bold? If true, text appearsin bold.

desired font specifies the font for the text you draw. Y ou can choose
from the following settings:
0: user-specified font. Use the font that user -specified font

describes.
1. Application Font (default).
2. System Font.
3. Diaog Font.

pictureisthe picture to which you add the text string. It defaults to an
empty picture.

rect isacluster containing the upper-left and lower-right coordinates that
describe the rectangle that should contain the text. All coordinates are
absolute.

|eft isthe horizontal coordinate of the left edge of the
rectangle.

top isthe vertical coordinate of the top edge of the rectangle.

right isthe horizontal coordinate of the right edge of the
rectangle.

bottom isthe vertical coordinate of the bottom edge of the
rectangle.

text specifiesthe string of text to be drawn.

text color isacolor numeric that specifies the color of the text. The
default is black.

BG color isacolor numeric that specifiesthe color of the background of
the text. The default is transparent.

black in B/W? specifieswhether the text should be black or whiteif you
choose to display it on a black-and-white monitor. The default is black
(TRUE). If you set the text to black, its background will be white, and
vice versa

new pictureisthe modified picture.
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Draw 1-Bit Pixmap

Draws a one-bit pixmap into a LabVIEW picture. This VI has an input
that isa 2D array of Booleans (where each Boolean represents asingle
pixel).

picture

top left point(0, 0)
data

color table

new picture

-v"

pictureisthe picture to which you want to add the pixmap. It defaultsto
an empty picture.

top left point isacluster of two 16-bit integers that specifies where to
place the top-left corner of the pixmap in the picture. It isin absolute
coordinates.

x isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.

dataisa 2D array of Booleans that LabVIEW draws as a bitmap in the
picture. Elements that are FAL SE map to element 0 in the color table,
and elements that are TRUE map to element 1 in the color table.

color tableisan array of two colors to which the array of data maps. If
unwired, it defaultsto black for datavalues of FALSE, and white for data
values of TRUE.

new pictureisthe modified picture.
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Draw 4-Bit Pixmap

Draws afour-bit pixmap into a LabVIEW picture. This VI has an input
that isa 2D array of bytes (where each byte represents a single pixel).

picture new picture
top left point(0, 0)
data

color table

pictur eisthe picture to which you want to add the pixmap. It defaultsto
an empty picture.

top left point isacluster of two 16-hit integers that specifies where to
place the top left corner of the pixmap in the picture. It isin absolute
coordinates.

X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.

dataisa2D array of unsigned eight-hit integersthat LabVIEW draws as
apixmap inthepicture. The VI usesonly thelower four bits of each byte,
meaning that each point can have arange of zero to 15. Each data value
mapsto avaluein color table.

color tableisan array of up to 16 colorsto which the array of data maps.
If unwired, the picture uses LabVIEW' s default 16 color palette.

new pictureisthe modified picture.
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Draw 8-Bit Pixmap

Drawsan eight-bit pixmap into aLabVIEW picture. ThisVI hasan input
that isa 2D array of bytes (where each byte represents a single pixel).

picture new picture

top left point(0, 0)
data
color table

pictureisthe picture to which you want to add the pixmap. It defaultsto
an empty picture.

top left point isacluster of two 16-bit integers that specifies where to
place the top left corner of the pixmap in the picture. It isin absolute
coordinates.

X isthe horizontal coordinate that increases to the right.
y isthe vertical coordinate that increases to the bottom.

dataisa?2D array of unsigned eight-bit integersthat LabVIEW drawsas
apixmap in the picture. Each data value mapsto avaluein color table.

color tableisan array of up to 256 colorsto which the array of data
maps. If unwired, the picture uses LabVIEW'’ s default 256 color palette.

new pictureisthe modified picture.
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This chapter describesthe VIslocated in the cartesn.llb and
cartesn2.llb libraries that you can use to create a Cartesian graph.
These Cartesian Vs are agood starting point if you want a Cartesian
graph with features that LabVIEW’s XY and Waveform Graphs do not
have.

An example of a Cartesian graph is shown in the following illustration.

The cartesn2.1lb library contains subVIs and custom controls the
Vlsin cartesn.llb use.

The high-level ViIsin the cartesn.llb are Plot XY VI, Plot
Waveform V1, and Plot Multi-XY V1. These VIsinturn use other VIsto
draw waveforms, scales, and grids.
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Demonstration VIs

The following demonstration ViIsareinthedemos.llb  andillustrate
the Cartesian graph Vls.

Waveform & XY Plots

The Waveform & XY Plots VI uses the Plot Waveform VI and Plot XY
VI (cartesn.llb ) to draw awaveform graph and an XY graphina
picture indicator.

XY Multi Plot

The XY Multi Plot VI usesthe Plot Multi-XY VI (cartesn.llb )to
draw multiple plotsin asingle graph, where the graph isdrawnin a
picture indicator.

Artificial Strip Chart

The Artificial Strip Chart VI usesthe Plot XY VI (cartesn.llb ) to
create a strip chart in a picture indicator. Because you cannot scroll an
arbitrary region of apicture, the VI maintainsalimited history of points,
and draws them as a graph with each update.

Histogram Plot

The Histogram Plot V1 usesthe Plot Waveform VI (cartesn.llb ) to
draw abar plot in a picture indicator.

XY Scatter Plots

The XY Scatter Plots VI usesthe Draw Cartesian Axes VI and Draw XY
Data VI (cartesn.llb ) to draw a scatter plot. Together, these VIs
illustrate a capability that is not present in LabVIEW’ s built-in graphs.
When multiple points map to the same point, the points are drawn as
boxes, where the box size is proportional to the higher point density.
TheseVlisare subVisof the Plot XY VI. ThePlot XY VI isdescribedin
more detail later in this chapter.
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Using the Cartesian Graph Examplesas SubVls

The high-level graph Vs are general purpose Vlsthat provide alot of
functionality. Many of these VIs have a number of clusters for inputs.
Using these Vs as subVIs may seem somewhat intimidating at first
because of the clusters, but itisrelatively simpleif you use default values
and custom controls.

For example, consider the Plot Waveform VI. This VI emulates the
behavior of the built-in waveform graph. The Plot Waveform V1 hasthe
ability to draw waveformsin avariety of styles (including points,
connected lines, bars), and as a comb plot. In addition, you can specify
the color of avariety of the components, optionally have agrid, and
specify range and format for the scales.

The help window for the Plot Waveform V1 is shown in the following
illustration.

[user-specified font] eeocoomooooasy
desired font( Application) ————

picture WE new picture
bounding rect = { plot
cartesian axis attributes N e -

waveform data
cartesian grid cosmetics eooconoooad
waveform plot cosmetics

[bar style]

Notice that almost al of the inputs for this VI are clusters. Fortunately,
most of them default to reasonable values, so you may not need to wire
them at al. Theinputsin bold are the ones you commonly wire. The
inputsin brackets[ ] arerarely used. For instance, you only need to wire
the user -specified font if you connect an input to desired font that
indicates you want to use one of the built-in fonts (Application, System,
or Dialog).

The examplelibraries contain custom controlsfor most of the inputs and
outputs of the examples. Instead of creating the cluster on the diagram,

you can place the control on the front panel, configure the input the way
you want it, make the current value of the cluster the default value, and
then hide the control.
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For example, with the Plot Waveform V1, you could use the following
diagram to create waveform data and then plot it.

