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Preface

In 1998 D.J. Oei and A. Kapoerchan implemented a Frame Grabber Interface (FGI) for the
people at the Center for Machine Perception (CMP) of the Czech Technical University in
Prague. This FGI provides a communication layer between Matlab and the Frame Grabber
SDK of Data Trandation’s DT-Open Layers family. In 2000 R. Heil and C.L. Wauters
extended the FGI. Now the people a¢ CMP needed a similar interface for the PixeLINK
Camera. Also they wanted some bugs fixed in the existing FGI.

We have been working on this assgnment as a training period for our study of Computer
Science at Delft University of Technology, from June until September 2002. During this
period Assistant Professor VIadimir Smutny has supervised us. The exchange between TUD
and EVUT was organized by Professor Véclav Hlavég and Dr. Drs. Rothkrantz.

We would like to thank everyone who supported us during our project, especialy Professor
V&lav Hlavée, Assstant Professor Viadimir Smutny and Miss Eva Matyskova from the
Center for Machine Perception, Czech Technica University in Prague, and Dr. Drs.
Rothkrantz from the Faculty of Information Technology and Systems, Delft University of
Technology. Also we would like to thank D.J. Oei, A. Kapoerchan, R. Heil and C.L. Wauters
for building FGI and providing documentation on that system, so we did not have to invent
everything ourselves.

Maarten Bakker and Lian len Oel

September 2002




FGI and plFGI Report 2002 September 2002

Abstract

Introduction

The people at the Center for Machine Perception of the Czech Technical University in Prague
wanted to be able to grab images with a number of cameras from within the Matlab
environmert. Therefore they needed an interface between Matlab and the frame grabbers they
were using. They already had such an interface, called FGI, for the frame grabbers of Data
Trandation’s DT-Open Layers family. Our task was to update and bug fix this FGI, and to
build an interface for cameras from the PixeL INK family.

Background

Matlab is a mathematica program, which can be used to make analyses and computations on
images grabbed with a frame grabber. The Frame Grabber Interface provides a
communication layer between Matlab and the frame grabber libraries. It is composed of
MEX-files. dynamically linked subroutines, which can be caled from Matlab as if they were
built-in functions.

The original Frame Grabber Interface

The origind FGI was a Matlab interface for Data Trandation Frame Grabbers. With this
interface it was possible to grab pictures from a Data Trandation camera into Matlab. You
could open and close a device, check whether it has been opened or not, grab an image into
Matlab, get and set various variables, load a settings file and reset an opened device. It was
composed of separate MEX-files for each function and an additiona function ‘mai nfg’,
which was used as a central place to store the device handles.

Updating FGI 2000
One part of the assignment was to update and bug fix the origind FGI system.

The ‘clear dl bug’ was a bug, which resulted in the loss of handles to open devices when
typing ‘cl ear all’ or ‘clear nex’. This problem was solved by cdling the function
‘mexLock’ from mainfg.

‘Polishing’ was ancther task. This implied that the device information structure should also
show the settings for device specific functions, which are not shared by al types of Data
Trandation frame grabbers. Unfortunately we did not solve this problem.

The next problem was that sometimes the device driver's resources were not released
properly. For this a subroutine was added, which is called in those places where problems
used to occur.

In addition to this, we dso added more descriptive error messages and improved the
documentation of grabfg, which was incomplete.
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Original design of the new system

Originally we designed a new system, which provides a uniform interface to the Matlab users
for frame grabbers of al different families. It is composed of three layers. The command layer
is the layer with functions visible to the Matlab users. This layer only provides a uniform
interface for all types of cameras, amost no functionality is implemented here. The control
layer consists of two functions: fgcontrol passes al commands to the correct device specific
interface; fgdevices maintains the ‘open device array’ in which the device ID’s from open
devices are stored. The device specific layer consists of a separate dll file for every type of
device. This dll file implements the commands and provides communication with the frame
grabber libraries.

When studying the PixeLINK API, we discovered that it differs more from the DT Frame
Grabber SDK than we thought originally. To dea with these differences, it would either be
necessary to move device specific code to the control layer (which is not very nice), or to
move fgdevices to the device specific layer (which would take all functiondlity out of the
command layer and result in more overhead than benefits from the uniform user interface).
Congdering this, we decided in the end not to implement our origina design.

Implementation of the PixeLINK Frame Grabber Interface

Finally we implemented the PixeL INK Frame Grabber Interface (plFGI) in away very smilar
to the origina FGI system. It is composed of severa MEX-functions, which are callable from
Matlab. It supports functionality to open and close a device, check whether a device is
opened, get and set a number of parameters and grab an image from the camera. The function
‘pl Devi ces’ maintains the ‘open device array’, in which the device ID’s are stored.

Programming environment

The updated FGI system is written in C, for Matlab verson 5.3.1. For compiling and linking
we used the Mile ‘buildal.m’, written by our predecessors. For creating plFGI, which is
written in C++, we used Microsoft Visuad C++ 6.0, with the libraries of Matlab verson 6.1
and the PixeLINK Camera APl Release 3.0.

Conclusion

The originad FGI system is updated. The ‘clear dl bug is fixed and the device driver's
resources are released properly. More descriptive error messages are added and the
documentation of grabfg isimproved. The ‘polishing’ problem till remains unsolved though.

For the PixeLINK cameras pIFGI is implemented. It supports most basic functionality: to
open and close a device, check whether a device is opened, get and set a number of
parameters and grab an image from the camera. Unlike the originad FGI system, it only
provides 1 way to cal plGrab (instead of the 6 ways to call grabfg). Also it has no reset-
function, because the PixeLINK API does not provide this.

A full list of topics for improvement is given in Appendix B.
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1 Introduction

The people at the Center for Machine Perception of the Czech Technical University in Prague
wanted to be able to grab pictures with a number of cameras from within the Matlab
environment. In this environment they can make analyses and computations on the images.
Therefore they needed an interface between Matlab and the frame grabbers they were using.
In 1998 two students from Delft University of Technology developed a Frame Grabber
Interface (FGI) to provide a communication layer between Matlab and the Frame Grabber
SDK of Data Trandation’s DT-Open Layers family. In 2000 two other students from Delft
bug-fixed and extended FGI.

Our task was to fix a few other bugs in FGI, and to implement a Matlab interface to provide
support for cameras from he PixeLINK family. This interface should provide the same
functionality for the PixeLINK cameras as the existing FGI does for the Data Trandation
Frame Grabbers. If possible without losing any functiondlity, the same commands should be
used from within Matlab, to communicate with both DT and PixeLINK cameras.

Chapter 2 starts with a description of the background to this problem. An overview of the
Matlab environment and the Data Trandation Frame Grabber and PixeLINK interfaces is
given. Chapter 3 describes the original Frame Grabber Interface, as it was after the FGI 2000
project. The 4th chapter describes the updates and bug fixes we made to the original FGI
system. Chapter 5 describes the architecture we originaly had in mind for the new system. In
this system the interfaces for the DataTrandation and PixeL INK frame grabbers are integrated
into one system. Because of several reasons, this is not the system we finally implemented. In
chapter 6 the implementation of the new system, which provides support for only the
PixeLINK frame grabbers, is given. It starts with an overview of the system architecture.
Then it describes dl plFGI functions. Chapter 7 describes the programming environment
used.




FGI and plFGI Report 2002 September 2002

2 Background

The people at the Center for Machine Perception want to be able to grab images with a
camera from within the Matlab environment. Therefore a Frame Grabber Interface is needed,
to provide a communication layer between Matlab and the frame grabbers. This chapter first
gives an overview of the global architecture. Then it describes the communication interfaces
with Matlab and the Data Trandation and PixeL INK frame grabbers.

2.1 Overview
Matlab

The Frame Grabber Interface is a set of
functions, which can be cdled from
Matlab, to communicate with a frame

grabber. This frame grabber can either be a Frame Grabber Interface
plug-in board, communicating with a

camera, or a camera with an integrated

board. k

The interface between Matlab and FGI Frame Grabber Libraries

conssts of MEX-functions, which are
cadlable directly from the Matlab user
interface. For communication between FGI

and the frame grabber, the manufacturer of Frame Grabber

the frame grabber device provides specia
libraries, with functions that can be caled
from an application program. Figure 1 Global architecture

2.2 Matlab

Matlab is a mathematical program for technica computing. It can be used to solve many
technica computing problems, especialy those with matrix and vector formulations. With
Matlab it is possible to make anayses and computations on images grabbed by a frame
grabber device.

To interact with data and programs externd to the Matlab environment, Matlab provides an
Application Program Interface (API). A part of the APl are MEX-files: dynamicdly linked
subroutines that the Matlab interpreter can automatically bad and execute. With these it is
possible to call your own C subroutines from Matlab as if they were built-in functions.

A MEX-file is just like a regular Cile. It only has a compulsory gateway routine to interface
with Matlab: the nexFuncti on with its parameters nl hs, pl hs, nrhs and pr hs, where
prhs is an aray of right-hand input arguments, nrhs is the number of right-hand input
arguments, pl hs is an array of left-hand output arguments, and nl hs is the number of left-
hand output arguments.

voi d mexFunction(int nlhs, nxArray *plhs[], int nrhs, const
nkArray *prhs[])

You can access the data in the mxAr r ay structure and manipulate it. Most filesin the origina
FGI were MEX-files.
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2.3 Data Translation Frame Grabbers

Data Trandation (DT) Frame Grabbers are frame grabber boards for the Periphera
Component Interconnect (PCl) bus. You can use them for image analysis and machine vision
application. The next picture gives an example of such a board:

Figure 2 DT3152 Frame Grabber

To a frame grabber one can connect several cameras, depending on the number of input
channels.

DT Frame Grabbers are Open Layer devices. For the Open Layers-family, Data Trandation
provides a Software Development Kit (SDK) for Microsoft Windows platforms. This SDK is
composed of commands, which are callable from higher-level languages, such as C. For many
types of frame grabbers, Data Trandation also provides additiona function libraries, with
functions that are specific for that type of frame grabber. The SDK and function libraries
together form the library layer, through which the application layer can communicate with the
device interface layer. The device interface layer handles the interface between the APl and
the board.

DT-Open Layers architecture

Application;
Layer ‘

Application Space

-

o

1 "
: ; ]

I/ [App]{{c ahon Programming Elntmface) \
f {

Library
Layer Function
; FG SDE
\ Library )
\E T y
|
\
.lf—- : - \\
) / Device Interface | \
Device P
Interface i T [
L ayer Specific | | Specific Specific
) Software| | Software) | Software J
N /

Figure 3 DT-Open Layersarchitecture
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24 PixeLINK Cameras

The PixeLINK Megapixel FireWire (IEEE 1394) Cameras are firewire cameras with aCMOS
image sensor and integrated image processing electronics. The camera can be used both as a
frame grabber and a source of live images. A firewire adapter card is needed to connect the
camerato the computer.

Figure 4 Megapixel FireWire Cameras

The PixeLINK Camera Application Programming Interface (API) can be used to develop new
software applications for the PixeLINK Cameras. It is a dynamic link library
(PimMegaApi.dil), which provides a st of functions to control the camera. With these
functions you can set imaging parameters, view images and capture frames and store them as
image files. The API functions can be called from a C++ program.

User Application -

3

API (PimMegaApi.dil)
¥

DirectShow User space

Kernel space

Stream Class Driver
Legend

Created by the
User

FireWire Minidriver

Frovided by
PixeLINK

Provided by

FireWire Bus Driver Microsoft

OHCI FireWire Driver

PixeLINK
OHCI FireWire Firmware PL-ABxx Camera

Figure5 PixeLINK Software Architecture
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3 The original Frame Grabber Interface

The origina Frame Grabber Interface (FGI) was a Matlab interface for Data Trandation
Frame Grabbers. With this interface it was possible to grab pictures from a Data Trandation
camerainto Matlab. Y ou could open and close a device, check whether it has been opened or
not, grab an image into Matlab, get and set various variables, load a settings file and reset an
opened device. This chapter explains the structure of the originad FGI and gives a short
description of al existing FGI functions.

3.1  Structure of the original system

In the next figure we give an overview of the structure of the origind Frame Grabber
Interface.

mainfg device

structure

checkdevice

’

isopenfg openfg gethandlefg getfg grabfg loadfg resetfg setfg

DEF_checkError
DEF_checkError
Control

Data Trandation Frame Grabber SDK

Figure 6 Overview of the original Frame Grabber | nterface

The system was composed of severa functions (closefg, isopenfg, openfg, ...), which could be
caled from within the Matlab environment. Each of these functions caled the appropriate
function from the Frame Grabber SDK, to perform the action needed. Mainfg was used as a
central place to store the device handles.




FGI and plFGI Report 2002 September 2002

3.2 Description of the existing FGI functions

We give a short description of each of the existing FGI functions'. For a more detailed
description we refer to ‘Matlab Interface For Data Trandation Mach Frame grabbers - User
Manual & Technical Guide”.

Openfg
DLL name Openfg.dil
Syntax Devinfo = openfg(‘alias’)
Description This function opensa DT frame grabber device.
Input The dlias of the frame grabber. The user is supposed to know this alias.
Output The function will return a structure with the device information.
Example m = openfg(' DT3155');
Closefg
DLL name Closefg.dil
Syntax closefg(devinfo) OR closefg(‘alias’)
Description Thisfunction closesa DT frame grabber device.
Input The device information structure @evinfo) or the alias (alias) of the opened
frame grabber
Output None
Example closefg(m); or closefg(* DT3155’);

! These descriptions were copied from the  FGI Report 2000', [Heil/Wat., 2000], p. 28-31, and
dightly adjusted to represent the actua Situation more accurately.

2 [OeilKap., 1998]
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Grabfg

DLL name Grabfg.dll

Syntax imgmeatrix = grabfg(devinfo) OR
moviematrix = grabfg(devinfo, imgmatrix) OR
[imgmatrix, moviematrix] = grabfg(devinfo) OR
grabfg(devinfo, imgmatrix) OR
grabfg(devinfo, imgmatrix, moviematrix) OR
grabfg(devinfo, imgmatrix, moviematrix, scaling factor)

Description This function grabs an image from an opened frame grabber device. The user
has to give the frame grabbers device information structure (devinfo) asinput
argument. When used with the moviematrix argument, a standard bitmap will be
returned according to the Matlab movie format. The scaling factor, can be used
for scaling down this bitmap.

Input The device information structure (devinfo) of an opened frame grabber device
and optiondly the pre-dlocated image matrix (imgmatrix), a movie matrix
(moviematrix) and a scaling factor for movies. The movie matrix has size[m, 1]
and consists of doubles. Caculate m as follows: m = 388 + (img height / scaling
factor) * (img width / scaling factor) / 8. The default vaue for the movie scaling
factor is 2.

Output If the input isn't vaid or the frame grabber isn't able to grab an image, some
error message will be shown to the user. If everything's okay it will return the
grabbed image stored in a Matlab matrix (imgmatrix). The image is stored in
trangposed way. To show the image correctly in Matlab you can use the accent *
on the imgmatrix to correct it (image(imgmeatrix’) )

Example im = grabfg(m); or im=uint8(zerog(768,576)); and grabfg(m,im);

Getfg

DLL name Getfg.dll

Syntax Getfg(devinfo) OR getfg(devinfo, parname)

Description This function returns an updated structure with the device information or a
parameter from the device information structure.

Input The device information structure (devinfo) of the opened frame grabber and the
chosen parameter (parname).

Output The function returns an updated device information structure or the chosen
parameter from the device information structure.

Example Getfg(m); or getfg(m, ‘frameheight’);

Setfg

DLL name Setfg.dll

Syntax Setfg(devinfo, parname, parvalue) OR setfg(devinfo)

Description This function sets a parameter in the device information structure. Setfg(m) lists
all the possible variables

Input The device information structure (devinfo) of the opened frame grabber, the
chosen parameter (parname) and the new vaue (parvalue) of the chosen
parameter.

Output None

Example Setfg(m, ‘frameheight’, 400); or setfg(m)
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Resetfg
DLL name Resetfg.dll
Syntax resetfg(devinfo)
Description This function resets a DT frame grabber device.
Input The device information structure (devinfo) of the opened frame grabber.
Output None.
Example resetfg(m);
Loadfg
DLL name Loadfg.dll
Syntax Loadfg(devinfo, filename)
Description This function loads settings from an ini file into the device information
structure.
Input The device information structure (devinfo) of the opened frame grabber, and the
filename of the settings file (full path).
Output None.
Example Loadfg(m, ‘ cA\camfiles\pulnix.ini’);
| sopenfg
DLL name Isopenfg.di
Syntax Isopenfg(‘alias’)
Description This function will let the user check whether the frame grabber device has been
opened or not. It will return a double acting like a Boolean.
Input The dias of the frame grabber. The user is supposed to know this alias.
Output The function will return a double indicating the status of frame grabber device.
If the function returns 1 the frame grabber has been opened,
otherwise the function returns zero.
Example Isopenfg(‘ DT3155');
Gethandlefg
DLL name Gethandlefg.dll
Syntax Gethandlefg(‘alias’)
Description This function will return the device information structure of the frame grabber
device when you lost the handle to the device.
Input The dlias of the frame grabber. The user is supposed to know this alias.
Output The function will return the device information structure of the opened
Frame grabber device with the given dias.
Example m2=gethandlefg(‘' DT3155');
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4 Updating FGI 2000

One part of the assgnment was to update and bug fix the origind FGI system. At first this
included fixing the ‘clear al bug' and to do some ‘polishing’. Later the ‘proper release of the
device driver's resources was added. In this chapter these problems will be explained, and
the solutions will be given.

41 The‘clear all bug’

One of the problems with FGI was the loss of handles to open devices when typing ‘cl ear

al 1’ in Matlab. The ‘cl ear al |’ command in Matlab removes al variables, functions and
MEX-files from the Matlab memory, leaving the workspace empty. When this command is
used, the variables, in which the device structures are stored, and the MEX-files, in which the
handles to open devices are stored, are cleared from memory and the reference to any open
devices is lost. However, the underlying Frame Grabber SDK still regards the device as being
opened. When one tried to reopen the device after using ‘cl ear al | ’, an error-message was
generated instead. This meant that the user had to close and restart Matlab © continue
working with the camera.

We solved this problem by caling the mexLock-function from within the mainfg-function.
mexLock locks a MEX-file, so that it cannot be cleared from memory. This means that
mainfg remains in memory, even after caling ‘cl ear all’ or ‘cl ear mex’ (which clears
al MEX-files from memory). Since the device array, in which the handles to open devices are
stored, is stored in mainfg, the handles will remain available.

The following code example shows the use of the mexLock function in mainfg:

voi d mexFunction(int nlhs, nxArray *plhs[],
int nrhs, const nxArray *prhs[])

{
i nt bufl en;
int i;
doubl e *y;

char *task
char *nane
bool found

fal se;

/* Added by M Bakker 2002/06/24 12: 35

* Use nexLock to prevent 'clear all' or 'clear nex' fromclearing
* mainfg.dll from Matlab nmenory. The deviceArray stays intact.

*/

mexLock() ;

Code example 1 The use of the mexLock() function in mainfg
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4.2  ‘Polishing’

The Data Trandation Frame Grabber family has severa different frame grabbers. These have
a lot of functions in common, but some functions are specificaly for one type of frame
grabber. With the origina FGI, it was not possible to see the settings for these specific
functions. Only the settings for the shared functions were stored in the device information
structure. With “polishing’ we mean that the device information structure also will show the
settings for device specific functions.

When studying the source code of the original FGI system, we determined that it would be
easiest to immediately redesign the system, in order to integrate the support for the PixelL INK
camera. When implementing the new system, we could solve this prablem at the same time,
ingtead of solving this first and then possibly having to do it again with the implementation of
the new system. Therefore we postponed the solution to this problem.

We designed the new system as described in chapter 5. After a while we decided not to
implement that design, but to implement the system described in chapter 6. Unfortunately,
after implementing that system, we didn’t have enough time left to polish the origind FGI
system. Therefore this problem still remains unsolved.

4.3 Proper release of the device driver’s resources

The original complaint was that in grabfg, when an error was encountered, some of the device
driver’s resources were not properly released. This resulted in a new error message and the
need to close and re-open Matlab after the error had occurred several times. A subroutine was
added to properly release resources. A cal to this subroutine is made every time before a call

to mexErrMsgTxt in a place problems could occur.

4.4  Other changes to the original FGI system

While solving the problems mentioned above, we noticed a few other things that could be
changed easily to improve grabfg.

More descriptive error messages in grabfg

To make the source more readable, we had aready changed the layout of the source code.
After making the changes mentioned above, we noticed that the error messages after calling
the Open Layers SDK to acquire a frame were very undescriptive, so we added several new
ones.

Documentation of grabfg

While we were working on the source code and checking the documentation, we noticed that
not all six different syntaxes for calling grabfg were documented, so we fixed that as well.

Some parts of the source code of grabfg are given in Appendix C to show the changes.

10
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5 Original design of the new system

This chapter describes the origina design of the new FGI system. First an overview is given.
Then the functions of the three layers (command layer, control layer and device specific
layer) are described. Finally we explain why we did not implement this system.

51 Overview

In the next figure we give an overview of the original design of the new system.

Matlab Matlab user interface

Command fgopen fgdose fgisopen fooet foset

layer
FGI  Control fgcontrol fgdevices

layer

Device

iSpele'C OL/DT Interface PixeL INK Interface Epix Interface

ayer
Frame : - . ' .
Grabber OL/DT SDK PixeLINK AP Epix XCLIB + Future extensions |
oriver's T '

Figure 7 Overview of the original design of the new system

In the new system, there are three layers. We have taken al device specific functionality out
of the top layer functions that are callable from Matlab, and moved it into a lower leve,

device specific layer. This way it becomes easy to implement new frame grabbing devices.
When adding new frame grabbers, one only has to add a new device specific interface to the
device specific layer. The command and control layers will stay the same.

In the command layer no functions are implemented. It only provides a uniform interface for
all types of cameras to the Matlab environment. The control layer takes care of updating the
open device structure, loading the appropriate device specific code for the requested device
and passing calls to the device specific interfaces. In the device specific layer all functions are
implemented separately for each type of camera.

11
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5.2 Description of the three layers

5.2.1 Command layer

This layer provides a uniform Matlab command interface to any frame grabber. In this layer
amost no functionality is implemented. It only deals with those parts of the functions, which
are common to al frame grabber interfaces. All function calls like fgopen, fgclose, etc. are
passed through to fgcontrol in the control layer.

5.2.2 Control layer

The control layer conssts of two functions. fgcontrol and fgdevices. fgcontrol passes al
commands (fgopen, fgclose, etc.) to the correct device specific interface (DSl). fgdevices
maintains the ‘ open device array’ in which the device ID’s from open devices are stored. The
Matlab mexLock function is used to protect the ‘open device structure’ and the pointer(s) to
the DSI from the Matlab commands ‘cl ear nex’ or ‘cl ear all’.

Fgcontrol

Fgcontral is the main MEX-function that is called by the command layer functions with both
the name of the task to be performed and the needed parameters as arguments. It uses the
device dias to determine which DSl has to be called. If the DSI is called for the first time, it
loads the correct dll into memory. Then it calls the DSI and passes the command to the device

specific layer.
Fgdevices

Fgdevices keeps track of opened frame grabbing devices. Therefore it maintains the ‘open
device array’ in which aligt of the aliases and handles of al open devicesis kept. If needed in
the future, this structure could be extended to contain other device information for the open
device. It provides functiondity for manipulating the open device aray and getting
information stored in the array. Fgdevices is caled from control layer as well as the device
specific layer.

5.2.3 Device specific layer

fgcontrol
This layer consists of a separate dll file for every
type of device (one dll for DT grabbers, one for /
Pixdink, etc). This dll file is composed of a pixelink control function

control function, which is caled by fgcontral,
and severa other functions, which implement the
different top layer cals (fgopen, fgclose, etc.).
When the control function is called by fgcontrol,
it passes the command to the correct function
(eg. plOpen), which in turn implements the
command and provides communication with the PixeLINK Camera API
frame grabber libraries.

plOpen piClose | plGrab

Figure 8 mplementation of a DSI
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53 Why we did not implement this system

We had aready implemented most of the command layer and control layer functions, when
we started studying the PixeLINK Camera Application Programming Interface (API) more
closdly. Then we discovered that, unlike the DataTrandation Frame Grabber SDK, the
PixeLINK API doesn’t use a unique device diasto identify a specific camera. Also handles to
open devices (device ID’s) are stored in adightly different way.

Implementing this in our origind design of the new system would mean that fgdevices would
have to be able to treat different devices in different ways. This would not be very nice, since
then it would be necessary to move device specific code to the control layer (which was
meant to remain the same, even after adding new device types).

Another possibility is to move fgdevices to the device specific layer. This however would aso
mean that all functionality has to be taken out of the command layer and moved to the device
specific layer, which would leave the command layer rather usaless. It would still provide a
uniform interface to the Matlab users, but it would aso mean a lot of unnecessary overhead
when calling one of the functions. This would not be much of a problem when the user would
only have to grab one image, but when grabbing 1000 images in a loop for example, it would
save alot of time to call the device specific interface immediately.

This is the reason why in the end we decided not to implement this origina design. Instead we
implemented plFGI in the same way as the old FGI system for the DataTrandation frame
grabbers. How this system is implemented is described in the next chapter.

13
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6 Implementation of the PixeLINK Frame Grabber Interface

This chapter describes the implementation of the PixeLINK Frame Grabber Interface (plFGI),
which is very much smilar to the original FGI system for the DataTrandation frame grabbers.
The system is composed of severa MEX-functions, which are calable from Matlab. It
supports functionality to open and close a device, check whether a device is opened, get and
set a number of parameters and grab an image from the camera. This chapter starts with an

overview of the structure of the new system. Then it gives a short description of all functions.
Finally it describes the functions in detail.

6.1  Structure of plIFGI

In the next figure we give an overview of the structure of plFGI.

- open
plDevices device
array
@ plPrintPossible
\ Values
plIsOpen plGrab plGet plOpen plClose plSat

plCreateDevice
Handle

PixeL INK Camera Application Programming Interface

Figure9 Structure of pIFGI

The system is composed of severd functions (plIsOpen, plGrab, plGet, plOpen, plClose and
plSet), which can be caled from Matlab. These functions call the appropriate functions from
the PixeLINK Camera Application Programming Interface (API). plDevices maintains the
‘open device array’, in which the device ID’ s (handles to open devices) are stored. In figure 9,
the relations between the internal and external plFGI functions are shown. An arrow indicates
that a function is called by another function. The « arrow between plDevices and the open
device array means that data is exchanged in two directions.

14
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6.2  Short description of the pIFGI functions

pIFGI supports the following functions:

plClose
plGet

plGrab
pllsOpen
plOpen
plSet

closes a PixeLINK camera

gets the handle of the camera or the value of a camera or image processing
parameter.

grabs an image from a PixeL INK camera.

checksif aPixeLINK camerais already open.

opens aPixeLINK camera or returns its handle if it was already open.

sets the value of a camera or image processing parameter or shows the
possible parameters or values.

We give a short description of each of the plFGI functions, which are calable from Matlab. In
paragraph 6.3 we describe plDevices, which is used as an internal function, called by the other
functions. In paragraph 6.4 a more detailed description of the plFGI functionsis given.

In the descriptions below, prhg0] is used to indicate the first input parameter, prhg1] for the
second input parameter, prhg2] for the third, etcetera. Similarly, plhg0] is used to indicate
the (first) return value of the MEX-function.

plClose
DLL name plClosedll
Syntax pl Cl ose( handl e) or pl Cl ose(seri al nurber)
Description plClose closes a PixeL INK camera device.
Input prhg[0] = (struct) handle of the device, or
(U32) serid number of the device
Output None
Examples pl Cl ose(m;
pl Cl ose(75122);
plGet
DLL name plGet.dll
Syntax pl Get (handl e), pl Get (handl e, paranet er nane),
pl Get (seri al nunber) or pl Get (seri al nunber, paranmet ernane)
Description plGet returns the device's up-to-date handle if 1 argument is given, or returns
the value of the given parameter if 2 arguments are given.
Input prhg[0] = (struct) handle for the device, or
(U32) serid number of the device
prhg[1] = (string) name of the parameter (optional)
Output plhg0] = (struct) handle for the device (with 1 input argument)
plhg0] = vaue(s) of the given parameter (with 2 input arguments)
Examples m= pl Get(m;

value = plGet(m *‘Tinmeout’);
m = pl Get (75122);
val ue = pl Get (75122, ‘Tinmeout’);

15
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plGrab

DLL name plGrab.dll

Syntax i mgematrix = pl Grab(handl e) or
i magematri x = pl Grab(serial nunber)

Description plGrab grabs a frame from the PixeLINK camera device and places it into an
mxATrray.

Input prhg0] = (struct) handle for the device, or

(U32) seria number of the device

Output plhg0] = (mxArray) grabbed frame

Examples im= plGab(m;
im= pl Gab(75122);

pll sOpen

DLL name plIsOpen.dll

Syntax pl I sOpen(handl e) or pl | sOpen(seri al nurber)

Description pl1sOpen checks whether the device has been opened. It returns O if the device
has not been opened, and 1 if it has been opened.

Input prhg[0] = (struct) device handle, or

(U32) serid number of the device
Output plhg0] = (double) O if the device has not been opened
1 if the device has been opened

Examples bool ean = pl | sOpen(m;
bool ean = pl | sOpen(75122);

plOpen

DLL name plOpen.dll

Syntax handl e = pl Open(seri al nunber)

Description plOpen opens a PixeLINK camera device and returns the device's handle. If
there is no camera with the given serid number, a list of available seria
numbers is printed.

Input prhg[0] = (int) seria number of the device to be opened

Output plhg0] = (struct) handle for the device

Example m = pl Open(75122);

16
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pl Set

DLL name

pISeLdl

Syntax

pl Set (handl e), pl Set (handl e, paranet er nane),
pl Set (handl e, paraneternane, val ue),

pl Set (seri al nunber), pl Set (seri al nunber, paraneternane), or
pl Set (seri al nunber, paraneternane, val ue)

Description

plSet sets the value of a given parameter. When 1 argument is given alist of dl
possible parameters is given. When 2 arguments are given, the possible values
of the given parameters are given. When caled with 3 or more arguments, the
device's parameter given in the second argument will be set to the valueg(s)
given in the other argument(s).

Input

prhg[0] = (struct) handle for the device, or

(int) serial number of the device
prhg1] = (dring) name of the parameter (optional)
prhg2...n] = vaue of the given parameter (optional)

Output

A list of al possible parametersis printed on the screen (with 1 input argument)
The possible values of the parameter are printed on the screen (with 2 input
arguments)

Examples

pl Set (m) ;

pl Set(m * Timeout’);

pl Set(m *‘Tinmeout’, value);

pl Set (75122),pl Set (75122, ‘ Ti meout’);

pl Set (75122, ‘Tineout’, 1024);

pl Set(m ' SubW ndowSi ze', 'PCS2112 NO DECI NATI ON , 480, 640);

17
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6.3 plDevices

plDevicesis an interna function, which is called by the other functions.

DLL name plDevicesdll
Syntax mexCal | MATLAB(nl hs, *plhs[], nrhs, *prhs[], "plDevices");
Description plDevices maintains the ‘open device array’, in which the device ID’s (handles

to open devices) are stored. Also some settings, which cannot be stored in the
PixeLINK Camera API, are stored in plDevices.

Input prhg[0] = (dtring) name of task to be performed: print, remove, isopen, get,
add, getpar, setpar
prhgl] = (U32) seria number of device; Only for remove, isopen, get, add,
getpar, setpar

prhg[2] = (int) devicelD; Only for add
(string) name of the parameter; Only for getpar, setpar
prhsg[3] = value of the parameter; Only for setpar

Output plhg0] = (double) 1 if device open, O if closed; Only for isopen
(int) devicelD if open, -1 if closed; Only for get
parameter value, -1 if not found; Only for getpar

6.3.1 The open device array

plDevices maintains the ‘ open device array’. Thisis an array of structures of type:

struct {U32 serial Nunber;
i nt devicel D
U32 grabCol or Conver si on;
i nt grabQut put Type;}

In this aray the device ID (handle to the device) and the parameters
Gr abCol or Conver si on and Gr abQut put Type are stored for each open device. The serid
number of the device is used to uniquely identify the device. This is the number returned by
PimMegaGetSerialNumber, which is caled by plOpen immediately after initidisng the
device.

6.3.2 MEX function

plDevices is implemented as a MEX-function, because of two reasons. First this makes it
possible to use the function mexLock() to keep the file in memory, even after typing 'clear al’
or 'clear mex'. This dso eliminates the need of having to do the memory management
ourselves. The other reason is that, for testing other functions, it is convenient to be able to
call plDevices directly from Matlab. The users of plFGI however should not use this feature.

18
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6.3.3 Functions of pIDevices

The plFGI functions can call plDevices to manipulate the ‘open device array’, to check
whether a device has been opened and to get the settings stored in the ‘ open device array’. For
this, plDevices provides the following functions:

print

remove
isopen
get

add
getpar
setpar

prints a lig of open devices, with SeriaNumber, DevicelD,
GrabColorConversion and GrabOutputType.

removes a device from the ‘ open device array’.

checks whether a device has been opened.

returns the device ID (handle to the device) of a camera..

adds a device to the ‘open device array’.

returns the value of the specified parameter.

sets the value of the specified parameter.

Although plDevices is not meant to be caled directly from Matlab, in the next part the
syntaxes and examples are written down asif it were, because this way it is easier to denote
and understand the usage of the left-hand and right-hand side arguments.

print
Syntax pl Devices(‘print’)
Description prints a lis of open devicess with SeridNumber, DevicelD,
GrabColorConversion and GrabOutputType.
Input prhs[0] = (diring) ‘print’
Output None
Example pl Devi ces(‘print’)
remove
Syntax pl Devi ces(‘ renove’, serial nunber)
Description removes a device from the ‘open device array’.
Input prhg0] = (dring) ‘remove
prhgl] = (U32) serialnumber
Output None
Example pl Devi ces(‘ renove’, 75122)
isopen
Syntax pl Devi ces(‘i sopen’, serial nunber)
Description checks whether a device has been opened.
Input prhs[0] = (dtring) ‘isopen’
prhg[1] = (U32) serialnumber
Output plhg0] = (double) 1 if the device is open
0 if the deviceis closed
Example pl Devi ces(‘isopen’, 75122)
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get
Syntax deviceld = pl Devices('get’, serial nunber)
Description returns the device ID (handle to the device) of a camera..
Input prhg[0] = (dtring) ‘get’
prhg(1] = (U32) serianumber
Output plhg0] = (int) devicelD if the deviceis open
-1if the deviceisclosed
Example pl Devi ces(‘ renove’, 75122)
add
Syntax pl Devi ces(‘ add’, serial nunber, devicel D)
Description adds a device to the *open device array’.
Input prhg0] = (dring) ‘add’
prhg[1] = (U32) serialnumber
prhg[2] = (int) devicelD
Output None
Example pl Devi ces(* add’, 75122, 256085040)
getpar
Syntax par anet er Val ue = pl Devi ces(‘ getpar’, serial nunber,
par anet er nane)
Description returns the value of the specified parameter.
Input prhg[0] = (dtring) ‘getpar’
prhg(1] = (U32) serianumber
prhg2] = (string) parametername
Output plhg[0] = value of the specified parameter
Example par anet er Val ue = pl Devi ces(‘ getpar’, 75122,
‘ GrabQut put Type’')
setpar
Syntax pl Devi ces( ' setpar’, serial nunber, paramneternane,
par anet er val ue)
Description sets the value of the specified parameter.
Input prhg[0] = (dtring) ‘setpar’
prhgl] = (U32) seridnumber
prhg2] = (dtring) parametername
prhg[3] = value of the specified parameter
Output None
Example pl Devi ces(‘setpar’, 75122, ‘G abQutputType’, RAW

(in which case RAW is defined as 0x0)
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6.4  Detailed description of the plFGI functions

In this paragraph, we give a detailed description of al plFGI functions. First we describe the
main functions, and then al interna functions are treated. The complete source files for all
functions can be found in Appendix D.

6.4.1 plClose

Description: plClose closes a PixeLINK camera device.

plClose is the MEX-function which takes care of closing an opened PixeLINK device. Firgt it
is tested whether one and only one argument was given, using ‘if (nrhs == 1)’. If not, the else
part is executed, printing an error message with mexPrintf and exiting with mexErrMsgTxt. If
the argument is a device handle structure, the device's seria number is extracted from it. If
the argument is a number, this is treated as the serial number. If the argument is something
else, again an error message will be shown and the function will exit.

