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APl REFERENCE

Introduction

Using the Q3Linux API to control your QSI camera

he QSILinux API provides a programming interface drinux platforms to capture
images and control QSI camerasing the C+ + programming language.

The QSILinux APl exposes QS| Camera object for interacting with the camer&he
application calbmethods on the objedb perform various actionssuch as startg an exposure.
The camera object provides get _and put_ property methods to coritfalrmation about the
camera that can be retrieved or set to a new value.

How to Use the QSI Camera Linux API

Requirements

The API requires Linux kernel 2.6 or beyondnd is fully tested with
Fedom6. The kernel should be configed for USB support and libusb
should be installed.For moreinformation, see:

http:/Mmww.linux _-usb.org/
and
http://sourceforge.net/support/getsupport.php?group id=1674

In order for the api to be used by users without roo t privileges, the

raw USB devices(/dev/bus/usb/*) must be configured for the
appropriate userread/write permissions. See Appedix A in this

document, the udev manual pages, and the libusb support page located at:
http://sourceforge.net/support/getsupport.php?group _id=1674or

further information.



http://www.linux-usb.org/
http://sourceforge.net/support/getsupport.php?group_id=1674
http://sourceforge.net/support/getsupport.php?group_id=1674

Installation

Insure that the kernels configuredfor USB support and the device permissiare correct.

Connect the QSI camera to AC power and connect the USB cable from the camera to an available
USB pott on the computer. Useusbview (available ahttp://www.kroah.com/linux -usb/) or

Isusbto verify proper USBinstallation.

With root permissions:

Download, compile, and install libftdi . (Availableat: http://freshmeat.net/projects/libftdi or
http://mww.intra2net.com/de/produkte/opensource/ftdi/ )

Follow the installation instructions providedwith the libftdi distribution. You must install
version 0.10 (2000508) or later. Insure no earlier versions are ingdll Lookin /usr/lib
or /usr/local/lib, etc. for prior installations.
Extract the release files from the gsiapitar archive.
gunzip gsiapi .4. 3. 8.tar.gz
tar 1 xvf gsiapi 4. 3. 8.tar
Run the GNU developmenttools:
In the extractedgsiapi.43.8 directory
Jconfigure

make all
make install

You may need to install the- g+ compiler and other build toolgo run the above If so, run:

apt - get install build - essential



http://www.kroah.com/linux-usb/
http://freshmeat.net/projects/libftdi
http://www.intra2net.com/de/produkte/opensource/ftdi/

Confirm the installation of the headerand library files.

The include fileggsiapi.h  andQSIError.h  are installed inustr/local/include
The librarieslibgsiapi.so , libgsiapi.a , etc are installed inusr/local/lib

Run Idconfig for the newly installed libraries :

cd/usr /local b
Idconfig /usr/localllib

Add the following line to /etc/fstab (if it does not already exist):
none /proc/bus/usb usb fs defaults,devmode=0666 0 0

Remount all in the fstab file
mount -a

Confirm that al | librar iesare loaded and the system is properly configured.
[ gsi apitest
gsapitest first displays the version of the api. If there is a QSI camera connected to the
system, it will execute a series of command to exercise the camera. See the apitestrcp
code for further details.

Troubleshooting

If you have problems withthe installation steps abovést useusbview or Isusbto confirm that
the USBfile system is mounted properly and the QSI camera is connected to the system.

Some problems mape related to the ftdi_sio driver loadingyou must unload this driver (and
usbserial) if it is attached to your device (“rmmod ftdi_sio" and "rmmod usbserial"as root user).

Insure that the user running the api has read/write access to the camera usttendee. Check the
permissions indev/bus/ush/XXX/YYY, where XXX is a hub number and YYY is the device
number obtained from Isusb

CCD Camera Supporting Information

CCD Imager Geometry

The CCD imager geometry is organized in rows and columns. The numtfecolumns is the
number of pixels in the image in the X (horizontal) direction, starting from the left of the image.
The number of rows is the number of pixels in the Y (vertical) direction, starting at the top.