[waveform Elotl
AT ()
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By default, the VI connects the points of the plot with lines. Y ou can use
the plot cosmeticsinput to this VI to override this setting. The easiest
way to do thisisto use the Waveform Plot Cosmetics.ctl to
specify thisinformation (use Control... to select the control fromthefile
system). To make the graph draw as a comb plot, change the control to
look like the onein the following illustration, and then make the current
value the default value for the control.

waveform plot cosmetics

plot color

plot type @comb plot

baseline

Y ou may want to specify adifferent bounding rectanglefor thegraph. To
dothis, create the rectangle by using a control or by bundling dataon the
diagram, as shown in the following illustration.
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The diagram with these changes is shown in the following illustration.

waveform plot cosmetics

— < Fect waveform plot
g | EL A =
0.66 OE plot
DE
g c3
+ W o
i e’ SINE)

Theresulting plot is shown in the following illustration.
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If you want to make the rectangle the same size as the indicator that will
display the data, you have two ways to determine the size of a picture
indicator. One way isto use the parts window of the control editor to
determine the size. Programmatically, you can use the Dimensions
attribute from the picture indicator attribute node to determine the size.
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Using the attribute node has an added advantage; if you resize the picture
indicator, the VI will fill the new size automatically. An exampleis
shown in the following illustration.

'waveform plot [132]
pstenee]
|Dimensions ¥ mlm.

waveform Elot

= =

' . L\
SINGE)

The Plot XY VI and Plot multi-XY VI are very similar to the Plot
Waveform VI. The primary differenceis the data type. In addition, you
use different controls to specify the cosmetic appearance of the plot,
becausethe XY plotting VIshavetwo additional plot styles. Withthe XY
plotting Vs, you can add two scatter plot styles and aplot stylewhere a
lineisdrawn at each unique X position marking the minimum and
maximum Y valuesfor that X value.
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High-Level Cartesan Graph VIs

Plot Waveform

Takesuniformly distributed data and apicture, and creates anew picture
that represents a waveform graph of the data. Y ou specify the data, the
starting point, and the separation between points. The graph can have
scales and grids, and you can specify the style of the plots (bar, point,
line, and so on).

[user-specified font] eececeeaaaoas

desired font(Application) ————
picture W new picture

bounding rect =f ]
cartesian axis attributes ool g Pt
waveform data

cartesian grid cosmetics sooonooooad
waveform plot cosmetics e
[bar style] eccccccccooaoas

The waveform data input isacluster containing theinitial X value, the
spacing between pointsalong the X axis, andthe Y datathat you want to
plot. This cluster is shown in the following illustration.

Most of the remaining controls are clusters. As described at the
beginning of this chapter, the simplest way to specify datafor these
inputsis to use custom controls that correspond to the given input.

The desired font and user -specified font inputs determine the font that
LabVIEW uses for the scales. Their data types are described in
Chapter 3, Picture Controls. Corresponding controls are in the Picture
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palette of the Controls menu. If you do not specify them, the fonts
default to the Application Font.

The bounding rect input defines the bounds of the graph rectangle,
including the scales. The datatype for arectangle is described in
Chapter 3, Picture Controls. If not specified, the VI uses arectangle of
250 by 250 pixels.

The cartesian axis attributesinput isacluster that specifies the range
and format for the x and y axes. It includes the following information on
the minimum and maximum values for the scale—a Boolean indicating
whether the scale should be logarithmic, the precision of the numbers,
and the format (decimal, scientific, engineering, binary, octal, or hex).

Y ou can use the Cartesian Axis Attributes.ctl from the
cartesn2.llb to specify the information for thisinput. If the
minimum and maximum values are the same, or if the cartesian axis
attributes are not wired, then the minimum and maximum values are
automatically calculated from the data. The Cartesian Axis
Attributes.ctl is shown in the following illustration.

¥ rinimumm Y minimumm
¥ maximum Y rmaximum

% log? Y log?

X precision E y precision
x format E|Decimal || y format

The cartesian grid cosmeticsinput is a cluster specifying the style for
thegrid of thegraph. Itincludesthefollowing information on thelineand
text color—thelength of atick mark (mark on the edge of ascale next to
thetext), the Booleansthat indicate whether the axes should be drawn at
the origin or at the left edge of the plot, and whether the grid isvisible.
This cluster is shown in the following illustration.
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line color
text color

tick length

axes at origin

visible grid?

The cartesian grid cosmetics cluster contains a Boolean called axes at
origin. If axesat origin is TRUE, LabVIEW aways draws scales
crossing at 0,0. If itisFALSE, LabVIEW aways draws scales at the left
and bottom edges of the plot. The difference between these two options
is shown in the following illustration.

4.0 e

2.0 ot

o[ e

-2.0 4ol | { 4o

-4.0 -

-40 00 40 &
axes at origin = FALSE axes at origin = TRUE

Y ou can use Cartesian Grid Cosmetics.ctl from the
cartesn2.1lb to specify the information for grid cosmetics. If you

do not specify thisinformation, the line color and text color default to
green, thetick length is at three, the axes are not set at the origin (they
draw along the edges of the plot), and the grid isvisible. This grid style
looks best against a black background.
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The waveform plot cosmeticsinput is a cluster that you can use to
specify the plot color, the style for the plot, and the baseline. LabVIEW
usesthebaselineonly if you specify astyle of comb plot or bar plot. This
cluster is shown in the following illustration.

plot color

plot type E]comb plot

~

baseline (=

The plot styleis aring that has the following options.

points
squares
circles

v connected points
connected squares
connected circles

comb plot

bar plot
Y ou can use the Waveform Plot Cosmetics.ctl from the
cartesn2.1lb to specify the information for the waveform plot

cosmeticsinput. By default, the plot color isyellow, the styleis
connected points, and the baselineis zero. This plot style looks best
against a black background.

Thebar styleinput isa cluster you can use to specify the style for bar
plots, assuming you select bar plot as the style for the graph. It contains
inputsfor thewidth of the bar, aBoolean that indicates whether you want
the bar framed, and the color for the bar.
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Y ou can use the Bar Style.ctl from the cartesn2.llb to
specify the information for thisinput. By default, bar width is 100
percent; that is, the width is equal to theinterval between the points. The
bar is centered around the specified point and is framed in black by
default. This control is shown in the following illustration.

Plot XY

Takes apicture and an array of points, and appends a picture that
represents an XY graph of the data. Y ou specify both the x and y values
for each point. The graph can have scales and grids, and you can specify
the style of the plots—bar, point, line, and so on.

[user-specified font] eecooeeccoooo
desired font({Application) ————
picture new picture
bounding rect ? lot
cartesian axis attributes Emr haasassed
data
cartesian grid cosmetics
KY plot cosmetics e
[sized scatter plot cosmetics ] eoccooooooooood

The datainput isan array of points, where each point is a cluster of x
andy pixel coordinates. Thisarray isshown in thefollowing illustration.
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Most of the remaining controls are clusters. As described at the
beginning of this chapter, the simplest way to specify these inputsisto
use custom controls that are included in various locations, as described
in the following paragraphs.

The user-specified font, desired font, bounding rect, cartesian axis
attributes, and cartesian grid cosmetics inputs are identical to the
inputs for the Plot Waveform V1.

The XY plot cosmeticsinput is different from its Plot Waveform VI
counterpart. Withthe XY plot cosmeticscluster, you can specify theplot
color, the stylefor the plot, and the baseline. LabVIEW usesthe baseline
only if you specify a style of comb plot. This cluster is shown in the
following illustration.

plot color

= plot

~

baseline [=

Thisinput is different from its Plot Waveform VI counterpart in that the
plot style ring has a different set of options. Aswith the Plot Waveform
V1 plot cosmetics, you can select basic point and line styles and acomb
plot. Y ou can also show distributions of data using a scatter plot where
points that map to the same value are drawn as larger dots, avariation of
the same plot with colors used to illustrate different distribution
frequencies, and a style with lines at each x point showing you the
minimum and maximum values for that point.