Now, it can be assumed that a serial number is present. It is checked whether the device is
registered as open, with a call to plDevices. If it is not open, the else-part of the ‘if (isOpen)’-
construction is executed and the function terminates with an error message. If it is open, again
a cal to plDevices is made, this time to obtain the PixeLINK API’s device-ID. Then the
PixeLINK API function ‘pimMegaUninitialize’ is made to close the device. When an error
occurs closing the device, the standard error handling code in plError returns a non-false
vaue and the plClose function exits. If al went well, the device should now be closed and a
cal to plDevices is made, to update the list of open devices.

6.4.2 plGet

Description: plGet returns the device' s up-to-date handle if 1 argument is given, or returns
the value of the given parameter if 2 arguments are given.

plGet is the MEX-function which is used for obtaining the value of a parameter, a set of
parameters, or a complete device handle for a PixeL INK device. Firg, it is tested whether 1 or
2 arguments were given. If not, the else part of the check is executed, resulting in an error
message and the termination of plGet by using the Matlab cal mexErrMsgTxt. The first
argument is either a serial number, or a device handle structure. If it isadouble, it is stored in
the serid Number variable. If it is a struct containing a field with the name ‘ SerialNumber’,
the value of this field is stored in the serid Number variable (without further checking). If the
first argument is another data type, an error message is given and plGet is terminated.

After the serial number has been obtained, it is checked whether the device is open by cdling
plDevices. If not, an error message is given and plGet is terminated. If the device is open, it is
determined whether one or two arguments were given when calling plGet. If only one
argument was given, a cal to the plCreateDeviceHandle subroutine is made and the result of
that is returned. If two arguments were given, it is checked whether the second argument is a
sring. If it is not, an error message is given and plGet is terminated. If it is, the name of the
parameter is copied into a string variable and the subroutine plGetVdue is caled and the
result of that is returned.
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6.4.3 plGrab

Description: plGrab grabs a frame from the PixeLINK camera device and places it into an
mxATrray.

plGrab is the MEX-function that grabs a frame from the PixeLINK device and takes care of
the required postprocessing before delivering it to Matlab. Currently only one caling syntax
is supported, so it is checked whether there is exactly one input argument and one output
argument. If not, the else part of the check is executed, resulting in an error message and the
termination of plGrab by using the Matlab call mexErrMsgTxt. The input argument is either a
seriad number, or a device handle structure. If it is a double, it is stored in the seria Number
varigble. If it is a struct containing a field with the name ‘ SeriddNumber’, the vaue of this
field is stored in the serialNumber variable (without further checking). If the first argument is
another data type, an error message is given and plGrab is terminated.

The serid number is now used to obtain a PixeLINK API device ID by calling plDevices.
Using PimMegaStartVideoStream, the video stream is opened. Behind every cal to a
PixeLINK API function, plError is used to check for an error. If an error occurs while the
videostream is supposed to be active, PimMegaStopVideoStream is called before terminating.

Now, it is checked whether the camerais in ‘video mode, if it is not, a warning is printed to
the screen and the camera is set to video mode. Video mode is used because still mode
requires special lighting conditions or a shutter to control the exposure time®. After this the
program gets some camera parameters and settings:

get imagerType (colour or monochrome)

get dataTransferSize (8 bit or 16 bit format)

get decimation, width and height of the current subwindow*

caculate pixelWidth, pixelHeight according to the rules in the PixeLINK Megapixe
FireWire Camera Developer’s Manual®

get GrabColorConversion and GrabOutputType parameters using plDevices

Using the above parameters, 3 arrays must set up:

The capture array, in which the PixeLINK APl stores the raw image returned by the
camera. This array has the same number of elements (either 8 or 16 bit unsigned integers)
as the image has pixds (pixelWidth * pixelHeight) and is arranged as an mxArray of
[pixelWidth, pixelHeight].

The matlab array, which is returned to Matlab. In case of a RAW image, this array hasthe
same size and arrangement as the capture array. In case of a ‘Matlab IMAGE’, it is an
array of unsigned 8 bit integers three times the size of (pixdWidth * pixelHeight). It is
arranged as an mxArray of [pixelHeight, pixelWidth, 3]; In memory, this means that 3
column-mgjor arays of [pixelHeight, pixdWidth] are stored consecutively (like this
RRR....GGG....BBB....).

The RGB24 array is used as an intermediate array to store the result of PimMegaConvert
in case of a non-RAW image, before it is converted to fit into the matlab array. Its size is
aways (3 * pixdWidth * pixelHeight) and it is arranged as a norma C-type row-major
array (like this: RGBRGBRGB....).

3 [Vitana, 2002-1], §1.5.5
* [Vitana, 2002-1], p.92, ‘ imMegaSetSubWindow’
® [Vitana, 2002-1], p.92, ‘ imMegaSetSubWindow’
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Firg, a distinction between the various ‘GrabOutputType settings is made, using a case
congtruction. The size and dim variables are set to the required size and dimensions of the
matlab array. After that, the sizes of the capture array and the RGB24 array are defined. A
case construction is used to alocate memory for the matlab and capture arrays, differentiating
between 8 and 16 bits data size. After this, it is checked whether an error occurred, if so the
program is terminated. If everything went al right, the pointer to the matlab array is set.
When needed, memory is allocated for the RGB24 array.

Now, the image is captured by making a cdl to PimMegaReturnVideoData and the
videostream is closed using PimMegaStopVideoStream.
For postprocessing, two possibilities are distinguished using an if/else construction.

The first possbility occurs in case of a RAW image: An 8 bit RAW image is copied into
the matlab array usng memcpy, a 16 bit RAW image is converted to have al 10
significant bits in the right order, according to the PixeLINK Megapixel FirewWire Camera
User’s Manual’. The 2 most significant bits of the first byte, are shifted to be the 2 least
significant bits. The second byte is shifted 2 bits to the left (multiplied by 4), then the two
bytes are added (equivaent to alogical ‘and’ operation).

The second possibility occurs in case of an IMAGE or RGB24 output. Depending on 8
versus 16 bits and black/white versus colour, one of the PimMegaConvert* functionsis
caled to convert the captured image to a 24 bits per pixel image. For colour images, the
GrabColorConversion parameter is used to determine the agorithm to be used by the
PimMegaConvert* function. The result of PimMegaConvert* is stored into the RGB24
array. If the GrabOutputType is set to RGB24, the RGB24 array is directly copied into the
matlab array, using memcpy. In case of an IMAGE type, however, the RGB24 array must
be transposed in order for matlab to display it properly. This is done using two nested for
loops. Within the for-loops the bytes for R, G and B are copied to the appropriate
locations in the matlab array.

All above mentioned case and if constructions contain a default case resulting in an
appropriate error message when the distinguishing variable is not recognised.

Suggestions for improvement:
0 Implementation of the 5 other waysto cdl plGrab:
- moviematrix = plGrab(handle, imgmatrix)
- [imgmatrix, moviematrix] = plGrab(handle)
- plGrab(handle, imgmeatrix)
- plGrab(handle, imgmeatrix, moviematrix)
- plGrab(handle, imgmatrix, moviematrix, scaling factor)

0 Addition of RGB48 format for 16-bit captures
0 Testing the plGrab function with a colour camera (this should work)
0 Loop optimaisations
0 Capture aRAW image directly into the matlab array.
6.4.4 plisOpen

Description: pllsOpen checks whether the device has been opened. It returns O if the device
has not been opened, and 1 if it has been opened.

pl1sOpen is the MEX-function for checking if certain PixeLINK deviceis open.

8 [Vitana2002-2], Appendix C
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Firg, it is tested whether only 1 argument was given. If not, the else part of the check is
executed, resulting in an error message and the termination of pllsOpen by using the Matlab
call mexErrMsgTxt. The argument is either a serial number, or a device handle structure. If it
isadouble, it is stored in the serialNumber variable. If it is a struct containing a field with the
name ‘ SeriadlNumber’, the value of this field is stored in the serid Number variable (without
further checking). If the first argument is another data type, an error message is given and
plGet is terminated.

After the serid number has been obtained, it is checked whether the device is open by calling
plDevices. The result of the call to plDevicesis stored in the return array of pllsOpen.

6.4.5 plOpen

Description: plOpen opens a PixeLINK camera device and returns the device's handle. If
there is no camerawith the given serid number, alist of available serial numbersis printed.

plOpen is the MEX-function which takes care of opening a PixeLINK device for use with the
other plFGI functions. Firg it is tested whether the input argument is a number, if it is not, the
function terminates printing an appropriate error message using mexErrMsgTxt. Then it is
checked whether the device is open by caling plDevices. If the device is aready open, the
else pat of the if-construction is executed printing a warning message, then calling
pl CreateDeviceHandle and returning the handle.

If the device was not open, a call to PimMegaGetNumberDevices is made to get the amount
of available devices. When no devices are attached, plOpen exits with an appropriate error
message. When one or more devices are attached, a for-loop is entered to open every device,
store the serid number in the array of available serial numbers, check if the serial number
matches the requested serial number, then close it and loop. If the serial number matches the
requested seriad number, the variable found is set to true and the loop is exited by using a
break statement.

If found is not true, the array containing all available serial numbers is printed to the screen
and the function is terminated using mexErrMsgTxt.

Findly, the open device array is updated by calling plDevices.

Suggestions for improvement: Use plError after the call to PimMegaGetNumberDevices
instead of non standard error code.

6.4.6 plSet

Description: plSet sets the vaue of a given parameter. When 1 argument is given alist of all
possible parameters is given. When 2 arguments are given, the possible values of the given
parameters are given. When called with 3 or more arguments, the device' s parameter given in
the second argument will be set to the valug(s) given in the other argument(s).

plSet is the MEX-function used to change the parameter settings of a PixeLINK device. Firs,
it is checked whether any arguments are given, if not, an appropriate error message is printed
to the screen using mexPrintf, and the plSet is terminated using mexErrMsgTxt.

If one or more arguments were given, the first argument should be either a handle structure or
a serid number. If it is a double, it is stored in the seriddNumber varigble. If it is a struct
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containing a field with the name ‘SeriddNumber’, the value of this field is stored in the
seridNumber variable (without further checking). If the first argument is another data type, an
error message is given and plGet is terminated. After the serial number has been obtained, it is
checked whether the device is open by calling plDevices. If not, an error message is given and
plGet is terminated.

If only one argument was given, a list of parameter names is printed on the screen and pl Set
terminates. If a second argument was given, it is checked whether thisis a string. If not plSet
is terminated with an appropriate error message. If it is a gtring, it is stored in the
parametername variable. Depending on whether 2 or 3 arguments were given,
plPrintPossiblevalues is called (2 parameters), or plSetVaueis caled (3 arguments).

Suggestions for improvement:
0 Implementation of PimMegaSetOverlayCallBack
0 Implementation of PimM egaSetPreviewWindow
0 Implementation of PimMegaAutoExposure

6.4.7 plDevices

Description: plDevices maintains the ‘open device array’, in which the device ID’s (handles
to open devices) are stored. Also some settings, which are not stored in the PixeL INK Camera
API itsdlf, are stored in plDevices.

Since a rather detailed description of plDevices is given in paragraph 6.3 aready, here we
only added the additional information on the internal working of the function.

For every open device the following information is stored in the open device array: The
device's serid number, the device's ID which is used by the PixeLINK API to identify the
device, the GrabColorConversion parameter and the GrabOutputType parameter. Another
global variable, deviceCount, is incremented every time a device is opened and decremented
every time adeviceis closed, thus counting the number of open devices.

First mexLock is called, to make sure plDevices (containing the open device array) stays in
memory. Then it is checked whether any arguments are given and if the first argument is a
text string. If not, the error message in the else part of the check is displayed and plDevices
terminates. If it is, the first argument is stored in the task variable. If there is a second
argument, it should always be the serial number of a device. If it is not a number, plDevicesis
terminated with an error message.

A case construction is used to make afirst selection between the different tasks based on the
number of arguments given. For every number of arguments from 1 to 4, a different case
exists; the default case gives an error message. Inside a case, the different tasks are selected
using an if/dse if construction together with strcmp. When the stremp fails, an appropriate
error message is given and plDevices terminates.

1 argument

print This task is mainly intended for testing and debugging purposes. It prints dl
entries of the open device array to the screen, one device per ling, by using a for
loop (for i = 0 to deviceCount - 1).
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2 arguments

remove Thistask removes a device from the open device list. Using a for-loop (for i =0to
deviceCount - 1), the given serial number is compared to every serid number in
the open device array. As soon as a matching entry is found, a new for loop is
entered (for t = <number of matching entry> to deviceCount - 1) to overwrite
every entry, from the matching entry up to the last entry, with the entry
immediately following it (this goes wrong if the last entry is 31; see ‘ Suggestions
for improvement’). After the inner for loop finishes, deviceCount is decremented.

isopen  Thistask returns O if the device is not open, 1 if it is open. First the return value is
st to 0, then afor-loop (for i = 0 to deviceCount - 1) is entered. The given serid
number is compared to every seria number in the open device array. As soon as a
matching entry is found, the return vaue is set to 1, and the loop is left usng a
break statement.

get Thistask returns the device ID for a given serial number. It works the same way as
isopen, except that the return value is set to -1, and as soon as a matching entry is
found, the return value is set to the appropriate device ID.

3 arguments

add This task adds a new device to the open device array. Firg, it is checked whether
there is still room in the array to store the information of one more open device. If
the array is full, an error message is printed and plDevices is terminated. If there
sill is room, the entry after the last entry of the open device array (index:
deviceCount, because array indexing starts at deviceCount - 1) is filled with the
device ID given in the third argument, and suitable default values for the
parameters. After that, deviceCount is incremented.

getpar  This task reads the value of the given device parameter from the open device
array. Fird, the third argument, which should be a string with the name of the
requested parameter, is loaded into the parName variable, then the return value
(which should be a double) is nitialised. It is determined which parameter should
be returned by using strcmp in an if/then/else if/else construction. The procedure is
the same for every parameter: A temporary boolean variable t is used to indicate
whether a matching serial number was not found. It isset to 1, then a(for i =0 to
deviceCount - 1) loop is entered. As soon as a matching serial number is found,
the requested parameter is stored as return value, t is set to 0, and the for loop is
terminated using a bresk statement. Findly, if t till has value 1, an error message
is printed stating that the requested serial number could not be found.

4 arguments

setpar  This task writes the given vaue of the given device parameter in the open device
array. Itsinterna structure is amost the same as that of getpar, but the parameter
value is written, not read.

Suggestions for improvement: In ‘remove’, the inner for loop tries to copy one entry more
than needed. When having 32 camera's open, this could result in a segfault. The inner
loop for condition should be: (t =i; t < deviceCount - 1; t++)
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6.4.8 plCreateDeviceHandle

plCreateDeviceHandle is a subroutine which is linked to the plOpen and plGet MEX-
functions. When given the serial number of a PixeLINK device, it will create a Matlab struct
matrix containing all the device's parameter names with their respective values. This is the
so-cdled handle structure, which is returned by plOpen and pl Get.

After declaration of the necessary variables and structures, the device-ID for cdling the
PixeLINK API functions is obtained by calling plDevices. Then, for every parameter, the
appropriate API call is made to obtain its value. If the APl call returns the vaue for
unsupported function, the string ‘ Unsupported’ is stored as parameter value. If the API returns
any other error code, the string ‘Could not get value' is stored as parameter value. No other
error checking is being done. If everything went okay, the value of the requested parameter is
stored in a temporary variable by the PixeLINK APl and immediately after that it is stored
into the handle structure using mxSetField.

The only exception to this are the parameters * GrabColorConversion’ and ‘ GrabOutputType',
which are not stored in the PixeLINK AP, but in plDevices. They are obtained in a smilar
way to the device-ID by cdling plDevices using mexCallMatlab.

Suggestions  for improvement: Convert some of the if-constructions to switch
congtructions (for example the one used for SubWindowSize).

6.4.9 plError

plError is an error-checking function which is linked to every MEX-function that uses
PixeLINK API cals. It is caled after every call to such an API function. Required inputs are
the PixeLINK API return-code returned by the called API function and a string describing in
max. 33 characters what the program was doing when the possible error occurred.

Firgt, the string input of the plError function is used to create an error message ‘ The device's
API encountered a problem while <string>:". When the PixeLINK API return code (whichis
defined in PimMegaA piUser.h) indicates an error, this string is printed on the screen.

After that, a case construction is used to determine the nature of the PixeLINK API return
code. When everything is okay, plError returns a value of O (false). When an error occurred,
plError prints an appropriate descriptive message on the screen using mexPrintf and returns a
non-zero vaue (true). To make it possible to distinguish between critical and non-critica
errors, a value of 1 is returned on an error that might not be critical. A value of 2 is returned
on errors that are aways considered critical. Where appropriate, the program can decide on
this information to continue or to terminate.

Suggestions for improvement: The entire building of the string used in ‘ The device's API
encountered...” can be moved within the following ‘if (result != ApiSucces)’ condition.

6.4.10 plGetValue

plGetVaue is a subroutine which is linked to the plGet MEX-function. When given an
mxArray for returning the parameter value, the device's serid number and the name of the
parameter to be returned, it will return the parameter’ s value or values in the given mxArray.
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plGetVaue is very smilar to plCreateDeviceHandle. The most important difference is that
not all possible parameters of the device are obtained, but only the parameter or structure of
which the name was given. This is accomplished by using an if/elseif construction together
with multiple strcmp statements. An obvious difference is that the mxArray m can differ in
size according to the parameter that is stored in it.

When an unknown parameter name is given, plGetValue prints a list of known parameter
names to the screen.

6.4.11 plSetValue

plSetVaue is a subroutine linked to the plSet MEX-function. It needs 4 or more input
arguments:. the seriad number of the device, the name of the parameter to be set, the number of
values that are passed, all values that are needed to set the parameter.

Fird, the serial number is used to obtain the PixeLINK device-ID by caling dDevices. For
every parameter name, it is checked using an if/strcmp construction whether the right number
and type of values are given. If not, a descriptive error message is printed and plSetVaue is
terminated using a call to mexErrMsgTxt.

After this, another if/elsaif/strcmp construction is used to distinguish between the different
parameter names. For every parameter name, the passed values are copied into a variable,
parsed if necessary and a call is made to the rdevant PimMegaSet* function. For the

‘GrabColorConversion’ and the *GrabOutputType parameters, a call is made to plDevices as
these are stored there instead of in the PixeLINK API.

Errors found in the PixeLINK APl documentation:
[Vitana 2002-1], p.92, * PimMegaSetSubWindow’

(uStartColumn + uNumberColumns) must be less than PCS2112 MAX_WIDTH.
(uStartRow + uNumberRows) must be less than PCS2112 MAX_HEIGHT.

‘lessthan’ should be ‘less than or equd to'.
[Vitana 2002-1], p.94, ‘' PimMegaSetSubWindowPos'

(uStartColumn + current number of columns) must be less than PCS2112 MAX_WIDTH.
(uStartRow + current number of rows) must be less than PCS2112 MAX_HEIGHT.

‘lessthan’ should be ‘less than or equd to'.
[Vitana 2002-1], p.95, ‘ PimMegaSetSubWindowS ze’

(Current start column + Width) must be less than PCS2112 MAX_WIDTH.
(Current start row + Height) must be less than PCS2112 MAX_HEIGHT.

‘lessthan’ should be ‘less than or equd to'.
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6.4.12 plPrintPossibleValues

plPrintPossibleVaues is a subroutine linked to the plGet and plSet MEX-functions. When
given the name (string) of a parameter, it will use strcemp in an if/else if congtruction to
determine what should be printed. Then a short description of the given parametername and
its possible values is printed to the screen using mexPrintf.

6.4.13 plTypes

plTypesh contains al definitions that are used by the plFGI program. Currently, the only
values that are defined here are those used to store the * GrabOutputType' variable.
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7 Programming environment

This chapter describes the programming environment, which was used to create the updated
FGI system and plFGI. We used two different ways to build the MEX-files for the FGI
system and for pIFGI.

7.1  Updated FGI system

The updated FGI system was built in the same way as Ronald Heil and Chris Wauters did.
The Microsoft Visua C++ editor was only used for syntax highlighting. For compiling and
linking of the MEX-files we used their MHile ‘buildal.m’. For more information on this, we
refer to ‘Matlab Interface For Data Trandation Mach Frame grabbers - User Manua &
Technical Guide’’. We used Matlab version 5.3.1, with the ‘Microsoft 6.0 compiler in
C\Program Files\Microsoft Visual Studio’.

72 plFGI

For creating plFGI, we used Microsoft Visua C++ 6.0, for writing the source files, as well as
for compiling and linking. We used the following procedure to create a project with the
correct settings:

Create anew DLL project (File® New ® Projects® Win32 Dynamic-Link Library ®
A DLL that exports some symbols)

Throw away StdAfx.cpp, StdAfx.h and Projectname.h

Disable precompiled headers (Project ® Settings ® C/C++ ® Category Precompiled
Headers ® Not using precompiled headers)

Link the necessary libraries (Project ® Settings ® Link ® Category Genera ®
Object/library modules):

- Y:\soft95\matlab6\externilib\win32\microsoft\msvc60\ibmex.lib

- Y:\soft95\matlab6\extern\lib\win32\microsoft\msvce0\ibmx.lib

- Y:\software\framegrag\pixeink\api\pimmegaapi.lib

Export the mexFunction (Project ® Settings ® Link ® Category General ® Project
Options): / expor t : mexFuncti on

Implement Projectname.cpp, starting with the following template:

#defi ne W N32_LEAN AND MEAN

/* This excludes rarely-used stuff from Wndows headers. W don’'t
* know what that neans exactly, but it is generated by MS Visual C++
* when you create a project and we just copied it.
*/

#i ncl ude <wi ndows. h>

#i ncl ude "Y:\soft95\ mat| ab6\ ext ern\i ncl ude\ nex. h"

/* with Y:\soft95\ mat| ab6\extern\lib\wi n32\m crosoft\nmsvc60\Ilibnk.lib
* and Y:\soft 95\ matl ab6\extern\lib\wi n32\m crosoft\nmsvc60\Ilibmex.lib
*/

" [Odi/Kap., 1998], p.28-29
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#i ncl ude "Y:\software\franegrag\ pi xel i nk\ api \ pi megaapi user. h"
[* with Y:\software\franmegrag\ pi xel i nk\ api \ pi mregaapi .lib */

#i fdef __cpl uspl us
extern "C' {
#endi f

voi d mexFunction(int nlhs, nxArray *plhs[],
int nrhs, const nmxArray *prhs[])
{

}

#i fdef __cpl uspl us
} /* extern "C' */
#endi f

/* inmplenment the MEX function here */

Code example 2 Template for a plFGlI MEX-function

We used the libraries of Matlab version 6.1 and the PixeLINK Camera APl Release 3.0.

The MEX-files are implemented as C++ files (instead of C), because the PixeLINK Camera
APl is implemented in C++ and it uses language constructions that cannot be used with C
files. With the ext ern "C" command, the mexFunction is exported as a C function, so it will
be possible to cdl the function from within Matlab, just like norma C MEX-files.

The PixeLINK dll is loadtime linked. This means that when the MEX-file is loaded into
memory, the PixeLINK dll is loaded at the same time. Therefore, to use the MEX-files, it is
necessary that the file ‘PimMegaApi.dil’ is in the Windows-path (not the Matlab-path).
Otherwise Matlab will give an error-message like:

Unable to |l oad mex file: g:\fgi\bin\plOpen.dll.
The specified nodul e could not be found.

??? Invalid MEX-file

For us this caused some confusion, because we thought that there was something wrong with
our code. But instead the error-message was generated because the file ‘PimMegaApi.dil’
could not be found.

7.3 Testing

During development, frequent testing helped us to find bugs in plFGI. After the program
reached a stable working state, we have run afew other tests in the limited time that was till
avalable.

On suggestion of Assistant Professor Smutny, it was tested how much time the capturing of
multiple frames takes. This could possibly be used as an indication of the quality of the code
(memory leaks and resources that are not released would have become apparent this way).
Also, the performance of the code, the PixeLINK API and the PixeLINK camera could be
verified.

First, some basic tests were performed, showing that capturing the images resulted in a frame
rate a bit lower than that of the demo application, but that could be contributed to the
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overhead of caling functions from Matlab, and the lack of loop optimdisation in plFGI.
When testing different resolutions, the effect on overall capturing speed of the camera itself
became apparent: reducing the number of columns in the picture did not affect the capture
time very much, as the camera scans row by row. Reducing the number of rows reduced the
time needed for capturing accordingly. As a last experiment, the exposure time was variated.
Strangely enough, capturing 100 images would take less time than 100 times the exposure
time.

Aswe did not have much time to take a closer ook at these tests and do some more advanced
testing, this might be a good subject for future examination.

In Appendix E, the test results are included.
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Conclusion

For eight weeks we have worked on this project. In the beginning we both had no experience
with Matlab, frame grabbers or the C programming language. So we first spent a few days
reading documentation and studying the existing FGI. Very soon we were able to fix the
‘clear dl bug'. The proper release of the device driver’ s resources, which we were asked to do
later during our project, was not very difficult either.

Then we made the origina design of the new system. We implemented most of the command
layer and control layer. When we started implementing the device specific layer, we
encountered several problems, concerning dilI's. Neither of us had ever worked with dil’s
before, so we had to figure out how to load them, as well as how to build them. We spent alot
of time on this, but in the end we succeeded.

When studying the PixeLINK API, we discovered that it differs more from the DT Frame
Grabber SDK than we thought originaly. Since we did not see a neat solution to dea with
this problem, we decided in the end not to implement our originad design. Instead we
implemented plFGI in away smilar to the implementation of the origind FGI system.

So now we have the following results:

The origind FGI system is updated. The ‘clear dl bug' is fixed and the device driver's
resources are released properly. More descriptive error messages are added and the
documentation of grabfg isimproved. The ‘polishing’ problem till remains unsolved though.

For the PixeLINK cameras plFGI is implemented. It supports most basic functionality: to
open and close a device, check whether a device is opened, get and set a number of
parameters and grab an image from the camera. Unlike the origind FGI system, it only
provides 1 way to cal plGrab (instead of the 6 ways to call grabfg). Also it has no reset-
function, because the PixeLINK API does not provide this.

We made afull list of topics for improvement, which isincluded in Appendix B.

We both enjoyed working on this project very much. For both of us this was the first time to
put into practice everything we had learned during our studies, and it is nice to see that we
were able to finish this project successfully.

It is a pity that it took us s0 long to find out how to work with dilI’s. We might have been able
to ddiver a program with more functionality, if that had not taken us so much time. Also it
might have been a good idea to start working on the device specific layer first (instead of the
command and control layer), since that part involved most of the things unknown to us.
Programming the command and control layer was a rather straightforward task, the effort of
which was easier to estimate. If we had started with the device specific layer, we would have
discovered earlier that our origina design would not work out. This would have saved us the
time of implementing the command and control layer, which are unused in the end.

Working on this project is not the only thing we enjoyed during our stay here. We dso had a
lovely time in a different country, during which we learned a lot about the Czech culture and
especially the beautiful city of Prague.
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Appendix A. List of updates

These are dl updates made to FGI in June-August 2002:

Added a cal to mexLock in mainfg, so the handles to open devices will survive the
‘clear all’ and‘cl ear mex’ commands.

Added the function destroyFrameOnErrorExit in grabfg, to properly release the device
driver’s resources.

Changed the layout of grabfg to improve readability.
Added more descriptive error messages to grabfg.

Improved the documentation of grabfg, so now al 6 ways of cdling grabfg are
documented.
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Appendix B. Topics for improvement

Thisis afull list of al topics for improvement on the DataTrandation and PixeLINK Frame
Grabber Interfaces:

B.1 DataTranslation FGI

Polishing: show the settings for device specific functions in the device information
structure

B.2 PixeLINK FGI

plGrab: Implementation of the 5 other waysto cal plGrab:

- moviematrix = plGrab(handle, imgmatrix)

[imgmatrix, moviematrix] = plGrab(handle)

- plGrab(handle, imgmatrix)

- plGrab(handle, imgmatrix, moviematrix)

- plGrab(handle, imgmatrix, moviematrix, scaling factor)

plGrab: Addition of RGB48 format for 16-bit captures

plGrab: Testing the plGrab function with a colour camera (this should work)

plGrab: Loop optimaisations

plGrab: Capture a RAW image directly into the left hand array (*plhg]) of the
mexFunction

plOpen: Use plError after the call to PimMegaGetNumberDevices instead of non standard
error code

plSet: Implementation of PimM egaSetOverlayCallBack

plSet: Implementation of PimM egaSetPreview\Window

plSet: Implementation of PimM egaAutoExposure

plDevices. In ‘remove’, the inner for loop tries to copy one entry more than needed.
When having 32 camera’'s open, this could result in a segfault. The inner loop for
condition should be: (t = i; t < deviceCount - 1; t++)

plCreateDeviceHandle: Convert some of the if-constructions to switch constructions (for
example the one used for SubWindowSize)

plError: The entire building of the string used in * The device's API encountered...” can be
moved within the following if (result != ApiSucces)’ condition.

Function to check whether the camera is connected to the computer

Reset function, to set all parameters to their default value

Demo M-files

Additiond tests on the performance of plFGI
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Appendix C. Updated source code of FGI 2000

Thisis a part of the source of grabfg, to show the changes to FGI 2000, which are described
in paragraphs 4.3 (Proper release of the device driver’s resources) and 4.4 (Other changes to
the origina FGlI).

/*********************************************************************/

/** Filenane: grabfg.c **
/** Authors: D.J. Oei, A Kapoerchan **
/** Date: 10 July 1998 **
/** Last update by original authors: 17 August 1998 **
/** Modified by: R Heil, C L. \Wauters 17 April 2000 **
/** Last update by R Heil, C.L.Wauters: 01 June 2000 **
/** **/
/** Modified by: L.I1.Cei, M A. E.Bakker *x ]
/** Updat es: source cleaned up and properly indented 2002/ 07/02 **
[ ** destroy frame on errorexit 2002/07/03 **
[** i mproved error nmessages after acquire frame 2002/07/04 **/

* % * %
5*********************************************************************;
/** This C-file contains the source-code to grab an inmage. **
/*********************************************************************/
/** Input: device information structure (devinfo) **
/[** Qutput: Matlab mxArray (imgmatrix) **
/** Syntax: imgmatrix = grabfg(devinfo) **
[** nmovi ematri x = grabfg(devinfo, imgmatrix) **
[ ** [imgmatrix, noviematrix] = grabfg(devinfo) **
[** gr abf g(devi nfo, inmgmatrix) **
[ ** grabfg(devinfo, imgmatrix, noviematrix) **/
[** gr abfg(devinfo, ingmatrix, noviematrix, scaling factor) **/

/*********************************************************************/

#i ncl ude <nex. h>
#include <stdlib.h>
#i ncl ude "w ndows. h"
#i ncl ude "ol wi ntyp. h"
#i ncl ude "ol ingapi.h"
#i ncl ude "ol fgapi.h"
#i nclude "Dtcol ors. h"

/* Added by M Bakker 2002/07/03 18: 25
* this subroutine calls O FgDestroyFrane to rel ease resources that were not
* properly rel eased when another error was encountered during the grabbing.
*/
voi d destroyFrameOnErrorExit(OLT_I MG DEV_I D Deviceld, OLT_FG FRAME_ID Franel d)
{
OLT_API STATUS result;
result = O FgDestroyFrame(Deviceld, Franeld);
switch (result)
{
case OLC_STS NORMAL: br eak
case OLC_STS BUSY: mexPrintf("Still busy with acquisition.\n");
mexPrintf("Failed to destroy allocated \
resources while recovering fromthe error \
di spl ayed below.\n");
br eak;
case OLC_STS_ | NVALI DFRAMEHANDLE: nexPrintf("lnvalid frame handle.\n");
mexPrintf("Failed to destroy allocated \
resources while recovering fromthe error \
di spl ayed below.\n");
break;
case OLC_STS FRAMENOTALLOCATED: mexPrintf("Frame not allocated.\n");
mexPrintf("Failed to destroy allocated \
resources while recovering fromthe error \
di spl ayed below. \n");
br eak;
case OLC_STS NONOLMSG mexPrintf("Unsupported or unknown message \
passed to the device driver.\n");
mexPrintf("Failed to destroy allocated \
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case

case

case

case

case

case

case

case

case

case

resources while recovering fromthe error \
di spl ayed below. \n");

br eak;
case OLC_STS_FRAMEI SMAPPED: mexPrintf("Cannot destroy a frame that is \
still mapped.\n");

defaul t:
}
return;
OLC_STS_BUSY:

OLC_STS_SYSERROR:

OLC_STS_TI MEOUT:

OLC_STS_FI FO_OVERFLOW

OLC_STS_FI ELD_OVERFLOW

mexPrintf("Failed to destroy allocated \
resources while recovering fromthe error \
di spl ayed below. \n");

br eak;

mexPrintf("Unknown error.\n");

mexPrintf("Failed to destroy allocated \
resources while recovering fromthe error \
di spl ayed bel ow.\n");

br eak;

destroyFrameOnError Exit ((OLT_I MG _DEV_I D) Devi cel d, \
Franmeld); /* M Bakker 2002/07/03 */

mexPrintf("Acquisition section of the device still \
busy.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

destroyFranmeOnErrorExit((O.T_I M5 DEV_I D) Devi cel d, \
Franmeld); /* M Bakker 2002/07/03 */

mexPrintf("Unable to comunicate with the device.\n");

mexErr MsgTxt ("Unable to grab an i mage.\n");

return;

destroyFrameOnError Exit ((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */

mexPrintf("Ti meout waiting for acquisition.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

destroyFraneOnError Exi t ((OLT_I MG _DEV_I D) Devi cel d, \
Franmeld); /* M Bakker 2002/07/03 */

mexPrintf("Too much activity on host bus during \
transfer.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

destroyFrameOnError Exi t ((OLT_I MG _DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */

mexPrintf("Too nuch activity waiting on host bus \
during transfer.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

OLC_STS_| NVALI DFRAMEHANDLE: destroyFrameOnError Exit ((OLT_| MG _DEV_I D) Devi cel d, \

OLC_STS_CLAMP:

OLC_STS_VERTI CALI NC:

OLC_STS_FI RSTACTPI X:

OLC_STS_ACTPI XCOUNT:

Framel d); /* M Bakker 2002/07/03 */

mexPrintf("lInvalid Franmehandle.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

dest royFrameOnError Exit ((OLT_I MG_DEV_I D) Devi cel d, \
Frameld); /* M Bakker 2002/07/03 */

mexPrintf("Clanp start exceeds clanp end.\n");

mexErr MsgTxt ("Unable to grab an i mage.\n");

return;

destroyFranmeOnError Exit((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */

mexPrintf("Vertical increment not equal to 1.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

destroyFrameOnError Exi t ((OLT_I MG_DEV_I D) Devi cel d, \
Franmeld); /* M Bakker 2002/07/03 */

mexPrintf("First active pixel exceeds backporch start \
or clanp start.\n");

mexErr MsgTxt ("Unable to grab an imge.\n");

return;

destroyFrameOnError Exi t ((OLT_I MG_DEV_I D) Devi cel d, \
Franmeld); /* M Bakker 2002/07/03 */

mexPrintf("Active line area is not between backporch \
start and total pixels per line.\n");
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case

case

case

case

case

case

case

case

case

case

case

case

case

case

mexErr MsgTxt ("Unable to grab an imge.\n");

return;
OLC_STS_ACTLI NECOUNT: destroyFrameOnError Exit((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Active line count exceeds total |ines per \
field.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
OLC_STS_FRAMELEFT: destroyFranmeOnErrorExit((OLT_I MG_DEV_I D) Devi celd, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Franme |left exceeds active pixel count.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
OLC_STS_RANGE: destroyFrameOnError Exit ((OLT_I MG _DEV_I D) Devi cel d, \
Frameld); /* M Bakker 2002/07/03 */
mexPrintf("Difference between whitel evel and \
bl ackl evel too large.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
OLC_STS_FRAMETOP: destroyFrameOnError Exi t ((OLT_I MG_DEV_I D) Devi cel d, \
Franmeld); /* M Bakker 2002/07/03 */
mexPrintf("Franme top exceeds active line count.\n");
mexErr MsgTxt ("Unable to grab an i mage.\n");
return;
OLC_STS_FRAMEW DTH: destroyFraneOnErrorExit((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Frame width not multiple of 4 or exceeds \
active pixel count.\n");
mexErr MsgTxt ("Unable to grab an i mage.\n");
return;
OLC_STS_FRAMEHEI GHT: destroyFrameOnError Exit ((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Frane height will cause digitalisation to \
exceed active pixel count.\n");
mexErr MsgTxt ("Unable to grab an i mage.\n");
return;
OLC_STS_HSYNCSEARCHPOS: destroyFrameOnErrorExit((OLT_I MG_DEV_I D) Devi cel d, \

