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Getting Started

Interfacing with OCX

Your interfacing code communicates with DataRay products through the DataRay OCX. ThasAx@¥eXcontrolsthat

can be accessed from a variety of Windows based environments. The OCX is automatically generated and registered with
the Windows operatingystem upon installing the DataRay software. Once initialized, the OCX is always running. This
means that the camera is still running, even while editing GUI elements in Visual Stutli® GUlin MATLAR& D) L59
Unfortunately,while thischaracteristic of the OCX is useful for creating interfaces in some languages, it causes MATLAB
crash and as a result, ActiveX components must be added to a GUI interface programmaiisalljor reasons unknown,

an interface can only be run oncemdATLAB session.

Some important notes
 The OCX is functionahly as part of &GUtbased programin thistutorialz ¢S dzaS a! ¢[!. Q& ®FA 3
1 Since the OCX is -3, you will need associated 3it MATLABRand libraries
I The OCX and DataRay prograanmot be used at the same time

Installation:

First we needo install the DataRay Software:

As Administratarinstall the DataRay software which came with your product.
Attachthe profiler product. Allow the drivers to install.

Open the DataRay software and select your profiler inDie&icepull-down menu.
Learn to use your product in the DataRay softwdigen close the software.

= =4 =4 =2

You can download the interface developed in this tutorial. It existscdl@ction of 3 MATLAB files
1 CamerasDownload &unzipWinCamD
1 BeanMap2: Download & unziBeamMaj2@

Thisexample should build and run with no errors. Not working? Esogibort@dataray.conor cdl 530-472-1717with:
1 Device name and serial number

1 DataRayand Windowsversions which you are using.
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BasicTutorial: a
We will show you stefby-step how the example program was created in MATLAB.m

| JL
=25 i ) Find Files %

Mew | Mew Open || Compare  |mport
Script = - - Data

GUlwitha! ¢[ ! . Q&4 D! L5090

First, we will make a basic GUI wistJIDEIt supports all the items you would Script -

expect from a GUI libraryn a newfolder for the 3 files which will compose the e = John »
interface, under theHOMEtab clickGraphical User Interfacander theNewbutton.  Curre | fx| Function
» | Example
_ ] e e i ¢
) untitled1.fig - o IEl P
File Edit View Layout Tools Help j ==
L B A %3 System Object >
: o -
[ok] | e=m [— ]
Figure
® $
ol | e I Graphical User Interface
=3 =l
=] | Command Shortcut
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:il Simulink Model

—
Stateflow Chart

= : 3
W | Sirnulink Project

v
< >

Tag: figure1 Current Point: (622, 1] Position: (760, 708, 627, 439] For our basic ilerface, we will onIy
require adding”anels If you need

more space, you can click the bottom corner and drag to increase the size of your interface. Although we are using ActiveX
controls, do not attempt to uséctiveX Contral The other GUI interface components are fine to use, and we will cover

their use in the Advanced Tutorial sectidro create the masbasic interface, we will addganels forthe start button,the

2D imageof the beam and the
Palette The Dataray class will create
the fourth required GetData control.

Panel

Righ-click on panel anthen click i
anddrage S&idl of AaK Panel
(and thereby establish the ActiveX

/ 2y (i NR.fOfxa theipariel§ O

which will hold the Active X Controls

have been placed, you may leflick Cut Ctri+X
them and open up the Property Copy Cirl+C
Inspector to glect convenient . . cur=v
ear
names for themsuch as _
rox Lo a4 , . Duplicate Ctrl+D
a a u I NI whaduwill Zngke it _
more straightforward to Iy T e Gl
. . . Send to Back Ctrl+B

programmatically set their ActiveX
controls for them. Object Browser

Editor

View Callbacks 4
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= Inspector; matlab.ui.container.Panel — B
B2 B8] i =
TheProperty Inspector allows you to change : : ~
many aspects of the selected GUI componen | FontUnits points -
AYyOf dzZRAY 3 A lUBeusedibydé FontWeight normal -
MATLAB to interact Wlth it programmatically. ForegroundColor % mm
In order for changes in the Property Inspecto o
to be saved, you must minimize it and save HandleVisibility on ’
the GUI; do not simply exit the Property HighlightColor & O
In.spector If the new tag value is not saved, it | |nterruptible On
will cause the GUD fail. Position [8.857 28.647 26.857 3.588)
Once you save the figure, it willeate a .fig ShadowColor & =
file and a .m file which will work together to SizeChangedFcn & &
create.the GUIL. Wg will edit the .m file to Tag startbutton P
make it create ActiveX controls ) —
Title =|| Panel &
TitlePosition lefttop >
. UlContextMenu <None=> =
First Button & mage Units characters =
. &
To add ActiveX eoponents, we use the U_":'érData EH
handles fromthe GUI to instantiate them. The | Visible On v

syntax required to instantiate ActiveX control - - - - - EE—
objects is as follows; you must use the€ X control namga series ofaw coordinates ORhose derived from thehandle
specified by a tag nameand :

getDataCtrl = actxcontrol( 'DATARAYOCX.GetDataCtrl.1' , , );
CCDctrl
=actxcontrol( 'DATARAYOCX.CCDimageCtrl.1" ,