The options for the ring are shown in the following illustration.

points
squares
circles

v connected points
connected squares
connected circles
comb plot
sized scatter plot
sized-colored scatter plot
min-rmax lines
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You can use the XY Plot Cosmetics.ctl from the

cartesn2.llb to specify the information for thisinput. By default,
the plot color isyellow, the style is connected points, and the baselineis
zero. This plot style looks best against a black background.

The sized scatter plot cosmeticsinput isacluster that you can use to
specify therange of sizesfor frequency distribution points, assuming you
select sized scatter plot or sized-colored scatter plot as the style for the
graph. This cluster contains inputs for the minimum and maximum size
for points, and acolor array that containsthe colors each size should map
to. This cluster is shown in the following illustration.

min size color array

max size Els

maps to max size

Y ou can usethe Sized Scatter Plot Cosmetics.ctl fromthe
cartesn2.llb to specify the information for this input.

Plot Multi-XY

Takes apicture and an array of plots, and appends a picture of an XY
graph of the datawith the plots overlaid on the same graph. Each plot is
an array of points. The graph can have scales and grids, and you can
specify the style of the plots (bar, point, line, and so on).

[user-specified font] secccceeccomn
desired font(Application)

picture Ky new picture
bounding rect =4 U
cartesian axis attributes

|
data :zzzr-
cartesian grid cosmetics

XY plot cosmetics ommm
[sized scatter plot cosmetics] ez
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Thedatainputisan array of clustersof plots, where each plotisan array
of points. Each point is represented by a cluster of x and y pixel
coordinates. Thisarray is shown in the following illustration.

Most of the remaining controls are clusters. As described at the
beginning of this chapter, the simplest way to specify datafor these
inputsis to use custom controls that are included in various locations.
These custom controls are described in the following paragraphs.

The user-specified font, desired font, bounding rect, cartesian axis
attributes, and cartesian grid cosmetics inputs are identical to the
inputs for the Plot Waveform V1.

The XY plot cosmeticsinput isan array of clusters of information that
you can use to specify the plot color, the style for the plot, and the
baseline. See the description of the XY plot cosmeticsinput of the Plot
XY VI for more information on the data structure of the cluster.

You can use an array of the XY Plot Cosmetics.ctl from the
cartesn2.llb to specify the information for thisinput. By default,
the plot color isyellow, the styleis connected points, and the basdlineis
zero. This plot style looks best against a black background.

Thesized scatter plot cosmeticsinputisan array of clustersthat you can
use to specify the range of sizes and colors for frequency distribution
points, assuming you select sized scatter plot or sized-colored scatter plot
asthe style for the graph. See the description of the sized scatter plot
cosmeticsinput of the Plot XY VI for more information on the data
structure of the cluster.

Y ou can usethe Sized Scatter Plot Cosmetics.ctl fromthe
cartesn2.llb to specify the information for this input.
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This chapter describes the VIsin the polarplt.lib library that you
can use to create a polar graph.

Thefollowing illustration is an example of apolar graph you can create
using the Polar Graph Vls.

The high-level VI in the polarpilt.lib isthe Polar Graph VI. This
V1 inturn uses other VIsto draw polar grids, plots, and scales.

Demonstration VI

The Polar Plot VI inthedemos.llb  usesthe Polar Graph VI
(polarplt.lib ) to draw apolar plot in apicture indicator.
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Using the Polar Graph Example as SubVIs

The high-level Polar Graph VI has alot of functionality and,

consequently, anumber of clustersfor inputs. Using these VIsassubVIs
may seem somewhat intimidating at first because of the clusters, but it is
actualy relatively simple if you use default values and custom controls.

The Polar Graph VI can draw specific, contiguous quadrants of a polar
graph, or the entire graph at once. In addition, you can specify the color
of avariety of the components, choose to have agrid, and specify range
and format for the scales.

The help window for the Polar Graph V1 is shown in the following
illustration.

[user-specified font] secccccooooo

desired font( Application) ————
picture 1Palar new picture

data oo
polar attributes e

Graph

PR R — ;

Notice that almost al of the inputs for this VI are clusters. Fortunately,

most of them default to reasonable values, so you may not need to wire
them at al. Theinputsin bold are the inputs you commonly wire. Y ou

will rarely use the inputsin brackets|[ ]. For instance, you only need to

wire the user-specified font if you connect an input to desired font that
indicates you want to use one of the built-in fonts (Application, System,
or Diaog).

The polarplt.llb contains custom controls for most of the inputs
and outputs of this VI. Thus, instead of creating the cluster on the
diagram, you can placethe control on thefront panel, configure theinput
the way you want it, make the current value of the cluster the default
value, and then hide the control.
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For example, with the Polar Graph V1, you could use the following
diagram to create a set of dataand plot it. Thisexampleis similar to the
Polar Plot VI inthedemos.llb  examplelibrary.

Folar L2l
Graph

The resulting graph is shown in the following illustration.

S0
[

OO0 == =NNN

180 R

270
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By default, the VI draws al four quadrants of the plot. In addition to
other attributes, you can use the polar attributes input to specify the
quadrant(s) you want to view. The simplest way to do thisisto use the
Polar Attributes.ctl fromthe polarplt.llb to specify this
information (use Controal... to select the control from thefile system). To
make the graph draw only thefirst quadrant, you would change the polar
attributes to look like the following illustration, and then make the
current value the default value for the control.

maximnum

minimumm

clip to min

precision

-

plot color visible section

log

grid color

Y ou will want to specify adifferent bounding rectanglefor thegraph. To
do this, create the rectangle using a control or by bundling data on the
diagram.
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The block diagram with these changes is shown in the following
illustration.

polar attributes

The resulting plot is shown in the following illustration.

2.00

1.80
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1.20
1.00
0.80
0.60
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0.20
0.00

Instead of creating the rectangle arbitrarily, you might want to make it
the same size as the indicator that will display the data. There are two
ways to determine the size of a picture indicator. One way isto use the
parts window of the control editor to determine the size.
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Programmatically, you can use the Dimensions attribute from the
attribute node of the picture indicator to determine the size. Using the
attribute node has the added advantage that if the indicator changesits
size, the rectangle is automatically updated.

High-L evel Polar Graph VI

Polar Graph

Takes a picture and polar data, and appends a picture that represents a
polar graph of the data. Polar graphs always have scales and grids, and
can only draw lines between points. Y ou can specify the colorsfor the
gridand plot, theformat for the scal e, and the section of the plot you want
to view.

[user-specified font]
desired font(Application)
picture

data ==

polar attributes ool
rect

new picture

LabVIEW Picture Control Toolkit Reference  6-6 © National Instruments Corporation



Chapter 6

Polar Graph VIs

The data input is an array of points, where each point is a cluster
containing a magnitude and a phase.

Most of the remaining controls are clusters. As described at the
beginning of this chapter, the simplest way to give data for these inputs
isto use custom controls that are included in various locations, as
described in the following paragraphs.

Thedesired font and user -specified font inputs determine the font that
isused for the scales. Their datatypes are described in Chapter 3, Picture
Controls. Corresponding controls are given in the Pictur e palette of the
Controls menu. If you do not specify which fonts to use, the font inputs
default to the Application font.

The bounding rect input is the bounding rectangle for the graph,
including the scales. The datatype for arectangle is described in
Chapter 3, Picture Controls. If you do not specify a boundary, the VI
uses arectangle of 234 by 234 pixels.