Framel d); /* M Bakker 2002/07/03 */
mexPrintf("H sync search position precedes H sync \
insert position.\n");
mexErr MsgTxt ("Unable to grab an i mage.\n");
return;

OLC_STS_VSYNCSEARCHPOS: destroyFrameOnErrorExit((OLT_I MG_DEV_I D) Devi cel d, \

Framel d); /* M Bakker 2002/07/03 */
mexPrintf("V sync search position precedes V sync \
insert position.\n");
mexErr MsgTxt ("Unabl e to grab an imge.\n");
return;

OLC_STS_ | NTERLACEDHGTGRAN: destroyFrameOnError Exit((CQ.T_I M5 DEV_I D) Devi cel d, \

Framel d); /* M Bakker 2002/07/03 */

mexPrintf("Frame height granularity is illegal.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;

OLC_STS_| NTERLACEDTOPGRAN: destroyFranmeOnErrorExit ((OLT_I MG_DEV_I D) Devi cel d, \

Framel d); /* M Bakker 2002/07/03 */

mexPrintf("Frame top granularity is illegal.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
OLC_STS WHI TELEVEL: destroyFrameOnErrorExit ((OLT_I MG_DEV_I D) Devi cel d, \
Frameld); /* M Bakker 2002/07/03 */
mexPrintf("White | evel cannot be set.\n");
mexErr MsgTxt ("Unable to grab an i mage.\n");
return;
OLC_STS_NONOLMSG: destroyFrameOnErrorExit((OLT_I MG _DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
nmexPrintf (" Unsupported or unknown nessage passed to \
the device driver.\n");
mexErr MsgTxt ("Unable to grab an i mage.\n");
return;
OLC_STS_MODECONFLI CT: destroyFrameOnErrorExit((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Mde conflict.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
OLC_STS_BUFSI Z: destroyFrameOnError Exi t ((OLT_I MG_DEV_I D) Devi cel d, \

Franmeld); /* M Bakker 2002/07/03 */
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mexPrintf("Buffersize is too small.\n");
mexErr MsgTxt ("Unabl e to grab an i mge.\n");
return;
case OLC_STS NULL: destroyFrameOnErrorExit((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Pointer supplied is NULL.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
def aul t: destroyFrameOnErrorExit ((OLT_I MG_DEV_I D) Devi cel d, \
Framel d); /* M Bakker 2002/07/03 */
mexPrintf("Unknown error.\n");
mexErr MsgTxt ("Unable to grab an imge.\n");
return;
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Appendix D. Source code of plFGI

D.1 plClose.cpp

/************************************************************************/

/* Fil enane: pl Cl ose. cpp */
/* Description: Source code for the function plClose */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 07 */
/* Updates: */
/************************************************************************/
/* plClose closes a pixelink device. */
/************************************************************************/
/* lnput: prhs[0] = (nmxArray) handl e of the device */
/* (u32) serial number of the device */
/* Qutput: - */
/* Syntax: plClose(handle) or plClose(serial nunber) */
/************************************************************************/

#define W N32_LEAN_AND_MEAN /* Exclude rarely-used stuff fromWndows headers */
#i ncl ude <wi ndows. h>

#i nclude "Y:\soft 95\ mat| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ mat| ab6\ extern\lib\wi n32\' m crosoft\nsvc60\Ilibmex.lib */
/* and Y:\soft95\ matl ab6\extern\lib\wi n32\m crosoft\msvc60\libnx.lib */

#include "Y:\software\franegrag\pi xel i nk\ api \ pi negaapi user. h"
/* with Y:\software\franegrag\ pi xel i nk\ api \ pi megaapi.lib */

#include "..\plError.h"

#i fdef __cplusplus
extern "C' {

#endi f

voi d mexFunction(int nlhs, nkArray *plhs[], int nrhs, const mxArray *prhs[])

{ PXL_RETURN _CCDE nRet Val ue; /* the return codes of the pixelink functions */
mxArray *serial Nunmber Fi el d;
U32 serial Nunber = -1; /* the serial nunber of the device */
HANDLE devi cel d; /* the deviceld Pimvegalnitialize returns */
nkArray *lhs[1], *rhs[2]; /* to call fgdevices */

doubl e *px;
int isOpen = 0;

/* prhs[0] should be the device handle (struct) or serial nunber (int) */
if (nrhs==1)
{

/* get the serial Number */

if (nmxlsStruct(prhs[0]))

{
serial NumberField = nxGet Field(prhs[0], 0O, "Serial Number");
seri al Nunber = (U32)mxGet Scal ar(seri al Nunber Fi el d);

LI se if (mxlsDoubl e(prhs[0]))

{
serial Number = (U32) mxGet Scal ar (prhs[0]);
}
el se
{
mexPrintf("PixeLINK Interface error.\n");
mexPrintf("plClose: Wong argunments given. ne argument needed (device \
handl e or serial number).\n");
mexErr MsgTxt ("\n");
}
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/* check whether the device has been opened */
rhs[0] = nmxCreateString("isopen");

rhs[1] = nxCreateDoubl eMatrix(1, 1, nkREAL);

px = nmxGetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");
i sOpen = (int)mGetScal ar(lhs[0]);

if (isOpen)
{

/* get the deviceld */
rhs[0] = mxCreateString("get");

rhs[1] = mxCreateDoubl eMatrix(1, 1, nkREAL) ;

px = nxGetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");
deviceld = (HANDLE *) (i nt)nmxGet Scal ar (1 hs[0]);
/* uninitialize the device */

nRet Val ue = Pi mMegaUninitialize(&deviceld);

if (plError(nRetValue, "closing the device"))

mexErr MsgTxt ("\'n");

}
/* update the open device array in plDevices */
rhs[0] = mxCreateString("renove");

rhs[1] = mxCreat eDoubl eMatrix(1, 1, kREAL) ;
px = nxGet Pr(rhs[1]);

px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");

else /* 1isOpen */

{
mexPrintf("pl Close: cannot close device with serial nunber %d.\n",\
seri al Nunber);
mexPrintf("Device has not been opened.\n");
mexErr MsgTxt ("\ n");
}

}
else /* ! ((nrhs==1) && nxlsStruct(prhs[0])) */

mexPrintf("PixeLINK Interface error.\n");

mexPrintf("pl Close: Wong argunents given. One argunent needed (device \
handl e or serial nunber).\n");

mexErr MsgTxt ("\n");

}
}
#i fdef __cplusplus

} /* extern "C" */
#endi f
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D.2 plCreateDeviceHandle.cpp

/************************************************************************/

* Fil enanme: pl Creat eDevi ceHandl e. cpp */
* Description: Source code for plCreateDeviceHandl e */
* Aut hors: M A. E. Bakker, L.I.Cei */
* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
* Dat e: 2002/ 08/ 09 */
* Updat es: */
************************************************************************/
* pl Creat eDevi ceHandl e creates the device handle (i.e. the structure */
* with settings), which has to be returned to the matlab user. */
************************************************************************/
* Input: returnarray (nmxArray) mxArray for receiving the structure */
* seri al Nunber (U32) serial number of the device */
* Qutput: - */
* Syntax: pl CreateDeviceHandl e(returnArray, serial Nunber) */
*

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/ ***********************************************************************/
#i ncl ude <wi ndows. h>

#include "Y:\soft95\ mat| ab6\ ext ern\i ncl ude\ mex. h"

#include "Y:\software\franegrag\pi xel i nk\ api \ pi negaapi user. h"

#i ncl ude "pl Types. h"

voi d pl Creat eDevi ceHandl e(mxArray *returnArray[], U32 serial Nunber)
{

/* m= nmxArray structure to be returned as device handle */

/* Ihs, rhs used to call plDevices */

nmxArray *m *lhs[1], *rhs[3];

doubl e *px;

HANDLE devi cel d;

/* variable for receiving the error codes the pixelink api functions return */
PXL_RETURN_CODE nRet Val ue;

i nt nof=40; /* number of fields of the device handle structure */
int rows=1;
int cols=1;
char *fiel dnanes[] = /* names of the fields of the device handle structure */
{
"Devi cel D",
"Bl ueGin", "Current FraneRat e", "Dat aTr ansfer Si ze",
"Exposure", "ExposureTi ne", " Gamm",
" Gpo", "GreenGin", " Har dwar eVer si on. Product | D',
" Har dwar eVer si on. Seri al Nunber", "HardwareVersion. FirmvareVersion", \
" Har dwar eVer si on. FpgaVer si on",
"I mager Chi pl d", "I mager Cl ocki ng", "I mager Nane",
"1 mager Type", "MonoGai n", "Pr evi ewW ndowPos. Top",
"Previ ewW ndowPos. Left", "Previ ewl ndowSi ze. Hei ght", \
"Previ ewW¥ ndowsi ze. Wdt h",
"RedGai n", "Saturation", "Seri al Nunmber ",
" Sof t war eVer si on", " SubW ndow. Deci nati on", " SubW ndow. St art Row',
" SubW ndow. St art Col utm", " SubW ndow. Nunber Rows", " SubW ndow. Nurber Col umrms",
" SubW ndowPos. St art Row', " SubW ndowPos. St art Col umm", \
" SubW ndowSi ze. Deci mat i on",
" SubW ndowSi ze. Hei ght", " SubW ndowSi ze. W dt h", "Ti meout ",
"Vi deoMbde", " GrabCol or Conversi on", " GrabQut put Type"
b

mXArray *tnmp, *tnp2, *tnp3, *tnp4, *tnpb5;
doubl e *tnmppr, *tnppr2, *tnmppr3, *tnppr4, *tnmpprb5;

/* variables used for receiving the settings */

u32 bl ueGai nval ue = -1;

float current FrameRat eVal ue = -1;
u32 dat aTransferSi zeVal ue = -1;
u32 exposureVal ue = -1;

float exposureTi meVal ue = -1;
float gammVal ue = -1;

u32 gpoVal ue = -1;
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u32 greenGai nVal ue = -1;
HARDWARE_VERSI ON har dwar eVer si onVal ue;

u32 i mager Chi pl dval ue = -1;

u32 i mger Cl ocki ngval ue = -1;

LPSTR i mager NameVal ue;

u32 i mger TypeVal ue = -1,

u32 monoGai nVal ue = -1;

| ong previ ewW ndowPosLeft Val ue = -1;

| ong previ ewW ndowPosTopVal ue = -1;

u32 previ ewWN ndowSi zeW dt hval ue = -1,
u32 previ ewW ndowSi zeHei ght Val ue = -1;
u32 redGai nval ue = -1;

u32 saturationvalue = -1;

u32 seri al Nunmber Val ue = -1;

u32 sof t war eVer si onVal ue = -1;

u32 subW ndowDeci nati onVal ue = -1;

u32 subW ndowst art Col umVal ue = -1;
u32 subW ndowSt art Rowval ue = -1;

u32 subW ndowNumber Col utmsVal ue = -1;
u32 subW ndowNumber RowsVal ue = -1;

u32 subW ndowPosSt art Col utmVal ue = -1;
u32 subW ndowPosSt art Rowval ue = -1;
u32 subW ndowSi zeDeci mati onVal ue = -1;
u32 subW ndowSi zeW dt hval ue = -1;

u32 subW ndowSi zeHei ght Val ue = -1;

u32 timeout Val ue = -1;

u32 vi deoModeVal ue = -1;

u32 gr abCol or Conversion = -1;

u32 gr abCQut put Type = -1;

/********************************************************************/

/* Get the deviceld */

/********************************************************************/

rhs[0] = nxCreateString("get");

rhs[1] = mxCreateDoubl eMatrix(1, 1, m/xREAL);
px = nxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");

devi celd = (HANDLE) (i nt)nxGet Scal ar (| hs[0]);

/********************************************************************/

/* Get all settings and store themin the mxArray */

/********************************************************************/

m = nmxCr eateStruct Matri x(rows, cols, nof, (const char **)fiel dnanmes);

/* DevicelD */

tnp = nxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = mxGet Pr (tnp);

tmppr[0] = (int)deviceld,;

mxSet Field(m O, "DevicelD", tnp);

/* Blue Gain */
nRet Val ue = Pi mvegaGet Bl ueGai n(devi cel d, &bl ueGai nVal ue);

i f (Api Success == nRet Val ue)
tnp = nxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = nmxGet Pr (tnp);
tmppr[0] = (U32)bl ueGai nVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tmp = mxCreateString("Unsupported");
}
el se
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tnmp = mxCreateString("Could not get value");
}
mxSet Field(m O, "BlueGain", tnp);

/* Current Frame Rate */
nRet Val ue = Pi mvegaGet Current Fr aneRat e(devi cel d, &current FraneRat eVal ue) ;

i f (ApiSuccess == nRet Val ue)
tnmp = nmxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nmxGet Pr (tnp);
tnppr[ 0] = current FraneRat eVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)

nxCr eat eStri ng("Unsupported");

3

mxCr eat eString(" Coul d not get value");

3

}
nxSet Field(m 0, "CurrentFrameRate", tnp);

/* Data Transfer Size */
nRet Val ue = Pi mMegaGet Dat aTr ansf er Si ze(devi cel d, &dat aTransferSi zeVal ue);

i f (ApiSuccess == nRet Val ue)
if (dataTransferSi zeVal ue == DATA_8BI T_SI ZE)
{ tmp = mxCreateString("DATA 8BIT_SI ZE");
LI se if (dataTransferSizeVal ue == DATA_16BI T_SI ZE)

tmp = nxCreateString("DATA _16BI T_SI ZE");

tmp = mxCreateString("Unknown val ue");

el se if (Api Not SupportedError == nRet Val ue)

nxCreateString("Unsupported");

3

nxCreateString("Could not get value");

3

}
mxSet Field(m O, "DataTransferSize", tnp);

/* Exposure */
nRet Val ue = Pi mvegaGet Exposur e(devi cel d, &exposureVal ue);

i f (Api Success == nRet Val ue)
{
tnmp = nmxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = nmxGet Pr (tnp);
tmppr[0] = (U32)exposureVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnp = mxCreateString("Unsupported");
}
el se
{

tmp = mxCreateString("Could not get value");
}
nxSet Field(m 0, "Exposure", tnp);

/* Exposure Time */
nRet Val ue = Pi mvegaGet Exposur eTi me(devi cel d, &exposureTi meVal ue);

i f (ApiSuccess == nRet Val ue)
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tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nmxCGet Pr(tnp);
tmppr[ 0] = exposureTi meVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnp = mxCreateString("Unsupported");
}
el se
{

nxCreateString("Could not get value");

3

}
mxSet Field(m O, "ExposureTinme", tnmp);

/* Gamma */
nRet Val ue = Pi mMegaGet Gamma(devi cel d, &ganmmaVal ue);

i f (ApiSuccess == nRet Val ue)
tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = nxGet Pr(tnp);
tmppr[ 0] = gammVal ue;

el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
}
el se
{

tnmp = mxCreateString("Could not get value");
}
mxSet Field(m 0, "Gamm", tnp);

/* Gpo */
nRet Val ue = Pi m\VegaGet Gpo(devi celd, &gpoVal ue);

i f (ApiSuccess == nRet Val ue)
if (gpoValue == 0)
{
tnp = nkCreateString("Off");
}
else if (gpoValue == 1)
{
tmp = nmxCreateString("On");
}
el se
{
tmp = nmxCreateString("Unknown val ue");
} }
el se if (Api Not SupportedError == nRet Val ue)
{
tnp = mxCreateString("Unsupported");
}
el se
{

tnp = mxCreateString("Could not get val ue");
}
mxSet Field(m 0, "Gpo", tnmp);

/* Green Gain */
nRet Val ue = Pi mMegaGet G eenGai n(devi cel d, &greenGai nVal ue);

i f (ApiSuccess == nRet Val ue)

{
tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nxGet Pr(tnp);
tmppr[ 0] = (U32)greenGai nVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
}
el se
{

a7
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tnmp = mxCreateString("Could not get value");
}
mxSet Field(m 0, "GreenGain", tnp);

/* Hardware Version */
nRet Val ue = Pi mMegaGet Har dwar eVer si on(devi cel d, &har dwar eVer si onVal ue) ;

i f (ApiSuccess == nRet Val ue)

tnmp = mxCreateString((const char *)hardwareVersionVal ue. Product|D);

tmp2 = nmxCreateString((const char *)hardwareVersionVal ue. Seri al Nunber) ;
tmp3 = nxCreateString((const char *)hardwareVersionVal ue. Fi r mwar eVer si on) ;
tnmp4 = nxCreateString((const char *)hardwareVersionVal ue. FpgaVer si on);
}
el se if (Api Not SupportedError == nRet Val ue)
{
tmp = mxCreateString("Unsupported");
tnmp2 = nxCreateString("Unsupported");
tnmp3 = mxCreateString("Unsupported");
tnmp4 = nxCreateString("Unsupported");
}
el se
{

tnmp = mxCreateString("Could not get value");

tmp2 = mxCreateString("Could not get value");
tmp3 = nxCreateString("Could not get value");
tmp4 = nmxCreateString("Could not get value");

}

nxSet Fi el d(m 0, "HardwareVersion.ProductlD', tnp);

mxSet Fi el d(m 0, "HardwareVersion. Serial Nunber", tnp2);
nxSet Fi el d(m 0, "HardwareVersion.FirmnareVersion", tnmp3);
mxSet Fi el d(m 0, "HardwareVersion. FpgaVersion", tnp4);

/* Imager Chip ID */
nRet Val ue = Pi mVegaGet | mager Chi pl d(devi cel d, & nmager Chi pl dVal ue);

i f (ApiSuccess == nRet Val ue)
tnmp = nmxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = nmxGet Pr (tnp);
tmppr[0] = (U32)i mager Chi pl dVval ue;

el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
}
el se
{

nxCreateString("Could not get value");

3

}
mxSet Field(m O, "IlmagerChipld", tmp);

/* 1 mager Clocking */
nRet Val ue = Pi mvegaGet | mager Cl ocki ng(devi cel d, & mager Cl ocki ngVal ue);

i f (ApiSuccess == nRet Val ue)

{
i f (imagerCl ockingVal ue == 0x00)
{

tnp = nxCreateString("0x00: External (16MHz) No division");

el se if (imagerClockingValue == 0x01)

{ tnp = nxCreateString("0x01: External (16MHz) Division by 2");
}el se if (imgerClockingValue == 0x02)

{ tnp = nxCreateString("0x02: External (16MHz) Division by 4");
}el se if (i mgerClockingVal ue == 0x80)

{ tnp = nxCreateString("0x80: Internal (24MHz) No division");
iel se if (i mgerClockingVal ue == 0x81)

tnp = nxCreateString("0x81: Internal (24MHz) Division by 2");
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el se if (imagerCl ockingVal ue == 0x82)
{
tmp = nxCreateString("0x82: Internal (24MHz) Division by 4");
}
el se
{ .
tmp = mxCreateString("Unknown val ue");
}
Yoo .
el se if (Api Not SupportedError == nRet Val ue)
{
tnp = mxCreateString("Unsupported");
}
el se
{ .
tnp = mxCreateString("Could not get value");

}
nxSet Field(m O, "IlnmagerCl ocking", tnp);

/* 1 mager Name */
i mger NameVal ue = (char *)nxCall oc(81, sizeof(char));

nRet Val ue = Pi mMegaGet | mager Nane(devi cel d, inager NaneVal ue);
i f (ApiSuccess == nRet Val ue)

tnmp = mxCreateString(imger NanmeVal ue);
]:el se i f (Api Not SupportedError == nRet Val ue)

tnmp = mxCreateString("Unsupported");

tnmp = mxCreateString("Could not get value");
}
mxSet Field(m O, "IlnmagerNanme", tnp);

/* I mager Type */
nRet Val ue = Pi mviegaCet | mager Type(devi cel d, & nager TypeVal ue);

i f (ApiSuccess == nRet Val ue)

if (imagerTypeVal ue == PCS2112M | MAGER)

tmp = nmxCreateString("PCS2112M | MAGER ( Monochrome Canmera)");
}
else if (imagerTypeValue == PCS2112C_| MAGER)
{
tmp = nmxCreateString("PCS2112C_| MAGER (Col or Canera)");
}
el se
{ .
tmp = mxCreateString("Unknown val ue");
}
oo .
el se if (Api Not SupportedError == nRet Val ue)
{
tnp = mxCreateString("Unsupported");
}
el se
{

tnp = mxCreateString("Could not get value");
}
nxSet Field(m 0, "lmagerType", tnp);

/* Mono Gain */
nRet Val ue = Pi mvegaGet MonoGai n(devi cel d, &mnoGai nVal ue) ;

i f (ApiSuccess == nRet Val ue)
tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = nxGet Pr(tnp);
tmppr[0] = (U32)nonoGai nVal ue;
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el se if (Api NotSupportedError ==

nRet Val ue)

tnp = mxCreateString("Unsupported");

3

nxCreateString("Could not get value");

}
mxSet Field(m O, "MnoGain", tnp);

/* Preview W ndow Pos */

nRet Val ue = Pi mvegaCet Previ ewW ndowPos(devi cel d, &previ ewW ndowPosLeft Val ue, \
&pr evi ewW ndowPosTopVal ue) ;

i f (ApiSuccess == nRet Val ue)

tnmp = mxCreat eDoubl eMatri x(1,
tmppr = nmxGet Pr (tnp);

tnmppr[0] = (long)previ ewW ndowPosLeft Val ue;
tmp2 = nxCreat eDoubl eMatri x(1, 1, nxREAL);

tmppr2 = nmxGet Pr(tnp2);

tmppr2[ 0] = (I ong)previ ewW ndowPosTopVal ue;

}
el se i f (Api NotSupportedError ==
{

1, nxREAL);

nRet Val ue)

tnmp = mxCreateString("Unsupported");
tnmp2 = nmxCreateString("Unsupported");

}

el se

{

tmp = mxCreateString("Could not get value");
not get val ue");

tnmp2 = nxCreateString("Could

}
mxSet Field(m 0, "Previ ewW ndowPos. Left",
nxSet Field(m 0, "Previ ewW ndowPos. Top",

/* Preview W ndow Si ze */

tm);
tnmp2) ;

nRet Val ue = Pi mvegaCGet Previ ewW ndowSi ze(devi cel d, &previ ewWW ndowSi zeW dt hVal ue, \
&pr evi ewW ndowSi zeHei ght Val ue) ;

i f (Api Success == nRet Val ue)

tnmp = mxCreateDoubl eMatrix(1,
tmppr = mxGet Pr (tnp);

tmppr[0] = (U32)previ ewlW ndowSi zeW dt hVal ue;
tnmp2 = nxCreat eDoubl eMatri x(1, 1, nxREAL);

tmppr2 = nxGet Pr(tnp2);

tnppr2[ 0] = (U32)previ ewW ndowSi zeHei ght Val ue;

}
el se if (Api Not SupportedError ==
{

1, nxREAL);

nRet Val ue)

tnp = mxCreateString("Unsupported");
tnmp2 = nxCreateString("Unsupported");

}

el se

{

tnmp = mxCreateString("Could not get value");
not get val ue");

tnmp2 = nxCreateString("Could

}
mxSet Field(m 0, "Previ ewW ndowSi
mxSet Field(m O, "PreviewW ndowSi

/* Red Gain */

nRet Val ue = Pi mvegaGet RedGai n(devi cel d, &redGai nVal ue);

i f (Api Success == nRet Val ue)

tnp = nxCreateDoubl eMatrix(1,
tmppr = nmxGet Pr (tnp);
tmppr[0] = (U32)redGai nVal ue;

}
el se if (ApiNotSupportedError ==
{

ze. Wdth", tmp);

ze. Hei ght ",

1, nxREAL);

nRet Val ue)

tmp = mxCreateString("Unsupported");

}

el se
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tnmp = mxCreateString("Could not get value");
}
mxSet Field(m O, "RedGain", tnp);

/* Saturation */
nRet Val ue = Pi mvegaGet Saturati on(deviceld, &saturationVal ue);

i f (ApiSuccess == nRet Val ue)
tnmp = nmxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = nmxGet Pr (tnp);
tnmppr[0] = (U32)saturationVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnp = mxCreateString("Unsupported");
}
el se
{

mxCr eat eString(" Coul d not get value");

3

}
nxSet Field(m 0, "Saturation", tnp);

/* Serial Nunmber */
nRet Val ue = Pi mMegaGet Seri al Nunber (devi cel d, &seri al Number Val ue) ;

i f (ApiSuccess == nRet Val ue)
tnmp = mxCreateDoubl eMatrix(1l, 1, nxREAL);

tmppr = nxGet Pr(tnp);
tmppr[0] = (U32)serial Nunmber Val ue;

el se i f (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
}
el se
{

tnmp = mxCreateString("Could not get value");
}
mxSet Field(m O, "Serial Number", tnmp);

/* Software Version */
nRet Val ue = Pi mMegaGet Sof t war eVer si on(devi cel d, &softwareVersionVal ue);

i f (ApiSuccess == nRet Val ue)
tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = mxGet Pr (tnp);
tmppr[ 0] = (U32)softwareVersionVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
}
el se
{

nmxCreateString("Could not get value");

3

}
mxSet Fi el d(m 0, "SoftwareVersion", tnp);
/* Sub W ndow */
nRet Val ue = Pi mVegaGet SubW ndow( devi cel d, &subW ndowDeci mati onVal ue, \
&subW ndowsSt art Col utmVal ue, &subW ndowSt art Rowval ue, \
&subW ndowNumnber Col utmsVal ue, &subW ndowNunmber RowsVal ue) ;
i f (Api Success == nRet Val ue)
if (subW ndowDeci mati onVal ue == PCS2112_NO_DECI MATI ON)
{
tnp = nxCreateString("PCS2112_NO _DECI MATI ON") ;
}
else if (subW ndowDeci mati onVal ue == PCS2112_DECI MATE_BY_2)
{

tnp = nxCreateString("PCS2112_DECI MATE_BY_2");
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}
else if (subW ndowDeci mati onVal ue == PCS2112_DECI MATE_BY_4)

{
tmp = nxCreateString("PCS2112_DECI MATE_BY_4");
}
el se
{ .
tmp = mxCreateString("Unknown val ue");
}
tnmp2 = nxCreat eDoubl eMatrix(1, 1, nxREAL);
tmppr2 = nxGet Pr(tnp2);

tnppr2[ 0] = (U32)subW ndowsSt ar t Col utmVal ue;
tmp3 = nxCreat eDoubl eMatrix(1, 1, nxREAL);
tnmppr3 = nxGet Pr(tnp3);

tmppr3[ 0] = (U32)subW ndowsSt art Rowval ue;
tnmp4 = nxCreat eDoubl eMatrix(1, 1, nxREAL);
tmppr4 = nxGet Pr(tnp4);

tmppr4[ 0] = (U32)subW ndowNunber Col unmsVal ue;
t mp5 = nxCreat eDoubl eMatri x(1, 1, nxREAL);
tmppr5 = nmxGet Pr (t np5);

tmppr5[ 0] = (U32) subW ndowNunmber RowsVal ue;

}
el se if (Api Not SupportedError == nRet Val ue)

{
tnmp = mxCreateString("Unsupported");

tnmp2 = nmxCreateString("Unsupported");
tnmp3 = nxCreateString("Unsupported");
tnmp4 = nmxCreateString("Unsupported");
tmp5 = nxCreateString("Unsupported");

}

el se

{

tnmp = mxCreateString("Could not get value");

tmp2 = mxCreateString("Could not get value");
tnmp3 = nxCreateString("Could not get value");
tmp4 = mxCreateString("Could not get value");
tmp5 = nxCreateString("Could not get value");

mxSet Fi el d(m
nxSet Fi el d(m

0, "SubW ndow. Deci mati on", tnmp);

0
mxSet Field(m O

0

0

: " SubW ndow. St art Col utm", tnmp2);
, "SubW ndow. St art Row', tnp3);
" SubW ndow. Nunber Col uims™", tnp4);

mxSet Fi el d(m O,
, " SubW ndow. Nunmber Rows", tnp5);

mxSet Fi el d(m

/* Sub W ndow Pos */
nRet Val ue = Pi mMegaGet SubW ndowPos(devi cel d, &subW ndowPosSt art Col utmVal ue, \
&subW ndowPos St art Rowval ue) ;

i f (Api Success == nRet Val ue)

tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nmxCGet Pr(tnp);

tnppr[0] = (U32)subW ndowPosSt ar t Col utmVal ue;
tmp2 = nxCreat eDoubl eMatrix(1, 1, nxREAL);
tnppr2 = nxGet Pr(tnp2);

tmppr2[ 0] = (U32) subW ndowPosSt art Rowval ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
tnmp2 = nxCreateString("Unsupported");
}
el se
{
tmp = mxCreateString("Could not get value");
tnmp2 = nxCreateString("Could not get value");

}
mxSet Field(m 0, "SubW ndowPos. Start Colum", tnp);
mxSet Fi el d(m 0, "SubW ndowPos. StartRow', tnp2);

/* Sub W ndow Size */
nRet Val ue = Pi mvegaGet SubW ndowSi ze(devi cel d, &subW ndowSi zeDeci mati onVal ue, \
&ubW ndowsi zeW dt hVal ue, &subW ndowSi zeHei ght Val ue) ;

i f (Api Success == nRet Val ue)
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if (subW ndowSi zeDeci mati onVal ue == PCS2112_NO_DECI MATI ON)

{ tmp = nxCreateString("PCS2112_NO_DECI MATI ON") ;

}el se if (subW ndowSi zeDeci mati onVal ue == PCS2112_DECI MATE_BY_2)
{ tmp = nxCreateString("PCS2112_DECI MATE_BY_2");

}el se if (subW ndowSi zeDeci nmati onVal ue == PCS2112_DECI MATE_BY_4)

tmp = nxCreateString("PCS2112_DECI MATE_BY_4");

= nxCreateString("Unknown val ue");

3

tmp2

= nxCreat eDoubl eMatrix(1, 1, mxREAL);
tmppr2 =
2[0

mxGet Pr (t nmp2);
] = (U32) subW ndowSi zeW dt hVal ue;
tmp3 mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr3 = nmxGet Pr(t np3);
tmppr3[ 0] = (U32) subW ndowSi zeHei ght Val ue;

tmppr 2[

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
tnmp2 = nmxCreateString("Unsupported");
3 = nxCreateString("Unsupported");

el se

{ .
tnmp = mxCreateString("Could not get value");
tnmp2 mxCr eat eString("Could not get val ue");
tmp3 mxCr eateString("Coul d not get val ue");

}

mxSet Field(m 0, "SubW ndowSi ze. Deci mation", tnp);
nxSet Field(m O, "SubW ndowSize. Wdth", tnp2);
mxSet Field(m 0, "SubW ndowSi ze. Hei ght", tnmp3);

/* Timeout */
nRet Val ue = Pi mMegaGet Ti meout (devi cel d, &ti meout Val ue);

i f (ApiSuccess == nRet Val ue)
tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);

tmppr = mxGet Pr (tnp);
tmppr[0] = (U32)tineout Val ue;

}
el se if (Api Not SupportedError == nRet Val ue)
{
tnmp = mxCreateString("Unsupported");
}
el se
{

nmxCreateString("Could not get value");

3

}
mxSet Field(m O, "Tinmeout", tnp);

/* Video Mode */
nRet Val ue = Pi mvegaGet Vi deoMode(devi cel d, &vi deoModeVal ue);

i f (ApiSuccess == nRet Val ue)
{

f (videoModeVal ue == STI LL_MODE)

i
{

tnp = nxCreateString("STILL_MODE");
}
else if (videoModeVal ue == VI DEO_MODE)
{

tnp = nxCreateString("VI DEO_MODE");
}
el se
{ .

tnp = nxCreateString("Unknown val ue");
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}
LI se i f (Api Not SupportedError == nRet Val ue)
{ tnp = mxCreateString("Unsupported");
}(;I se
{

nxCreateString("Could not get value");

3

}
mxSet Field(m 0, "VideoMode", tnp);

/* GrabCol or Conversion */

rhs[0] = mxCreateString("getpar");

rhs[1] = nmxCreat eDoubl eMatri x(1, 1, mxREAL) ;

px = nxGetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

rhs[2] = mxCreateString("GrabCol or Conversion");
mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");

gr abCol or Conversion = (U32) mxGet Scal ar (1 hs[0]);

switch (grabCol or Conversi on)

case BAYER 2BY2_COLOR: tmp = nxCreateString("BAYER 2BY2_COLOR");
case BAYER 3BY3_COLOR: btrrfr?kz’ mxCr eat eStri ng(" BAYER_3BY3_COLOR") ;
case BAYER 3BY3GGRAD COLOR t r?r: ezakn'x(:r eat eStri ng(" BAYER 3BY3GGERAD COLCR');
case BAYER 2PASSGRAD COLOR t r?r: ezakn'x(:r eat eStri ng(" BAYER 2PASSGRAD COLCR') ;
case BAYER 2PASSADAPT COLOR  t mt;r Sarl':)’(O' eat eSt ri ng(" BAYER 2PASSADAPT_COLCR') ;
case BAYER VARGRAD COLOR: tbr:peazk’rerr eateString(" BAYER_VARGRAD COLOR');
case BAYER 2BY2_ MONO: b: (rereplk’z mxCr eat eStri ng(" BAYER_2BY2_MONO') ;
case BAYER 3BY3_MONO: b: (rereplk’z mxCr eat eStri ng(" BAYER_3BY3_MONO') ;
case BAYER _ADAPT_MONO: btrrfrapa k=’ mxCr eat eSt ri ng(" BAYER_ADAPT_MONO') ;
case BAYER NO CONVERSI ON: tbr:peazk 'mxCr eat eSt ri ng(" BAYER NO_CONVERSI ON') ;
defaul t: b: ﬁgk;: nmxCr eat eStri ng(" Unknown val ue");
br eak;

}
nmxSet Fi el d(m O, "GrabCol or Conversion", tnp);

[ * GrabCQut put Type */

rhs[0] = mxCreateString("getpar");

rhs[1] = mxCreateDoubl eMatrix(1, 1, m/xREAL);
px = nxGetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

rhs[2] = mxCreateString("GrabQutput Type");
mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");
gr abQut put Type = (U32) nxGet Scal ar (1 hs[0]);

switch (grabQutput Type)
{

case RAW tnp = mxCreateString("RAW);
br eak;
case | MAGE: tnmp = nxCreateString("l MAGE");
br eak;
case RGB24: tmp = nxCreateString("RGB24");
br eak;
defaul t: tmp = mxCreateString("Unknown val ue");
br eak;

}
mxSet Field(m O, "GrabCutputType", tnp);

/* return the device handle array */
returnArray[0] = m
return;
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D.3 plCreateDeviceHandle.h

/************************************************************************/

/* Fil enane: pl Cr eat eDevi ceHandl e. h */
/* Description: Header file for plCreateDeviceHandl e.cpp */
/* Authors: L.1.Cei, M A. E.Bakker */
/* Date: 2002/ 07/ 31 */
/* Updat es: */
/************************************************************************/
/* Header file for plCreateDeviceHandl e. cpp. */
/************************************************************************/

voi d pl Creat eDevi ceHandl e(mxArray *returnArray[], U32 serial Nunber);
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D.4 plDevices.cpp

/************************************************************************/

/* Fil enane: pl Devi ces. cpp */
/* Description: Source code for the function pl Devices */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 08 */
/* Updates: */
/************************************************************************/
/* pl Devices keeps the open device array, in which the Iist of open */
/* devices and sone auxilairy paraneters that are not stored in the */
/* device are stored. This is a list of tuples of the form */
/* {serial number, deviceld, paraneter, paraneter} */
/* pl Devices provides functionality to check and update the |ist. */
/************************************************************************/
/* I nput: prhs[0] = (string) nane of task to be perforned: print, */
| * renove, isopen, get, add, getpar, setpar */
/* prhs[1] = (U32) serial nunmber of device; Only for remve, */
/* i sopen, get, add, getpar, setpar */
/* prhs[2] = (int) devicelD; Only for add */
/* prhs[2] = (string) nane of parameter; Only for getpar, */
/* set par */
/* prhs[3] = value of paraneter; Only for setpar */
/* CQutput: pl hs[0] = (double) 1 if device open, O if closed; Only for */
/* i sopen */
/* pl hs[0] = (int) devicelD if open, -1 if closed; Only for */
/* get */
/* pl hs[0] = paraneter value, -1 if not found; Only for getpar*/
/* Synt ax: not to be used directly from matl ab */
/************************************************************************/