);

The ActiveX controls are vital for communication to and fromitis¢éance of the DataRay program created by the
interface  For examplehe GetDataCtrl control must be present for the OCX to stad itséStartDriveé method must be
called for devices to be recognized

getDataCtrl.StartDriver();

To make thecontrols accessible by other methods of o@iUIclass, wewill add the Dataray class from Dataray.m to our

GUI object which will hold all of the ActiveX corgrdlihe reason for doing this will become clkeran the Advanced

Tutorial. When the Dataray class iseated, thegetDataCtrl object is created and the{ G I NIi 5 NA GSNE YS(i K2R
its member variable referring to the GetData ActiveX controls like so:

dObj.getDataCtrl.StartDriver();

The Dataray class has a useful functionsketting buttons to tke GUI and storing their respective ActiveX controls into an
array:

% set button on top of existing uipanel
function setButtonPanel(dObj,panel_handle,buttonID)
% create button actxcontrol and place on top of the panel
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dObj.btnCtrls{ end+1} =

actxcontrol( 'DATARAYOCX.ButtonCtrl.1' ,getpixelposition(panel_handle),dObj.currentFi
gure);
dObj.btnCtrls_handles{end+1} = panel_handle; % save handle to panel in an array
set(dObj.btnCtris{end}, '‘ButtonID' ,buttonID); % set the ButtonID member variabl e
end

The above method on the Dataray class does all of the work for atiditgns to the interface. Adding the followirtg
@2dzNJ D! LQa 2LISyAy3 Fdzy Ol A 2 yor thelintetfacedmbi IsuieSo havé Be Hadligshadddd O2 Y L
after theyhave been created

function basic_OpeningFcn(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structur e with handles and user data (see GUIDATA)
% varargin command line arguments to basic (see VARARGIN)

% Choose default command line output for basic
handles.output = hObject;

handles.DATARAY = Dataray(handles.figurel); % create DATARAY class
handles.D ATARAY.setCCDpanel(handles.twod)
handles.DATARAY .setButtonPanel(handles.startbutton,297); % set start button

handles.DATARAY .setButtonPanel(handles.button1,171);
handles.DATARAY .setPalettePanel(handles.palette);

% Update handles structure
guidata(hObject, handles);

4 basic -~ O “

Ready #1LCM.7 Xe 2312 um

image valld  Good frames: 462 Bad Frames 0

Hypercal sngaged Bassline: 241 % Baseline $TD: 0.10 %

Frame rate: 172 FPS Framsas averaged: § ADC Offsat: -316 DNs
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More ActiveXControls

We will now add = basic.fig - B
more buttons File Edit View Layout Tools Help

and profiles to tE SRS SERSESS A
the interface. i
Adding profiles
not only helps
display
information, but
also it provides
the functionality
to pull data from
the camera. We
need to go back penet Pencl
to our GUI and

add more

panels.

Panel Panel

3R

Panel Panel

HELEERQE]E]
1

< >
Tag: figurel Current Point: [402, 257] Position: [680, 356, 969, 450]

The initialization code to ihialize this GUI is as follows:

handles.DATARAY = Dataray(handles.figurel); % create DATARAY class

handles.DATARAY .setCCDpanel(handles.twod)
handles.DATARAY .set3DPanel(handles.threed)

handles.DATARAY .setButtonPanel(handles.startbutton,297); % set start button
handles.DATARAY .setButtonPanel(handles.button1,171); % set start button
handles.DATARAY .setButtonPanel(handles.button2,172); % set start button
handles.DATARAY .setButtonPanel(handl es.button3,177); % set start button
handles.DATARAY .setButtonPanel(handles.button4,179); % set start button
handles.DATARAY .setProfilesPanel(handles.profile1,22); % set start button
handles.DATARAY .setProfilesPanel(handles.profile2,23); % set start button

handles.DATARAY .setPalettePanel(handles.palette);

14505 Seaman Gulch Road, Bella Vista, CA 96008 USA
www.dataray.com| Tel +1 530472 1717 eFax +1 530 255 9062



http://www.dataray.com/

ﬂh DataRay Inc.