The polar attributesinput is a cluster that describes the format for the
grid and scale of the polar plot, and indicates how the graph should
handle negative magnitude data (clip the data or draw it). The polar
attributes input contains numerics that describe the minimum and
maximum valuesfor the scale, aBool ean that indicates whether negative
magnitude data should be clipped or drawn, a Boolean that indicates
whether the scale should be logarithmic, the colors for the plot and the
grid, the format (decimal, scientific, engineering, binary, octal, or hex)
and precision for the scale numbers, and aring you can use to specify the
quadrant you want to view.

This cluster is shown in the following illustration.
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maximnum

minimumm

clip to min
log

grid color

plot color

Y ou can use the Polar Attributes.ctl from the

polarplt.lib to specify the information for thisinput. If the
minimum and maximum values are the same, or if the polar attributes
are not wired, then the minimum and maximum values are automatically
calculated from the data. The remaining defaults are shown in the
previous illustration.

With the visible section ring inside of the polar attributes cluster, you
can select which quadrant(s) of the polar plot you want to view. The
following table shows the possible values.

Table 6-1. Visible Section Values

value guadrant(s) visible

° 2
1 59
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Table 6-1. Visible Section Values (Continued)

value quadrant(s) visible
2 &
3 £
4 2N
5 N
6 D
7 4
8 D

© National Instruments Cor poration 6-9 LabVIEW Picture Control Toolkit Reference



Smith Plot Vs

This chapter describes the VIsin the smith.llb library that you can
use to create a Smith plot.
The smith.llb library contains VIs that show you how to create a

Smith plot using the picture control. Smith plots are frequently used in

engineering applicationsto analyzetheload effects of amediaonasignal
being transferred along that media. An example Smith plot is shown in
the following illustration.

The top-level Visare the Smith Plot VI and the Smith Multi Plot V1.
These VlIsin turn uses other VIsto draw various components of the
Smith plot.
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Demonstration VIs

The following three demonstration Vs are located in the smith.llb
and relate to Smith plot Vls.

Simple Smith Plot

The Simple Smith Plot VI uses the Smith Plot VI to draw a Smith plot in
apictureindicator. This VI shows how the Smith plot Vs autoscale the
displayed data. See the section High-Level Smith Plot Vislater in this
chapter for more detailed information about this V1.

Smith Multi Plot with Styles

The Smith Multi Plot with StylesV1 usesthe Smith Multi Plot VI and the
Normalize Smith Plot VI to draw a Smith plot in apictureindicator. This
VI illustrates the line styles available, as well as how to normalize data
for display. Seethe section High-Level Smith Plot Vislater inthischapter
for more detailed information about this VI.

Smith Plot with Zooming

The Smith Plot with Zooming VI uses the Smith Multi Plot VI aswell as
some support Vis(locatedinthe _demosup.llb ) to draw a Smith plot
with a zooming rectangle superimposed over the plot. Using the
scrollbars, you can move and size the rectangle and zoom in on sections
of the plot. Seethe section High-Level Smith Plot Vislater in this chapter
for more detailed information about this VI.

Smith Plot Overview

Y ou use Smith plotsto study transmission line behavior. A transmission
line is a medium through which energy and signals are transmitted. A
transmission line might be awire, or it might the atmosphere through
which asignal istransmitted. Each of these transmission lines has an
effect on the signal that is being transmitted. This effect, called the
impedance of the transmission line, can attenuate or phase shift an AC
signal.
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Smith Plot VIs

A transmission line has an associated impedance, a measure of the
resistance and the reactance of the line. The impedance is commonly
listed as acomplex number of theformz=r + jx. Inthisequation, zisa
complex number that represents the impedance, and contains both
resistance (r) and reactance (X) components.

Y ou usethe Smith plot to plot impedances of transmission lines. The plot
consists of circles of constant resistance and reactance. An example of a
Smith plot is shown in the following illustration.

r=c0

Y ou can plot agivenimpedance, r + jx, by locating theintersection of the
appropriater circleand x circle. Once plotted, you can use the Smith plot
asavisua aid to match impedance and to calculate the reflection
coefficient of atransmission line.

Using the Smith Plot Examplesas SubVlIs

The high-level Smith plot Vs are very general, meaning that they
providealot of functionality inasingle V1. Consequently, many of these
Vlshave anumber of complicated clustersfor inputs. Using these Visas
subVIs may seem somewhat intimidating at first because of the
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complexity of theinputs, but it isrelatively ssmple if you use default
values and custom controls.

For instance, consider the Smith Plot VI. The help window for the Smith
Plot VI isshown in the following illustration. This VI isdiscussed in
detail later in this chapter in the High-Level Smith Plot VIs section.

user-specified font
desired font(Application) E
pict in - = pict out
rect=f__ l '
smith plot section f SLITH
smith grid cosmetics

smith p]ot ...................................
Smith p]ot cosmetics ..........................
inc]ude Sca]es in rect‘) (T) ............................. ;

Notice that almost all of the inputs for this VI are clusters. Fortunately,
most of them default to reasonable values, and you may not need to wire
them at al. Theinputsin bold are the inputs that you probably need to
wire. You only need to wire the user-specified font if you connect an
input to desired font that indicates you want to use one of the built-in
fonts (Application, System, or Dialog).

Also, theexamplelibraries contain custom controlsfor most of theinputs
and outputs of the examples. Thus, instead of creating the cluster on the
diagram, you can placethe control on thefront panel, configure theinput
the way you want it, make the current value of the cluster be the default
value, and then hide the control.

If you are graphing |oad impedances, you can represent an impedance as
acomplex number of ther + jx. For thesmith plot datainput, you specify
an array of points, where each point isacluster containing anr valueand
an x value. For example, with the Smith Plot VI, you could use the
following diagram to create data and plot it.
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|smnith Elotl

The resulting graph looks like the one in the following illustration.

The data in the preceding example was random. Also, it was calculated
so that the points had r values between zero and five, the most visible
section of the Smith plot. For larger values of r, the points end up
bunching together so closely that al detail islost. To avoid this problem,
you will probably want to normalize your data, scaling it relativeto a
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known value. In practice, you usually scale Smith plot data with respect
to the characteristic impedance (Z) of the system. In LabVIEW, you can
use the Normalize Smith Plot VI to normalize your data. The help
window for this V1 is shown in the following illustration. See the High-
Level Smith Plot VIs section later in this chapter for more detailed
information about this VI.

Zo (50.0)
points {r,x} e
points complex

normalized smith points {r,x}

With the Normalize Smith Plot V1, you can specify the datayou want to
normalize. The resulting normalized data can be passed directly to the
Smith Plot VI. An example of how to normalize data for a Smith plot is
shown in the following illustration.

EB

smith data

In addition to normalizing the data you want to display, you probably
will want to specify a different bounding rectangle for the graph. One
method for doing this would be to create the rectangle using either a
control or by bundling data on the diagram. An exampleis shown in the
following illustration.
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An example of how to specify abounding rect for a Smith plot is shown
in the following illustration.

']

:

The resulting plot looks like the one in the following illustration.
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Instead of creating the rectangle arbitrarily, you might want to make it
the same size as the indicator that will display the data. There are two
ways to determine the size of apicture indicator. One way isto use the
parts window of the control editor to determine the size.
Programmatically, you can use the Dimensions attribute from the
attribute node of the Picture indicator to determine the size. Using the
attribute node has the added advantage that if the indicator changesits
size, the rectangle is automatically updated.

An example of how to use an attribute node to calcul ate the bounding
rectangleis shown in the following illustration.
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@ Smith Plot VI

S

=!cE
+

Dimensions*

High-Level Smith Plot VIs

Normalize Smith Plot

Takes data for a Smith plot and normalizes it, meaning that the datais
scaled relative to a known value.