/* Exclude rarely-used stuff from W ndows headers */
#define W N32_LEAN_AND_MEAN
#i ncl ude <wi ndows. h>

#include "Y:\soft 95\ matl| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ mat| ab6\extern\lib\wi n32\ m crosoft\nmsvc60\Ilibmex.lib */
/* and Y:\soft95\ matl ab6\extern\lib\wi n32\ m crosoft\nmsvc60\libnx.lib */

#include "Y:\software\franegrag\pi xel i nk\ api\ pi megaapi user. h"
/* with Y:\software\franmegrag\pi xelink\api\pi megaapi.lib */

#i nclude "..\pl Types. h"

#i fdef __cplusplus
extern "C' {
#endi f

/* gl obal variables needed for storing the open device array */

struct {U32 serial Nunber; int devicel D U32 grabCol or Conversion; int grabQutputType;}
devi ceArray[ 32];

int deviceCount = 0;

voi d nexFunction(int nlhs, mxArray *plhs[], int nrhs, const nxArray *prhs[])
{

doubl e *y;

int buflen, i, t;

char *task = "", *parName = "";

U32 seri al nunmber;

/* make sure pl Devices stays in nmenory, even when doing 'clear all' or
* 'clear mex'.
*/
mexLock();
if ((nrhs > 0) & nxlsChar(prhs[0])) /* 1st argunent (task) should be a string */
/* allocate menory for task string and get the 1st argunent */
buflen = (nmxGet M prhs[0]) * nxGet N(prhs[0]) * sizeof(mChar)) + 1;
task = (char *)mxCal |l oc(buflen, sizeof(char));
mxGet String(prhs[0], task, buflen);

if (nrhs >=2) /* if it exists, the 2nd argunent is the serial nunber */
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if (!nmxlsDouble(prhs[1]))
{

mexPrintf("Internal error: call to plDevices failed.\n");
mexPrintf("2nd argunent should be the serial number.\n");
mexErr MsgTxt ("\n");

/* get the 2nd argunent (serial nunber) */
seri al nunmber = (U32)nmxGet Scal ar(prhs[1]);

switch (nrhs)

/* print has 1 argunment (task) */

case 1: if (!strcmp(task, "print"))
{
for (i = 0; i < deviceCount; i++)
mexPrintf("Device nr: % --> %, %l: G abCol or Conversion =\

%, GrabQutputType = %\n", i, deviceArray[i].serial Nunber, deviceArray[i].devicelD, \
devi ceArray[i].grabCol or Conversi on, deviceArray[i].grabCQutputType);

}

el se

{

mexPrintf("Internal error: call to plDevices failed.\n");

mexPrintf("Wong nunber of argunents (1) is given or unknown \
task %s.", task);

mexErr MsgTxt ("\n");

}
br eak;
/* renove, isopen, get have 2 argunents (task, serial nunber) */
case 2: if (!strcnp(task, "renove"))
for (i = 0; i < deviceCount; i++)
if (deviceArray[i].serial Number == seri al nunber)
{
for (t =i; t < deviceCount; t++)
deviceArray[t].serial Number =\
devi ceArray[t+1]. seri al Nunber ;
devi ceArray[t]. devicel D = deviceArray[t+1].devicel D,
}
devi ceCount - - ;
}
}
else if (!strcnp(task, "isopen"))
{
/* initialise return value */
pl hs[ 0] =nxCr eat eDoubl eMat ri x(1, 1, nxREAL) ;
y = mxGet Pr(pl hs[0]);
/* return O, unless the loop finds a matching serial nunber */
y[0] = 0;
for (i = 0; i < deviceCount;i++)
if (deviceArray[i].serial Number == seri al nunber)
y[0] = 1; /* found matching serial nunber, return 1 */
br eak;
}
}
oo
else if (!strcnp(task, "get"))
{

/* initialise return value */

pl hs[ 0] =nxCr eat eDoubl eMat ri x(1, 1, nxREAL) ;

y = mxGet Pr(plhs[0]);

/* return -1, unless the loop finds a matching serial nunber */
y[ol = -1;

for (i = 0; i < deviceCount;i++)

if (deviceArray[i].serial Number == seri al nunber)

y[0] = (doubl e)deviceArray[i].devicelD
break; /* found a matching serial nunber, end search *

-~
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}
}
}
el se
{
mexPrintf("Internal error: call to plDevices failed.\n");
nmexPrintf("Wong nunber of argunents (2) is given or unknown \
task %s.", task);
mexErr MsgTxt ("\'n");
br eak;

/* add has 3 argunents (task, serial nunmber, deviceid)

* getpar has 3 arguments (task, serial nunber, paranmeter nane)
*/

case 3: if (!strcmp(task, "add"))

if (deviceCount >= 32)

mexErr MsgTxt (" Maxi mum number of open devices (32) \

reached.\n");
devi ceArray[devi ceCount].serial Nunmber = seri al number;
devi ceArray[ devi ceCount] . devicel D = (int)nmxGCet Scal ar(prhs[2]);
devi ceArray[ devi ceCount] . grabCol or Conversi on =\
BAYER 3BY3_OOLCR

devi ceArray[ devi ceCount]. grabQut put Type = RAW
devi ceCount ++;

}
else if (!strcnp(task, "getpar"))
{ /* allocate menory for parName string and get the 3rd
argunment */
buflen = (nxGet M prhs[2])* nmxGet N(prhs[2])*sizeof (mxChar)) +1;
par Name = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(prhs[2], parNane, buflen);
/* initialise return value */
pl hs[ 0] =nxCr eat eDoubl eMat ri x(1, 1, nxREAL) ;
y = mxGet Pr(pl hs[0]);
if (!strcnp(parNane, "GrabCol or Conversion"))
{

t = 1;
for (i = 0; i < deviceCount;i++)
{
if (deviceArray[i].serial Nunber == serial nunber)
{
y[0] = (doubl e)deviceArray[i].grabCol or Conver si on;
t = 0;
break; /* found a matching serial nunber,
end search */
}
}
if (t)
{
mexPrintf("Internal error: getpar called with \
unknown serial nunber %", serial nunber);
mexErr MsgTxt ("\n");
} }
else if (!strcnp(parNanme, "G abQutputType"))
{
t = 1;
for (i = 0; i < deviceCount;i++)
{
if (deviceArray[i].serial Nunber == serial nunber)
y[0] = (doubl e)deviceArray[i].grabCutput Type;
t = 0;
break; /* found a matching serial nunber,
end search */
}
}
if (t)
{ . .
mexPrintf("Internal error: getpar called with \
unknown serial nunber %", serial nunber);
mexErr MsgTxt ("\n");
}
}
el se
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{
mexPrintf("getpar called with unknown paraneter name \
%s.", par Name);
mexErr MsgTxt ("\ n");
}
}
el se
{
mexPrintf("Internal error: call to plDevices failed.\n");
mexPrintf("Wong nunber of arguments (3) is given or unknown\
task %.", task);
mexErr MsgTxt ("\n");
}
br eak;
/* setpar has 4 argunents */
case 4: if (!strcnmp(task, "setpar"))
{ /* allocate menory for parName string and get the 3rd
argunent */
buflen = (mxCGetMprhs[2])* nxGet N(prhs[2])*sizeof (nxChar)) +1;
parName = (char *)nxCal |l oc(buflen, sizeof(char));
mxGet String(prhs[2], parNanme, buflen);
if (!strcnp(parNane, "GrabCol or Conversion"))
{
t = 1;
for (i = 0; i < deviceCount;i++)
{
if (deviceArray[i].serial Number == serial nunmber)
devi ceArray[i].grabCol or Conversion =\
(U32) mxGet Scal ar (prhs[3]);
t = 0;
break; /* found a matching serial nunber,
end search */
}
}
if (t)
{
mexPrintf("Internal error: setpar called with \
unknown serial nunber %", serial nunber);
mexErr MsgTxt ("\'n");
}
}
else if (!strcnp(parNanme, "G abQutputType"))
{
t = 1;
for (i = 0; i < deviceCount;i++)
{
if (deviceArray[i].serial Number == serial number)
{
devi ceArray[i].grabQut put Type =\
(W32) nxGet Scal ar (prhs[3]);
t = 0;
break; /* found a matching serial nunber,
end search */
}
}
if (t)
{
mexPrintf("Internal error: setpar called with \
unknown serial nunber %", serial nunber);
mexErr MsgTxt ("\'n");
}
}
el se
{
mexPrintf("getpar called with unknown paraneter name \
%s.", parNane);
mexErr MsgTxt ("\ n");
}
}
el se
{

mexPrintf("Internal error: call to plDevices failed.\n");
mexPrintf("Wong nunber of argunments (4) is given or unknown \
task %s.", task);
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mexErr MsgTxt ("\n");

br eak;
defaul t: mexPrintf("Internal error: call to plDevices failed.\n");
mexErr MsgTxt (" Nunber of argunents out of range.\n");
}
}
el se
{
mexPrintf("Internal error: call to plDevices failed.\n");
mexPrintf("First argunent should be a string with the nane of the task to be \
performed.\n");
mexErr MsgTxt ("\'n");
}
}
#i fdef __cplusplus
} /* extern "C" */
#endi f
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D.5 plError.cpp

/************************************************************************/

/* Fil enane: pl Error.cpp */
/* Description: Source code for the error checking of the pl FG */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 02 */
/* Updates: */
/************************************************************************/
/* plError translates a PixeLINK APl status code into a useful error */
/* message. */
/************************************************************************/
/* I nput: (PXL_RETURN_CODE) the API's return code that should be */
/* checked */
/* (string) description when the possible fault occurred */
/* CQutput: (int) 0if no error */
/* 1 on an error that should be interpreted as a warning */
/* 2 on an error that should be interpreted as fatal */
/* Synt ax: i = plError (PXL_RETURN_CODE result, char* error); */
/************************************************************************/

#define W N32_LEAN_AND_MEAN /* Exclude rarely-used stuff from W ndows */
#i ncl ude <wi ndows. h>

#include "Y:\soft95\ matl| ab6\ ext ern\i ncl ude\ nex. h"

#include "Y:\software\franegrag\pi xel i nk\ api \ pi negaapi user. h"

int plError(PXL_RETURN_CODE result, char *error)
{

char errorStr[49+33];

strcpy(errorStr, "The device's APl encountered a problemwhile ");
strncat (errorStr, error, 33);

strcat(errorStr, ":\n");

if (result != Api Success)

{

mexPrintf(errorStr);

switch (result)
{
case Api Success: return O;
case Api Nul | Handl eError: mexPrintf("NULL-handl e: the device was not \
sucessfully initialised.\n");
return 2;
case Api Null PointerError: mexPrintf("NULL-pointer: problem allocating \
required menory.\n");

return 2;

case Api NoDevi ceError: mexPrintf("The canera may be disconnected.\n");
return 1;

case Api COVError: mexPrintf ("W ndows COM object error.\n");
return 2;

case ApiloctlError: mexPrintf("1/0O control error, APl may be \

inconmpatible with driver.\n");

return 2;

case Api Fil eOpenError: mexPrintf("File /O error.\n");
return 1;

case ApilnvalidParameterError: nmexPrintf("Invalid parameter.\n");

return 2;

case Api |l mager UnknownError: mexPrintf("APl doesn't recognize inager, should \
be PCS2112M | MAGER or PCS2112C | MMGER \n");

return 2;
case Api Qut O MenoryError: mexPrintf("Unable to allocate required nenory.\n");
return 2;
case Api UnknownErr or: mexPrintf("Error unknown to the APlI.\n");
return 2;
case Api NoPrevi ewRunni ngError: nexPrintf("The preview wi ndow i s not open.\n");
return 2;

case Api Not SupportedError: nexPrintf("The camera does not support the \
requested functionality.\n");
return 1;
case ApilnvalidFunctionCallError: nexPrintf("The function was called in an \
i mproper sequence.\n");
return 2;
case Api Hardwar eError: mexPrintf("Hardware error.\n");
return 2;
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case Api OSVersi onError: mexPrintf("Unsupported operating system\
version.\n");
return 2;
case Api Maxi mum terationsError: nexPrintf("Too many internal iterations.\n");
return 2;
case Api Ti neout Error: mexPrintf("Time limt exceeded, increasing the \
Ti meout setting may solve the problem\n");
return 2;
defaul t: mexPrintf("Error unknown to the FG .\n");
return 1;

62



FGI and plFGI Report 2002 September 2002

D.6 plError.h

/************************************************************************/

/* Fil enane: pl Error.h */
/* Description: Header file for plError.cpp */
/* Authors: L.1.Cei, M A. E.Bakker */
/* Date: 2002/ 08/ 06 */
/* Updat es: */
/************************************************************************/

int plError(PXL_RETURN_CODE, char*);
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D.7 plGet.cpp

/************************************************************************/
/* Fil enane: pl Get . cpp */
/* Description: Source code for the function pl Get */
/* Authors: L.1.Cei, M A. E.Bakker */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 01 */
/* Updates: */
/************************************************************************/
/* plGet returns the device's handle if 1 argument is given, and */
/* returns the value of the given parameter if 2 argunents are given. */
/************************************************************************/
/* I nput: prhs[0] = (struct) handle for the device or */
/* (U32) serial number of the device */
/* prhs[1] = (string) nane of the paraneter (optional) */
/* CQutput: pl hs[0] = (struct) handle for the device (with 1 argunent) */
/* pl hs[0] = value of the given parameter (with 2 argunents) */
/* Syntax: pl Get (seri al nunber) or pl Get(serial nunber, paraneternanme) */
/* pl Get (handl e) or pl Get (handl e, paraneternane) */
/************************************************************************/

#defi ne W N32_LEAN_AND_ MEAN /* Exclude rarely-used stuff from Wndows headers */
#i ncl ude <wi ndows. h>

#include "Y:\soft 95\ matl| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ mat| ab6\ extern\lib\wi n32\m crosoft\nmsvc60\Ilibmex.lib */
/* and Y:\soft95\matl ab6\extern\lib\wi n32\m crosoft\msvc60\libnx.lib */

#include "Y:\software\franegrag\pi xelink\api\ pi megaapi user. h"
/* with Y:\software\franmegrag\ pi xel i nk\ api \ pi nmegaapi.lib */

#include "..\pl CreateDevi ceHandl e. h"
#include "..\pl Get Val ue. h"

#i fdef __cplusplus
extern "C' {

#endi f
voi d mexFunction(int nlhs, nkArray *plhs[], int nrhs, const mxArray *prhs[])
{ mxArray *serial Nunmber Fi el d;
U32 serial Nunber = -1; /* the serial nunmber of the device */
nkArray *lhs[1], *rhs[2]; /* to call fgdevices */

doubl e *px;
int isOpen = 0;

int buflen;
char *paraneternane = "";

/* prhs[0] should be the device handle (struct) or serial number (int) */
/* prhs[1] should be the parameter nanme (optional) */

if ((nrhs==1) || (nrhs ==2))

{

/* get the serial Number */

if (nmxlsStruct(prhs[0]))

{
serial NumberField = nxGet Field(prhs[0], 0O, "Serial Number");
seri al Nunber = (U32)mxGet Scal ar(seri al Nunber Fi el d);

LI se if (mxlsDoubl e(prhs[0]))

{
serial Number = (U32) mxGet Scal ar (prhs[0]);

}

el se

{ . .
mexPrintf("PixeLINK Interface error.\n");
mexPrintf("pl Get: Wong argunent given.\n");
mexPrintf("First argunent should be the device handle or the serial \

number.\n");

mexErr MsgTxt ("\ n");

}
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/* check whether the device has been opened */
rhs[0] = nmxCreateString("isopen");

rhs[1] = nxCreateDoubl eMatrix(1, 1, nkREAL);
px = nmxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");
i sOpen = (int)mGetScal ar(lhs[0]);

if (!isOpen)
{

mexPrintf("pl Get: Device with serial nunber %u has not been opened.\n", \
seri al Nunmber);
mexPrintf("Cannot get settings.\n");
mexErr MsgTxt ("\'n");
}

if (nrhs==1) /* 1 argunment: return device handle */

/* create the device handle (return structure) */
pl Cr eat eDevi ceHandl e(| hs, seri al Nunber);
pl hs[0] = I hs[O0];

else /* nrhs==2: 2 argunents: return paraneter value */
{
/* get the paranmeter name */
if (!mxlsChar(prhs[1])) /* 2nd argument (paraneternane) should be a
string */
{

mexPrintf("pl Get: Wong argunent given.\n");
mexPrintf("Second argunent should be a string with the \
par anet ername.\ n");
mexErr MsgTxt ("\'n");
}

buflen = (nmxGet M prhs[1]) * nxGetN(prhs[1]) * sizeof(nxChar)) + 1;
paramet ername = (char *)nxCal |l oc(buflen, sizeof(char));
mxGet String(prhs[1], parametername, buflen);

/* get the settings for this parameter */
pl Get Val ue( |l hs, serial Number, parameternane);
pl hs[0] = | hs[O0];

}

}
else /* | ((nrhs==1) || (nrhs==2)) */
{

mexPrintf("PixeLINK Interface error.\n");
mexPrintf("pl Get: Wong nunber of arguments given. One or two argunents \
needed: \ n");
mexPrintf("handl e or serial number and (optional) a paraneternane.\n");
mexPrintf("Exanmple: pl Get(handle) or pl Get(handle, parametername)\n");
mexPrintf(" or: pl Get(serial nunber) or plGet(serial nunber, \
par amet ername)\ n");
mexErr MsgTxt ("\'n");

}
}
#i fdef __cplusplus

} /* extern "C" */
#endi f
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D.8 plGetValue.cpp

/************************************************************************/

/* Fil enane: pl Get Val ue. cpp */
/* Description: Source code for pl GetVal ue */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 08 */
/* Updates: */
/************************************************************************/
/* pl GetValue returns the value of a given paraneter. */
/************************************************************************/
/* lnput: returnarray (nmxArray) nxArray for receiving the structure */
/* seri al Nunber (U32) seri al Nunber of the device */
/* parametername (string) nane of the paraneter */
/* Qutput: - */
/* Syntax: pl GetValue(returnArray, serial Nunber, parameternane) */
/************************************************************************/

#i ncl ude <wi ndows. h>
#include "Y:\soft95\ mat| ab6\ ext ern\i ncl ude\ mex. h"
#include "Y:\software\franegrag\pi xel i nk\ api \ pi negaapi user. h"

#include "pl Error.h"
#i ncl ude "pl Types. h"

voi d pl Get Val ue(nxArray *returnArray[], U32 serial Number, char* parameternane)
{ /* m= nxArray structure to be returned as device handle */

/* Ihs, rhs used to call plDevices */

nmxArray *m *lhs[1], *rhs[3];

doubl e *px;

HANDLE devi cel d;

/* variable for receiving the error codes the pixelink api functions return */
PXL_RETURN_CODE nRet Val ue;

char *fieldnanes[5];
mXArray *tnmp, *tnp2, *tnp3, *tnp4, *tnpb5;
doubl e *tnmppr, *tnppr2, *tnmppr3, *tnppr4, *tnpprb5;

/* variables used for receiving the settings */

u32 bl ueGai nval ue = -1;

float current FraneRat eVal ue = -1;

u32 dat aTransferSi zeVal ue = -1;

u32 exposureVal ue = -1;

float exposureTi meVal ue = -1;

fl oat ganmeVal ue = -1;

u32 gpoVal ue = -1;

u32 greenGai nval ue = -1;
HARDWARE_VERSI ON har dwar eVer si onVal ue;

u32 i mger Chi pl dval ue = -1;

u32 i mger Cl ocki ngvVal ue = -1;

LPSTR i mger NameVal ue;

u32 i mger TypeVal ue = -1;

u32 nonoGai nVal ue = -1;

| ong previ ewN ndowPosLeft Val ue = -1;

| ong previ ewW ndowPosTopVal ue = -1;
u32 previ ewW ndowSi zeW dt hval ue = -1;
u32 previ ewN ndowSi zeHei ght Val ue = -1;
u32 redGai nval ue = -1;

u32 saturationValue = -1;

u32 seri al Nunmber Val ue = -1;

u32 sof t war eVer si onVal ue = -1;

u32 subW ndowDeci mati onVal ue = -1;
u32 subW ndowst art Col umVal ue = -1;
u32 subW ndowSt art Rowval ue = -1;

u32 subW ndowNumber Col utmsVal ue = -1;
u32 subW ndowNunber RowsVal ue = -1;
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u32 subW ndowPosSt art Col umVal ue = -1;
u32 subW ndowPos St art Rowval ue = -1;
u32 subW ndowsSi zeDeci mati onVal ue = -1;
u32 subW ndowSi zeW dt hval ue = -1;

u32 subW ndowSi zeHei ght Val ue = -1;

u32 timeout Val ue = -1;

u32 vi deoModeVal ue = -1;

u32 gr abCol or Conversi onVal ue = -1;

u32 gr abCQut put TypeVal ue = -1;

/********************************************************************/

/* Get the deviceld */

/********************************************************************/
rhs[0] = mxCreateString("get");

rhs[1] = mxCreateDoubl eMatrix(1, 1, /xREAL);

px = mxCetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");

devi celd = (HANDLE) (i nt)nxGet Scal ar (|1 hs[0]);

/********************************************************************/

/* Get the value of the given paraneter */

/********************************************************************/

if (!strcnp(paraneternane, "DevicelD"))
/* DevicelD */
m = mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = nmxGet Pr(m;
tmppr[0] = (int)deviceld;

else if (!strcnp(parametername, "BlueGain"))
{ /* Blue Gain */
nRet Val ue = Pi mMegaGet Bl ueGai n(devi cel d, &bl ueGai nVal ue);

if (plError(nRetValue, "getting BlueGain val ue"))
{

mexErr MsgTxt ("\ n");
}

m = nmxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tmppr[ 0] = (U32) bl ueGai nVal ue;

else if (!strcnp(paranmetername, "CurrentFrameRate"))
{ /* Current Franme Rate */

September 2002

nRet Val ue = Pi mMegaGet Cur r ent Fr aneRat e(devi cel d, &current FraneRat eVal ue) ;

if (plError(nRetValue, "getting CurrentFraneRate val ue"))

mexErr MsgTxt ("\n");
}

m = nmxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tnppr[ 0] = current FraneRat eVal ue;

else if (!strcnp(paranmetername, "DataTransferSize"))
{ /* Data Transfer Size */

nRet Val ue = Pi mvegaGet Dat aTr ansf er Si ze(devi cel d, &dat aTransfer Si zeVal ue) ;

if (plError(nRetValue, "getting DataTransferSize value"))

{

}

if (dataTransferSi zeVal ue == DATA_8BI T_SI ZE)
{

mexErr MsgTxt ("\'n");

m = nxCreateString("DATA_8BI T_SI ZE");

}
else if (dataTransferSizeVal ue == DATA_16BI T_SI ZE)
{
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m = nxCreateString("DATA_16BI T_SI ZE");
}
el se
{ .
m = nmxCreateString("Unknown val ue");
}

else if (!strcnp(parametername, "Exposure"))
{ /* Exposure */
nRet Val ue = Pi mMegaGet Exposur e(devi celd, &exposureVal ue);

if (plError(nRetValue, "getting Exposure val ue"))

mexErr MsgTxt ("\n");
}

m = nmxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tmppr[0] = (U32)exposureVal ue;

else if (!strcnp(paranetername, "ExposureTine"))

{ /* Exposure Tine */
nRet Val ue = Pi m\VegaGet Exposur eTi me(devi cel d, &exposureTi neVal ue);
if (plError(nRetValue, "getting ExposureTine value"))

mexErr MsgTxt ("\'n");
}

m = mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = nmxGet Pr(m;
tmppr[ 0] = exposureTi meVal ue;
else if (!strcnp(paranmetername, "Gamm"))
{ /* Gamma */
nRet Val ue = Pi mMegaGet Ganma(devi cel d, &gammaVal ue);
if (plError(nRetValue, "getting Gamma val ue"))

mexErr MsgTxt ("\ n");
}

m = nmxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tmppr[ 0] = gammVal ue;
else if (!strcnp(paranetername, "Gpo"))
{ /* Gpo */
nRet Val ue = Pi mMegaGet Gpo(devi celd, &gpoVal ue);
if (plError(nRetValue, "getting BlueGain value"))

mexErr MsgTxt ("\n");
}

if (gpoValue == 0)
{

m = nmxCreateString("Off");
else if (gpoVvValue == 1)

mxCr eateString("On");

3
I

mxCr eat eSt ri ng(" Unknown val ue");

3
Il

else if (!strcnp(parametername, "GreenGain"))

{ /* Green Gain */
nRet Val ue = Pi mMegaGet GreenGai n(devi celd, &greenGai nVal ue);
if (plError(nRetValue, "getting GreenGain value"))

mexErr MsgTxt ("\ n");
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tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nmxGet Pr (tnp);
tmppr[0] = (U32)greenGai nVal ue;

else if (!strcnp(paranetername, "HardwareVersion"))

{ /* Hardware Version */
nRet Val ue = Pi mMegaGet Har dwar eVer si on(devi cel d, &har dwar eVer si onVal ue);
if (plError(nRetValue, "getting HardwareVersion val ue"))
mexErr MsgTxt ("\n");
}
tnp = mxCreateString((const char *)hardwareVersionVal ue. Product|D);
tnmp2 = nxCreateString((const char *)hardwareVersionVal ue. Seri al Nunber) ;
tnp3 = mxCreateString((const char *)hardwareVersionVal ue. Fi r mmvar eVer si on) ;
tnmp4 = nxCreateString((const char *)hardwareVersionVal ue. FpgaVer si on) ;
fieldnanes[0] = "ProductlD";
fieldnames[1] = "Serial Nunber";
fieldnanes[2] = "FirnwareVersion";
fieldnames[3] = "FpgaVersion";
m = mxCreateStructMatrix(1, 1, 4, (const char **)fiel dnanes);
mxSet Field(m O, "ProductlD', tnmp);
mxSet Field(m 0, "Serial Number", tnp2);
mxSet Fi el d(m 0, "FirmwareVersion", tnp3);
mxSet Field(m 0, "FpgaVersion", tnp4);
else if (!strcnp(paranetername, "Inmager Chipld"))
{ /* Imager Chip ID */
nRet Val ue = Pi m\VegaGet | mager Chi pl d(devi cel d, & mager Chi pl dval ue);
if (plError(nRetValue, "getting |InmagerChipld value"))
mexErr MsgTxt ("\'n");
}
m = mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = nmxGet Pr(m;
tnmppr[ 0] = (U32)i mager Chi pl dVal ue;
else if (!strcnp(parametername, "I magerCl ocking"))
{ /* I mager Cl ocking */

nRet Val ue = Pi mMegaGet | mager Cl ocki ng(devi cel d, & mager Cl ocki ngVal ue);
if (plError(nRetValue, "getting |mgerClocking value"))

mexErr MsgTxt ("\n");

}

if (imagerCl ockingVal ue == 0x00)

{ m = nmxCr eateString("0x00\nGCscilator type: External (16MHz)\nMax clock \
rate divided by: (no division)");

?I se if (imagerClockingVal ue == 0x01)

m = nxCreateString("0x01\nGscilator type: External (16MHz)\nMax clock \
rate divided by: 2");

else if (imagerC ockingVal ue == 0x02)

{
m = nxCreateString("0x02\ nGscilator type: External (16MHz)\nMax clock \
rate divided by: 4");
el se if (imagerClockingValue == 0x80)
{
m = mxCreateString("0x80\nGCscilator type: Internal (24Miz)\nMax cl ock \
rate divided by: (no division)");
el se if (imagerCl ockingVal ue == 0x81)
{
m = nmxCreateString("0x81\nGCscilator type: Internal (24MHz)\nMax clock \

rate divided by: 2");
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el se if (imagerCl ockingVal ue == 0x82)

3
I

= nmxCreateString("0x82\nGOscil ator type: Internal (24Miz)\nMax cl ock \
rate divided by: 4");

}
el se
{ .
m = nxCr eateString("Unknown val ue");
}
else if (!strcnp(parametername, "I mager Name"))

{ /* | mager Name */
i mger NaneVal ue = (char *)nxCall oc(81, sizeof(char));

nRet Val ue = Pi mMegaGet | mager Name(devi cel d, i mager NaneVal ue) ;
if (plError(nRetValue, "getting |nmgerNane val ue"))

mexErr MsgTxt ("\n");
}

m = nxCreateString(i mger NaneVal ue);

else if (!strcnp(paranetername, "InmagerType"))

{ /* | mager Type */
nRet Val ue = Pi m\VegaGet | mager Type(devi cel d, & mager TypeVal ue);
if (plError(nRetValue, "getting |nmagerType value"))

mexErr MsgTxt ("\'n");
}

if (imagerTypeVal ue == PCS2112M | MAGER)
m = nxCreateString("PCS2112M | MAGER ( Monochronme Camera)");

}
else if (imagerTypeValue == PCS2112C_| MAGER)

{
m = nxCreateString("PCS2112C_| MAGER (Col or Canera)");
}
el se
{ .
m = nmxCr eateString("Unknown val ue");
}

else if (!strcnp(parametername, "MnoGain"))
{ /* Mono Gain */
nRet Val ue = Pi mMegaGet MonoGai n(devi celd, &nmonoGai nVal ue);

if (plError(nRetValue, "getting MnoGain val ue"))

mexErr MsgTxt ("\n");
}

m = nmxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tnmppr[0] = (U32)nonoGai nVal ue;

else if (!strcnp(paranetername, "Previ ewW ndowPos"))
{ /* Preview W ndow Pos */
nRet Val ue = Pi mvegaCet Pr evi ewW ndowPos(devi cel d, &previ ewW ndowPosLeft Val ue, \
&pr evi ewW ndowPosTopVal ue) ;

if (plError(nRetValue, "getting Previ ewW ndowPos val ue"))

mexErr MsgTxt ("\ n");
}

tnp = nxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nmxGet Pr (tnp);

tnmppr[0] = (long)previ ewW ndowPosLeft Val ue;
tmp2 = nxCreat eDoubl eMatri x(1, 1, nxREAL);
tmppr2 = nmxGet Pr(tnp2);

tmppr2[ 0] = (I ong)previ ewW ndowPosTopVal ue;
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fieldnanmes[1] = "Previ ewW ndowPoslLeft";
fieldnanmes[0] = "Previ ewW ndowPosTop";
m = mxCreateStructMatrix(1, 1, 2, (const char **)fiel dnanes);

mxSet Field(m 0, "Previ ewW ndowPosLeft", tnp);
mxSet Field(m 0, "PreviewW ndowPosTop", tnp2);

else if (!strcnp(paranmetername, "PreviewW ndowSize"))
{ /* Preview W ndow Size */
nRet Val ue = Pi mMegaGet Previ ewW ndowSi ze(deviceld, \
&pr evi ewWW ndowSi zeW dt hVal ue, &pr evi ewW ndowSi zeHei ght Val ue) ;

if (plError(nRetValue, "getting Previ ewW ndowSi ze val ue"))
{

mexErr MsgTxt ("\'n");
}

tnmp = mxCreateDoubl eMatrix(1, 1, nxREAL);
tmppr = nxGet Pr(tnp);

tmppr[0] = (U32)previ ewW ndowSi zeW dt hVal ue;
tnmp2 = nmxCreat eDoubl eMatrix(1, 1, nmxREAL);
tmppr2 = nxGet Pr(tnp2);

tnmppr2[ 0] = (U32)previ ewN ndowSi zeHei ght Val ue;

fieldnames[1] = "Previ ewW ndowSi zeW dt h";
fieldnanes[0] = "Previ ewW ndowSi zeHei ght";
m = nxCreateStructMatrix(1, 1, 2, (const char **)fiel dnames);

mxSet Field(m 0, "Previ ewW ndowSi zeW dth", tnp);
mxSet Field(m 0, "PreviewW ndowSi zeHei ght", tnp2);

else if (!strcnp(paranetername, "RedGain"))
{ /* Red Gain */
nRet Val ue = Pi m\VegaGet RedGai n(devi celd, &redGai nVal ue);

if (plError(nRetValue, "getting RedGain value"))

mexErr MsgTxt ("\'n");
}

m = mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tnmppr[0] = (U32)redGai nVal ue;

else if (!strcnp(parametername, "Saturation"))
{ /* Saturation */
nRet Val ue = Pi mMegaGet Sat ur ati on(devi celd, &saturationVal ue);

if (plError(nRetValue, "getting Saturation value"))

mexErr MsgTxt ("\n");
}

m = nmxCr eat eDoubl eMatri x(1, 1, nxREAL);
tnmppr = mxGet Pr(m;
tmppr[0] = (U32)saturationVal ue;

else if (!strcnp(paranmetername, "Serial Number"))
{ /* Serial Number */
nRet Val ue = Pi mMegaGet Seri al Nunmber (devi cel d, &seri al Nunber Val ue);

if (plError(nRetValue, "getting Serial Nunmber val ue"))

mexErr MsgTxt ("\n");
}

m = nxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tmppr[0] = (U32)serial Nunber Val ue;

else if (!strcnp(paranetername, "SoftwareVersion"))
{ /* Software Version */
nRet Val ue = Pi m\VegaGet Sof t war eVer si on(devi cel d, &softwareVersionVal ue);

if (plError(nRetValue, "getting SoftwareVersion value"))
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{

}

m = mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = mxGet Pr(m;
tmppr[0] = (U32)softwareVersionVal ue;

mexErr MsgTxt ("\ n");

else if (!strcnp(paranmetername, "SubW ndow'))
{ /* Sub W ndow */
nRet Val ue = Pi mVegaGet SubW ndow( devi cel d, &subW ndowDeci mati onVal ue, \
&subW ndowst art Col umVal ue, \
&subW ndowSt ar t Rowval ue, \
&subW ndowNumber Col utmsVal ue, \
&subW ndowNunber Rows Val ue) ;

if (plError(nRetValue, "getting SubW ndow val ue"))
{

mexErr MsgTxt ("\'n");
}

if (subW ndowDeci mati onVal ue == PCS2112_NO_DECI MATI ON)

{
tmp = nxCreateString("PCS2112_NO_DECI MATI ON") ;

}
else if (subW ndowDeci mati onVal ue == PCS2112_DECI MATE_BY_2)
{

tmp = nxCreateString("PCS2112_ DECI MATE_BY_2");

}
else if (subW ndowDeci mati onVal ue == PCS2112_DECI MATE_BY_4)

{
tmp = nxCreateString("PCS2112_ DECI MATE_BY_4");
}
el se
{ .
tmp = nmxCreateString("Unknown val ue");
}
tmp2 = nmxCreat eDoubl eMatri x(1, 1, nmxREAL);
tnmppr2 = nxGet Pr(tnp2);
tmppr2[ 0] = (U32) subW ndowSt art Col umVal ue;

tmp3 = nxCreat eDoubl eMatri x(1, 1, nxREAL);
tmppr3 = nxGet Pr(tnp3);

tnmppr3[0] = (U32)subW ndowsSt art Rowval ue;
tmp4 = nxCreat eDoubl eMatrix(1, 1, nxREAL);
tnppr4 = nxGet Pr(tnp4);

tmppr4[ 0] = (U32) subW ndowNumber Col unmsVal ue;
tmp5 = nxCreat eDoubl eMatri x(1, 1, nxREAL);
tmppr5 = nxGet Pr(tnp5);

tmppr5[ 0] = (U32) subW ndowNunmber RowsVal ue;

" SubW ndowDeci mati on";

" SubW ndowst art Col um™ ;

" SubW ndowSt ar t Row" ;

" SubW ndowNumber Col utms™;
" SubW ndowNunber Rows" ;

fiel dnanes[ 0]
fieldnanes[ 2]
fieldnames[1]
fieldnanes[ 4]
fieldnanmes][ 3]

m = nmxCreateStructMatrix(1, 1, 5, (const char **)fiel dnanes);

mx Set Fi el d(m
mxSet Fi el d(m
mx Set Fi el d(m
mxSet Fi el d(m
mx Set Fi el d(m

" SubW ndowDeci mati on", tnp);

" SubW ndowsSt art Col um", tnp2);

" SubW ndowSt art Row", tnp3);

" SubW ndowNunber Col ums", tnp4);
" SubW ndowNumber Rows", tnp5);

[oloNoNoNe)