"y y
Advancing the Technology of Laser Beam Analysis

Extendingthe GUI

H 3 & X g & 1 O 5 & . ~ g X o= W Z ¢ y o n .Y Qa_.r n
Besidesthe/ I YSa 2F U0UKS ! OUA@S O2yuUNRfaxz e RN R >
button and profilesin order to find the correcButton ID#to use for the buttons, you |

Button colors, press color to change
need to: p g
|N0rmal Teut | Pass Text Fail Text | Irvalid Text ‘Backﬁround

1) Close youGUland gen the DataRay software ---I:H:l

2) Right click on any buttono see the dialog on the right 0000 DWEODFF  OW80FF  (WECEDED

3) Note the currentNameandID#for this result at the top of the dialog CUHETT Setto defauis | Cancel

4) Repeat for all the results of interes€lose the DataRay Software

CKSNBE FINB O2YLX SGS tAada 2F L5Qa F2NILINRPTFAESa FyR odzidz2y
Profiles http://www.dataray.com/UserFilesife/ProfilesEnum.pdf
Buttons http://www.dataray.com/UserFiles/file/IndexToTestParametersEnum.pdf

Finally, there is documentation describing the methods and propertied tiie ActiveXcontrols
http://www.dataray.com/assets/pdf/OCXDocumentation.pdf

This completes theasictutorial! Problems/QuestionsPleasecontact us with the information listedbove

4 basic = =

Running #1 LCM.7

Ko -232.0 um Yo -1215.0 um

Ellip. 0.60 Orient-11.8 deqg.
2Wwa 1739.0 um
2Wivb 1061.1 um
Empty Scale = 1750.0 um{div|Peak = 65.2%, B = 2.4
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Advanced Tutorial

MATLABControls

MATLAB provideiss own controls and input methods. These can be used to provide custom functionality to your GUI. In
this case, we will be using them to select data to write to a file.

First, we will add one o basic fig - o IEm
statictext label, one = Ffie Edit View Lajout Tools Help

edit text control LDEEM/£RmoC MM UH% b

(text input) two |
radio buttors in a
button group one
popup meu (a
dropdown list) al
one button to our
GUIwith GUIDE:

Panel Panel Panel

g e Bl
C-

Panel Panel

Panel Panel

File file_path/filename
Data

B |E D
&Gmum

A
o8

® Profie O Image

X profile v Write

The button group
component is like a
panel, but it makes
radio buttons
operate as a group;
only one radio
button in a button
group can be < =
selected. GU| || Tagfigurel Current Point: [685,339]  Position: [680, 341, 970, 462]
components can have their properties set programmatically, but in this tutorial, we will usertigerty Inspector to set

them.

Panel Panel

Stl’ingj ﬂ For most components, the String property W = Inspector: matlab.ui.control.UIControl

. . 5 B || =T o= .
set the text it displays E=—L§gf | String

X profile

=
[ ForegroundColor ¥ profild

1 For the popup menu, we will wanto click the Handlevisiilty

list display of the String property and ent HorizontalAlignmen
H H Interruptible

one choice per line e

KeyReleaseFcn

ListboxTop

Max

Min

1 For radio buttons, 1 is true arflis false B Position

1 For popup menus, 1 is the first item, 2 is th .Step = y
AaSO2yR AUSYX SuOX Sq'e—pnmmnu

Tag popupmenul &
TooltipString i
UlContextMenu <None>

oK Cancel

Units characters

UserData Bﬂ &
Value H o 2
Visible On v
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Entire tutorials have been written about events and bindinilTLABWe will stick to the basic¥he GUIDE will create
functions which will be called on interactiongth the various GUI components. You can specify more actions to take
when, for instance, the component is created or destroyed by rajiaking on the element and selecting view callbacks. In
this case, we will be working with one which is created autticady:

function pushbuttonl_Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

%contents = cellstr(get(handles.popupmenul,’'String"));

fprintf( 'Option %d selected \'n', get(handles.popupmenul, ‘Value' ));
fprintf( '%s \n', handles.DATARAY .btnCtrls{2}.GetParameter());

¢CKS 102@0S LINAyGa 2dzi Geo2 AGSY arintgduShe iteinfksectédnNide pefEmedudri G 2 y A
its position. The second item we are printing is the value of the second ActiveX button control we added to the interface;

the first is the start button. In general, the syntax to getthe value of aGUILGE y Sy i A& 3ISGOoKIF yRf Sa d¢
Gt NELISNI & ylIYSéod D! L59 |faz2z LINAyGa 2dzi dzaS¥dzZ GALA ySIEN

Getting [ata

Now that we have an understanding of hAWATLAB GUI componertan be set up, wavill rewrite the callbackmethod

to output data to a comma separated value filgth the csvwrite function. Whenever you are writing a file it is crucial to
make sure you have write privileges for the directory by either selecting a public directory or running the program as
administrator.With the following code, we can write .csv files to be analyzed in MATLAB or Excel.