Zo (50.0)
points {r,x} e
points complex

normalized smith points {r,x}

The data can be expressed as either an array of points, where each point
isacluster of anr and an x value, or an array of complex data. The V1
detects which one of the datainputsis connected and usesit. If both are
connected, then the VI normalizes the array of points, as shown in the
following illustrations.
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points {r,x}

points complex

This VI normalizes the data with respect to a specified characteristic
impedance (Z) of the system. Then it returns the resulting data as an
array of clusters of points, where each cluster contains an r and an x
value. You can pass the resulting normalized data directly to the Smith
Plot VI.

Smith Plot

Takes a picture and the data for a Smith plot and appends a picture that
represents the Smith plot of the data. Y ou can specify whether r circles
and x circles should be drawn for the grids. Y ou can also specify whether
the points should be drawn as single points or connected lines, and you
can specify a section of the plot to zoom in on.

user-specified font
desired font(Application) ———— H
pict in
rectef i '
smith plot section f SlH_
smith grid cosmetics ] :

smith plot ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, )
smith plot cosmetics s |
inc’lude Sca]es in rect? (T) ............................. ;

pict out
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The smith plot input is an array of points, where each point is a cluster
containing ther and x values that make up the complex impedancer + jx.
An example of this cluster is shown in the following illustration.

Most of the remaining controls are clusters. As described at the
beginning of this chapter, the simplest way to provide data for these
inputsisto use custom controlsthat are included in variouslocations, as
described in the following paragraphs.

Thedesired font and user -specified font inputs determine the font that
the scales use. Y ou can view these scalesif you zoom in on a section of
the plot. The data types of desired font and user -specified font are
described in Chapter 3, Picture Controls. Y ou can find the corresponding
controls in the Pictur e palette of the Controls menu. If you do not
specify afont, these inputs default to the Application font.

Therect input is the bounding rectangle for the graph, including the
scales, which are only shown if you zoom in on a section of the graph.
Thedatatypefor arectangleis described in Chapter 3, Picture Controls.
If you do not specify the size, the VI uses arectangle of 250 by 250
pixels.

The smith plot section input isa cluster that describes the portion of the
graph you want to display. It contains four values that represent a
rectangle superimposed over the Smith plot. Y ou can use the Smith

Plot section.ctl from the polarplt.llb to specify the
information for thisinput. This cluster is shown in the following
illustration.

*¥ rninirnunn y rninirnurm

¥ maximum Y rnaximurm
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If theminimum x and y values are -1, and the maximum values are 1, the
entire plot is displayed. To display the top right quadrant, you could
specify minimum x and minimum y values of 0, and maximum x and y
values of 1. If you specify an empty region, such as a cluster where al
four values are zero, the entire plot is displayed. The following
illustration shows the range of x and y values you can use.

x=-1, y=1 x=1, y=1

Thesmith grid cosmeticsinput isacluster that describesthe styleto use
for the grids and whether to draw labels in the plot corners when you
zoom in on a section of the plot. The smith grid cosmetics cluster
contains color numerics that specify the colorsfor ther circles and the x
circles and Booleans that specify whether you want the r circles and x
circlesto be drawn.

The smith grid cosmetics cluster also contains a Boolean that specifies
the format and color for the grid, and indicates whether labels should be
drawn for the plot cornersif you zoom in on aregion of the plot. Y ou can
use the Smith Grid Cosmetics.ctl from the smith.llb to
specify the information for thisinput. The smith grid cosmetics cluster
is shown in the following illustration.
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The smith plot cosmeticsinput isacluster that specifiesthe styleto use
indrawingtheplot. Thiscluster containsaring with which you can select
whether you want the points drawn with no connecting lines, lines only,
or both lines and points. It also contains color numerics with which you
can select the line color and the point color.

Y ou can use the Smith Plot Cosmetics.ctl from smith.llb

to specify the information for thisinput. If smith plot cosmeticsis not
wired, then the Smith Plot VI drawsthe plot by drawing lines and points
and uses ayellow color for the lines and points This cluster isshownin
the following illustration.

smith plot style

Lines & Points

line color point color

The plot styleis aring that has the options shown in the following
illustration.
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v Points
Lines

Lines & Points

Theinclude scalesin rect? input is a Boolean that determines whether
therect input includes the scales, in addition to the plot area. If FALSE,
therect input describesthe plot area, and the scales are drawn outside of
the rectangle. If TRUE, the scales are drawn inside of rect and the plot

areaisinset enough to make room for the text. By default, thisinput has
avalue of True.

Smith Multi Plot

Takes apicture and an array of Smith plots and appends a picture that
represents the superimposed Smith plots of the data. Y ou can specify
whether r circles and x circles should be drawn for the grids. You can
also specify whether the points should be drawn as single points or
connected lines, and you can specify a section of the plot to zoom in on.

user-specified font
desired font(Application) E
pict in = = pict out
rect e I MULTI
smith plot section f SIH:
smith grid cosmetics q
smith multi plot oz
smith plot cosmetics e

include scales in rect? (T)

The smith multi plot input is an array of clusters, where each cluster
containsan array of points. A point isrepresented by acluster containing
the r and x values that make up the complex impedancer + jx. This
cluster is shown in the following illustration.
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smith plot

Most of the remaining controls are clusters. As described at the
beginning of this chapter, the easiest way to provide datafor theseinputs
isto use custom controlsthat areincluded in various|ocations. These are
described in the following paragraphs.

The desired font and user-specified font, smith plot section, smith
grid cosmetics, and smith plot cosmetics are the same as those in the
Smith Plot VI described in the previous section of this chapter. The only
difference isthat in the MultiSmith Plot VI, the Smith Plot
Cosmetics.ctl isan array of controls, one for each plot.
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This chapter describesthe VIsin the scale.llb library that you can
useto create scales.

The polar plot VIsand the Cartesian plot VIs use the graph scale Visto
calculate and draw scales. An example graph scaleis shown in the
following illustration.

ThesescaleVlIsareagood starting point if you want a Cartesian scalefor
agraph you are designing. Y ou can specify the orientation, fonts,
logarithmic versus linear, and the format and precision. Y ou can also
specify the fonts, color, whether you want tick marks, and whether you
want a bar adjacent to and connecting the scale numbers.

The high-level Visinthe scale.llb are Calc Scale Specs VI and
Draw ScalesVI. TheseVIsinturnuse other ViIsto calculate thelocations
of the markers and to map points to values.
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Demonstration VIs

TheCartesian Scale VI inthedemos.llb  usesthe Calc Scale Specs VI
and Draw Scale VI (scale.llb ) todraw ascalein apicture indicator.

The polar graph Vs (polar.lib ) and the Cartesian graph VIs

(cartesn.llb and cartesn2.llb ) also usethe scale ViIsin the
context of drawing a specific type of graph.

Using the Graph Scale Examples as SubVIs

To draw ascale, you first call Calc Scale Specs VI with a description of
the scale (range, bar, text format, and so on). Pass the resulting scale
specification to the Draw Scale VI, and it will draw the scaleinto a
picture control at the location you specify.

The help window for the Calc Scale Specs VI is shown in the following
illustration.

[user-specified font]
desired font(Application) ————

>

scale definition soooooeo) rrrrrnscale specs
scale attributes ===

This scale definition cluster specifies the pixel location of both
endpoints of the scale, and the range of valuesto display on the scale. It
also indicateswhether you want the scale to belogarithmic or linear, and
the format and precision of the markers of the scale.