}
else if (!strcnp(paranetername, "SubW ndowPos"))
{ /* Sub W ndow Pos */
nRet Val ue = Pi mvegaGet SubW ndowPos(devi cel d, &subW ndowPosSt art Col utmVal ue, \
&subW ndowPos St ar t Rowval ue) ;

if (plError(nRetValue, "getting SubW ndowPos val ue"))

mexErr MsgTxt ("\ n");
}

tnp = nxCreateDoubl eMatrix(1, 1, nxREAL);
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tmppr = nmxGet Pr (tnp);

tmppr[0] = (U32)subW ndowPosSt art Col utmVal ue;
tnmp2 = nxCreat eDoubl eMatri x(1, 1, nxREAL);
tmppr2 = nxGet Pr(tnp2);

tmppr2[ 0] = (U32) subW ndowPosSt art Rowval ue;

fieldnames[1l] = "SubW ndowPosStartCol um";
fieldnanes[0] = "SubW ndowPosSt art Row";
m = nmxCreateStructMatrix(1, 1, 2, (const char **)fiel dnanes);

mxSet Fi el d(m 0, "SubW ndowPosStartColum", tnp);
mxSet Fiel d(m 0, "SubW ndowPosStartRow', tnp2);

else if (!strcnp(paranmeternanme, "SubW ndowSize"))
{ /* Sub W ndow Size */
nRet Val ue = Pi mVegaGet SubW ndowSi ze( devi cel d, &ubW ndowSi zeDeci mat i onVal ue, \
&subW ndowSi zeW dt hVal ue, \
&subW ndowSi zeHei ght Val ue) ;

if (plError(nRetValue, "getting SubW ndowSi ze val ue"))

mexErr MsgTxt ("\'n");
}

if (subW ndowSi zeDeci mati onVal ue == PCS2112_NO_DECI MATI ON)

{
tmp = nxCreateString("PCS2112_NO_DECI MATI ON") ;

}
else if (subW ndowSi zeDeci mati onVal ue == PCS2112_DECI MATE_BY_2)
{

tmp = nxCreateString("PCS2112_ DECI MATE_BY_2");

}
else if (subW ndowSi zeDeci mati onVal ue == PCS2112_DECI MATE_BY_4)

{
tmp = nxCreateString("PCS2112_ DECI MATE_BY_4");
}
el se
{ .
tmp = mxCreateString("Unknown val ue");
}

tnmp2 = nxCreat eDoubl eMatrix(1, 1, nxREAL);
tnppr2 = nxGet Pr(tnp2);

tmppr2[ 0] = (U32)subW ndowSi zeW dt hVal ue;
tmp3 = nxCreat eDoubl eMatri x(1, 1, nxREAL);
tmppr3 = nxGet Pr(tnp3);

tmppr3[ 0] = (U32)subW ndowSi zeHei ght Val ue;
fiel dnanes[ 0] " SubW ndowSi zeDeci mati on";

fieldnanes[ 2] " SubW ndowSi zeW dt h";

fieldnanes[1] " SubW ndowSi zeHei ght";

m = nmxCreateStructMatrix(1, 1, 3, (const char **)fiel dnanes);

mxSet Fiel d(m 0, "SubW ndowSi zeDeci mation", tnp);
mxSet Field(m 0, "SubW ndowSi zeW dth", tnp2);
mxSet Field(m 0, "SubW ndowSi zeHei ght", tnp3);

else if (!strcnp(paranetername, "Timeout"))
{ /* Timeout */
nRet Val ue = Pi mMegaGet Ti meout (devi cel d, &ti meout Val ue);

if (plError(nRetValue, "getting Timeout value"))

mexErr MsgTxt ("\'n");
}

m = mxCr eat eDoubl eMatri x(1, 1, nxREAL);
tmppr = nmxGet Pr(m;
tmppr[0] = (U32)tineout Val ue;

else if (!strcnp(parametername, "VideoMbde"))
{ /* Video Mode */
nRet Val ue = Pi mMegaGet Vi deoMode(devi cel d, &vi deoModeVal ue);
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if (plError(nRetValue, "getting VideoMode val ue"))

mexErr MsgTxt ("\ n");

}
if (videoModeVal ue == STI LL_MODE)
{
m = nmxCreateString("STILL_MODE");
}
else if (videoMddeVal ue == VI DEO_MODE)
{
m = nmxCreateString("VI DEO_MODE") ;
}
el se
{ .
m = nmxCreateString("Unknown val ue");
}
else if (!strcnp(paranetername, "GrabCol orConversion"))
{ /* GrabCol or Conversion is kept in plDevices and used in pl Gab */

rhs[0] = nxCreateString("getpar");

rhs[1] = nxCreateDoubl eMatrix(1, 1, nkREAL);

px = mxGetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

rhs[2] = nxCreateString("GrabCol or Conversion");

mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");
gr abCol or Conver si onVal ue = (U32) mxGet Scal ar (1 hs[0]);

switch (grabCol or Conversi onVal ue)

}

case (BAYER 2BY2_COLOR): m = nmxCreateString("BAYER _2BY2_COLOR") ;

case (BAYER 3BY3_COLOR): n? rze?rlf(’cr eateStri ng("BAYER 3BY3_COLOR');

case (BAYER 3BY3GGERAD COLOR): m =brrn?gkéat eSt ri ng(" BAYER 3BY3GGRAD COLOR') ;

case (BAYER 2PASSGRAD COLOR): m =Errn?Car::éat eString("BAYER 2PASSGRAD COLOR') ;
reak;

case (BAYER 2PASSADAPT_COLOR): \
m = nxCr eat eStri ng( " BAYER_2PASSADAPT_OOLCR') ;

case (BAYER VARGRAD COLOR): m Er r?)?(l; eat eStri ng(" BAYER_VARGRAD COLCR');
case (BAYER_2BY2_MONO): r?q“——aarﬁ(Cr eateString("BAYER_2BY2_MONO') ;
case (BAYER_3BY3_MONO) : ntirzearlT();Cr eateString("BAYER _3BY3_MONO') ;
case ( BAYER_ADAPT_MONO) : r?\r:earlr(x, CreateString("BAYER_ADAPT_MONO');
case (BAYER_NO CONVERSI ON) : m Er r?)?(I; eat eStri ng(" BAYER_NO _CONVERSI ON') ;
defaul t: Pnr ialr(r;<Cr eateString("Unknown val ue");

}
else if (!strcnp(parametername, "GrabOutputType"))

{

/ *

GrabQut put Type is kept in plDevices and used in pl Grab */

rhs[0] = nxCreateString("getpar");

rhs[1] = nmxCreateDoubl eMatrix(1, 1, nkREAL);
px = mxGet Pr(rhs[1]);

px[ 0] = (U32)serial Nunber;

rhs[2] = mxCreateString(" G abQutput Type");

mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");
gr abQut put TypeVal ue = (U32) nxGet Scal ar (1 hs[0]);

switch (grabOutput TypeVal ue)

case (RAW: m = nmxCreateString("RAW);
br eak;
case (| MAGE): m = nxCreateString("l MAGE") ;
br eak;
case (RGB24): m = nxCreateString("RGB24");
br eak;
def aul t: m = nxCreateString("Unknown val ue");
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el se

mexPrintf("pl GetVal ue: Unknown paraneter.\n");
mexPrintf("possible paraneters are:\n");
mexPrintf("DevicelD n");
mexPrintf("BlueGain\n");
mexPrintf("Current FrameRate\n");
mexPrintf (" DataTransferSize\n");
mexPrintf("Exposure\n");
mexPrintf("ExposureTime\n");
mexPrintf (" Gamma\n");
mexPrintf("Gpo\n");

mexPrintf ("G eenGain\n");

mexPrint f (" HardwareVersion\n");
mexPrintf ("l mager Chi pld\in");
mexPrintf ("I mgerClocking\n");
mexPrintf ("l mger Nane\ n");
mexPrintf ("1 mager Type\n");
mexPrintf("MnoGain\n");
mexPrintf("Previ ewW ndowPos\n");
mexPrintf("Previ ewW ndowSi ze\ n");
mexPrintf("RedGai n\n");
mexPrintf("Saturation\n");
mexPrintf("Serial Nunber\n");
mexPrintf (" SoftwareVersion\n");
mexPrintf (" SubW ndow n");
mexPrintf (" SubW ndowPos\ n") ;
mexPrintf (" SubW ndowSi ze\ n") ;
mexPrintf("Ti meout\n");
mexPrintf("Vi deoMode\n");

mexPrintf ("G abCol or Conversion\n");
mexPrintf ("G abOut put Type\n");
mexErr MsgTxt ("\n");

}

returnArray[0] = m
return;
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D.9 plGetVvalue.h

/************************************************************************/

/* Fil enane: pl Get Val ue. h */
/* Description: Header file for pl GetVal ue.cpp */
/* Authors: L.1.Cei, M A. E.Bakker */
/* Date: 2002/ 08/ 06 */
/* Updat es: */
/************************************************************************/

voi d pl Get Val ue(mxArray *returnArray[], U32 serial Number, char* paraneternane);
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D.10 plGrab.cpp

/************************************************************************/

/* Fil enane: pl Grab. cpp */
/* Description: Source code for the function plGab */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 08 */
/* Updates: */
/************************************************************************/
/* pl Grab grabs a frame from the PixeLlINK device and places it into a */
/* mxArray. */
/************************************************************************/
/* I nput: prhs[0] = (U32) serial number for the device */
/* (struct) handle for the device */
/* CQutput: pl hs[0] = (mxArray) grabbed inmge */
/* Syntax: i mgematri x = pl Grab(serial nunber) */
/* i mmgematri x = pl Grab(handl e) */
/************************************************************************/

#define W N32_LEAN_AND_MEAN /* Exclude rarely-used stuff from W ndows */
#i ncl ude <wi ndows. h>

#i nclude "Y:\soft 95\ mat| ab6\ ext ern\i ncl ude\ mex. h"
/* link with Y:\soft95\matl ab6\extern\lib\wi n32\m crosoft\nsvc60\libmex.lib */
/* and libmx.lib */

#include "Y:\software\franegrag\ pi xel i nk\ api \ pi negaapi user. h"

/* link with Y:\software\framegrag\ pi xel i nk\ api \ pi nmegaapi .lib */
#include "..\plError.h" /* the pixelink error checking subroutine */
#include "..\pl Types. h"

#i fdef __cplusplus
extern "C' {

#endi f

voi d mexFunction(int nlhs, nxArray *plhs[], int nrhs, const mxArray *prhs[])

{ PXL_RETURN_CCDE nRet Val ue; /* the return codes of the pixelink functions */
nxArray *serial NunberFi el d;
u32 seri al Nunber = -1; /* the serial nunber of the device */
mxArray *1 hs[1], *rhs[3]; /* to call fgdevices */

doubl e *px;
int isOpen = 0;

HANDLE devi cel d; /* the deviceld Pimvegalnitialize returns */

U32 currentVi deoMbde; /* to get the current video node; if currentVideoMde !=\
VI DEO_MODE, set Vi deoMode to 'VIDEO MODE */

/* image properties */

U32 i mager Type; /* | mager Type: monochrone or color */

U32 dataTransferSize; /* DataTransferSize: DATA 8BIT_SIZE or DATA 16BIT_SIZE */
U32 deci mati on, wi dth, height;

U32 grabCol or Conver si on; /* the Bayer conversion to be used */
int grabQut put Type; /* what sort of data should be returned to Matlab */

int *size; /* array used to build the Matlab array (with nxCreateNurericArray) */
int dim /* nunmber of dinensions of the Matlab array */

U32 raw ngSi ze, raw ngByteSi ze, RGB24l ngSi ze;

void *imgQutPtr = NULL; /* pointer to the nxArray in which the i nage shoul d be \
stored (matlab array) */
void *ingCapturePtr = NULL; /* pointer to the capture array for conversion from\
Bayer or | to RGB24 */
void *ing24BppPtr = NULL; /* pointer to capture array for conversion fromR@EB24 \
to Mat LAB i mage */

U32 pi xel Wdth, pixelHeight;
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us2 i, j;

if ((nrhs == 1) && (nlhs == 1))
{

/********************************************************************/

| * Get the serial Number and deviceld */

/********************************************************************/

/* get the serial nunber */

if (mxlsStruct(prhs[0]))

{
seri al Nunber Field = nxGet Fi el d(prhs[0], O, "Serial Number");
seri al Nunber = (U32)mxGet Scal ar(seri al Nunber Fi el d);

}
else if (nxlsDoubl e(prhs[0]))

{
seri al Nunber = (U32)nmxGet Scal ar(prhs[0]);
}
el se
{ . .
mexPrintf("PixeLINK Interface error.\n");
nmexPrintf("pl Gab: Wong argunents given. First argument should be the \
devi ce handl e or serial nunber.\n");
mexErr MsgTxt ("\'n");
}

/* get the deviceld */
rhs[0] = nxCreateString("get");

rhs[1] = nxCreat eDoubl eMatri x(1, 1, nkREAL) ;
px = mxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunmber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");
deviceld = (HANDLE *) (i nt)mxGet Scal ar (I hs[0]);

/********************************************************************/

/* Open the video stream and set VideoMdde to 'VI DEO_MODE' */

/********************************************************:***********/

/* open video streamfirst to do acquisition */

nRet Val ue = Pi mMegaSt art Vi deoStream(deviceld);

if (plError(nRetValue, "calling PimvigaStart Vi deoStreant))
{

mexErr MsgTxt ("\n");
}
/* make sure canera is in video node, it will give better results than stil
* nmode, without shutter or flashlight */

nRet Val ue = Pi mMegaGet Vi deoMode(devi cel d, &current Vi deoMode);
if (plError(nRetValue, "calling PimvkgaGetVi deohMbde"))
{

mexErr MsgTxt ("\'n");

}
if (currentVideoMde != VI DEO_MODE)

{
nRet Val ue = Pi mviegaSet Vi deoMbde(devi cel d, VI DEO_MODE) ;
if (plError(nRetValue, "calling PimvigaSet Vi deoMbde"))
mexErr MsgTxt ("\n");
}
mexPrintf("Setting VideoMdde to 'VIDEO MODE for better results.\n");
}
/********************************************************************/
/* Get sone canmera settings */

/********************************************************************/

/* get inmage properties */

/* nonochrome or color */

nRet Val ue = Pi m\VegaGet | mager Type(devi cel d, & mager Type) ;
if (plError(nRetValue, "calling PimvigaGet!| mager Type"))

Pi mvVegaSt opVi deoSt r ean( devi cel d) ;
mexErr MsgTxt ("\'n");
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}

/* DATA_8BI T_SI ZE or DATA_16BI T_SI ZE */
nRet Val ue = Pi mMegaGet Dat aTr ansf er Si ze(devi cel d, &dataTransferSi ze);
if (plError(nRetValue, "calling PimvigaGet Dat aTr ansfer Si ze"))

Pi mvegaSt opVi deoSt r ean( devi cel d) ;
mexErr MsgTxt ("\n");

}
nRet Val ue = Pi mvegaGet SubW ndowSi ze(devi cel d, &deci mation, &w dth, &height);
if (plError(nRetValue, "calling PimvigaGet SubW ndowSi ze"))

Pi mvegaSt opVi deoSt r ean( devi cel d) ;
mexErr MsgTxt ("\n");

}
pi xel Wdth = (U32) (width / decimation);
pi xel Hei ght = (U32) (height / decinmation);

/* get postprocessing method from stored configuration in plDevices (needed
* with processed col or inages) */

/* grabCol or Conversion =
* pl Devi ces("getpar", seri al Nunber, " GrabCol or Conversion") */

rhs[0] = nxCreateString("getpar");

rhs[1] = nxCreateDoubl eMatrix(1, 1, mxREAL);

px = mxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunmber;
rhs[2] = mxCreateString(" G abCol or Conversion");

mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");

/* which Bayer conversion should be used? */

gr abCol or Conversi on = (U32) nkGet Scal ar (1 hs[0]);

/* get raw output flag from stored configuration in plDevices */

/* grabQut put Type = pl Devices("getpar", serial Nunmber, "G abQutputType") */
rhs[ 0] mxCr eateString("getpar");

rhs[ 1] mxCr eat eDoubl eMatri x(1, 1, nxREAL);

px = mxGet Pr(rhs[1]);
px[ 0] = (U32)serial Nunber;
rhs[2] = nxCreateString("GrabQutputType");

mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");

/* what sort of data should be returned to Matlab? */
gr abQut put Type = (i nt)nxGet Scal ar (| hs[0]);

/********************************************************************/

/ *

All ocate nenory for the arrays in which the image is stored */

/********************************************************************/

/* calculate array properties
*
* 3 arrays are used:
* - caputure array: array returned by the pixelink canera; size (pixelWdth
* * pi xel Hei ght)
* - matlab array: array returned to natlab; size depends on post processing
* - RGB24 array: array in which the output of the PinMegaConvert function
* is stored (not with raw i mages)
*
* size: array used to build the Matlab array (with nxOreateNuneri cArray)
*dim nunber of di nensions of the Matlab array
*/
switch (grabQutput Type)
{
case (RAW:
{ /* raw output: inage is returned to matlab exactly the way it is

* captured. matlab array should be (pixel Wdth * pixel Height) for both
* col our and nmonochrone

*/
size = (int *)nxCalloc(2, sizeof(int));
size[ 0] = pixel Wdth;
size[ 1] = pixel Hei ght;
dim= 2; /* Raw i mage array has 2 di nensions */
br eak;
}
case (| MAGE):
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{ /* processed output: inmage is processed before it is returned to
* matlab. matlab array should be (3 * pixelWdth * pixel Hei ght)
*/
size = (int *)nxCalloc(3, sizeof(int));
si ze[ 0] = pixel Hei ght;
size[1] = pixel Wdth;
size[2] = 3;
dim= 3; /* RGB i mage array has 3 di nensions */
br eak;

}

case (RGB24):

{ /* RGB24 output: image is returned as a consequent piece of nmenory
* of size (3 * pixelWdth * pixel Hei ght)

*/
size = (int *)nmxCalloc(2, sizeof(int));
size[0] = (pixelWdth * pixel Height * 3);
size[1] = 1;
dim= 2; /* RGB i mage array has 2 di nensions */
br eak;
def aul t:
{
nmexPrintf("pl Gab: unknown G abQutput Type, should be RAW | MAGE or \
RGB24.");
Pi m\ViegaSt opVi deoSt r eam(devi cel d);
mexErr MsgTxt ("\n");
}

}

/* number of menory | ocations needed for storing the raw i mnage */
rawl ngSi ze = (pi xel Wdth * pixel Hei ght);
RGB241 mgSi ze = rawl mgSi ze * 3;

/* allocate menory for the matlab and capture arrays */
switch (dataTransferSize)

{ /* dimension matrix for pixeldepth */
case (DATA 8BIT_SIZE): /* 8 bit pixel depth, use 8 bit integer per \
pi xel */

pl hs[ 0] = nxCreateNunericArray(dim size, \
mxU NT8_CLASS, nxREAL);
i mgCapturePtr = (U8 *)nxCall oc(rawl ngSi ze, \

si zeof (WB));
rawl ngByt eSi ze = raw ngSi ze;
br eak;
case (DATA_16BIT_SIZE): /* 10 bit pixel depth,use 16 bit integer per \
pi xel */

i f (grabQutput Type == RAW
pl hs[0] = nxCreateNurericArray(dim size, \
mxU NT16_CLASS, nxREAL);
else /* IMAGE or REB24 is always 8 bit/subpixel */
pl hs[0] = nxCreateNurericArray(dim size, \
mxU NT8_CLASS, nxREAL);
imgCapturePtr = (UL6 *)nxCal | oc(rawli mgSi ze, \
si zeof (U16) ) ;
rawl ngByt eSi ze = rawl ngSi ze * 2;
br eak;
defaul t: mexPrintf("pl Gab: Unknown pixel depth, should \
be DATA 8BIT_SIZE or DATA 16BIT_SIZE\n");
Pi mvVegaSt opVi deoSt r ean( devi cel d) ;
mexErr MsgTxt ("\'n");
return;
}
if (plhs[0] == NULL)
{ /* nmxCreateNuneri cArray returns NULL in case of problens, nxCalloc doesn't
* return at all
*/
Pi mvegaSt opVi deoSt r ean( devi cel d) ;
mexErr MsgTxt ("pl Grab: Cannot al | ocate enough MatLAB menory to store the \
captured i mage.\n");
return;

}

imgOutPtr = (int *)nxGetPr(plhs[0]);

/* allocate menory for the RGB24 array if needed */

if (grabQutputType != RAW ing24BppPtr = (U8 *)nxCal | oc( RGB24I ngSi ze, \
si zeof (WB));
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/********************************************************************/

/* Capture the imge and cl ose the video stream */

/********************************************************************/

/* capture the imge */
nRet Val ue = Pi mvegaRet ur nVi deoDat a( devi cel d, raw ngByt eSi ze, i ngCapturePtr);
if (plError(nRetValue, "calling PimvkgaReturnVi deoData"))

Pi mvegaSt opVi deoSt r ean( devi cel d) ;
mexErr MsgTxt ("\n");
}
/* close the video stream */
nRet Val ue = Pi mMegaSt opVi deoSt r ean( devi cel d) ;
if (plError(nRetValue, "calling PimvigaStopVi deoStreani))

mexErr MsgTxt ("\'n");

/********************************************************************/
/* Post process the inmage (if necessary) and return the imge */

/********************************************************************/

/* return the image as is specified by the GrabCol or Conversi on and
* GrabQut put Type vari abl es

*/
if (grabQutputType == RAW
{ /* 8 bits transfer, just return the inmge */
if (dataTransferSize == DATA _8BI T_SI ZE)
mencpy(i ngOut Ptr, ingCapturePtr, raw ngByteSize);
else if (dataTransferSize == DATA_16BI T_SI ZE)
{ /* 16 bits transfer: shift some bits */
j =0
for (i = 0; i < rawl ngSize; i++)
((PULG)i mgQutPtr)[i] = (((PU8B)i mgCapturePtr)[j] >> 6) + \
(UL6) (((PUB)ingCapturePtr)[j+1]) * 4;
j+=2;
}
}
el se
{
mexPrintf("pl Grab: unknown pixel depth.\n");
mexErr MsgTxt ("\n");
return;
} }
el se /* grabOQutput Type != RAW */
{ /* postprocessi ng by PimvegaConvert */

if ((dataTransferSize == DATA 8BI T_SI ZE)
&& (i mager Type == PCS2112M | MAGER) )
{ /* 8 bit, nmonochronme */
nRet Val ue = Pi mvegaConvert Mono8BppTo24Bpp(deviceld, \
(PUB) i ngCapt urePtr, pixel Wdth, pixel Height, (PU8)ing24BppPtr);
pl Error (nRet Val ue, "converting raw nono 8 to 24 bpp");

}

else if ((dataTransferSize == DATA 8BIT_SIZE) && (i nmagerType ==\
PCS2112C | MAGER) )

{ /* 8 bit, color */

nRet Val ue = Pi mVegaConvert Col or 8BppTo24Bpp(deviceld, \
(PWB)i ngCapturePtr, pixel Wdth, pixelHeight, \
(PUB) i mg24BppPtr, grabCol or Conversi on);
pl Error (nRet Val ue, "converting raw colour 8 to 24 bpp");

}
else if ((dataTransferSize == DATA_16BI T_SI ZE) && (i mager Type ==

PCS2112M | MAGER) )
{ /* 16 bit, monochrome */
nRet Val ue = Pi mMegaConvert Monol6BppTo24Bpp(deviceld, \
(PW)ingCapturePtr, pixel Wdth, pixelHeight, \
(PUB) i ng24BppPtr);
pl Error(nRet Val ue, "converting raw nono 16 to 24 bpp");

}
else if ((dataTransferSize == DATA_16BI T_SIZE) && (i mager Type ==

PCS2112C | NAGER))
{ /* 16 bit, color */
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nRet Val ue = Pi mMegaConvert Col or 16BppTo24Bpp(devi celd, \
(PUB)i mgCapturePtr, pixel Wdth, pixelHeight, \
(PUB) i ng24BppPtr, grabCol or Conver si on);
pl Error (nRet Val ue, "converting raw colour 16 to 24 bpp");

el se

{

mexPrintf("pl Grab: Error while postprocessing imge.\n");
mexPrintf("Unknown i mager type or pixel depth.\n");
mexErr MsgTxt ("\n");

return;

}

i f (grabQutputType == | MAGE)
{ /* transpose the RGB24 array (rgbrgbrgb) to a MatLAB i mage array
* (rrrgggbbb); copy inage into the matlab array in such a way that it

* is displayed correctly

*/
for (i = 0; i < pixelHeight; i++)
{
for (j = 0; j < pixel Wdth; j++)
((PUB)i nmgQut Ptr)[((j+1) * pixelHeight) - i - 1] =\
((PWB)img24BppPtr)[((i * pixelWdth) +j) * 3];
((PUB)imQutPtr)[((j+1) * pixelHeight) - i - 1 + (pixelWdth * \
pi xel Height)] =\
((PUB)i ng24BppPtr)[(((i * pixelWdth) + j) * 3) + 1];
((PUB)imgQut Ptr)[((j+1) * pixelHeight) - i - 1 + (pixelWdth * \
pi xel Hei ght * 2)] =\
((PUB)i my24BppPtr)[(((i * pixelWdth) +j) * 3) + 2];
}
} }
el se if (grabCutputType == RGB24)
{ /* just copy the RGB24 inmmge into the matlab array */

mencpy(i ngOut Ptr, ing24BppPtr, RGB24I nmgSi ze);
el se /* grabQutput Type is neither RAW RGB24 nor | MAGE */

{ mexPrintf("pl Gab: unknown val ue of G abQutputType: should be RAW \
RGB24 or | MAGE.\n");
mexErr MsgTxt ("\n");
return;
}

}
}
else /* 1 ((nrhs==1) && (nlhs == 1)) */

mexPrintf("pl Grab: Wong arguments given. Calling syntax: imge =\
pl Grab(handl e), or inmage = pl Grab(serial nunber)\n");

mexErr MsgTxt ("\n");

}
}
#i fdef __cplusplus

} /* extern "C" */
#endi f
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D.11 plisOpen.cpp

/************************************************************************/

/* Fil enane: pl I sOpen. cpp */
/* Description: Source code for the function pllsOpen */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 07 */
/* Updates: */
/************************************************************************/
/* pl1sOpen checks whether the device has been opened. It returns 0 if */
/* the device has not been opened, and 1 if it has been opened. */
/************************************************************************/
/* I nput: prhs[0] = (struct) devi ce handl e, or */
/* (U32) serial number of the device */
/* CQutput: pl hs[ 0] = (double) 0 if the device has not beeen opened */
/* 1 if the device has been opened */
/* Synt ax: pl I sOpen(handl e) or pllsOpen(serial nunber) */
/************************************************************************/

#defi ne W N32_LEAN_AND_MEAN /1 Exclude rarely-used stuff fromWndows headers
#i ncl ude <wi ndows. h>

#i nclude "Y:\soft 95\ mat| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ mat| ab6\extern\lib\wi n32\ m crosoft\nsvc60\Ilibmex.lib */
/* and Y:\soft95\ matl ab6\extern\lib\wi n32\m crosoft\msvc60\libnx.lib */

#include "Y:\software\franegrag\ pi xel i nk\ api \ pi negaapi user. h"
/* with Y:\software\franegrag\ pi xel i nk\ api \ pi nmegaapi.lib */

#i fdef __cplusplus
extern "C' {

#endi f
voi d mexFunction(int nlhs, nkArray *plhs[], int nrhs, const mxArray *prhs[])
{
mxArray *serial Nunmber Fi el d;
u32 seri al Nunber = -1; /* the serial nunmber of the device */
mxArray *rhs[2];
doubl e *pX;
/* prhs[0] should be the device handle (struct) or serial nunber (int) */
if (nrhs==1)
{

/* get the serial nunber */

if (nmxlsStruct(prhs[0]))

{
serial Number Field = nmxGet Fi el d(prhs[0], 0O, "Serial Number");
seri al Nunber = (U32)mxGet Scal ar(seri al Nunber Fi el d);

}
el se if (nxlsDoubl e(prhs[0]))

{
seri al Nunber = (U32)mxGet Scal ar (prhs[0]);
}
el se
{ . .
mexPrintf("PixeLINK Interface error.\n");
mexPrintf("pllsOpen: Wong argunents given. One argurment needed (device \
handl e or serial nunber).\n");
mexErr MsgTxt ("\'n");
}

/* check whether the device is open */
rhs[0] = nmxCreateString("isopen");

rhs[1] = mxCreateDoubl eMatrix(1, 1, nkREAL) ;
px = nmxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, plhs, 2, rhs, "plDevices");
else /* ! (nrhs==1) */

{

mexPrintf("PixeLINK Interface error.\n");
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mexPrintf("pllsOpen: Wong argunents given. One argunent needed (device \
handl e or serial nunber).\n");
mexErr MsgTxt ("\n");

}
}
#i fdef __cplusplus

} /* extern "C" */
#endi f
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D.12 plOpen.cpp

/************************************************************************/

/* Fil enane: pl Open. cpp */
/* Description: Source code for the function pl Open */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 08 */
/* Updates: */
/************************************************************************/
/* pl Open opens a pixelink device and returns the device's handle. */
/************************************************************************/
/* lnput: prhs[0] = (int) serial nunmber of the device to be opened */
/* Qutput: plhs[0] = (struct) handle for the device */
/* Syntax: m = pl Open(serial nunber) */
/************************************************************************/

#define W N32_LEAN_AND_MEAN /* Exclude rarely-used stuff fromWndows headers */
#i ncl ude <wi ndows. h>

#i nclude "Y:\soft 95\ mat| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ mat| ab6\ extern\lib\wi n32\m crosoft\nsvc60\Ilibmex.lib */
/* and Y:\soft95\ matl ab6\extern\lib\wi n32\m crosoft\msvc60\libnx.lib */

#include "Y:\software\franegrag\pi xel i nk\ api \ pi negaapi user. h"
/* with Y:\software\franegrag\ pi xel i nk\ api\ pi megaapi.lib */

#include "..\pl CreateDevi ceHandl e. h"
#include "..\plError.h"

#i fdef __cplusplus
extern "C' {

#endi f

voi d mexFunction(int nlhs, nxArray *plhs[], int nrhs, const nmxArray *prhs[])
PXL_RETURN CCODE nRet Val ue; /* the return codes of the pixelink functions */
i nt i sOpen = 0;
char *devi ceAlias = "PixeLI NK(tm) 1394 Canera"; /* device alias */

/* the number of attached imaging devices with the specified alias */
u32 nunber Devi ces = -1;

u32 i ndex = 0; /* index of the device (default = 0) */
bool found = fal se;

HANDLE deviceld = 0; /* the deviceld Pimvegalnitialize returns */
u32 seri al Number = -1, /* the serial number of the device */
u32 thi sSeri al Number = -1,

i nt i = 0;

u32 avail abl eSeri al Nunbers[32]; /* to store all available serial nunbers */
mxArray *l hs[1], *rhs[3]; /* to call fgdevices */

doubl e *px;

/* prhs[0] should be the serial nunmber */
if ((nrhs==1) && nxl sDoubl e(prhs[0]))
{
/* get the serial nunber */
seri al Nunmber = (U32)nxGet Scal ar(prhs[0]);

/* check whether the device has been opened before */
rhs[0] = nmxCreateString("isopen");

rhs[1] = nxCreateDoubl eMatrix(1, 1, nkREAL);
px = nmxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");
isOpen = (int)mGetScal ar(lhs[0]);

/* open the device if it hasn't already been opened */
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if (!isOpen)
{

/* get the nunmber of attached i magi ng devices */
nRet Val ue = Pi mMegaGet Number Devi ces(devi ceAl i as, &nunber Devices);
i f (ApiSuccess != nRetVal ue)

mexPrintf("PixeLINK Interface error.\n");
mexPrintf("pl Qpen: Error on checking nunber of avail able devices.\n");
mexErr MsgTxt ("\'n");

}
i f (numberDevices < (unsigned |long) 1)

{
mexPrintf("pl Open: No devices available.\n");
mexErr MsgTxt ("\n");
}
/* initialize array with available serial nunmbers with 0 */
for (i =0; i < 32; i++)

avai |l abl eSeri al Nunbers[i] = O;

/* open the device with the correct serial nunber */
for (index = (unsigned long) 0; (index < nunberDevices) && !found; \

i ndex++)
{
/* initialize the device */
nRet Val ue = Pi mMegal nitialize(deviceAlias, index, &deviceld);
if (plError(nRetValue, "initializing device"))
mexErr MsgTxt ("\'n");
}
/* get the device's serial number ... */
nRet Val ue = Pi mMVegaGet Seri al Nunber (devi cel d, &t hi sSeri al Nunber);
if (plError(nRetValue, "getting serial nunber"))
mexErr MsgTxt ("\ n");
}
if (index < 32)
avai |l abl eSeri al Nunbers[i ndex] = thisSerial Nunber;
/* check whether this is the device we're |ooking for */
if (serialNunber == thisSerial Nurmber)
{
found = true;
br eak; /* if the correct device is found: break */
}
/* if this was not the correct device: uninitialize the device */
nRet Val ue = Pi mMegaUninitialize(&deviceld);
if (plError(nRetValue, "closing the device"))
mexErr MsgTxt ("\n");
}
}
if (!found)
{
mexPrintf("pl Open: No device found with serial nunber % u.\n", \
seri al Nunmber);
mexPrintf("Avail able serial numbers:\n");
for (i = 0; i < 32; i++4)
if (avail abl eSeri al Numbers[i] == (unsigned | ong)O0)
{
br eak;
mexPrintf ("% u\n", avail abl eSeri al Numbers[i]);
}
mexErr MsgTxt ("\'n");
}

/* update the open device array in plDevices */
rhs[0] = mxCreateString("add");
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rhs[1] = mxCreat eDoubl eMatrix(1, 1, nkREAL);
px = nxGetPr(rhs[1]);
px[ 0] = (U32)serial Nunber;

rhs[2] = mxCreateDoubl eMatrix(1, 1, nkREAL);
px = nxGetPr(rhs[2]);
px[0] = (int)deviceld

mexCal | MATLAB(1, |hs, 3, rhs, "plDevices");
} /* end of opening the device */
el se
{ /* device was already open, print a warning, then proceed to return the \
handl e */

mexPrintf ("pl Open: device already open, returning device handle.\n");

}

/* create the device handle (return structure) */
pl Creat eDevi ceHandl e(| hs, seri al Nunber);
pl hs[0] = I hs[O];

else /* I ((nrhs==1) && nxl|sDoubl e(prhs[0])) */
{

mexPrintf("PixeLINK Interface error.\n");

mexPrintf("pl Open: Wong arguments given. One argunent needed (serial \
nunber).\n");
mexErr MsgTxt ("\n");

}
}
#i fdef __cplusplus

} /* extern "C" */
#endi f
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D.13 plPrintPossibleValues.cpp

/************************************************************************/

/* Fil enane: pl Pri nt Possi bl eVal ues. cpp */
/* Description: Source code for plPrintPossibleVal ues */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 09 */
/* Updates: */
/************************************************************************/
/* pl PrintPossibleValues: prints the possible values for 'paranmeternanme' */
/* called when pl Set gets 2 argunents */
/************************************************************************/
/* I nput: paranetername (string) name of the paraneter */
/* CQutput: - */
/* Synt ax: pl Pri nt Possi bl eVal ues( par anet er nane) */
/************************************************************************/

#i ncl ude <wi ndows. h>

#include "Y:\soft 95\ matl| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ matl ab6\extern\lib\wi n32\m crosoft\nmsvc60\Ilibmex.lib */
/* and Y:\soft95\matl ab6\extern\lib\wi n32\m crosoft\nmsvc60\libnx.lib */

#include "Y:\software\franmegrag\pi xel i nk\ api\ pi megaapi user. h"
/* with Y:\software\franegrag\pi xel i nk\ api \ pi megaapi.lib */

voi d pl Print Possi bl eVal ues(char* paranet er nane)
{

/* BlueGain */

if (!strcnp(paraneternane, "BlueGain"))

mexPrintf("BlueGain: U32\n");
mexPrintf("Value should not exceed % u.\n", PCS2112 MAX_ GAIN);