function pushbuttonl Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
%contents = cellstr(get(handles.popupmenul,'String’));

fname = get(handles.editl, 'String' )
if get(handles.radiobutton1, 'Value' ) %this is for profiles
axis = get(handles.popupmenul, ‘Value' );

data = handles.DATARAY .profileCtrls{axis}.GetProfileDataAsVariant();
csvwrite(fname, data);

else % this is for image data @ o .
data = HOME INSERT PAGE LAYOUT FORMULAS ~ DATA  REVIEW
handles.DATARAY .getDataCtrl. GetWinCamDataAsVariant(); iy o Colior n A s == 9 Sw
denom = 2; P romrie ® 1 U 04 23 &= B
|f Clipboard (F Font ] Alignment
handles.DATARAY .getDataCtrl.Capture IsFullResolution(); A1 - Ji || 167
=1 A B c D E F G H
d e n O m 1 ! 1 1674 1606 1480 1474 1461 1730 1580 1471
e n d 2 1673. 1606 1484 1477 1463 1731 1584 1474
H 3 1654 1587 1593 1509 1601 1642 1584 1503
d IS pl ay(d e n O m) ) . 4 1616 1478 1724 1471 1585 1625 1565 1362
m = handles.DATARAY .getDataCtrl.GetHorizontalPixels() S| IssL 155 el Dsss DSl BLl6 1ol Lol
6 1526 1558 1558 1496 1537 1475 1555 1647
/d e n 0 m ; 7 1586 1686 1603 1483 1470 1724 1570 1554
y n = handles.DATARAY .getDataCtrl.GetVerticalPixels() B e e B I B
enom;
image_data = reshape(data,m,n)
csvwrite(fname, image _data);
end
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Both methods return a-D matrix of data Therefore, if you wish to have all the values of the raw pixels in their proper
locationsfrom the GetWinCambDataAsVariant methads necessary to reshape the matrix

Events

Besides communicating througiiterfaces to the DataRayOCX, there is a system of events which allow the DataRayOCX to
communicate backn yS 2F GKS Y2aid dzaS7Tdxd Sewilestsegevehtwhich iK SsedDosibtémali | O2
communication in théDataRay program; most users are interestethim message with 1D # 2is its 3 argument which is

used whenever a new frame is available.

Theobject which listens for events is called a sMie make a function and pass it to the GetData control aalback for
the SendMessage event in the Dataray object:

handlerMessage = @dObj.eventCallback;

dObj.getDataCtrl.registerevent({ ‘SendMessage’ ,handlerMessage});
end
function eventCallback(dObj,var argin)
if varargin{3} ==21
dObj.eventcounter = dObj.eventcounter +1;
display(sprintf( '%d frames seen' , dObj.eventcounter));
end
end
“ WinCam Interface — O n

Running #1 LCM.7

Xc  -243.7 um Yc -1193.0 um

Ellip. 0.59 Orient:13.2 deg.
File file_path/filename
Data
©) Profie Image mage valid  Good frames: 60 Bad Frames 0
X profile v Write Hypercal engaged Baseiine E.u:a ne STD: 016 %
Frame rate: 172 FPS Frames averaged: 0 ADC Offrset: -325 DNs
2Wua 2878.7 um 2Wva 1742.0 um
2Wub 2702.4 um 2Wvb 1076.7 um
Scale = 1750.0 um/{div|Peak = 68.8 %, B = 2.2 Scale = 1750.0 um{div|Peak = 64.2 %, B = 2.2

This will print out the total number of frames seen by incrementing a counter. Many customers have found this useful for
running data analysis routines on every x number of frames.
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BeamMapZT utorial:

You can download the interface developed in thitorial as a collection of 3 MATLAB files from the link that is available on
the first page of this documenPlease build and run this example befgreu continue The example should be fully
functional andappeatrlike the image displayed below.

This tutorial is brief because it referencemny of the techniques described in the Basic and Advanced WinCam tutorials;
however, we will be using Button ID#s, Profile ID#s and functions unique to the BeamPRleage make yourself familiar
with the other tutorials before attempting to recreate this example.

Creating DataRay Button Controls

1) Create aGetData Controhnd aStatus Button(ButtonID# = 104Button Control byusing the instructions o pages
1-4 of the Basic WinCanufbrial.

2) Unlike the WinCam tutorials, this example does not useE@mage Controlinstead, this example usesTavoD
Control. Follow the instructions on pages43of the Basi WinCam tutorial, but create and use thetTwoDPanel
function (shown below)nstead of the setCCDPanel function:

function setTwoDpanel(dObj,panel_handle)

% create CCD actxcontrol and place on top of the panel

dObj.TwoDctrl =
actxcontrol( 'DATARAYOCX.TwoDCtrl.1" ,getpixelposition(panel_handle),dObj.currentFig ure);
end

3) Create theX2c(ButtonID# = 104)Y2c(ButtonID# = 105)and Ellipticity (ButtonID# = 126Button Controls by using
the same steps you used to create the Status Button, but by substituting in the appropriate ButtonID#s.
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