Thefollowing illustration shows the format for thisinput. The cluster in
thisillustration specifies a scale that starts at the 10th pixel. At that
endpoint, it hasavalue of 5.00 . The other endpoint of the scaleisat the
100th pixel, and it hasavalue of 25.00 . In addition, the scaleislinear,
and the scale values are displayed as decimals with two places of
precision.

LabVIEW Picture Control Toolkit Reference  8-2 © National Instruments Corporation



Chapter 8 Graph Scale Vs

dinate 1
coordinate frnt and prec

vele T B
coordinate 2 0

value 2 HI25 00 precision

~
-
M

log

If the scale range and position are constant, the easiest way to create this
cluster isto usthe Scale Definition.ctl from the scale.llb

to specify the information for thisinput (use Contral... to select the
control from the file system). After placing it on the front panel,
configure the control to have the correct values, and then make the
current value the default value.

The scaledefinition cluster specifiestherange and location for the scale.
Y ou usethe scale attributescluster to specify the orientation (horizontal
or vertical) and the colors of the scale. Y ou can use the Scale
Attributes.ctl to specify the value for this control.

The scale specs output of the Calc Scale Specs V1 isan array of marker
valuesand their coordinates. Y ou passthisinformation to the Draw Scale
V1, which draws the scale into a picture. The help window for the Draw
Scale VI is shown in the following illustration.

[user-specified font]
desired font(Application)
picture -.-. new picture
scale specs 23
constant coordinate L
tick length(3)
scale attributes

The constant coor dinate input specifiesthe location of the scale. If you
specify that the scaleis a horizontal scale, then the constant coordinate
specifiesthe y coordinate of the scale. If you specify that the scaleisa
vertical scale, then the constant coor dinate specifiesthe x coordinate of
the scale.
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Thetick length input specifiesthe size, in pixels, of thetick mark that is
adjacent to each marker on the scale.

Thefollowing diagram shows how you can usethese VlIsto createascale
and draw it into a picture. In practical applications, you would
concatenate the picture of the scale with the picture of agraph waveform
and possibly other scales.

Eicturel

|scale defmltlonl = =
| s
=ik
Iconstant coordinate|
tick length

The resulting graph is shown in the following illustration.
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High-Level Graph ScaleVls

Calc Scale Specs

Takes a specification for a Cartesian style scale and calculates the
coordinates and labelsto use for the scale. This VI worksin conjunction
with the Draw Scale VI to draw ascale.

[user-specified font] secccccooooo
desired font( Application) ———

scale definition coooooy ] ’nmscale specs
scale attributes =

Thedesired font and user -specified font inputs determine the font that
isused for the scales. Their datatypes are described in Chapter 3, Picture
Controls. Corresponding controls are given in the Pictur e palette of the
Controls menu. If not specified, they default to the Application Font.

%]

The scale attributesisacluster that describes the orientation and color
of the scale, as well as whether you want to draw a bar connecting the
scale markers. Y ou can use the Scale Attributes.ctl from the
scale.llb to specify the information for thisinput. If you do not
specify thisinformation, the VI assumes the scale is vertical, with the
scale numbers to the right of the scale.

The horizontal and left/top Booleansinside of the scale attributes
cluster indicate the orientation of the scale. If horizontal is FALSE, the
scaleisdrawn verticaly. If horizontal is TRUE, the scale is drawn
horizontally.
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If thescaleisvertical (horizontal isFALSE) and left/top is FALSE, the
scaleis drawn with the numbers to the right of the scale. If the scaleis

vertical (horizontal isFALSE) and left/top is TRUE, the scaleisdrawn
with the numbersto the left of the scale. Thisis shown in the following

table.
Table 8-1. Scale Orientation Optionsif Horizontal is FALSE

Orientationif Left/Topis |Orientationif Left/Topis
FALSE TRUE
S S
10 10
15 15
20 20

If horizontal is TRUE, and left/top is FALSE, the Calc Scale Specs VI
drawsthe scale with the numbers below it. If horizontal and |eft/top are
TRUE, the Calc Scale Specs VI draws the scale with the numbers above
it. These two conditions are shown in the following table.

Table 8-2. Scale Orientation Options if Horizontal is TRUE

Orientationif Left/Topis [Orientationif Left/Topis
FALSE TRUE
—T—T 5 1015 20
5 1015 20 —

The draw bar Boolean inside of the scale attributes cluster indicates
whether a bar should be drawn connecting the scale markers. The effect

of this Boolean is shown in the following table.
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Table 8-3. Draw Bar Options of the Scale

Appearanceif Draw Bar | Appearanceif Draw Bar
isFALSE isTRUE
_5 5
-10 10
-13 15
=20 20

The scale definition isa cluster that describes the location and range of
the scale.The scale definition cluster contains numericsthat describethe
location and value of both ends of the scale. A Boolean value indicates
whether you want the scale to be logarithmic or linear. Finally, a cluster
describes the format and precision of the markers of the scale. You can

use the Scale Definition.ctl from the scale.llb to specify
the information for thisinput. This cluster is shown in the following
illustration.

dinate 1
coordinate frnt and prec

value 1

coordinate 2

value 2 HIs 00 precision

tog

The coordinate 1 and coordinate 2 numerics in the scale definition
cluster describe the location of the scale within the picture. If the scaleis
ahorizontal scale, coordinate 1 and coor dinate 2 describe the left and
right endpointsfor the scale. If the scaleisavertical scale, coordinate 1
and coor dinate 2 describe the top and bottom endpoints for the scale.

The value 1 and value 2 numerics specify the range of the scale.
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Thelog Boolean of the scale definition cluster must be FALSE if you
want alinear scale, and TRUE if you want alogarithmic scale.

Thefmt and prec cluster inside of the scale definition cluster describes
the format (decimal, scientific, engineering, binary, octal, or hex) and
precision (number of decimal places) of the scale numbers.

The scale specsisan array of clusters where each cluster describes the
coordinate of a scale marker and the label to draw for that marker. This
output can be passed to the Draw Scale VI to draw the scale. This array
of clustersis shown in the following illustration.

coordinate

label

coordinate

label

Draw Scale

Takes a specification for a Cartesian style scale and a picture, and draws
the scale in the picture. Y ou use this VI in conjunction with the Calc
Scale Specs VI to draw a scale.

[user-specified font]
desired font({Application)

picture ~[Ea” new picture
scale specs 23
constant coordinate o

tick length(3)
scale attributes

The desired font and user-specified font inputs determine the font for
the scales. Their datatypes are described in Chapter 3, Picture Controls.
Corresponding controls arein the Pictur e palette of the Contr ols menu.
If not specified, they default to the Application Font.
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The scale specsis an array of clusters where each cluster describes the
coordinate of a scale marker and the label to draw for that marker. This
input can be created using the Calc Scale Specs V1. The Scale
Spec.ctl isacontrol inthescale.llb with the same data structure
asthisinput. Thisarray is shown in the following illustration.

coordinate

label

The constant coor dinate input specifiesthe location of the scale. If you
specify that the scaleisahorizontal scale, then the constant coordinate
specifiesthe y coordinate of the scale. If you specify that the scaleisa
vertical scale, then the constant coor dinate specifiesthe x coordinate of
the scale.

Thetick length input specifies the length of the scale tick marks (lines
on the scale next to each scale marker). By default, thetick length is
three pixels.

The scale attributesinput is a cluster. See the Calc Scale Specs VI
earlier in this chapter for a description of this cluster.
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Customer Communication

For your convenience, this appendix contains forms to help you gather
the information necessary to help us solve technical problemsyou might
have aswell as aform you can use to comment on the product
documentation. Filling out acopy of the Technical Support Form before
contacting National Instruments helps us help you better and faster.