The API provides the total nunber of columns as the property CameraXSize and the total
number of rows as the property CameraYSize. These properties are valid only when the camera is
in the connected state.




The frame to be captured is defined by four properties, StartX, StartY, whiefirte the uppeteft
corner of the frame, and NumXand NumMvhich define thebinnedsize of the frame.

Binning pixelscombines CCD pixels into groups with each group representing one image pixel.
Restrictions on binning are:

The properties BinXand BinY gecify the number ofpixelsper bin for each axis. If
CanAsymmetricBin isFalse BinX must equal BinY.

MaxXBin and MaxY Bin specify the maximum number gfixelsper bin allowed by the camera
for each axis. Therefore, BinX <=MaxXBin and BinY <= MaxYBin.

The total number ofpixelsin an image frame must not exceed the CCD dimension. Therefore,
(StartX + NumX) * BinX <= CameraXSize and (StartY + NumY) * BinY <= CameraY Size

Shutterless Cameras

The second parameter in StartExposyfuration, Light) determines the shutter state during
exposure. If the Light argument isue, the shutter is opened during the exposure period. If the
property HasShutter idalse the Light parameter is ignored and the shutter is always in the open
state.

Camera with Filter Whee Is

Some QSI camera models contain an integral filter wheel. The propedgFilterWheel will
return true if the cameracontains a internal filter wheel. This property will return falseif the
camera has no internal wheel and is raffected by the existence of an exter(third party) filter
wheel.

Programming  notes

Programsusing the APIshould include the header fiégsiapi.h  andQSIError.h  which are
normally installed in/usr/local/include . AddT l/ust/locallinclude to your
compiler options if the/usr/local/include directory is not inyou default include search
path.

Programs using the API mudink t o the libgsiapi andlibftdi libraries which are
normally installed in/usr/local/lib .Use thei Igsiapi  andi Iftdi  options with the
linker to properly build an executabléhat useghe api.Add the - L/ust/local/lib option
to direct the linker to the library directory.

QSICamera object errors are reported either by throwing an exception or by testing the method
return value Throwing exceptionson errorscan be enabteby settingput_EnableStructured
Exceptions{rue). If this property is set tofalse methods will not throw an exeption on error. In
either casecameramethods will return an int error code.




For example:
double eGain
int result;
QSICamera cam;

cam.put_UseStructuredErrorExceptions(true);

try
{ |

result = cam. get_ ElectronsPerADU (eGain ;
catch ( std::runtime_error& err ){ r*handle error*/
- ord

cam.put_UseStructuredErrorException(false):
result = cam.get_ElectronsP erADU(eGain);
if (result != 0) { #handle error*/}

Return error code s are defined as:;

i

/I QSIError.h

/I QS| Camera API error codes
i

i

#define QSI_OK 0

#define QSI_NOTSUPPORTED 0x800 40400
#define QSI_UNRECOVERABLE 0x800 40401
#define QSI_NOFILTER 0x800 40402
#define QSI_NOMEMORY 0x800 40403
#define QSI_BADROWSIZE 0x800 40404
#define QSI_BADCOLSIZE 0x800 40405
#define QSI_INVALIDBIN 0x800 40406
#define QSI_NOASYMBIN 0x800 40407
#define QSI_BADEXPOSURE 0x800 40408
#define QSI_BADBINSIZE 0x800 40409
#define QSI_NOEXPOSURE 0x800 4040A
#define QSI_BADRELAYSTATUS 0x800 4040B
#define QSI_BADABORTRELAYS 0x800 4040C
#define QSI_RELAYERROR 0x800 4040D
#define QSI_INVALIDIMAGEPARAMETER 0x800 4040E
#define QSI_NOIMAGEAVAILABLE 0x800 4040F
#define QSI_NOTCONN ECTED 0x800 40410
#define QSI_INVALIDFILTERNUMBER 0x800 40411
#define QSI_RECOVERABLE 0x800 40412