/* Dat aTransferSi ze */
else if (!strcnp(paranetername, "DataTransferSize"))
{

mexPrintf("DataTransferSize: string\n");

mexPrintf("Valid values are ' DATA 8BIT_SI ZE' and ' DATA_16BI T_SI ZE' .\n");
}
/* Exposure */
else if (!strcnp(parametername, "Exposure"))
{

mexPrintf("Exposure: U32\n");

mexPrintf("Value nust not exceed % u.\n", PCS2112_ MAX_EXPOSURE) ;
}
/* ExposureTinme */
else if (!strcnp(paranetername, "ExposureTine"))
{

mexPrintf("ExposureTi me: float fExposure, \

string bChangeCl ockSpeed=' FALSE' \ n");

mexPrintf("fExposure is the exposure time, in mlliseconds.\n");
mexPrintf("bChangeCl ockSpeed should be a string with value ' TRUE' or \
' FALSE' .\ n");
mexPrintf("if no bChangeC ockSpeed argunent is given, the default 'FALSE \
will be used.\n");

/[* Gamma */
else if (!strcnp(paraneternanme, "Gamm"))

{
mexPrintf("Gamma: float\n");
mexPrintf("To turn of gamm correction, specify a value of 0 or 1.\n");
}
/* Gpo */
else if (!strcnp(parametername, "Gpo"))
{
mexPrintf("Gpo: string Value, float Pul seLength\n");
mexPrintf("Value should be "On' or 'OFf'.\n");
mexPrintf("If PulseLength = 0, GPOis set to Value.\n");
mexPrintf("1f PulseLength > 0, A pulse of PulseLength mlliseconds is sent \
via the GPO \n");
mexPrintf(" the value of the pulse is set by Value.\n");
}




FGI and plFGI Report 2002 September 2002

/* GreenGain */
else if (!strcnp(paranetername, "GreenGain"))
{
mexPrintf ("G eenGain: U32\n");
mexPrintf("Value should not exceed % u.\n", PCS2112 MAX_ GAIN);

/* 1 mager Cl ocki ng */
else if (!strcnp(parametername, "I magerCl ocking"))
{
mexPrintf ("l mgerCl ocking: string\n");
mexPrintf("Valid values are:\n");
mexPrintf ("' 0Ox00' Oscilator type: External (16MHz)\n");

mexPrintf(" Max clock rate divided by: (no division)\n");
mexPrintf ("' 0x01' Oscilator type: External (16MHz)\n");
mexPrintf(" Max clock rate divided by: 2\n");
mexPrintf ("' 0x02' Oscilator type: External (16MHz)\n");
mexPrintf (" Max clock rate divided by: 4\n");
mexPrintf ("' 0x80" Oscilator type: Internal (24MHz)\n");
mexPrintf (" Max clock rate divided by: (no division)\n");
mexPrintf ("' 0x81" Oscilator type: Internal (24MHz)\n");
mexPrintf (" Max clock rate divided by: 2\n");
mexPrintf ("' 0x82'" Oscilator type: Internal (24MHz)\n");
mexPrintf(" Max clock rate divided by: 4\n");

/* 1 mager Name */

else if (!strcnp(parametername, "I mager Name"))

{

mexPrintf ("l mgerNane: string (max. 80 characters)\n");

}
/* MonoGain */
else if (!strcnp(paraneternane, "MonoGain"))
{
mexPrintf("MnoGain: U32\n");
mexPrintf("Value should not exceed % u.\n", PCS2112 MAX_ GAIN);

}
/* Overl ayCal |l Back */
else if (!strcnp(paranetername, "OverlayCall Back"))

/* TODO */
mexPrintf (" Pi megaSet Overl ayCal | Back not supported yet.\n");

/* Previ ewCol or Conversion */
else if (!strcnp(paranmetername, "PreviewCol orConversion"))
{
mexPrintf("Previ ewCol or Conversion: string\n");
mexPrintf("Valid values are:\n");
mexPrintf ("' BAYER_2BY2_COLOR' Fastest\n");
mexPrintf ("' BAYER_3BY3_COLOR' Fast--default\n");
mexPrintf ("' BAYER_3BY3GGRAD_ COLOR' Best quality for real-time\n");
mexPrintf ("' BAYER_2PASSGRAD_ COLOR' Best for captured i mages\n");
mexPrintf ("' BAYER_2PASSADAPT_COLOR  Best for captured inmages\n");

mexPrintf ("' BAYER_VARGRAD COLOR Best for captured i mages\n");
mexPrintf ("' BAYER _2BY2_MONO Fastest (converts to nonochrone)\n");
mexPrintf ("' BAYER _3BY3_MONO Best quality for real-tine (to nmono)\n");
mexPrintf ("' BAYER_ADAPT_MONO Best for caputured i mages (to nono)\n");
mexPrintf ("' BAYER_NO_CONVERSI ON No Bayer conversion\n");

}
/* Previ ewW ndow */
else if (!strcnp(parametername, "PreviewW ndow'))

/* TODO */
mexPrintf (" Pi mvegaSet Previ ewW ndow not supported yet.\n");

}
/* RedGain */
else if (!strcnp(paraneternanme, "RedGain"))
{
mexPrintf("RedGain: U32\n");
mexPrintf("Value should not exceed % u.\n", PCS2112_MAX_GAIN);

/* Saturation */
else if (!strcnp(parametername, "Saturation"))

{

mexPrintf("Saturation: U32\n");
mexPrintf("Value should not exceed OxFF.\n");

}
/* SubW ndow */
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else if (!strcnp(parametername, "SubW ndow'))

{
mexPrintf (" SubW ndow. string uDecimation\n");
mexPrintf (" U32 uStart RowAn");
mexPrintf (" U32 uStart Col umm\n");
mexPrintf (" U32 uNunmber Rows\ n");
mexPrintf (" U32 uNunber Col utms\n");
mexPrintf("uDeci mati on should be 'PCS2112 NO _DECI MATI ON' ,\n");
mexPrintf(" ' PCS2112_DECI MATE_BY_2' or 'PCS2112_DECI MATE_BY_4'\n");

}
/* SubW ndowPos */
else if (!strcnp(paranetername, "SubW ndowPos"))

{
mexPrintf (" SubW ndowPos: U32 uStartRow, U32 uStart Col um\n");

}
/* SubW ndowSi ze */
else if (!strcnp(paranmeternanme, "SubW ndowSi ze"))

{
mexPrintf (" SubW ndowSi ze: string uDeci mation\n");
mexPrintf(" U32 uHei ght\n");
mexPrintf(" U32 uwdth\n");
mexPrintf("uDeci mati on should be 'PCS2112 NO _DECI MATI ON' ,\n");
mexPrintf(" 'PCS2112 DECI MATE_BY 2' or 'PCS2112 DECI MATE BY 4'\n");

/* Timeout */
else if (!strcnp(paraneternanme, "Timeout"))

{

mexPrintf("Timeout: U32\n");

}
/* VideoMode */
else if (!strcnp(paranetername, "VideoMode"))
{
mexPrintf("VideoMode: string\n");
mexPrintf("Valid values are 'STILL_MODE' and 'VIDEO MODE' ,\n");

}
/* GrabCol or Conversion */
else if (!strcnp(paranetername, "GrabCol orConversion"))
{
mexPrintf ("G abCol or Conversion: string\n");
mexPrintf("Valid values are:\n");
mexPrintf ("' BAYER_2BY2_COLOR Fastest\n");
mexPrintf ("' BAYER_3BY3_COLOR' Fast--default\n");
mexPrintf ("' BAYER_3BY3GGRAD_ COLOR' Best quality for real-time\n");
mexPrintf ("' BAYER_2PASSGRAD_ COLOR' Best for captured i mages\n");
mexPrintf ("' BAYER_2PASSADAPT_COLOR  Best for captured inmages\n");

mexPrintf ("' BAYER_VARGRAD COLOR Best for captured i mages\n");
mexPrintf ("' BAYER _2BY2_MONO Fastest (converts to nonochrone)\n");
mexPrintf ("' BAYER_3BY3_MONO Best quality for real-tine (to mono)\n");
mexPrintf ("' BAYER_ADAPT_MONO Best for caputured i mages (to nono)\n");
mexPrintf ("' BAYER_NO_CONVERSI ON No Bayer conversion\n");

}
[ * GrabCQut put Type */
else if (!strcnp(paranetername, "GrabQutputType"))

{
mexPrintf ("G abQut put Type: string\n");
mexPrintf("Valid values are:\n");
mexPrintf ("' RAW | mmge exactly as produced by the camera\n");
mexPrintf ("' I MAGE 24 bpp colour bitmap converted to Matlab i mage format\n");
mexPrintf ("' RGB24' 24 bpp colour bitmap in RGB24 format\n");
}
el se
{
mexPrintf("plSet: Unknown paranmeter name.\n");
mexErr MsgTxt ("\n");
}
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D.14 plPrintPossibleValues.h

/************************************************************************/

/* Fil enane: pl Pri nt Possi bl eVal ues. h */
/* Description: Header file for plPrintPossibleValues.cpp */
/* Authors: L.1.Cei, M A. E.Bakker */
/* Date: 2002/ 08/ 06 */
/* Updat es: */
/************************************************************************/

voi d pl PrintPossi bl eval ues(char* paraneternane);

91



FGI and plFGI Report 2002 September 2002

D.15 plSet.cpp

/************************************************************************/

/* Fil enane: pl Set . cpp */
/* Description: Source code for the function pl Set */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 06 */
/* Updates: */
/************************************************************************/
/* pl Set sets the value of a given paranmeter. \When 1 argunment is given */
/* a list of all possible paranters is given. \Wen 2 argunents are */
/* given, the possible values of the given parameters are given. */
/************************************************************************/
/* I nput: prhs[0] = (struct) handl e for the device or */
/* (int) serial number of the device */
/* prhs[1] = (string) nane of the paraneter (optional) */
/* prhs[2...n] = value of the given paraneter (optional) */
/* Qutput: A list of all possible paranters (with 1 argunent) */
/* The possible values of the parameter (with 2 arguments) */
/* Syntax: pl Set(serial number), pl Set(serial nunber, paraneternane), or */
/* pl Set (seri al nunber, paranmetername, val ue) */
/************************************************************************/

#defi ne W N32_LEAN_AND_ MEAN /* Exclude rarely-used stuff fromWndows headers */
#i ncl ude <wi ndows. h>

#include "Y:\soft95\ matl| ab6\ ext ern\i ncl ude\ mex. h"
/* with Y:\soft95\ mat| ab6\extern\lib\wi n32\m crosoft\nmsvc60\Ilibmex.lib */
/* and Y:\soft95\matl ab6\extern\lib\wi n32\m crosoft\msvc60\libnx.lib */

#include "Y:\software\franegrag\pi xel i nk\ api\ pi megaapi user. h"
/* with Y:\software\franmegrag\ pi xel i nk\ api \ pi nmegaapi.lib */
#include "..\pl PrintPossi bl eval ues. h"
#include "..\pl Set Val ue. h"

#i fdef __cplusplus
extern "C" {

#endi f

voi d mexFunction(int nlhs, nkArray *plhs[], int nrhs, const mxArray *prhs[])

{ mxArray *serial Nunmber Fi el d;
u32 seri al Nunber = -1; /* the serial nunmber of the device */
nkArray *lhs[1], *rhs[5]; /* to call fgdevices */

doubl e *px;
int isOpen = 0;

int buflen, i;
char *paraneternane = "";

/* prhs[0] should be the device handle (struct) or serial number (int) */
/* prhs[1] should be the parameter nanme (optional) */

/* prhs[2...n] should be the paranmeter value (optional) */

if (nrhs >= 1)

{

/* get the serial Nunber */

if (nmxlsStruct(prhs[0]))

{
seri al Nunber Field = nxGet Fi el d(prhs[0], O, "Serial Number");
seri al Nunber = (U32)nmxGet Scal ar(seri al Nunber Fi el d);

}
else if (nxlsDoubl e(prhs[0]))
{

}

el se

{

seri al Nunber = (U32)nmxGet Scal ar(prhs[0]);

mexPrintf("PixeLINK Interface error.\n");
mexPrintf("pl Set: Wong argunent given.\n");
mexPrintf("First argunent should be the device handle or the serial \
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nunmber.\n");
mexErr MsgTxt ("\ n");
}

/* check whether the device has been opened */
rhs[0] = nmxCreateString("isopen");

rhs[1] = nmxCreateDoubl eMatrix(1, 1, nkREAL);
px = mxGet Pr(rhs[1]);
px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");

isOpen = (int)mGetScal ar(lhs[0]);

if (!isOpen)

{ mexPrintf("pl Set: Device with serial nunber %u has not been opened.\n", \

seri al Nunber) ;
mexErr MsgTxt ("\n");

}

/* 1 argunent: give |list of possible paraneters */
if (nrhs == 1)

{
mexPrintf (" Possible parameters (if supported):\n");
mexPrintf ("Bl ueGain Dat aTr ansfer Si ze\n");
mexPrintf (" Exposure ExposureTi me\ n");
mexPrintf (" Ganma Gpo\ n");
mexPrintf("GreenGain | mager Cl ocki ng\ n");
mexPrintf ("l mger Name MonoGai n\ n");
mexPrintf("Overl ayCal | Back Pr evi ewCol or Conver si on\n");
mexPrintf("Previ ewW ndow RedGai n\ n") ;
mexPrintf("Saturation SubW ndowA n") ;
mexPrint f (" SubW ndowPos SubW ndowSi ze\ n") ;
mexPrintf (" Ti meout Vi deoMbode\ n") ;
mexPrintf (" GrabCol or Conversi on Gr abQut put Type\ n");
else /* 2 or 3 arguments */
{
/* get the paranmeter name */
if (!mxlsChar(prhs[1])) /* 2nd argunent (parametername) should be a \
string */
{
mexPrintf("plSet: Wong argument given.\n");
mexPrintf("Second argument should be a string with the \
par amet er name.\ n") ;
mexErr MsgTxt ("\n");
}
buflen = (mxGet M prhs[1]) * mxGet N(prhs[1]) * sizeof(mChar)) + 1;
paranetername = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(prhs[1], parametername, buflen);
/* 2 arguments: give possible values for this paraneter */
if (nrhs == 2)
pl Print Possi bl eVal ues( par anet er nane) ;
}
/* 3 or nore argunments: set value for this parameter */
el se
{ .
/* copy value argunents into an nxArray */
for (i = 2; i < nrhs; i++)
rhs[i-2] = (struct nxArray_tag *)prhs[i];
/* call plSetValue to set these values */
pl Set Val ue(seri al Nunber, paraneternanme, nrhs-2, rhs);
}
}

else /* | (nrhs >= 1) */
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}

#i f def

}
#endi f

mexPri
mexPri
mexPri
mexPri
mexPri
mexPri
mexPri
mexPri
mexPri

mexPri

ntf("PixeLINK Interface error.\n");

ntf("plSet: Wong nunber of arguments given.\n");

ntf("One or nore argunments needed:\n");

ntf("1. handl e or serial number\n");

ntf("2. par amet er name (optional)\n");

ntf("3...n paranmetervalue (optional)\n");

ntf (" Exanpl e: pl Set (handl e), pl Set(handl e, paranmeternane), or\n");

ntf(" pl Set (handl e, paranmetername, value)\n");

ntf(" or: pl Set(serial nunber), plSet(serial nunber, paraneternane), \
or\n");

ntf(" pl Set (seri al nunber, parameternanme, value)\n");

mexErr MsgTxt ("\'n");

__cplusplus

/* extern "C" */
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D.16 plSetValue.cpp

/************************************************************************/

/* Fil enane: pl Set Val ue. cpp */
/* Description: Source code for pl SetVal ue */
/* Authors: M A. E. Bakker, L.I.Cei */
/* maarten@anic.et.tudelft.nl, |.i.oei@ts.tudelft.nl */
/* Date: 2002/ 08/ 09 */
/* Updates: */
/************************************************************************/
/* pl SetVal ue sets the value of a given paraneter. */
/************************************************************************/
/* lnput: serial Nunmber (U32) seri al Number of the device */
/* par anmet er name (string) name of the paraneter */
/* nval ues (int) nunmber of val ues */
/* val ues (mxArray) nxArray wi th val ues */
/* CQutput: - */
/* Synt ax: pl Set Val ue(seri al Nunber, paranmetername, nval ues, values) */
/************************************************************************/

#i ncl ude <wi ndows. h>
#include "Y:\soft 95\ matl| ab6\ ext er n\i ncl ude\ nex. h"
#include "Y:\software\franmegrag\pi xelink\api\ pi megaapi user. h"

#include "pl Error.h"
#i ncl ude "pl Types. h"
#i ncl ude "pl Print Possi bl eval ues. h"

voi d pl Set Val ue(U32 seri al Nunber, char* paraneternane, int nval ues, nxArray *val ues[])
{

/* m= nmxArray structure to be returned as device handle */

mxArray *l hs[1], *rhs[4];

doubl e *px;

HANDLE devi cel d;

/* variable for receiving the error codes the pixelink api functions return */
PXL_RETURN_CODE nRet Val ue;

int buflen, i;

u32 tnpU32, tnpU322, tnpU323, tnmpU324, tnpU325;
char* tnpstring;

float tnpfloat;

BOOL t mpBOOL;

/********************************************************************/

/* Get the deviceld */

/********************************************************************/

rhs[0] = mxCreateString("get");

rhs[1] = mxCreat eDoubl eMatrix(1, 1, kREAL) ;
px = nxGet Pr(rhs[1]);
px[ 0] = (U32)serial Nunber;

mexCal | MATLAB(1, |hs, 2, rhs, "plDevices");

deviceld = (HANDLE) (i nt)nxGet Scal ar (|1 hs[0]);

/********************************************************************/

/* Check whether the correct paranmeters are given. */

/********************************************************************/

[* U32 */

if (!strcnp(paraneternane, "BlueGain") ||
strcnp( par anet er name, "Exposure") ||
strcnp( paranet ername, "GreenGain") ||
strcnp( par anet er name, "MonoGain") ||
strcnp( paranet ernane, "RedGain") |
strcnp( paranet ernane, "Saturation'
strcnp( paranmet ername, "Timeout"))

I
|
)l

if (! ( (nvalues == 1) && nxlsDoubl e(val ues[0]) ) )

mexPrintf("pl Set Val ue: wrong number of parameters given or wong \
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parametertype.\n");
mexPrintf ("% expects 1 paraneter of type U32.\n", paraneternane);
mexErr MsgTxt ("\ n");

}

/[* string */

else if (!strcnp(paranetername, "DataTransferSize") ||
I'strcnp( paraneternanme, "lmagerClocking") ||
I'strcnp(paraneternanme, "I|Inmager Name") ||
I'strcnp( paranet ernanme, "PreviewCol or Conversion") ||
I'strcnp(paranetername, "VideoMde") ||
I'strcnp( paranet ernanme, "GrabCol or Conversion") ||
I'strcnp( paranet ername, " GrabCQutput Type"))

if (! ( (nvalues == 1) && nxlsChar(values[0]) ) )
{

mexPrintf("pl SetVal ue: wrong number of paranmeters given or wong \
paranmetertype.\n");
mexPrintf ("% expects 1 parameter of type string.\n", paraneternane);
mexErr MsgTxt ("\n");
}

}
/* float, [string] */
else if (!strcnp(paranetername, "ExposureTine"))

{
if (! ((nvalues == 1) || (nvalues == 2)))
mexPrintf("pl Set Val ue: wrong nunmber of paranmeters given.\n");
mexPrintf ("% expects 1 or 2 paranmeters.\n", paraneternane);
mexErr MsgTxt ("\n");
}
if (! mxlsDoubl e(val ues[0]) )
mexPrintf("pl Set Val ue: wrong paranetertype given.\n");
mexPrintf ("% expects a float as 1st argument.\n", paraneternane);
mexErr MsgTxt ("\ n");
}
if ((nvalues == 2) && ! nxlsChar(val ues[0]) )
{
mexPrintf("pl Set Val ue: wrong paranetertype given.\n");
mexPrintf ("% expects a string as 2nd argunent.\n", paraneternane);
mexErr MsgTxt ("\ n");
}
}
/* float */
if (!strcnp(paraneternane, "Ganm"))
{

if (! ( (nvalues == 1) && nxlsDoubl e(val ues[0]) ) )

mexPrintf ("pl Set Val ue: wrong number of parameters given or wong \
parantertype.\n");

mexPrintf ("% expects 1 paraneter of type float.\n", paraneternane);

mexErr MsgTxt ("\n");

}

}
/* U32, [float] */
else if (!strcnp(parametername, "Gpo"))

{

if (! ((nvalues == 1) || (nvalues == 2)))

mexPrintf("pl Set Val ue: wrong number of paranmeters given.\n");
mexPrintf ("% expects 1 or 2 paraneters.\n", paraneternane);
mexErr MsgTxt ("\n");

}

if (! mxlsDoubl e(val ues[0]) )

{
mexPrintf("pl Set Val ue: wrong paranetertype given.\n");
mexPrintf ("% expects a U32 as 1st argunment.\n", paranmeternane);
mexErr MsgTxt ("\ n");

}
if ((nvalues == 2) && ! nxlsDoubl e(val ues[0]) )
mexPrintf("pl Set Val ue: wrong paranetertype given.\n");

mexPrintf ("% expects a float as 2nd argunment.\n", paraneternane);
mexErr MsgTxt ("\ n");
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~——

* string, U32, U32, U32, U32 */
if (!strcnp(paraneternane, "SubW ndow'))

P

if (! (nvalues == 5))

mexPrintf ("pl Set Val ue: wrong nunmber of paraneters given.\n");

mexPrintf ("% expects 5 parameters of types string, U32, U32, U32, \
U32.\n", paraneternane);

mexErr MsgTxt ("\n");

}
if (! mxlsChar(val ues[0]))

mexPrintf("pl Set Val ue: wrong paranetertype given.\n");

mexPrintf ("% expects 5 parameters of types string, U32, U32, U32, \
u32.\n", paraneternane);

mexErr MsgTxt ("\'n");

}
for (i =1; i < 5; i++4)
{
if (! nmxlsDoubl e(values[i]) )
{
mexPrintf("pl SetVal ue: wrong paranetertype given.\n");
mexPrintf ("% expects 5 paraneters of types string, U32, U32, U32, \
U32.\n", parameternane);
mexErr MsgTxt ("\n");
}
}

}
/[* U32, U32 */
else if (!strcnp(paranetername, "SubW ndowPos"))

{

if (! (nvalues == 2))
mexPrintf("pl SetVal ue: wrong nunber of parameters given.\n");
mexPrintf ("% expects 2 paraneters.\n", paraneternane);
mexErr MsgTxt ("\'n");

i}f (! (mxl sDoubl e(val ues[0]) && nxl| sDoubl e(val ues[1])))

{
mexPrintf("pl SetVal ue: wrong paranmetertype given.\n");
mexPrintf ("% expects a two arguments of type U32.\n", paraneternane);
mexErr MsgTxt ("\n");

}

}
/* string, U32, U32 */
else if (!strcnp(parameternanme, "SubW ndowSize"))

{
if (! (nvalues == 3))
mexPrintf("pl Set Val ue: wrong number of paranmeters given.\n");
mexPrintf ("% expects 3 paraneters.\n", paraneternane);
mexErr MsgTxt ("\n");
}
if (! mxlsChar(val ues[0]))
{
mexPrintf("pl Set Val ue: wrong paranetertype given.\n");
mexPrintf ("% expects a 3 argunents of types string, U32, U32.\n", \
par amet er nane) ;
mexErr MsgTxt ("\'n");
}
if (! (mxlsDoubl e(val ues[1]) && mxl sDoubl e(val ues[2])))
{
mexPrintf("pl SetVal ue: wrong paranmetertype given.\n");
mexPrintf ("% expects a 3 argunents of types string, U32, U32.\n", \
par anet er nane) ;
mexErr MsgTxt ("\ n");
}
}
/********************************************************************/
/* Set the value of the given paraneter */

/********************************************************************/

/* Blue Gain */
if (!strcnp(paraneternanme, "BlueGain"))
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}
/*

t mpU32 = (U32) nxGet Scal ar (val ues[0]);

/* check whether the given value is within the correct range */
if (tnmpU32 > PCS2112_MAX_GAI N)
{

mexPrintf("pl SetValue: Error setting BlueGain: value too |large.\n");

mexPrintf("BlueGain value should not exceed % u.\n", PCS2112 NAX GAIN);
mexErr MsgTxt ("\'n");

}

/* set the value */
nRet Val ue = Pi mVegaSet Bl ueGai n(devi celd, tnpU32);

if (plError(nRetValue, "setting BlueGain"))
{

mexErr MsgTxt ("\'n");
}

Dat aTr ansf er Si ze */

else if (!strcnp(paranetername, "DataTransferSize"))

{

}
/*

buflen = (mxGet M val ues[0]) * nmxGetN(val ues[0]) * sizeof(mxChar)) + 1;
tnpstring = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(val ues[0], tnpstring, buflen);

/* check whether this is a known val ue */
if (!'strcnp(tmpstring, "DATA 8BIT_SIZE"))

t mpU32 = DATA_8BI T_SI ZE;
}
else if (!strcnp(tnpstring, "DATA 16BIT_SIZE"))

tmpU32 = DATA 16BI T_SI ZE;

}

el se

{ . . .
mexPrintf("pl SetValue: Error setting DataTransferSize: unknown val ue.\n");
mexPrintf("Valid values are ' DATA 8BIT_SIZE' and ' DATA_16BIT_SI ZE' \n");
mexErr MsgTxt ("\ n");

}

/* set the value */
nRet Val ue = Pi mMegaSet Dat aTr ansf er Si ze(devi cel d, tnpU32);

if (plError(nRetValue, "setting DataTransferSize"))
{

mexErr MsgTxt ("\n");
}

Exposure */

else if (!strcnp(parametername, "Exposure"))

{

}
/*

tmpU32 = (U32) nxGet Scal ar (val ues[0]);

/* check whether the given value is within the correct range */
if (tnpU32 > PCS2112_MAX_EXPOSURE)

{
mexPrintf("pl SetValue: Error setting Exposure: value too |large.\n");
mexPrintf("Exposure val ue should not exceed W u.\n", \
PCS2112_MAX_EXPOSURE) ;
mexErr MsgTxt ("\'n");
}

/* set the value */
nRet Val ue = Pi m\VegaSet Exposur e(devi celd, tnpU32);

if (plError(nRetValue, "setting Exposure"))
{

}

ExposureTi me */

mexErr MsgTxt ("\'n");

else if (!strcnp(paranetername, "ExposureTine"))

tnmpfloat = (float)nxGet Scal ar(val ues[0]);
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t mpBOOL = FALSE;

if
{

}
/ *

(nvalues >= 2) /* if a second value is given,

buflen = (mxGet M val ues[1]) * mxGet N(val ues[1])

mxGet String(val ues[ 1], tnpstring, buflen);

/* check whether this is a known val ue */
if (!'strcmp(tnpstring, "FALSE"))
{

t mpBOOL = FALSE;
}
else if (!strcnmp(tnmpstring, "TRUE"))
{

t mpBOOL = TRUE;

get the value */

* sizeof (mxChar)) + 1;
tmpstring = (char *)nxCall oc(bufl en, sizeof(char));

"FALSE' .\n");

}

el se
mexPrintf("pl SetValue: Error setting ExposureTine: unknown val ue.\n");
mexPrintf("Second val ue should be ' TRUE' or
mexErr MsgTxt ("\n");

}

set the value */

nRet Val ue = Pi m\VegaSet Exposur eTi ne(deviceld, tnpfloat, tnmpBOOL);

if (plError(nRetValue, "setting ExposureTine"))
mexErr MsgTxt ("\'n");
}
}
[* Gamma */
else if (!strcnp(paraneternanme, "Gamm"))
tnmpfloat = (float)nxGet Scal ar(val ues[0]);
nRet Val ue = Pi m\VegaSet Ganma(devi cel d, tnpfloat);
if (plError(nRetValue, "setting Ganm"))
{
mexErr MsgTxt ("\n");
}
}
[* GPO */
else if (!strcnp(paranetername, "Gpo"))
{
tmpU32 = 0;
/* get Value */

bufl en = (nxGet M val ues[0]) * mxGet N(val ues[0])
tnpstring = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(val ues[0], tnpstring, buflen);

if

(!'strcrmp(tnpstring, "On"))
tmpU32 = 1,

}
else if (!strcnp(tnpstring, "OFf"))

* sizeof (nxChar)) + 1;

tmpU32 = 0;
}
el se
{
mexPrintf("pl SetValue: Error setting Gpo: unknown value.\n");
mexPrintf("First value should be "On' or "Of'.\n");
mexErr MsgTxt ("\n");
}
/* get Pul seLength */

tmpfloat = 0;

if

(nval ues >= 2)

tnpfloat = (float)nxGetScal ar(val ues[1]);
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}

/* set the value */
nRet Val ue = Pi mMegaSet Gpo(deviceld, tnmpU32, tnpfloat);

if (plError(nRetValue, "setting Gpo"))

mexErr MsgTxt ("\n");
}

}
/* Green Gain */
else if (!strcnp(parametername, "GreenGain"))

{
t mpU32 = (U32) nxGet Scal ar (val ues[0]);
/* check whether the given value is within the correct range */
if (tnmpU32 > PCS2112_MAX_GAI N)
{
mexPrintf("pl SetValue: Error setting GreenGain: value too large.\n");
mexPrintf ("G eenGain value should not exceed % u.\n", PCS2112 MAX AIN);
mexErr MsgTxt ("\'n");
}
/* set the value */
nRet Val ue = Pi mMegaSet Gr eenGai n(deviceld, tnpU32);
if (plError(nRetValue, "setting GreenGain"))
mexErr MsgTxt ("\'n");
}
/* 1 mager Cl ocki ng */
else if (!strcnp(paranetername, "ImagerClocking"))
{

tmpU32 = 0xO00;

buflen = (mxGet M val ues[0]) * mxGet N(val ues[0]) * sizeof(nxChar)) + 1;
tnmpstring = (char *)nxCall oc(buflen, sizeof(char));

mxGet String(val ues[0], tnpstring, buflen);

/* check whether this is a known val ue */
if (!'strcnp(tmpstring, "0x00"))

tmpU32 = 0x00;

LI se if (!strcmp(tnpstring, "0x01"))
tmpU32 = 0x01,;

LI se if (!strcmp(tnpstring, "0x02"))
tmpU32 = 0x02;

LI se if (!strcmp(tnpstring, "0x80"))
t mpU32 = 0x80;

LI se if (!strcmp(tnpstring, "O0x81"))
t mpU32 = 0x81,;

LI se if (!strcmp(tnpstring, "0x82"))
tmpU32 = 0x82;

}

el se

{
mexPrintf("pl SetValue: Error setting |magerd ocking: unknown val ue.\n");
mexPrintf("Valid values are: 'O0x00', 'OxOl1', 'O0x02', 'Ox80', 'O0x81" and \

'0x82'.\n");

mexErr MsgTxt ("\ n");

}

/* set the value */
nRet Val ue = Pi mMegaSet | mager Cl ocki ng(devi cel d, tnpU32);

100



FGI and plFGI Report 2002

September 2002

if (plError(nRetValue, "setting |nmagerClocking"))
{

mexErr MsgTxt ("\ n");

PCS2112 NAX GAIN);

}
}
/* |1 mager Nanme */
else if (!strcnp(paranmetername, "I mager Name"))
{
bufl en = (nmxGet M val ues[0]) * mxGet N(val ues[0]) * sizeof(nmxChar)) + 1;
tnpstring = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(val ues[0], tnpstring, buflen);
if (buflen > 81)
{
mexPrintf ("pl SetValue: Error setting |mgerNanme: string too long.\n");
mexPrintf ("1 mger Nane shoul d not exceed 80 characters.\n");
mexErr MsgTxt ("\'n");
}
/* set the value */
nRet Val ue = Pi m\VegaSet | mager Name(devi cel d, tnpstring);
if (plError(nRetValue, "setting |magerName"))
{
mexErr MsgTxt ("\'n");
}
} .
/* MonoGain */
else if (!strcnp(paraneternane, "MonoGain"))
{
tnmpU32 = (U32) nkGet Scal ar (val ues[0]);
/* check whether the given value is within the correct range */
if (tnpU32 > PCS2112_ MAX_GAI N)
{
mexPrintf("pl SetValue: Error setting MonoGain: value too large.\n");
mexPrintf("MnoGain val ue should not exceed % u.\n",
mexErr MsgTxt ("\'n");
}
/* set the value */
nRet Val ue = Pi mMegaSet MonoGai n(devi celd, tnpU32);
if (plError(nRetValue, "setting MnoGain"))
{
mexErr MsgTxt ("\n");
}
}
/* OverlayCal | Back */

else if (!strcnp(parametername, "OverlayCall Back"))

}
/*

/* TODO */

mexErr MsgTxt (" Pi mVegaSet Over | ayCal | Back not supported yet.\n");

Pr evi ewCol or Conversi on */

else if (!strcnp(paranmetername, "Previ ewCol or Conversion"))

{

tmpU32 = BAYER 3BY3_COLOR;

bufl en = (nxGet M val ues[0]) * mxGet N(val ues[0]) * sizeof(nmxChar)) + 1;

tnpstring = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(val ues[0], tnpstring, buflen);

/* check whether this is a known value */

if (!'strcnp(tnmpstring, "BAYER 2BY2_COLOR"))
t mpU32 = BAYER 2BY2_ COLOR,

else if (!strcnp(tnpstring, "BAYER 3BY3_COLOR"))
t npU32 = BAYER 3BY3_COLOR;

else if (!strcnp(tnpstring, "BAYER 3BY3GGRAD COLOR"))
t mpU32 = BAYER _3BY3GGRAD_COLOR;

else if (!'strcnp(tnpstring, "BAYER 2PASSGRAD COLOR"))
t mpU32 = BAYER_2PASSGRAD_COLOR;

else if (!strcnp(tnpstring, "BAYER 2PASSADAPT_COLOR"))
t mpU32 = BAYER_2PASSADAPT_COLOR;

else if (!'strcnp(tnpstring, "BAYER VARGRAD COLOR"))
t mpU32 = BAYER VARGRAD COLOR;
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else if (!strcnp(tnpstring, "BAYER 2BY2_MONO'))
t npU32 = BAYER_2BY2_MONG;
else if (!strcnp(tnpstring, "BAYER 3BY3_MONO'))
t mpU32 = BAYER_3BY3_MONGC;
else if (!strcnp(tnpstring, "BAYER_ADAPT_MONO'))
t mpU32 = BAYER_ADAPT_MONG,
else if (!strcnp(tnpstring, "BAYER _NO_CONVERSI ON"))
t mpU32 = BAYER_NO_CONVERSI ON;
el se
{
mexPrintf("pl SetVal ue: Error setting Previ ewCol or Conversi on: unknown \
val ue.\n");
pl Pri nt Possi bl eVal ues(" Previ ewCol or Conversi on");
mexErr MsgTxt ("\n");
}

/* set the value */
nRet Val ue = Pi mMegaSet | mager Cl ocki ng(devi cel d, tnmpU32);

if (plError(nRetValue, "setting Previ ewCol or Conversion"))

mexErr MsgTxt ("\n");
}

}
/* Previ ewW ndow */
else if (!strcnp(paranmetername, "PreviewW ndow'))

/* TODO */
mexErr MsgTxt (" Pi mviegaSet Previ ewWW ndow not supported yet.\n");

}
/* RedGain */
else if (!strcnp(paraneternanme, "RedGain"))

{
tmpU32 = (U32) nxGet Scal ar (val ues[0]);

/* check whether the given value is within the correct range */
if (tnmpU32 > PCS2112_MAX_GAI N)

{
mexPrintf("pl SetValue: Error setting RedGain: value too large.\n");
mexPrintf("RedGain val ue should not exceed % u.\n", PCS2112 NAX AIN);
mexErr MsgTxt ("\'n");

}

/* set the value */
nRet Val ue = Pi mMegaSet RedGai n(devi celd, tnmpU32);

if (plError(nRetValue, "setting RedGain"))

mexErr MsgTxt ("\n");
}

/* Saturation */
else if (!strcnp(parametername, "Saturation"))

{
t mpU32 = (U32) nxGet Scal ar (val ues[0]);

/* check whether the given value is within the correct range */
if (tmpU32 > OxFF)
{

mexPrintf("pl SetValue: Error setting Saturation: value too large.\n");
mexPrintf("Saturation value should not exceed OxFF.\n");
mexErr MsgTxt ("\'n");

}

/* set the value */
nRet Val ue = Pi mvegaSet Saturation(deviceld, tnpU32);

if (plError(nRetValue, "setting Saturation"))
{

}

}
/* SubW ndow */
else if (!strcnp(paranetername, "SubW ndow'))

mexErr MsgTxt ("\'n");

tnmpU32 = PCS2112_NO_DECI MATI ON;