National Instruments provides comprehensive technical assistance
around the world. In the U.S. and Canada, applications engineers are
available Monday through Friday from 8:00 a.m. to 6:00 p.m. (central
time). In other countries, contact the nearest branch office. Y ou may fax
guestions to us at any time.

Corporate Headquarters
(512) 795-8248
Technical Support fax: (512) 794-5678

Branch Offices Phone Number Fax Number
Austraia 03 879 9422 038799179
Austria 0662 435986 0662 437010 19
Belgium 027570020 027570311
Denmark 4576 26 00 45767111
Finland 90 527 2321 90 502 2930
France 148653300 148651907
Germany 0897 14 50 93 0897 14 60 35
Italy 02 48301892 02 48301915
Japan 03 3788 1921 03 3788 1923
Netherlands 01720 45761 01720 42140
Norway 32 846866 32 846860
Spain 91 640 0085 91 640 0533
Sweden 087304970 087304370
Switzerland 056 27 00 20 056 27 00 25
UK. 0635 523545 0635 523154

or 0800 289877 (in U.K. only)
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Technical Support Form

Photocopy this form and update it each time you make changes to your software or hardware, and

use the completed copy of thisform as areference for your current configuration. Completing this
form accurately before contacting National Instrumentsfor technical support helps our applications
engineers answer your questions more efficiently.

If you are using any National Instruments hardware or software products related to this problem,
include the configuration forms from their user manuals. Include additional pagesif necessary.

Name

Company

Address

Fax () Phone (__ )

Computer brand Model Processor

Operating system (include version number)

Clock speed MHz RAM MB Display adapter

Mouse _yes ~_ no Other adaptersinstalled

Hard disk capacity MB Brand

Instruments used

Boardsinstalled (include revision and configuration)

LabVIEW Version VI Librariesinstalled (other than standard libraries)

The problemis:

List any error messages:

The following steps reproduce the problem:




Documentation Comment Form

National |nstruments encourages you to comment on the documentation supplied with our products.
This information helps us provide quality products to meet your needs.

Title  LabVIEW® Picture Control Toolkit Reference Manual
Edition Date: April 1994
Part Number: 320594-01

Please comment on the completeness, clarity, and organization of the manual.

If you find errors in the manual, please record the page numbers and describe the errors.

Thank you for your help.

Name

Title

Company

Address

Phone ( )

Mail to:  Technical Publications Faxto:  Technical Publications
National Instruments Corporation Nationa Instruments Corporation
6504 Bridge Point Parkway, MS 53-02 MS 53-02

Austin, TX 78730-5039 (512) 794-5678



Prefix Meaning Value
M- mega- 106
A
absolute coordinates Picture coordinates relative to the origin (0,0) of the picture indicator.
array Ordered, indexed set of data elements of the same type.
B
Boolean Front panel controls and indicators, such as switches, buttonsand LEDs,

that you use to manipulate and display or input and output Boolean
(TRUE or FALSE) data.

C

cluster A set of ordered, unindexed data elements of any data type including
numeric, Boolean, string, array, or cluster. The elements must be all
controls or al indicators.

D

default A preset value. Many V1 inputs use a default value if you do not specify
one.

I

indicator Front panel object that displays output.

integer Any of the natural numbers, their negatives, or zero.

/O Input/output. The transfer of datato or from a computer system

involving communications channels, operator interface devices, and/or
data acquisition and control interfaces.
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Glossary

K
Kwords

L
LabVIEW

M
MB

P
picture

picture indicator
Picture VI palette

pixel

point

R
rectangle

relative coordinates

S
string
subVI

Vv
virtual instrument

LabVIEW Picture Control Toolkit Reference G-2

1,024 words (16 bits) of memory.

Laboratory Virtua Instrument Engineering Workbench.

megabytes of memory.

Series of graphics instructions that a picture indicator usesto create a
picture.

A general-purpose graphics display indicator.

A palette of PictureVIsthat you access by selecting Picture from the
Functions menu.

The smallest unit of adigitized picture.

A cluster containing two 16-hit integers that represent horizontal and
vertical coordinates.

A cluster containing four 16-bit integers. The first two values describe
the vertical and horizontal coordinates of the top |eft corner. The last
two values describe the vertical and horizontal coordinates of the bottom
right corner.

Picture coordinates relative to the current location of the pen.

A connected sequence of characters of bits treated as a single dataitem.
V1 used in the block diagram of another VI; comparable to a subroutine.

LabVIEW program; so called because it models the appearance and
function (V1) of aphysical instrument.
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A

arcs, drawing, 1-10, 4-9to 4-10
Artificial Strip Chart demonstration V1, 2-2,
5-2. Seealso Plot XY VI.

C

Calc Scale Specs VI, 8-5t0 8-8. See also Scale
Demo demonstration VI.
Cartesian graph VIs
Cartesian graph (illustration), 5-1
demonstration Vs
Artificial Strip Chart, 5-2
cartesn2.1lb library, 2-5
cartesn.llb library, 2-4 to 2-5
Histogram Plot, 5-2
using assubVls, 5-3to 5-7
Waveform & XY Plots, 5-2
XY Multi Plot, 5-2
XY Scatter Plots, 5-2
high-level VIs
Plot Multi-XY, 5-14to 5-15
Plot Waveform, 5-8 to 5-12
Plot XY, 5-12t05-14
clipped pictures, 1-7
color box constant, 1-6, 1-8
color specifications, 1-7 to 1-8
Controls menu
availability of Picture palette, 1-3
Picture palette (illustration), 1-4
coordinate system, 1-7
custom controls. See picture custom controls.
customer communication, Xii, A-1
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D

Data Operations option, 3-3
datatypes, icons for, Xi
demonstration VIs. See example Vls.
demosup.llb library, 2-4
documentation
conventions used in manual, X-Xi
organization of manual, ix-x
related documentation, Xii
Draw 1-Bit Pixmap VI, 4-18
Draw 4-Bit Pixmap VI, 4-19
Draw 8-Bit Pixmap VI, 4-20
Draw Arc VI, 1-10, 4-9 to 4-10
Draw Cartesian Axes VI, 5-2
Draw Circle by Radius VI, 2-6
Draw Grayed Out Rect VI, 4-11
Draw Line VI, 4-4
Draw Multiple Lines V1, 2-2, 4-5
Draw Oval VI, 4-8t0 4-9
Draw Point VI, 4-2 to 4-3
Draw Rect VI
description, 4-6
drawing two overlapping rectangles
(example), 1-5t0 1-7
help window display (illustration), 1-5
purpose, 1-5
Draw Round Rect VI, 4-7 to 4-8
Draw Scale VI, 8-8t0 8-9. Seealso Scale Demo
demonstration V1.
Draw Text at Point VI, 4-12 to 4-14
Draw Text in Rect VI, 4-16 to 4-17
Draw XY DataVI, 5-2
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Index

E

Empty Picture constant, 1-11
Empty Picture V1, 4-2
Erase First option, 3-3
example Vs
demonstration library, 2-2
demonstration Vs
Artificia Strip Chart, 2-2, 5-2
graph scale Vls, 8-2
Histogram Plot, 2-2, 5-2
Picture Waterfall Spectrum, 2-2
Polar Graph, 6-2 to 6-6
Polar Plot, 2-2
Scale Demo, 2-3
Simple Smith Plat, 2-3, 7-2
Smith Multi Plot with Styles, 2-3, 7-2
Smith Plot with Zooming, 2-3, 7-2
using assubVls, 7-3to 7-9
Waveform & XY Plots, 2-3, 5-2
XY Multi Plot, 2-4, 5-2
XY Scatter Plots, 2-4, 5-2
demosup.llb library, 2-4
graph-related libraries
cartesn2.llb, 2-5
cartesn.llb, 2-4 to 2-5
polarplt.llb, 2-5
scaellb, 2-5
smith.llb, 2-5
miscellaneous libraries
pictutil.llb, 2-6
robot.llb, 2-6
organization of example libraries, 2-1
Plot Waveform VI, 5-3to 5-7
saving customized VIsin new location
(caution), 2-1
using as subVls
Cartesian graph examples, 5-3 to 5-7
graph scale Vs, 8-2t0 8-4
Polar Graph VI, 6-2 to 6-6
Smith plot Vs, 7-3to 7-9
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F

fax technical support, A-1

font control, user-specified, 3-6

font enum control, 3-6

Functions menu
availability of Picture palette, 1-3
Picture palette (illustration), 1-4, 4-1
Structs & Constants palette, 1-6