#define QSI_CONNECTED 0x800 40413




API Reference

QSICamergroperties and methods

Summary of Properties and Methods

Properties

AntiBlooming

BinX

BinY

CameraGain
CameraState
CameraXSize
CameraYSize
CanAbortExposure
CanAsymmetricBin
CanGetCoolerPower
CanPulseGuide
CanSetCCDTemperature
CanStopExposure
CCDTemperature
Connected
CoolerOn
CoolerPower
Description
Driverlnfo
ElectronsPerADU
EnableShutterStatusOutput

FanMode

FilterOffsets
FlushCycles
FullWellCapacity
HasFilterWheel
HasShutter
HeatSinkTemperature
HostTimedExposure
ImageArray
ImageArraySize
ImageReady
IsMainCamera
IsPulseGuiding
LastError
LastExposureDuration
LastExposureStartTime
LEDEnabled
ManualShutterMode
ManualShutterOpen
MaxADU

MaxBinX

MaxBinY
ModelNumber

Name

Names

NumX

NumY

PixelSizeX
PixelSizeY

Position
PowerOfTwoBinning
PreExposureFlush
SerialNumber
SetCCDTemperature
ShutterMode
ShutterPriority
SoundEnabled
StartX

StartY
UseStructuredExceptions




Methods

AbortExposure
PulseGuide
StartExposure
StopExposure




Camera Properties

AntiBlooming
Property

int QSICamera.put_AntiBlooming(enum AntiBloom)
int QSICamera.get_AntiBloom(enum AntiBloom *)
Syntax
in t result = cam.put_AntiBlooming (x);
Exceptions
Throws an exception if the AntiBloomingproperty is unsupported, if the camera is not
connected, or if the command is unsuccessful. This setting is stored in tB&CQNfig
file and will be maintained between camera connections.
Examples:
QSICamera cam;
i

/I example with UseStructedExceptions == false
/i

int result = cam. put _AntiBlooming ( QSICamera:: AntiBloom Normal);
if (result 1= 0)
/lhandle e  rror//
}
Remarks

Controls the amount of antiblooming in anti-blooming cameras.
Symbolic Constants

The symbolic values for AntiBloom are:

Constant Value
AntiBloomNormal 0
AntiBloomHigh 1




BinX
Property
int QSICameraput_BinX (short)

int QSICameraget_BinX(short)

Syntax
int  result= cam. put_ BinX ( x );
int  result= camget BinX(& X );
Exceptions

If exceptions are enabledhrows an exception for illegal binning values

Examples:
QSICamera cam;

short binX;

I

/l e xample with UseStructedExceptions ==
i

int result =cam. get_ BinX (&bin X);

if (result 1= 0)
/Ihandle error//

}
i
/I Example with UseStructedExceptions ==
i
try
{ |

cam. put_ BinX (2);
catch (std::runtime_error& err )
{

cout << err.what();
}

Remaks

false

true

Gets or gts the binning factor for the X axig parameter 1 Defaults to 1 when the camera link is
established. Note: the driver does noheck for compatible sulframe values when this value is
set; rather they are checked up@suance of th&artExposuremethod




BinY
Property
int QSICamergput_BinY (short)

int QSICameraget_BinY (short)

Syntax
int result = cam.put BinY  (y);
int result = cam.get BinY(& y);
Exceptions

If exceptions are enabledhrows an exception for illegal binnig values
Examples

QSICamera cam;
short binyY , binX ;

int results;

results =cam. get_ BinY (&binY );

results = cam. put_ BinY (binX ) ;
Remarks

Getsor sets the binning factor for the Y axig parameter 1 Also returns the current value.

Defaults to 1 when the caera link is established. Note: The driver does not check for compatible
subframe values when this value is set; rather they are cheoked issuance of the StartExposure
method
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CameraGain
Property

int QSICamera.put_CameraGaifenum CameraGain)
int QSICamera.get CameraGgenum CameraGain *)
Syntax
int result = cam.put_CameraGain (QSlICamera:: CameraGain High);
Exceptions
Throws an exception if the CameraGajproperty is unsupported, if the camera is not
connected, or if the command is unsuccessfTihis setting is stored in the .QSIConfig
file and will be maintained between camera connections.
Examples:
QSICamera cam;

I

/I example with UseStructedExceptions == false
i
int result = cam .put_ CameraGain ( QSICamera:: CameraGainLow );
if (result 1= 0)
/handle error//
}
Remarks