102



FGI and plFGI Report 2002 September 2002

/* uDeci mation */

bufl en = (nxGet M val ues[0]) * mxGet N(val ues[0]) * sizeof(nmxChar)) + 1;

tnpstring = (char *)nxCall oc(buflen, sizeof(char));

mxGet String(val ues[0], tnpstring, buflen);

if (!strenp(tnpstring, "PCS2112_NO _DECI MATI ON"))
tmpU32 = PCS2112_NO_DECI MATI ON;

}

else if (!strcnp(tnpstring, "PCS2112_ DECI MATE_BY_2"))
tnmpU32 = PCS2112_DECI MATE_BY_2;

}

else if (!strcnp(tnpstring, "PCS2112_ DECI MATE_BY_4"))

tmpU32 = PCS2112 DECI MATE_BY_4;

}

el se

{
mexPrintf("pl SetValue: Error setting SubW ndow. unknown value.\n");
mexPrintf("uDeci mati on should be 'PCS2112 NO _DECI MATI ON' ,\n");
mexPrintf(" ' PCS2112 DECI MATE BY 2' or 'PCS2112 DECI MATE BY 4'\n");
mexErr MsgTxt ("\n");

}

tmpU322 = (U32) nxCet Scal ar (val ues[2]); /* uStartColum */

t mpU323 = (U32) mxGet Scal ar (val ues[1]); /* uStartRow */

tmpU324 = (U32) nxCGet Scal ar (val ues[4]); /* uNunber Col umms */

t mpU325 = (U32) nxGet Scal ar (val ues[3]); /* uNumber Rows */

/* check whether the given values are within the correct range */
if ((tnmpU322 + tnpU324) > PCS2112_MAX_W DTH)
{

mexPrintf("pl SetValue: Error setting SubW ndow. value too large.\n");

mexPrintf (" (uStartColum + uNunber Col ums) shoul d not exceed %u.\n", \
PCS2112_MAX_W DTH) ;

mexErr MsgTxt ("\ n");

}

if ((tmpU323 + tnmpU325) > PCS2112_MAX_ HEI GHT)

{
mexPrintf("pl SetVal ue: Error setting SubW ndow:. value too large.\n");
mexPrintf("(uStartRow + uNumber Rows) should not exceed A u.\n", \

PCS2112_ MAX_HEI GHT) ;

mexErr MsgTxt ("\n");

}

if (tnmpU324 < PCS2112_M N_W DTH)

{
mexPrintf("pl SetValue: Error setting SubW ndow. value too small.\n");
mexPrintf("uNunber Col umms nust be at |east % u.\n", PCS2112 MN WDTH);
mexErr MsgTxt ("\n");

}
if (tmpU325 < PCS2112_M N_HEI GHT)

{
mexPrintf("pl Set Val ue: Error setting SubW ndow. value too small.\n");
mexPrintf ("uNunber Rows nust be at |least % u.\n", PCS2112 M N _HElI GHT);
mexErr MsgTxt ("\n");

}

/* set the values */
nRet Val ue = Pi mMegaSet SubW ndow( devi cel d, tnpU32, tnpU322, tnpU323, tnpU324, \
t npU325) ;

if (plError(nRetValue, "setting SubW ndow'))
{

mexErr MsgTxt ("\'n");
}

}

/* SubW ndowPos */

else if (!strcnp(paranetername, "SubW ndowPos"))

{
tmpU32 = (U32) mxGet Scal ar (val ues[1]); /* uStartColum */
t mpU322 = (U32) mxGet Scal ar (val ues[0]); /* uStartRow */

/* tnmpU323 = subW ndowSi zeDeci mati onVal ue */
/* tnmpU324 = subW ndowSi zeW dt hVal ue (nunber of colums) */
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/* tnmpU325 = subW ndowSi zeHei ght Val ue (nunber of rows) */
nRet Val ue = Pi mvegaGet SubW ndowSi ze(devi cel d, & npU323, &t npU324, &t npU325);

/* check whether the given values are within the correct range */
if ((tmpU32 + tnpU324) > PCS2112 MAX_W DTH)
{

mexPrintf("pl SetVal ue: Error setting SubW ndowPos: value too large.\n");

mexPrintf("(uStartColumm + current number of colums) should not exceed \
% u.\n", PCS2112_ MAX_W DTH);

mexErr MsgTxt ("\n");

}

if ((tnmpU322 + tnpU325) > PCS2112_ MAX_HEI GHT)

{
mexPrintf("pl SetVal ue: Error setting SubW ndowPos: value too large.\n");
mexPrintf("(uStart Row + current number of rows) should not exceed \

% u.\n", PCS2112_ MAX_HEI GHT) ;

mexErr MsgTxt ("\'n");

}

/* set the values */
nRet Val ue = Pi mvegaSet SubW ndowPos(deviceld, tnmpU32, tnpU322);

if (plError(nRetValue, "setting SubW ndowPos"))

mexErr MsgTxt ("\'n");
}

}
/* SubW ndowsSi ze */
else if (!strcnp(paranetername, "SubW ndowSi ze"))
{
tnmpU32 = PCS2112_NO _DECI MATI ON,;
/* uDeci mation */
bufl en = (nxGet M val ues[0]) * mxGet N(val ues[0]) * sizeof(nmxChar)) + 1;
tnmpstring = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(val ues[0], tnpstring, buflen);
if (!'strcnp(tmpstring, "PCS2112_ NO _DECI MATI ON"))
t mpU32 = PCS2112_NO _DECI MATI ON;
}
else if (!'strcnp(tnpstring, "PCS2112 DECI MATE_BY_2"))
tmpU32 = PCS2112_DECI MATE_BY_2;
}
else if (!strcnp(tnpstring, "PCS2112 DECI MATE_BY_4"))

tmpU32 = PCS2112 DECI MATE_BY_4;

}

el se

{
mexPrintf("pl SetValue: Error setting SubW ndowSi ze: unknown val ue.\n");
mexPrintf("uDeci mati on should be 'PCS2112_ NO DECI MATI ON' ,\n");
mexPrintf(" ' PCS2112_DECI MATE_BY_2' or 'PCS2112_DECI MATE_BY_4'\n");
mexErr MsgTxt ("\'n");

}

tmpU322 = (U32) nxGet Scal ar (val ues[2]); /* uWdth */

t mpU323 = (U32) mxGet Scal ar (val ues[1]); /* uHeight */

/* check whether the given values are within the correct range */

/* tmpU324 subW ndowPosSt art Col utmVal ue */
/* tmpU325 subW ndowPos St ar t Rowval ue */
nRet Val ue = Pi mMegaGet SubW ndowPos(devi celd, &tnpU324, &tnpU325);

if ((tnmpU324 + tnmpU322) > PCS2112_MAX_W DTH)

{
mexPrintf("pl SetVal ue: Error setting Subw ndow size: value too large.\n");
mexPrintf("(Current start colum + uWdth) should not exceed %u.\n", \

PCS2112_MAX_W DTH) ;

mexErr MsgTxt ("\'n");

}

if ((tmpU325 + tnpU323) > PCS2112_MAX_HEI GHT)

{

nmexPrintf("pl SetValue: Error setting Subwi ndow size: value too large.\n");
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mexPrintf("(Current start row + uHeight) should not exceed % u.\n", \
PCS2112_MAX_HEI GHT) ;
mexErr MsgTxt ("\ n");

}
if (tmpU322 < PCS2112_M N_W DTH)
{

nmexPrintf("pl SetValue: Error setting Subw ndow size: value too small.\n");
mexPrintf("uWdth must be at least % u.\n", PCS2112_M N_W DTH);
mexErr MsgTxt ("\'n");

}
if (tnpU323 < PCS2112_M N_HEI GHT)

mexPrintf("pl SetValue: Error setting Subwi ndow size: value too snall.\n");
mexPrintf("uHei ght nust be at |east than %4 u.\n", PCS2112_ M N HEl GHT);
mexErr MsgTxt ("\'n");

}

/* set the values */
nRet Val ue = Pi mMegaSet SubW ndowSi ze(devi celd, tnpU32, tnpU322, tnpU323);

if (plError(nRetValue, "setting SubW ndowSi ze"))

mexErr MsgTxt ("\'n");
}

/* Timeout */
else if (!strcnp(paranetername, "Timeout"))

{
tmpU32 = (U32) nxGet Scal ar (val ues[0]);

nRet Val ue = Pi m\VegaSet Ti neout (devi celd, tnmpU32);
if (plError(nRetValue, "setting Tineout"))

mexErr MsgTxt ("\'n");
}

}
/* VideoMode */
else if (!strcnp(paranetername, "VideoMode"))

{
tmpU32 = STI LL_MODE;
buflen = (nmxGet M val ues[0]) * mxGetN(val ues[0]) * sizeof(nmxChar)) + 1;
tnpstring = (char *)nxCall oc(buflen, sizeof(char));
mxGet String(val ues[0], tnpstring, buflen);

/* check whether this is a known val ue */
if (!'strcnp(tmpstring, "STILL_MODE"))

tmpU32 = STI LL_MODE;

}
else if (!'strcnp(tnpstring, "VIDEO MODE"))

{
t mpU32 = VI DEO_MODE;

}

el se

{
mexPrintf("pl SetValue: Error setting VideoMode: unknown val ue.\n");
mexPrintf("Valid values are ' STILL_MODE' and 'VIDEO MODE' ,\n");
mexErr MsgTxt ("\'n");

}

/* set the value */
nRet Val ue = Pi m\VegaSet Vi deoMode(deviceld, tnmpU32);

if (plError(nRetValue, "setting VideoMdde"))
{

}

else if (!strcnp(parametername, "GrabCol orConversion"))

mexErr MsgTxt ("\'n");

tmpU32 = BAYER 3BY3_COLOR;

bufl en = (nxGet M val ues[0]) * mxGetN(val ues[0]) * sizeof(nmxChar)) + 1;
tnpstring = (char *)nxCall oc(buflen, sizeof(char));
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else if (!strcnp(paraneternane,

{

}

el se

{

mxGet String(val ues[0], tnpstring, buflen);

/* check whether this is a known val

ue */

if (!'strcnmp(tmpstring, "BAYER _2BY2_COLOR'))

tmpU32 = BAYER 2BY2_ COLOR;

else if (!strcnp(tnpstring, "BAYER _3BY3_COLOR"))

tmpU32 = BAYER 3BY3_COLOR;

else if (!strcnp(tnpstring, "BAYER _3BY3GGRAD COLOR"))

t mpU32 = BAYER 3BY3GGRAD COLOR;

else if (!strcnp(tnpstring, "BAYER_2PASSGRAD COLOR"))

t mpU32 = BAYER 2PASSGRAD_COLOR;

else if (!strcnp(tnmpstring, "BAYER 2PASSADAPT_COLOR"))

tmpU32 = BAYER_2PASSADAPT_COLOR,;

else if (!strcnp(tnpstring, "BAYER_VARGRAD COLOR"))

t mpU32 = BAYER VARGRAD COLOR;

else if (!strcnp(tnpstring, "BAYER _2BY2_MONO'))

tmpU32 = BAYER 2BY2_ MONC

else if (!strcnp(tnpstring, "BAYER _3BY3_MONO'))

tnpU32 = BAYER 3BY3_MONC

else if (!'strcnp(tnpstring, "BAYER_ADAPT_MONO'))

tnpU32 = BAYER_ADAPT_MONO;

else if (!strcnp(tnpstring, "BAYER_NO CONVERSI ON"))

t mpU32 = BAYER NO_CONVERSI ON,;
el se

{
mexPrintf("pl SetValue: Error setting G abCol or Conversi on: unknown \
val ue.\n");
pl Pri nt Possi bl evVal ues(" Gr abCol or Conversi on");
mexErrMsgTxt ("\n");
}

/* set the value */
rhs[0] = nxCreateString("setpar");

rhs[1] = nxCreateDoubl eMatrix(1, 1, nkREAL);

px = mxGet Pr(rhs[1]);
px[ 0] = (U32)serial Nunber;

rhs[2] = nxCreateString("GrabCol or Conversion");

rhs[ 3] = nmxCreateDoubl eMatrix(1, 1,
px = mxGet Pr(rhs[3]);
px[ 0] = tnmpU32;

MKREAL) ;

mexCal | MATLAB(O, |hs, 4, rhs, "plDevices");

buflen = (nxGet M val ues[0]) * mxGet N(val ues[0])

tnpstring = (char *)nmxCall oc(bufl en,

" GrabQut put Type"))

si zeof (char));

mxGet String(val ues[0], tnpstring, buflen);

/* check whether this is a known val
if (!'strcnp(tnmpstring, "RAW))
t mpU32 = RAW

ue */

else if (!strcnp(tnpstring, "I1MAGE"))

tmpU32 = | MAGE;

else if (!strcnp(tnpstring, "RGB24"))

tmpU32 = RGB24;
el se

{

mexPrintf("pl Set Val ue: Error setting G abCQutput Type:

pl Pri nt Possi bl evVal ues(" Gr abQut put Type");

mexErr MsgTxt ("\'n");
}

/* set the value */

rhs[0] = nxCreateString("setpar");

rhs[1] = nmxCreateDoubl eMatrix(1, 1, nkREAL);
px = mxGetPr(rhs[1]);

px[ 0] = (U32)serial Nunber;

rhs[2] = nxCreateString("GrabQutputType");

rhs[ 3] mxCr eat eDoubl eMatri x(1, 1,
px = mxGet Pr(rhs[3]);
px[ 0] = tnmpU32;

MKREAL) ;

mexCal | MATLAB(O, |hs, 4, rhs, "plDevices");

mexPrintf("pl SetVal ue: Unknown paranmeter nanme.\n");

* sizeof (mxChar)) + 1;

unknown val ue.\n");
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mexErr MsgTxt ("\n");
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D.17 plSetValue.h

/************************************************************************/

/* Fil enane: pl Set Val ue. h */
/* Description: Header file for pl SetVal ue.cpp */
/* Authors: L.1.Cei, M A. E.Bakker */
/* Date: 2002/ 08/ 06 */
/* Updat es: */
/************************************************************************/

voi d pl Set Val ue(U32 seri al Nunber, char* paranmeternanme, int nvalues, nmxArray
*val ues[]);
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D.18 plTypes.h

/************************************************************************/

/* Fil enane: pl Types. h */
/* Description: Header file containing (type) definitions. */
/* Authors: M A. E. Bakker, L.I.Cei */
/* Date: 2002/ 08/ 06 */
/* Updat es: */
/************************************************************************/

#defi ne RAW 0x0
#define | MAGE 0x1
#defi ne RGB24 0x2
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Appendix E. Test results

Below are the screen printouts of the tests performed on plFGI:

>> plset(m'
>> tic,for i

t =

Dat aTr ansfer Si ze' ,' DATA_8BI T_SI ZE' ) ;
=1:100, y=pl grab(m ; end, t=toc

65. 8000
>> plset(m' SubW ndowSi ze',' PCS2112_NO DECI MATI ON', 512, 640);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

29. 6600
>> pl set(m ' SubW ndowSi ze',' PCS2112_NO DECI MATI ON', 256, 640);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

17. 3000
>> plset(m ' SubW ndowSi ze' ,' PCS2112_NO_DECI MATI ON', 1024, 640);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

55. 8000
>> plset(m ' SubW ndowSi ze',' PCS2112_NO_DECI MATI ON', 1024, 320);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

52. 7800
>> pl set(m ' ExposureTine', 1);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

51. 3500
>> plget(m
ans =

Devi cel D. 256106896
Bl ueGai n: ' Unsupported'

Current FraneRat e:

Dat aTr ansf er Si ze:

Exposure:

Exposur eTi ne:

Ganma:

Gpo:

GreenGai n:

Har dwar eVer si on. Product | D:
Har dwar eVer si on. Seri al Number :
Har dwar eVer si on. Fi r mwar eVer si on:
Har dwar eVer si on. FpgaVer si on:

I mager Chi pl d:

I mager Cl ocki ng:

| mager Nanme:

I mager Type:

MonoGai n:

Previ ewW ndowPos. Top:

Previ ewW ndowPos. Left:

Previ ewW ndowSi ze. Hei ght :

' Coul d not get val ue'

' DATA_8BI T_SI ZE'

1028

1. 0400

1

COFf

" Unsupport ed’

' PL- A630 Series Monochronme EC Modul e’
'12572'
'1.0.3.0

Ca

805306368

' 0x01 External
"1 mager 0’

' PCS2112M | MAGER ( Monochrome Canera)'’
0

' Coul d not get val ue'

' Coul d not get val ue'
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PART | USER MANUAL

1 General introduction

This manua describes the Matlab interface ‘ plFGI’ for Vitana PixeL INK digital cameras. The
name plFGI stands for ‘PixeLINK Frame Grabber Interface’. In this document you will find
described the functiondlity of this interface and information about the working conditions.
This document can be used as a reference while working with the interface.

1.1  Short description of Matlab

Matlab is a mathematical program for technical computing. It is used by research ingitutes
and universities dl over the world, mostly to solve problems, which involve matrix and vector
caculations. It can, for example, be used to make analyses and computations on images,
which are stored as matrices. This is the main purpose of the plFGI software. One of the
important features of Matlab is the ability to use externa compiled programs from within
Matlab, caled MEX-files. The plFGI consists of such externa programs. In a windows
environment, the native .dil format is used for MEX-files. Variables are passed between
Matlab and the MEX-files usng mxArrays in which al required variables can be stored and
returned.

1.2  Short description of the PixeLINK camera

The PixeLINK PL-A6xx camera series conssts of megapixel cameras with a CMOS image
sensor and integrated image processing electronics. The |IEEE-1394 ‘FireWire interface is
used for communicating with the computer. The cameras are available in both in colour and
black & white versons. Some of the camera models are equipped with a machine vison
connector to connect to external shutters etcetera.

1.3  Short description of pIFGI

The plFGI is a simple interface for grabbing images directly from the PixeLINK camera into
a Matlab mxArray. It follows the concept of the existing Data Trandation FGI closdly.
Several picture formats are supported. Currently, the interface features grabbing an image
from a videostream and changing most settings of the camera To accomplish this,
functionality of the PixeLINK API library - which is supplied with the camera - is used.
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14 Hardware and software requirements

To use this interface, the following is required, newer versions may aso work, older versions
probably won't give good results:

A Vitana PixeLINK PL-A6xx series camera
PixeLINK drivers/ APl verson 3.0

A PC with at least a Pentium Il processor, 64MB of RAM and a IEEE-1394 *FiréWire
interface.

MS Windows 98SE, Windows ME, Windows 2000 SP1 or Windows XP.

Mathworks Matlab 6.
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2 Introduction to plFGI

In this chapter, some background information and a description of the plFGI functions are
given..

2.1 About datatypes
The following Matlab data types are used when working with the plFGI:

string
A vector of which the components are ASCII codes. Used with the plFGI for passing names
of camera parameters to plGet and pl Set.

double
The default data type, used by Matlab to store numbers in the double precision floating point
format. Range from 1.7E-308 to 1.7E+308. Used with the plFGI for passing al variables that
are marked U32, int or double. The (U32) and (int) designations used below in this document
are only used for indicating the alowed range (32 bit unsigned or signed integer) of the
passed variable.

uint8
8 hit unsigned integer. Used by the plFGI within an mxArray for returning a grabbed image.

uint16
16 bit unsigned integer. Used by the plFGI within an mxArray for returning a grabbed image.

struct
An array containing fieldnames (string) and their values (any type). Used by pIFGI for the
device handle structure.

mxArray
The default way of storing arrays of any data type in Matlab. Data is stored in column magjor
format. Used by the pIFGI for returning a grabbed image and for storing the device's handle
structure.

2.2 About the camera’s serial number

The camera's serial number is used as a unique identifier for opening and using the camera.
The PixeLINK camera we used for testing the plFGI had as many as 3 different seria
numbers. One serial number on a sticker on the board the image sensor was mounted on (this
number is returned in the Hardwarelnfo structure, and also used in the Pixel INK application
that comes with the camera). Another serid number is on the board on which the other
electronics of the camera are located. The third serial number is returned when you get the
serid number using the function * Pi mvegaGet Seri al Nunmber’ . This last number is the one
we decided to use as ‘officid’ serid number, on basis of the PixeLINK documentation
suggesting this. If you don’t know what serial number the camera you want to use has, call
plOpen with a non-existing number to get a listing of the serial numbers of al cameras that
are attached to the computer.
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2.3 The plFGI functions

The plFGI supports the following functions (in aphabetical order):

plClose
plGet

plGrab
pllsOpen
plOpen

plSet

closes a PixeL INK camera.

gets the value of a camera or image processing parameter or the complete
handle structure of the camera.

grabs an image from a PixeL INK camera.

checksif aPixeLINK camerais already open.

opens a PixeLINK camera and return its handle structure or only returns its
handle if the camera was already open.

sets the value of a camera or image processing parameter or shows the
possible parameters or values.

Nota bene: In Matlab, the function names are not case sensitive, although it may be easier to
read back code if cases are used.

Below, descriptions are given of each of the plFGI functions callable from Matlab. For a
description of plDevices, which is used as an internal function, we refer to the technical
documentation. In the descriptions below, prhg0] is used to indicate the first input parameter,
prhg 1] for the second input parameter, prhg2] for the third, etcetera Similarly, plhg0] is
used to indicate the (first) return vaue of the MEX-function.

plClose

DLL name plClosedll

Syntax pl Cl ose(handl e) or pl Cl ose(seri al nunber)

Description plClose closes an open PixeLINK camera device.

Input prhg0] = (struct) handle of the device, or

(U32) seria number of the device

Remarks It will be verified whether the input s a vaid handle or number. plClose will
then try to close the device. If the device was not open, does not exist or returns
an error code, an error message is printed and plClose exits.

Output No return value, the device is closed and the internal list & open devices is
updated.

Examples pl Cl ose(m ;

pl Cl ose(75122);
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plGet

DLL name plGet.dll

Syntax pl Get (handl e), pl Get (handl e, paranet er nane),
pl Get (seri al nunber) or pl Get (seri al nunber, paraneternane)

Description plGet returns the device's up-to-date handle if 1 argument is given, or returns
the value of the given parameter if 2 arguments are given.

Input prhg[0] = (struct) handle for the device, or

(U32) serid number of the device
prhg[1] = (string) name of the parameter (optional)

Remarks It will be verified whether the input is a valid handle or number. plGet will then
try to get the requested parameter. If the parameter is not valid, the device is not
open, does not exist or returns an error code, and error message is printed and
plGet exits.

Output plhg0] = (struct) handle for the device (with 1 input argument)
plhg0] = vaue(s) of the given parameter (with 2 input arguments)

Examples m = pl Get(m;
value = plGet(m *‘Tinmeout’);

m = pl Get (75122);
val ue = pl Get (75122, ‘Tineout’);
plGrab

DLL name plGrab.dll

Syntax i mgematrix = pl Grab(handl e) or
i mgematrix = pl Grab(serial nunber)

Description plGrab grabs a frame from the PixeLINK camera device and places it into an
mxATrray.

Input prhg[0] = (struct) handle for the device, or

(U32) seria number of the device

Remarks It will be verified whether the input is a valid handle or number. plGrab will
then try to capture and return an image. If there is not enough free memory, the
device is not open, does not exist or returns an error code, and error message is
printed and plGrab exits.

Output plhg[0] = (mxArray) grabbed frame

Examples im= plGab(m;

im= pl Gab(75122);
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pllsOpen

DLL name pllsOpen.dil

Syntax pl I sOpen( handl e) or pl I sOpen(seri al number)

Description pl1sOpen checks whether the device has been opened. It returns O if the device
has not been opened, and 1 if it has been opened.

Input prhg0] = (struct) device handle, or

(U32) serid number of the device

Remarks It will be verified whether the input is a vaid handle or number. If the camera
was unplugged from the computer without being closed firdt, this function will
il show it as being open.

Output plhg 0] = (double) O if the camera device is not open

1if the cameradeviceis open

Examples bool ean = pl | sOpen(m;
bool ean = pl | sOpen(75122);

plOpen

DLL name plOpen.dll

Syntax handl e = pl Open(seri al nunber)

Description plOpen opens a PixeLINK camera device and returns the device's handle. If
there is no camera with the given serid number, a list of avalable serid
numbers is printed.

Input prhg0] = (int) serial number of the device to be opened

Remarks It will be verified whether the input is a number. If it is a valid serid number
plOpen will try to open the camera device and return a handle structure. If the
camera is aready open, a warning will be printed, and the handle structure will
be returned. If the input was not a number, or the camera could not be opened,
an error message is printed. If there is no camera with the given seria number, a
list of available seria numbersis printed.

Output plhg0] = (struct) handle for the device

Example m = pl Open(75122);
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pl Set

DLL name plSet.dll

Syntax pl Set (handl e), pl Set (handl e, paranet er nane),
pl Set (handl e, paraneternane, val ue),
pl Set (seri al nunber), pl Set (seri al nunber, paraneternane), or
pl Set (seri al nunber, paraneternane, val ue)

Description plSet sets the value of a given parameter. When 1 argument is given alist of all
possible parameters is given. When 2 arguments are given, the possible values
of the given parameter are given. When caled with 3 or more arguments, the
device's parameter given in the second argument will be set to the value(s)
given in the other argument(s).

Input prhg[0] = (struct) handle for the device, or

(int) serial number of the device
prhg1] = (dring) name of the parameter (optional)
prhg2...n] = vaue of the given parameter (optional)

Remarks It will be verified whether the input is a vaid handle or number. If it is not, an
eror message will be printed. plSet will then try to write the specified
parameter. If the parameter does not exist, the value is out of range under the
given circumstances or if the device returns an error code, an error message is
printed and plSet exits.

Output A ligt of dl possble parametersis printed on the screen (with 1 input argument)
The possible values of the parameter are printed on the screen (with 2 input
arguments)

Examples pl Set (m);

pl Set(m *‘Tinmeout’);

pl Set(m *‘Tinmeout’, value);

pl Set (75122);

pl Set (75122, ‘Tinmeout’);

pl Set (75122, ‘Tineout’, 1024);

pl Set(m ' SubW ndowSi ze', 'PCS2112 NO DECI NATI ON , 480, 640);
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2.4  Notes on plGrab

The properties of the grabbed image depend on severa parameters. For most parameter
settings, a good overview is given in the PixeL INK manuals. Two parameters are not covered
directly by those manuas. GrabColorConversion and GrabOutputType.

The setting of GrabOutputType (default: RAW) determines what image format should be
returned. The following settings are possible:

RAW returns the image exactly as produced by the camera (row maor array, one
position for every pixel). Colour images are returned as a Bayer pattern.

IMAGE returns an mxArray that is suitable for direct viewing with the Matlab image
command. In case of colour images, the Bayer pattern is first trandated into a suitable
RGB format. The converson method is determined by the setting of
GrabColorConversion.

RGB24 returns a single column mxArray that is filled according to the standardised
RGB24 format. It can be used for example to save pictures to a file, as many image file
formats are in one way or the other based on this format. In case of colour images, the
Bayer pattern is first trandated into a suitable RGB format. The conversion method is
determined by the setting of GrabColorConversion.

The setting of GrabColorConversion (default: BAYER_3BY3_COL OR) determines, in case
of colour images that are returned as IMAGE or RGB24, what method should be used to
convert the Bayer pattern of the camera to a suitable image. Possible values are:

BAYER_2BY2 COLOR Fastest

BAYER_3BY3 COLOR Fast—Default
BAYER_3BY3GGRAD_COLOR Best quality for rea-time
BAYER_2PASSGRAD_COLOR Best for captured images
BAYER_2PASSADAPT_COLOR Best for captured images
BAYER_VARGRAD_COLOR Best for captured images
BAYER_2BY2_MONO Fastest (converts to monochrome)
BAYER_3BY3 MONO Best quality for real-time (to mono.)
BAYER_ADAPT_MONO Best for captured images (to mono.)
BAYER_NO_CONVERSION No Bayer conversion

The captured image is returned in an mxArray. To arrange things in a bit more convenient
way, let's define ‘Height’ to be (SubWindowSize.Height / SubWindowSize.Decimation) and
define ‘Width® to be (SubWindowSizeWidth / SubWindowSize.Decimation). Then, the
image is returned as described below:

For RAW images an mxArray of size [Width, Height] filled with uint8 or uintl6 is
returned.

Whether the contents of the mxArray consist of uint8 or uint16 depends on the setting of
the DataTransferSize parameter.

For IMAGE images an mxArray of size [Height, Width, 3] filled with uint8 is returned.
This is true for colour and black & white images, both are returned in the Matlab colour
image format.

For RGB24 format, an array of size [Height * Width * 3, 1] of uint8 is returned.
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2.5 Notes on plGet and plSet
Care should be taken on the following points:

Not al combinations of parameter values are valid, for example setting ImagerClocking
to Ox00 (16MHz, no divison) while DataTransferSize is set to ‘DATA_16BIT_SIZE
will result in an error message.

Some values have a certain granularity, for example setting SubWindowSize.Height to
475 will result in avalue of 472 being set.

Parameter names are case sensitive.

For a complete list of parameters, refer to Appendix B of this document and to the
PixeL INK documentation.

2.6  Note on using handles

The handle obtained when using plOpen will of course not automatically be updated to reflect
the recent settings of the device. This is not important for the plFGI functions, as they only
use non- settable parameters from the handle. When you want to view the most recent
settings, please use plOpen or plGet to obtain the most recent information. It is even possible

to make use of the construction m = pl Get (n); to update the handle to reflect changed
settings, if one wants to.
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3 Working with plFGI

3.1 Getting started

To be able to use plFGI functions, Matlab should be able to find and load the right files. First
make sure the PixeLINK API library file ‘PimMegaApi.dil’ is in a directory that is in the
Windows path. If it is not, the following error message will occur whenever you try to use a
plFGI function:

Unable to |l oad nex file: g:\fgi\bin\pl Open.dll.
The specified nodul e could not be found.

??? Invalid MEX-file
This can be quite confusing, as it doesn't directly point to the actua cause of the error.

Also, Matlab should be able to find the plFGI executable files. If the plFGI digtribution is
stored on the network path Y \Software\plFGI for example, the following commands should
be typed into the Matlab command window:

syst em dependent Renot ePat hPolicy Rel oad;
syst em dependent Renpt eCWDPol i cy Rel oad;
addpat h Y:\software\pl FG \bi n;

To view black and white RAW images with the Matlab image function, make sure the right
colour map is set by typing:

col ormap(gray(255));

When viewing raw images in 16-bit format, it should be taken into consideration that values
of 255 and above will be interpreted as maximum white level by the Matlab image function.
To be able to view the image correctly, use some scaling.

3.2 Some examples

The following example will open a camera having serial number 75122, get the current value
of the gamma correction parameter displaying it on the screen, set the gamma correction
parameter, then get the new value of the gamma correction parameter displaying it on the
screen, then close the camera. To have the parameter not display on the screen, just put a ;
behind the plGet lines.

m = pl Open(75122);
g = plCGet(m 'Gamm')
pl Set(m 'Gamm', 0.65);
g = plGet(m 'Gama')
pl Cl ose(m;

10
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The following example will open a (black & white) camera having seriad number 75122, grab
an image using the default settings (480 rows, 640 columns, 8hit raw image), display it and
then close the camera.

m = pl Open(75122);
im= plGab(m;

col ormap(gray(255));
i mge(im);

pl Cl ose(m;

The following example will open a (colour) camera having seriadl number 98765, set the
image size to 200 rows, 320 columns, decimation factor 2, set the GrabOutputType, set the
GrabColorConversion and capture an image. Then it will set the GrabColorconversion to
another value and capture another image. It will then close the camera, display the first image,
wait for a key to be pressed, then display the second image.

m = pl Open(98765) ;

pl Set(m ' SubW ndowSi ze', 'PCS2112 DECI MATE BY_2', 200, 320);
pl Set(m ' GrabQutput Type', 'IMAGE');

pl Set(m ' GrabCol or Conversion', 'BAYER VARGRAD COLCR );
im= plGab(m;

pl Set(m ' GrabCol or Conversion', 'BAYER_ADAPT_MONO );
im = pl Gab(m;

pl Cl ose(m;

i mage(im;

wai t f or but t onpr ess;

i mge(inR);

The following example will capture 100 images and display them on the screen one after the
other as in a movie. It is presumed that the camera is aready open with handle h, that al
parameters are set correctly and that it will be closed later. Note: the tic and toc Matlab
functions can be used to measure the average frame rate. To measure the pure grabbing speed
without the time Matlab needs to display the image, just leave out the line with i mage(i*');
for ime1l:100
im= plgrab(m;
i mage(im);
end

11
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PART || TECHNICAL GUIDE

1 Introduction to plFGI development

1.1  The plFGI distribution package

The plFGI distribution package currently congists of 3 folders:

fbin  containsdl .dil and .m executable files
/doc  contains al documentation
/src contains the source code and project files used for building the plFGI

In every folder and subfolder, a readme.txt file is present, in which al files that should be in
the folder are listed, along with the purpose they are for.

1.2  Building pIFGI

pIFGI was built using the Microsoft Visua C++ 6.0 Integrated Development Environment.
Every MEX-function has its own subfolder, containing the necessary files for building it.
Double click on the appropriate workspace file (.dsw) to open the project. All relevant header
and source files (see Appendix C for an overview of the dependencies) are included in the
workspace. Before opening the project, you may want to check the pathnames used in the
various project configuration files, or just place dl files in the same folders as used during
devel opment:

G\NewFGl\src\ pIFGI source files and project folders
Y \software\framegrag\pixdink\api\ PixeLINK libraries
Y \soft95\matl ab6\extern\lib\win32\microsoftimsvc60\  Matlab libraries

At some point, you may want to create a new project, below is the procedure that was used to
create plFGI:

Create a new DLL project (File® New ® Projects® Win32 Dynamic-Link Library ®
A DLL that exports some symbols)

Throw away StdAfx.cpp, StdAfx.h and Projectname.h

Disable precompiled headers (Project ® Settings ® C/C++ ® Category Precompiled
Headers ® Not using precompiled headers)

Link the necessary libraries (Project ® Settings ® Link ® Category Genera ®
Object/library modules):

- Y:\soft95\matlab6\externilib\win32\microsoft\msvc60\ibmex.lib

- Y:\soft95\matlabb\extern\lib\win32\microsoft\msvc60\libmx.lib

- Y:\software\framegrag\pixdink\api\pimmegagpi.lib

Export the mexFunction (Project ® Settings ® Link ® Category General ® Project
Options): / export : mexFunct i on

Implement Projectname.cpp, starting with the following template:
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#defi ne W N32_LEAN_AND_MEAN

/* This excludes rarely-used stuff from Wndows headers. W don’t
* know what that nmeans exactly, but it is generated by MS Visual C++
* when you create a project and we just copied it.
*/

#i ncl ude <wi ndows. h>

#i ncl ude "Y:\soft95\ mat| ab6\ ext ern\i ncl ude\ nex. h"

/* with Y:\soft95\ mat|l ab6\extern\lib\wi n32\m crosoft\nmsvc60\Ilibnx.lib
* and Y:\soft 95\ mat| ab6\ extern\li b\wi n32\m crosoft\msvc60\Ilibrmex.lib
*/

#i ncl ude "Y:\software\franegrag\ pi xel i nk\ api \ pi megaapi user. h"
/* with Y:\software\franegrag\ pi xelink\api\pi megaapi.lib */

#i fdef __cpl uspl us
extern "C" {
#endi f

voi d mexFunction(int nlhs, nxArray *plhs[],
int nrhs, const nxArray *prhs[])
{

}

#i fdef __ cpl uspl us
} /* extern "C" */
#endi f

/* inmplenment the MEX function here */

Codeexample 1 Template for a plFGlI MEX-function

The libraries of Matlab version 6.1 and the PixeLINK Camera APl Release 3.0 were used for
the development of the plFGI.

13
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1.3  General notes on plFGI development

The MEX-files are implemented as C++ files (instead of C), because the PixeLINK Camera
APl is implemented in C++ and it uses language constructions, which cannot be used with C
files. With the ext ern "C' command, the mexFunction is exported as a C function, so it will
be possible to cal the function from within Matlab, just like norma C MEX-files.

The PixeLINK dll is loadtime linked. This means that when the MEX-file is loaded into
memory, the PixeLINK dil is loaded at the same time. Therefore, to use the MEX-files, it is
necessary that the file ‘PimMegaApi.dil’ is in the Windows-path (not the Matlab-path).
Otherwise Matlab will give an error-message like:

Unable to load nex file: g:\fgi\bin\pl Open.dll.
The specified nodul e could not be found.