G

Get Text Rect VI, 4-14t0 4-16
graph scale Vis
demonstration Vs, 8-2
graph scale (illustration), 8-1
high-level VIs
Calc Scale Specs, 8-5t0 8-8
Draw Scale, 8-8t0 8-9
scaellb library, 2-5
using examples as subVls, 8-2 to 8-4
grayed-out rectangle, drawing, 4-11

H

Hilite Color VI, 2-6
Histogram Plot demonstration V1, 2-2, 5-2. See
also Plot Waveform VI.

installation
Macintosh computers, 1-3
Sun SPARCstations, 1-2 t0 1-3
Windows, 1-1to 1-2

L

LabVIEW Picture Control Toolkit. See Picture
Control Toolkit.
libraries. See example Vls.
lines, drawing
Draw Line VI, 4-4
Draw Multiple Lines VI, 2-2, 4-5
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M

Macintosh computers

installing Picture Control Toolkit, 1-3
manual. See documentation.
Move Pen VI, 4-3

N

Normalize Smith Plot VI
description, 7-9to 7-10
using as subV1, 7-6

O
oval, drawing, 4-8 to 4-9

P

pen
concept of, 1-9
moving, 4-3
Vs capable of moving, 1-9
picture attributes, 3-4
Picture Control Toolkit
basic concepts, 1-3 to 1-8
color specifications, 1-7 to 1-8
coordinate system, 1-7
definition, 1-1
installation
Macintosh computers, 1-3
Sun workstations, 1-2 to 1-3
Windows environment, 1-1 to 1-2
picture controls. See also picture custom
controls.
block diagram terminal (illustration), 3-2
coordinate system, 1-7
definition, 3-2
illustration, 1-4, 3-2
menu selection (illustration), 3-1
overview, 3-1
picture custom controls
font enum control, 3-6
point control, 3-5
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rectangle control, 3-4
text alignment control, 3-5
user-specified font control, 3-6
picture indicator
displaying image, 1-5
purpose and use, 3-2
picture options
Data Operations, 3-3
Erase Firgt, 3-3
pop-up menu (illustration), 3-3
Smooth Updates, 3-3
Picture palette
availability on Controls and Functions menus, 1-3
illustration, 1-4, 1-8, 4-1
picture Vlis
Draw 1-Bit Pixmap, 4-18
Draw 4-Bit Pixmap, 4-19
Draw 8-Bit Pixmap, 4-20
Draw Arc, 4-9 to 4-10
Draw Grayed Out Rect, 4-11
Draw Line, 4-4
Draw Multiple Lines, 4-5
Draw Oval, 4-8t0 4-9
Draw Point, 4-2 to 4-3
Draw Rect, 4-6
Draw Round Rect V1, 4-6 to 4-7
Draw Text at Point, 4-12 to 4-14
Draw Text in Rect, 4-16 to 4-17
Empty Picture, 4-2
Function Picture palette (illustration), 4-1
Get Text Rect, 4-14 to 4-16
Move Pen, 2-2, 4-3
overview, 1-8to 1-11
empty picture constant, 1-11
lines, 1-9
pens, 1-9
Picture palette (illustration), 1-8
pixmaps, 1-11
points, 1-9
shapes, 1-9to0 1-10
text, 1-10
Picture Waterfall Spectrum, 2-2
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pictutil.llb library, 2-6
pixmap VIs
Draw 1-Bit Pixmap, 4-18
Draw 4-Bit Pixmap, 4-19
Draw 8-Bit Pixmap, 4-20
pixmaps
definition, 1-11
Vlisfor drawing, 1-11
Plot Multi-XY VI
description, 5-14 to 5-15
similarity with Plot Waveform V1, 5-7
Plot Waveform VI
description, 5-8 to 5-12
similarity with Plot XY and Plot multi-XY
Vls, 5-7
using assubVI, 5-3to 5-7
Plot XY VI
description, 5-12 to 5-14
similarity with Plot Waveform VI, 5-7
subVlis
Draw Cartesian Axes V1, 5-2
Draw XY DataVl, 5-2
point control, 3-5
points
definition, 1-7
drawing, 4-2 to 4-3
polar graph (illustration), 6-1
Polar Graph VI
description, 6-6 to 6-9
polarplt.llb library, 2-5
using as subVI, 6-2 to 6-6
visible section values, 2-8 to 2-9
Polar Plot demonstration VI, 2-2

R

rectangle control, 3-4

rectangle VIs
Draw Grayed Out Rect VI, 4-11
Draw Rect VI, 4-6
Draw Round Rect VI, 4-6 to 4-7
Draw Text in Rect, 4-16 to 4-17
Get Text Rect, 4-14t0 4-16
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robot.Ilb library, 2-6
rounded rectangle, drawing, 4-6 to 4-7

S

Scale Demo demonstration VI, 2-3
scale Vls. See graph scale Vis.
shapes, Visfor drawing, 1-9 to 1-10
Simple Smith Plot demonstration V1, 2-3, 7-2
Smith Multi Plot VI, 7-14 to 7-15
Smith Multi Plot with Stylesdemonstration V1,
2-3,7-2
Smith Plot VI
description, 7-10 to 7-14
using assubVI, 7-4 to 7-5
Smith plot Vs
demonstration VIs
Simple Smith Plot, 7-2
Smith Multi Plot with Styles, 7-2
Smith Plot with Zooming, 7-2
using examples as subVls, 7-3to 7-9
high-level Vis
Normalize Smith Plot, 7-9 to 7-10
Smith Multi Plot, 7-14 to 7-15
Smith Plot, 7-10 to 7-14
overview, 7-2to 7-3
Smith plot (illustration), 7-1
smith.llb library, 2-5
Smith Plot with Zooming demonstration V1,
2-3,7-2
Smooth Updates option, 3-3
Structs & Constants palette, 1-6
subVls, using examples as. See example Vls.
Sun SPARCstations
installing Picture Control Toolkit, 1-2 to 1-3

T

technical support, A-1

text alignment control, 3-5

text Vis
Draw Text at Point, 4-12 to 4-14
Draw Text in Rect, 4-16 to 4-17
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Get Text Rect VI, 4-14t0 4-16
VlIsfor drawing text, 1-10

U
user-specified font control, 3-6

Vv

visible section values, Polar Graph V1, 2-8
to 2-9

w

waterfall plot, 2-2
Waveform & XY Plots demonstration VI, 2-3,
5-2. See also Plot Waveform VI
Plot XY VI.
Windows environment
installing Picture Control Toolkit, 1-1 to 1-2

X

XY graph. See Plot Multi-XY VI; Plot XY VI.

XY Multi Plot demonstration VI, 2-4, 5-2. See
also Plot Multi-XY VI.

XY Scatter Plots demonstration VI, 2-4, 5-2.
See also Draw Cartesian Axes
VI; Draw XY DataVI.
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