??? Invalid MEX-file

This can be quite confusing, as it doesn't directly point to the actua cause of the error.

14 Testing

During development, frequent testing helped to find bugs in plFGI. After the program reached
a stable working state, a few other tests were run in the limited time that was gtill available.

On suggestion of Assistant Professor Smutny, it was tested how much time the capturing of
multiple frames takes. This could possibly be used as an indication of the qudity of the code
(memory leaks and resources that are not released would have become apparent this way).
Also, the performance of the code, the PixeLINK API and the PixeLINK camera could be
verified.

First, some basic tests were performed, showing that capturing the images resulted in aframe
rate a bit lower than that of the demo application, but that could be contributed to the
overhead of cdling functions from Matlab, and the lack of loop optimalisation in plFGI.
When testing different resolutions, the effect on overall capturing speed of the camera itself
became apparent: reducing the number of columns in the picture did not affect the capture
time very much, as the camera scans row by row. Reducing the number of rows reduced the
time needed for capturing accordingly. As a last experiment, the exposure time was variated.
Strangely enough, capturing 100 images would take less time than 100 times the exposure
time.

As there was not much time to take a closer look at these tests and do some more advanced
testing, this might be a good subject for future examination.

In Appendix E, the test results are included.

14



plFGI Technical Guide September 2002

2 Technical description of plFGI

This chapter describes the implementation of the plFGI, the structure of which is smilar to
the original FGI system for the DataTrandation frame grabbers. The system is composed of
several MEX-functions, which are calable from Matlab. It supports functionaity to open and
close adevice, check whether adeviceis opened, get and set anumber of parameters and grab
an image from the camera. This chapter starts with an overview of the structure of the plFGl,
after that follow descriptions of the individua source files. For a functional specification from
the user’s point of view, please refer to the first section of this document.

2.1  Structure diagram

The system is composed of severd functions (plIsOpen, plGrab, plGet, plOpen, plClose and
plSet), which can be caled from Matlab. These functions call the appropriate functions from
the PixeLINK Camera Application Programming Interface (AP!). plDevices maintains the
‘open device array’, in which the device ID’s (handles to open devices) are stored. In the
diagram below, the relations between the internal and externa plFGI functions are shown. An
arrow indicates that a function is caled by another function. The « arrow between plDevices
and the open device array means that data is exchanged in two directions.
.

: open
plDevices device
array
plPrintPossible
@ \ e
pllsOpen plGrab plGet plOpen plClose plSat
plCreateDevice
Handle

PixeLINK Camera Application Programming Interface

Figure 1 Structure of plFGI
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2.2  Description of plClose

plClose is the MEX-function which takes care of closing an opened PixelL INK device. First it
is tested whether one and only one argument was given, using ‘if (nrhs == 1)’. If not, the else
part is executed, printing an error message with mexPrintf and exiting with mexErrMsgTxt. If
the argument is a device handle structure, the device's seria number is extracted from it. If
the argument is a number, this is treated as the seria number. If the argument is something
else, again an error message will be shown and the function will exit.

Now, it can be assumed that a serial number is present. It is checked whether the device is
registered as open, with a call to plDevices. If it is not open, the else-part of the ‘if (isOpen)’-
construction is executed and the function terminates with an error message. If it is open, again
a call to plDevices is made, this time to obtain the PixeLINK API’s device-ID. Then the
PixeLINK API function ‘pimMegaUninitidize’ is made to close the device. When an error
occurs closing the device, the standard error handling code in plError returns a non-false
value and the plClose function exits. If al went well, the device should now be closed and a
cal to plDevices is made, to update the list of open devices.

2.3  Description of plGet

plGet is the MEX-function which is used for obtaining the value of a parameter, a set of
parameters, or a complete device handle for a PixeL INK device. Firg, it is tested whether 1 or
2 arguments were given. If not, the else part of the check is executed, resulting in an error
message and the termination of plGet by using the Matlab cal mexErrMsgTxt. The firgt
argument is either a serial number, or a device handle structure. If it is adouble, it is stored in
the seridNumber variable. If it is a struct containing a field with the name ‘ Seridd Number’,
the value of this field is stored in the serialNumber variable (without further checking). If the
firgt argument is another data type, an error message is given and plGet is terminated.

After the seria number has been obtained, it is checked whether the device is open by cdling
plDevices. If not, an error message is given and plGet is terminated. If the device is open, it is
determined whether one or two arguments were given when calling plGet. If only one
argument was given, a cal to the plCreateDeviceHandle subroutine is made and the result of
that is returned. If two arguments were given, it is checked whether the second argument is a
sring. If it is not, an error message is given and plGet is terminated. If it is, the name of the
parameter is copied into a string variable and the subroutine plGetVaue is caled and the
result of that is returned.

24  Description of plGrab

plGrab is the MEX-function that grabs a frame from the PixeLINK device and takes care of
the required postprocessing before delivering it to Matlab. Currently only one calling syntax
is supported, so it is checked whether there is exactly one input argument and one output
argument. If not, the else part of the check is executed, resulting in an error message and the
termination of plGrab by using the Matlab call mexErrMsgTxt. The input argument is either a
seriad number, or a device handle structure. If it is a double, it is stored in the serial Number
variable. If it is a struct containing a field with the name * SerialNumber’, the \alue of this
field is stored in the seriddNumber variable (without further checking). If the first argument is
another data type, an error message is given and plGrab is terminated.

16
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The seria number is now used to obtain a PixeLINK APl device ID by calling plDevices.
Usng PimMegaStartVideoStream, the video stream is opened. Behind every cdl to a
PixeLINK API function, plError is used to check for an error. If an error occurs while the
videostream is supposed to be active, PmMegaStopVideoStream is called before terminating.

Now, it is checked whether the camerais in ‘video mode', if it is not, a warning is printed to
the screen and the camera is set to video mode. Video mode is used because ill mode
requires specia lighting conditions or a shutter © control the exposure time'. After this the
program gets some camera parameters and settings:

Get imagerType (colour or monochrome)

Get dataTransferSize (8 bit or 16 bit format)

Get decimation, width and height of the current subwindow?

Caculate pixelWidth, pixelHeight according to the rules in the PixeLINK Megapixe
FireWire Camera Developer’s Manual®

Get GrabColorConversion and GrabOutputType parameters using plDevices

Using the above parameters, 3 arrays must set up:

The capture array, in which the PixeLINK APl stores the raw image returned by the
camera. This array has the same number of elements (either 8 or 16 bit unsigned integers)
as the image has pixes (pixdWidth * pixelHeight) and is arranged as an mxArray of
[pixelWidth, pixelHeight].

The matlab array, which is returned to Matlab. In case of a RAW image, this array hasthe
same size and arrangement as the capture array. In case of a ‘Matlab IMAGE’, it is an
array of unsigned 8 hit integers three times the size of (pixeWidth * pixelHeight). It is
arranged as an mxArray of [pixelHeight, pixeWidth, 3]; In memory, this means that 3
column-mgjor arays of [pixelHeight, pixeWidth] are stored consecutively (like this:
RRR....GGG....BBB....). In case of an RGB24 image, an array of size [Height * Width*
3, 1] of uint8 is returned.

The RGB24 array is used as an intermediate array to store the result of PimMegaConvert
in case of a non-RAW image, before it is converted to fit into the matlab array. Its sizeis
adways (3 * pixelWidth * pixelHeight) and it is arranged as a normal C-type row-mgor
array (like this: RGBRGBRGB....).

Fird, a distinction between the various ‘GrabOutputType settings is made, usng a case
congtruction. The size and dim variables are set to the required size and dimensions of the
matlab array. After that, the sizes of the capture array and the RGB24 array are defined. A
case construction is used to alocate memory for the matlab and capture arrays, differentiating
between 8 and 16 bits data size. After this, it is checked whether an error occurred, if so the
program is terminated. If everything went al right, the pointer to the matlab array is set.
When needed, memory is dlocated for the RGB24 array.

Now, the image is captured by making a call to PimMegaReturnVideoData and the
videostream is closed using PimM egaStopVideoStream.

For postprocessing, two possibilities are distinguished using an if/else construction.

The first possbility occurs in case of a RAW image: An 8 bit RAW image is copied into
the matlab array usng memcpy, a 16 bit RAW image is converted to have dl 10

! [Vitana, 2002-1], §1.5.5
2 [Vitana, 2002-1], p.92, ‘ imMegaSetSubWindow’
3 [Vitana, 2002-1], p.92, ‘ FimMegaSetSubWindow’
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significant bits in the right order, according to to the PixeLINK Megapixe FireWire
Camera User’s Manual*: The 2 most significant bits of the first byte, are shifted to be the
2 least significant bits. The second byte is shifted 2 bits to the left (multiplied by 4), then
the two bytes are added (equivaent to alogical ‘and’ operation).

The second possibility occurs in case of an IMAGE or RGB24 output format. Depending
on 8 versus 16 hits and black/white versus colour, one of the PimMegaConvert* functions
is cdled to convert the captured image to a 24 hits per pixel image. For colour images, the
GrabColorConversion parameter is used to determine the agorithm to be used by the
PimMegaConvert* function. The result of PimMegaConvert* is stored into the RGB24
array. If the GrabOutputType is set to RGB24, the RGB24 array is directly copied into the
matlab array, using memcpy. In case of an IMAGE type, however, the RGB24 array must
be transposed in order for Matlab to display it properly. This is done using two nested for
loops. Within the for loops the bytes for R, G and B are copied to the appropriate
locations in the matlab array.

All above mentioned case and if congtructions contain a default case resulting in an
appropriate error message when the distinguishing variable is not recognised.

Suggegtions for improvement:
0 Implementation of the 5 other waysto cdl plGrab:

- moviematrix = plGrab(handle, imgmatrix)
[imgmatrix, moviematrix] = plGrab(handle)
plGrab(handle, imgmatrix)
plGrab(handle, imgmeatrix, moviematrix)
plGrab(handle, imgmatrix, moviematrix, scaling factor)
Addition of RGB48 format for 16-bit captures
Testing the plGrab function with a colour camera (this should work)
Loop optimaisations
Capture aRAW image directly into the matlab array.

O o0o0oo

2.5 Description of plisOpen

pl1sOpen is the MEX-function for checking if certain PixeLINK deviceis open.

Fird, it is tested whether only 1 argument was given. If not, the else part of the check is
executed, resulting in an error message and the termination of plisOpen by using the Matlab
call mexErrMsgTxt. The argument is either a serial number, or a device handle structure. If it
is adouble, it is stored in the serid Number variable. If it is a struct containing afield with the
name ‘ Serid Number’, the value of this field is stored in the serid Number variable (without
further checking). If the first argument is another data type, an error message is given and
plGet is terminated.

After the seria number has been obtained, it is checked whether the device is open by caling
plDevices. The result of the call to plDevicesis stored in the return array of pllsOpen.

2.6  Description of plOpen

plOpen is the MEX-function which takes care of opening a PixeLINK device for use with the

other plFGI functions. Firgt it is tested whether the input argument is a number, if it is not, the
function terminates printing an appropriate error message using mexerrMsgTxt. Then it is

* [Vitana 2002-2], Appendix C
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checked whether the device is open by caling plDevices. If the device is aready open, the
ese-pat of the if-condtruction is executed printing a warning message, then caling
pl CreateDeviceHandle and returning the handle.

If the device was not open, a call to PimMegaGetNumberDevices is made to get the amount
of available devices. When no devices are attached, plOpen exits with an appropriate error
message. When one or more devices are attached, a for loop is entered to open every device,
store the serid number in the array of available serial numbers, check if the seria number
matches the requested serial number, then close it and loop. If the serid number matches the
requested serid number, the variable found is set to true and the loop is exited by using a
break statement.

If found is not true, the array containing al available serial numbers is printed to the screen
and the function is terminated using mexErrMsgTxt.

Findly, the open device array is updated by calling plDevices.

Suggestions for improvement: Use plError after the call to AmMegaGetNumberDevices
instead of non standard error code.

2.7  Description of plSet

plSet is the MEX-function used to change the parameter settings of a PixeL INK device. First,
it is checked whether any arguments are given, if not, an appropriate error message is printed
to the screen using mexPrintf, and the plSet is terminated using mexErrMsgTxt.

If one or more arguments were given, the first argument should be either a handle structure or
a serial number. If it is a double, it is stored in the seridNumber variable. If it is a struct
containing a field with the name ‘SeridNumber’, the vaue of this field is stored in the
serialNumber variable (without further checking). If the first argument is another data type, an
error message is given and plGet is terminated. After the seria number has been obtained, it is
checked whether the device is open by calling plDevices. If not, an error message is given and
plGet is terminated.

If only one argument was given, alist of parameter names is printed on the screen and pl Set
terminates. If a second argument was given, it is checked whether thisis a string. If not plSet
is terminated with an appropriate error message. If it is a dring, it is stored in the
parametername variable. Depending on whether 2 or 3 arguments were given,
plPrintPossibleVauesis caled (2 parameters), or plSetVaueis caled (3 arguments).

Suggegtions for improvement:
0 Implementation of PimMegaSetOverlayCallBack
0 Implementation of PimM egaSetPreviewWindow
0 Implementation of PimMegaA utoExposure
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2.8 Description of plDevices

plDevices is a MEX-function, just like the 6 functions described above. However, it only
contains plFGI interna functiondity and should not be called by the user. It is used to keep
track of open devices. Thisisits functiona specification:

DLL name plDevicesdll
Syntax mexCal | MATLAB(nl hs, *plhs[], nrhs, *prhs[], "plDevices");
Description plDevices maintains the ‘open device array’, in which the device ID’s (handles
to open devices) are stored. Also some settings, which are not stored in the
PixeLINK Camera API itsdlf, are stored in plDevices.
Input prhg0] = (dring) name of task to be performed: print, remove, isopen, get,
add, getpar, setpar
prhg[1] = (U32) serid number of device; Only for remove, isopen, get, add,
getpar, setpar
prhg[2] = (int) devicel D; Only for add
(string) name of the parameter; Only for getpar, setpar
prhg[3] = value of the parameter; Only for setpar
Output plhg0] = (double) 1 if device open, O if closed; Only for isopen
(int) devicelD if open, -1 if closed; Only for get
parameter value, -1 if not found; Only for getpar

plDevices is implemented as a MEX-function, because of two reasons. First this makes it
possible to use the function mexLock() to keep the file in memory, even after typing ‘ clear
al’ or ‘clear mex'. This aso eliminates the need of having to do the memory management
ourselves. The other reason is that, for testing purposes, it is convenient to be able to call
plDevices directly from Matlab. The users of the pIFGI, however, should not use this feature.

The open device array
pl Devices maintains the ‘open device array’. Thisis an array of structures of type:

struct {U32 serial Nunber;
i nt devi cel D,
U32 grabCol or Conver si on;
i nt grabQut put Type;}

In this global array of structs the device ID (handle to the device) and the parameters
G abCol or Conver si on and Gr abQut put Type are stored for every open device. The serid
number of the device is used to uniquely identify the device. This is the number returned by
PimMegaGetSerialNumber, which is cadled by plOpen immediately after initidising the

device.

The workings of plDevices

For every open device the following information is stored in the open device array described
above: The device's seriad number, the device's ID which is used by the PixeLINK API to
identify the device, the GrabColorConversion parameter and the GrabOutputType parameter.
Another globa variable, deviceCount, is incremented every time a device is opened and
decremented every time adevice is closed, thus counting the number of open devices.

First mexLock is called, to make sure plDevices (containing the open device array) stays in
memory. Then it is checked whether any arguments are given and if the first argument is a
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text string. If not, the eror message in the else part of the check is displayed and plDevices
terminates. If it is, the first argument is stored in the task variable. If there is a second
argument, it should always be the serial number of a device. If it is not a number, plDevicesis
terminated with an error message.

A case construction is used to make afirst selection between the different tasks based on the
number of arguments given. For every number of arguments from 1 to 4, a different case
exists; the default case gives an error message. Inside a case, the different tasks are selected
using an if/else if construction together with stremp. When the strcmp fails, an appropriate
error message is given and plDevices terminates.

Although plDevices is not meant to be caled directly from Matlab, in the next part the
syntaxes and examples are written down as if it were, because this way it is easier to denote
and understand the usage of the left-hand and right-hand side arguments.

1 argument
print
Syntax pl Devi ces(‘print’)
Description prints a lis of open devicess with SeridNumber, DevicelD,
GrabColorConversion and GrabOutputType.
Input prhg[0] = (dtring) ‘print’
Output None
Example pl Devi ces(‘ print’)

This task is mainly intended for testing and debugging purposes. It prints dl entries of the
open device array to the screen, one device per line, by using a for-loop (for i = O to
deviceCount - 1).

2 arguments
remove
Syntax pl Devi ces(‘renove’, serial nunber)
Description removes a device from the ‘open device array’.
Input prhg[0] = (dtring) ‘remove

prhg(1] = (U32) serianumber

Output None
Example pl Devi ces(‘ renove’, 75122)
This task removes a device from the open device list. Using a for-loop (for i = 0 to

deviceCount - 1), the given serid number is compared to every serid number in the open
device array. As soon as a matching entry isfound, a new for-loop is entered (for t = <number
of matching entry> to deviceCount - 1) to overwrite every entry, from the matching entry up
to the last entry, with the entry immedately following it (this goes wrong if the last entry is
31; see ‘Suggedtions for improvement’). After the inner for-loop finishes, deviceCount is
decremented.
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isopen
Syntax pl Devi ces(‘i sopen’, serial nunber)
Description checks whether a device has been opened.
Input prhs[0] = (dtring) ‘isopen’
prhg[1] = (U32) serialnumber

Output plhg0] = (double) 1 if the device is open

0 if the deviceis closed
Example pl Devi ces(‘isopen’, 75122)

This task returns O if the device is not open, 1 if it is open. First the return value is set to O,
then a for-loop (for i = 0 to deviceCount - 1) is entered. The given seria number is compared
to every serid number in the open device array. As soon as a matching entry is found, the
return valueis set to 1, and the loop is left using a break statement.

get
Syntax deviceld = pl Devices(‘get’, serial nunber)
Description returns the device ID (handle to the device) of a camera..
Input prhg[0] = (dtring) ‘get’

prhg(1] = (U32) serianumber
Output plhg0] = (int) devicelD if the deviceis open

-1if the deviceisclosed

Example pl Devi ces(‘ renove’, 75122)

This task returns the device ID for a given serial number. It works the same way as isopen,
except that the return value is set to -1, and as soon as a matching entry is found, the return
value is set to the appropriate device ID.

3 arguments
add
Syntax pl Devi ces(‘ add’, serial nunber, devicel D)
Description adds a device to the ‘open device array’.
Input prhg0] = (dring) ‘add’
prhg(1] = (U32) serianumber
prhs[2] = (int) devicelD
Output None
Example pl Devi ces(‘add’, 75122, 256085040)

This task adds a new device to the open device array. Firdt, it is checked whether there is till
room in the array to store the information of one more open device. If the aray isfull, an
error message is printed and plDevices is terminated. If there still is room, the entry after the
last entry of the open device array (index: deviceCount, because array indexing starts at
deviceCount - 1) is filled with the device ID given in the third argument, and suitable default
values for the parameters. After that, deviceCount is incremented.
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getpar
Syntax par anet er Val ue = pl Devi ces(‘ getpar’, serial nunber,
par anet er nane)
Description returns the value of the specified parameter.
I nput prhg0] = (dring) ‘getpar’
prhg(1] = (U32) serianumber
prhg[2] = (string) parametername
Output plhg0] = value of the specified parameter
Example par anet er Val ue = pl Devi ces(‘ getpar’, 75122,
‘ GrabQut put Type’)

This task reads the value of the given device parameter from the open device array. First, the
third argument, which should be a string with the name of the requested parameter, is loaded
into the parName variable. Then the return value (which should be a double) isinitialised. It is
determined which parameter should be returned by using stremp in an if/then/dse if/else
construction. The procedure is the same for every parameter: A temporary boolean variable t
is used to indicate whether a matching seria number was not found. It is set to 1, then a(for i
= 0 to deviceCount - 1) loop is entered. As soon as a matching serial number is found, the
requested parameter is stored as return value, t is set to O, and the for loop is terminated using
a break statement. Finally, if t still has value 1, an error message is printed stating that the
requested serial number could not be found.

4 arguments

setpar

Syntax pl Devi ces(‘ setpar’, serial nunber, paraneternane,
par anet er val ue)

Description sets the value of the specified parameter.

Input prhg0] = (dtring) *setpar’
prhg(1] = (U32) serianumber
prhg2] = (dtring) parametername
prhg 3] = vaue of the specified parameter

Output None

Example pl Devi ces(‘setpar’, 75122, ‘G abQutput Type', RAW
(in which case RAW is defined as 0x0)

This task writes the given vaue of the given device parameter in the open device array. Its
internal structure is amost the same as that of getpar, but the parameter value is written, not
read.

Suggestions for improvement: In ‘remove’, the inner for loop tries to copy one entry more
than needed. When having 32 camera's open, this could result in a segfault. The inner
loop for condition should be: (t =1i; t < deviceCount - 1; t++)

23




plFGI Technical Guide September 2002

2.9 Description of plCreateDeviceHandle

plCreateDeviceHandle is a subroutine which is linked to the plOpen and plGet MEX-
functions. When given the seriad number of a PixeLINK device, it will create a Matlab struct
matrix containing all the device's parameter names with their respective values. This is the
so-cdlled handle structure, which is returned by plOpen and pl Get.

After declaration of the necessary variables and structures, the device-ID for caling the
PixeLINK API functions is obtained by calling plDevices. Then, for every parameter, the
appropriate API call is made to obtain its vaue. If the APl cal returns the value for
unsupported function, the string * Unsupported’ is stored as parameter value. If the API returns
any other error code, the string ‘Could not get value' is stored as parameter value. No other
error checking is being done. If everything went okay, the value of the requested parameter is
stored in a temporary variable by the PixeLINK APl and immediately after that it is stored
into the handle structure using mxSetField.

The only exception to this are the parameters * GrabColorConversion’ and ‘ GrabOutputType',
which are not stored in the PixeLINK API, but in plDevices. They are obtained in a similar
way to the device-ID by cdling plDevices using mexCallMatlab.

Suggestions  for improvement: Convert some of the if-constructions to switch
congtructions (for example the one used for SubWindowSize).

2.10 Description of plError

plError is an error-checking function which is linked to every MEX-function that uses
PixeLINK API calls. It is called after every call to such an API function. Required inputs are
the PixeLINK API return-code returned by the called API function and a string describing in
max. 33 characters what the program was doing when the possible error occurred.

First, the string input of the plError function is used to create an error message ‘ The device's
API encountered a problem while <string>:". When the PixeLINK API return code (which is
defined in PimMegaA piUser.h) indicates an error, this string is printed on the screen.

After that, a case construction is used to determine the nature of the PixeLINK API return
code. When everything is okay, plError returns a value of O (false). When an error occurred,
plError prints an appropriate descriptive message on the screen using mexPrintf and returns a
non-zero value (true). To make it possible to distinguish between critical and non-critica
errors, avaue of 1 is returned on an error that might not be critical. A value of 2 is returned
on errors that are always considered critical. Where appropriate, the program can decide on
this information to continue or to terminate.

Suggestions for improvement: The entire building of the string used in ‘ The device's API
encountered...’” can be moved within the following ‘if (result != ApiSucces)’ condition.
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2.11 Description of plGetValue

plGetVaue is a subroutine which is linked to the plGet MEX-function. When given an
mxArray for returning the parameter value, the device's seria number and the name of the
parameter to be returned, it will return the parameter’ s value or values in the given mxArray.

plGetVaue is very smilar to plCreateDeviceHandle. The most important difference is that
not al possible parameters of the device are obtained, but only the parameter or structure of
which the name was given. This is accomplished by using an if/dseif construction together
with multiple strcmp statements. An obvious difference is that the mxArray m can differ in
size according to the parameter that is stored in it.

When an unknown parameter name is given, plGetVdue prints a list of known parameter
names to the screen.

2.12 Description of plSetValue

plSetVaue is a subroutine linked to the plSet MEX-function. It needs 4 or more input
arguments: the seria number of the device, the name of the parameter to be set, the number of
values that are passed, al values that are needed to set the parameter.

Fird, the serial number is used to obtain the PixeLINK device-ID by calling plDevices. For
every parameter name, it is checked using an if/stremp construction whether the right number
and type of values are given. If not, a descriptive error message is printed and plSetVaue is
terminated using a call to mexErrMsgTxt.

After this, another if/dsaif/strcmp congtruction is used to distinguish between the different
parameter names. For every parameter name, the passed values are copied into a variable,
parsed if necessary and a cal is made to the relevant PimMegaSet* function. For the

‘GrabColorConversion’” and the ‘ GrabOutputType parameters, a call is made to plDevices as
these are stored there instead of in the PixeLINK API.

Errors found in the PixeL INK APl documentation:

[Vitana 2002-1], p.92, ‘ PimMegaSetSubWindow’

(uStartColumn + uNumberColumns) must be less than PCS2112 MAX_WIDTH.
(uStartRow + uNumberRows) must be less than PCS2112 MAX_HEIGHT.

‘less than’ should be ‘less than or equd to'.
[Vitana 2002-1], p.94, ' PimMegaSetSubWindowPos’

(uStartColumn + current number of columns) must be less than PCS2112 MAX_WIDTH.
(uStartRow + current number of rows) must be less than PCS2112 MAX_HEIGHT.

‘less than’ should be ‘less than or equd to'.
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[Vitana 2002-1], p.95, ‘ PimMegaSetSubWindowS ze'

(Current start column + Width) must be less than PCS2112 MAX_WIDTH.
(Current start row + Height) must be less than PCS2112 MAX_HEIGHT.

‘lessthan’ should be ‘less than or equd to'.

2.13 Description of plPrintPossibleValues

plPrintPossibleVaues is a subroutine linked to the plGet and plSet MEX-functions. When
given the name (string) of a parameter, it will use strcmp in an if/else if construction to
determine what should be printed. Then a short description of the given parametername and
its possible vaues is printed to the screen using mexPrintf.

2.14 Description of plTypes

plITypes.h contains al definitions that are used by the plFGI program. Currently, the only
values that are defined here are those used to store the ‘ GrabOutputType' variable.

2.15 General hints on modifying

When adding or removing a device parameter, this should be done in the obvious places
in the following files: pl CreateDeviceHandle.cpp, plGetVaue.cpp,
pl PrintPossibleVaues.cpp, plSetVaue.cpp and plSet.cpp. Also the ‘nof’ variable and the
‘fieldnames gtructure in plCreateDeviceHandle should be updated accordingly. Please
also don’t forget to update the parameter overview in plGetVaue.
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Appendix A Parameters in the device’s handle structure

DevicelD

BlueGan

CurrentFrameRate

DatalTransferSize

Exposure

ExposureTime

Gamma

Gpo

GreenGain

HardwareV ersion.Product! D
HardwareV ersion.SerialNumber
HardwareVersion.FirmwareVersion
HardwareV ersion.FpgaVersion

ImagerChipld

ImagerClocking

ImagerName

ImagerType

MonoGan

PreviewWindowPos.Top
PreviewWindowPos.L eft
PreviewWindowSize.Height
PreviewWindowSize.Width

RedGain

Saturation

SerialNumber

SoftwareVersion

SubWindow.Decimation
SubWindow.StartRow
SubWindow.StartColumn
SubWindow.NumberRows
SubWindow.NumberColumns

SubWindowPos.StartRow
SubWindowPos.StartColumn

SubWindowSize.Decimation
SubWindowSize Height
SubWindowSize Width

Timeout

VideoMode

GrabColorConversion

GrabOutputType

Tablel A list of all parametersthat are present in the handle structure of the device

28



plFGI Technical Guide September 2002
Appendix B Parameters for use with get and set
Parameter name Type Range Default | Granu | availability
larity get set
BlueGain u32 0..63 31 1 + +
CurrentFrameRate FLOAT - - + -
DataTransferSize STRING | DATA_8BIT_SIZE, | 8BIT - + +
DATA_16BIT_SIZE
Exposure u32 0.. 2046 2046 + +
ExposureTime Time | FLOAT + +
ChangeClockSpeed | STRING TRUE, FALSE FALSE - - +
Gamma FLOAT 0.1 1 + +
Gpo u32 0,1 0 1 + +
GreenGain u32 0..63 31 1 + +
HardwareVersion ProductiD | STRING - - - + -
SeridNumber | STRING - - - + -
FirmwareVersion | STRING - - - + -
FpgaVerson | STRING - - - + -
ImagerChipld u32 - - - + -
ImagerClocking STRING 0x00, 0x01, Ox02, 0x00 - + +
0x80, 0x81,0x82
ImagerName STRING - ImagerX - + +
ImagerType STRING | PCS2112M_IMAGER, - - + -
PCS2112C IMAGER
MonoGain u32 0..63 31 1 + +
OverlayCallBack - - - - - | NP
PreviewColorConversion STRING (seetable 3) (table 3) - - +
PreviewWindow - - - - - N/I
PreviewWindowPos Top| LONG 200 + -
Left | LONG 200 + -
PreviewWindowSize Height u32 0..1024 8 + -
Width | U32 0..1280 8 + -
RedGain u32 0..63 31 1 + +
Saturation u32 96 + +
Seria Number u32 - - - + -
SoftwareVersion u32 - - - + -
SubWindow Decimation | STRING (seetable 4) (table 4) - + +
StartRow | U32 0 + +
StartColumn |  U32 0 + +
NumberRows | U32 0..1024 480 8 + +
NumberColumns | U32 0..1280 640 8 + +
SubWindowPos StartRow u32 0 + +
SartColumn |  U32 0
SubWindowSize Decimation | STRING (seetable 4) (table 4) - + +
Height | U32 480 8
Width | U32 640 8
Timeout u32 1000 + +
VideoMode STRING STILL_MODE, VIDEO - + +
VIDEO MODE
GrabColorConverson STRING (seetable 3) (table 3) - + +

® N/l means‘Not Implemented’
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[ GrabOutputType | STRING | RAW,IMAGELRGB24 | RAW | - | + | + |
Table2

BAYER 2BY2_COLOR Fastest

BAYER 3BY3 COLOR Fast — Default

BAYER_3BY3GGRAD_COLOR | Best quality for real-time
BAYER_2PASSGRAD_COLOR | Best for captured images
BAYER 2PASSADAPT_COLOR | Best for captured images
BAYER_VARGRAD_COLOR Best for captured images

BAYER _2BY2 _MONO Fastest (converts to monochrome)
BAYER_3BY3 MONO Best quality for real-time (to monochrome)
BAYER_ADAPT_MONO Best for captured images (to monochrome)
BAYER NO _CONVERSION No Bayer conversion

Table3

PCS2112 NO_DECIMATION | Origind resolution — Default

PCS2112 DECIMATE_BY_2| Resolution / 2, resulting height and width may be rounded
down to accommodate the camera s decimation agorithms
PCS2112 DECIMATE_BY_4| Resolution / 4, resulting height and width may be rounded
down to accommaodate the camera s decimation agorithms

Table4
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Appendix C Source file dependencies

plClose | plClose.cpp, plError.cpp, plError.h

plDevices | plDevices.cpp, pl Types.h

plGet plGet.cpp, plCreateDeviceHandle.cpp, plGetVaue.cpp, plError.cpp,
plCreateDeviceHandle.h, plGetVaueh, plError.h, pl Typesh

plGrab plGrab.cpp. plError.cpp, plError.h, plTypes.h

pl1sOpen | pllsOpen.cpp

plOpen | plOpen.cpp, plCreateDeviceHandle.cpp, plError.cpp, plCreateDeviceHandle.h,
plError.h

pl Set plSet.cpp, plPrintPossibleVaues.cpp, plSetVaue.cpp, plError.cpp,
plPrintPossibleVaues.h, plSetVaue.h, plError.h, pITypesh

Table5
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Appendix D Topics for improvement
Thisisafull lig of al topics for improvement on plFGI:

plGrab: Implementation of the 5 other ways to call plGrab:
- moviematrix = plGrab(handle, imgmatrix)
- [imgmatrix, moviematrix] = plGrab(handl€e)
- plGrab(handle, imgmatrix)
- plGrab(handle, imgmatrix, moviemeatrix)
- plGrab(handle, imgmatrix, moviematrix, scaling factor)
plGrab: Addition of RGB48 format for 16-bit captures
plGrab: Testing the plGrab function with a colour camera (this should work)
plGrab: Loop optimalisations
plGrab: Capture a RAW image directly into the left hand array (*plhg]) of the
mexFunction
plOpen: Use plError after the call to PimMegaGetNumberDevices instead of non standard
error code
plSet: Implementation of PimMegaSetOverlayCallBack
plSet: Implementation of PimM egaSetPreview\Window
plSet: Implementation of PimM egaA utoExposure
plDevices: In ‘remove’, the inner for loop tries to copy one entry more than needed.
When having 32 camera’s open, this could result in a segfault. The inner loop for
condition should be: (t =i; t < deviceCount - 1; t++)
plCreateDeviceHandle: Convert some of the if-constructions to switch constructions (for
example the one used for SubWindowSize)
plError: The entire building of the string used in * The device's APl encountered...” can be
moved within the following ‘if (result = ApiSucces)’ condition.
Function to check whether the camera is connected to the computer
Reset function, to set all parameters to their default value
Demo M-files
Additiona tests on the performance of plFGI
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Appendix E Test results

Below are the screen printouts of the tests performed on plFGI:

>> plset(m'
>> tic,for i

t =

Dat aTr ansfer Si ze' ,' DATA_8BI T_SI ZE' ) ;
=1: 100, y=pl grab(m;end, t=

toc

65. 8000
>> plset(m' SubW ndowSi ze',' PCS2112_NO DECI MATI ON', 512, 640);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

29. 6600
>> pl set(m ' SubW ndowSi ze',' PCS2112_NO DECI MATI ON', 256, 640);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

17. 3000
>> plset(m ' SubW ndowSi ze' ,' PCS2112_NO_DECI MATI ON', 1024, 640);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

55. 8000
>> plset(m ' SubW ndowSi ze',' PCS2112_NO_DECI MATI ON', 1024, 320);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

52. 7800
>> pl set(m ' ExposureTine', 1);
>> tic,for i=1:100, y=plgrab(m;end,t=toc
t =

51. 3500
>> plget(m
ans =

Devi cel D. 256106896
Bl ueGai n: ' Unsupported'

Current FraneRat e:

Dat aTr ansf er Si ze:

Exposure:

Exposur eTi ne:

Ganma:

Gpo:

GreenGai n:

Har dwar eVer si on. Product | D:
Har dwar eVer si on. Seri al Number :
Har dwar eVer si on. Fi r mwar eVer si on:
Har dwar eVer si on. FpgaVer si on:

I mager Chi pl d:

I mager Cl ocki ng:

| mager Nanme:

I mager Type:

MonoGai n:

Previ ewW ndowPos. Top:

Previ ewW ndowPos. Left:

Previ ewW ndowSi ze. Hei ght :

' Coul d not get val ue'

' DATA_8BI T_SI ZE'

1028

1. 0400

1

COFf

" Unsupport ed’

' PL- A630 Series Monochronme EC Modul e’
'12572'
'1.0.3.0

Ca

805306368

' 0x01 External
"1 mager 0’

' PCS2112M | MAGER ( Monochrome Canera)'’
0

' Coul d not get val ue'

' Coul d not get val ue'

' Coul d not get val ue'

(16Mhz) Division by 2'
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Previ ewW ndowSi ze. W dt h:
RedGai n:

Sat uration:

Seri al Nunber :

Sof t war eVer si on:

SubW ndow. Deci mati on:
SubW ndow. St art Row:

SubW ndow. St art Col um:
SubW ndow. Nunber Rows:
SubW ndow. Nunmber Col umms:
SubW ndowPos. St art Row:
SubW ndowPos. St art Col um:
SubW ndowSi ze. Deci mati on:
SubW ndowSi ze. Hei ght :
SubW ndowSi ze. W dt h:

Ti meout :

Vi deoMode:

Gr abCol or Conver si on:

Gr abQut put Type:

' Coul d not get val ue'

" Unsupported'

" Unsupport ed'

75122

16777984

' PCS2112_NO_DECI MATI ON'
0

0

1024

320

0

0

' PCS2112_NO_DECI MATI ON'
1024

320

1000

' VI DEO_MODE'

' BAYER_3BY3_COLOR

" RAW