Controls the amount of camera gain in adjustable gain cameras. Sets the gain of the camera to
maximize dynamic range. Higlyain is the default and provides the greatest sensitivity. Low

gain is useful when binning an image where the binned pixels contain more electrons than a
normal urtbinned pixel. Sensitivity is lower, but the full dynamic range of the binned image

can be aptured.High = 0.75e/ADU , Low = 1.5e/ADU

Symbolic Constants

The symbolic values for AntiBloom are:

Constant Value
CameraGainHigh 0
CameraGainLow 1
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CameraState
Property

int QSICameraget CameraStat (QSICamera::CameraState
Syntax

results = camget CameraStat@state);
Exceptions

If exceptions are enabledyows an exception if the camera status is unavailable.
Examples

int results;
QSICamera:: CameraState state;

results = cam.get_CameraState(&sta te);
if ( results == 0 && state == Camera Idle )
{
return;
}
Remarks

Returns one of the following status information valugsparameter 1

Value State Meaning
0 Cameraldle At idle state, available to start
exposure
1 CameraWaiting Exposure started but waitin g (for

shutter, trigger, filter wheel, etc.)

2 CameraExposing  Exposure currently in progress

3 CameraReading CCD array is being read out (digitized)

4 CameraDownload  Downloading data to PC

5 CameraError Camera error condition serious enough to
prevent  fur ther operations (link fail,
etc.).
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CameraXSize
Property

int QSICameraget CameraXSizéong)
Syntax
result = camget CameraXSizg& size);
Exceptions
If exceptions are enabledhaws exception if the value is not known
Example
long siz e;
int results;
results =cam. get_ CameraXSize (&size );

Remarks

Returns the width of the CCDsensolin un-binned pixelsn parameter 1
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CameraYSize
Property

int QSICameraget CameraY Sizé€long*)
Syntax
result = camget_CameraYSiZ& size);
Exceptions
If exceptions are enabledhriows exception if the value is not known
Examples:
long size ;
int results;
results = cam.get_CameraYSize(& size );

Remarks

Returns the height of the CCDsensolin un-binned pixeldn parameter 1
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CanAbortExposure
Property

int QSICameraget CanAbortExposure(bool*)
Syntax
result = QSICamereget CanAbortExposurd& canAbort);
Exceptions
None.
Examples:
QSICamera cam;
bool canAbort;
cam.get_CanAbortExposure(&canAbort);

if ( canAbort )
cam.Abort Exposure ();

Remarks

Returnstrue in parameter Jif the camera can abort exposuréalseif not.
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CanAsymmetricBin
Property

int QSICameraget CanAsymmetricBin(bool*)
Syntax
int result =cam.get CanAsymmetricBin&canAsymBin);
Exceptions
If exceptions are enabledhrows an exception if the value is not known.
Examples:
try
{
bool canAsymBin;

cam.get_CanAsymmetricBin(&canAsymBin);
if (  canAsymBin)

{
cam.BinX = 1;
cam.BinY = 2;
}
catch ( std::runtime_error& err )
{
}
Remarks

If parameer 1 istrue, the camera can have different binning on the X and Y axes, as determined
by BinX and BinY. If falsg the binning must be equal on the X and Y axes.

CanGetCoolerPower
Property

int QSICameraget_CanGetCoolerPowetbool*)
Syntax

result =camget CanGetCoolerPowe(&canGetPowey;
Exceptions

None

Examples:

16



bool canGetPower;

int results;

results = cam.get_CanGetCoolerPower(&canGetPower);
if (  canGetPower )

{
int power;
cam.get_coolerPower(&power);
}
Remarks

If parameter dstrue, the camera's cooler set point can be adjustad the camera can return the
cooling power level If false the camera either uses oplaop cooling or does not have the ability
to adjust temperature from software

17



CanPulseGuide
Property

int QSICameraget CanPulseGuidetool*)
Syntax

results =camget CanPulseGuid&canGuide);
Exceptions

None
Examples:

bool canGuide;

int results;

results = cam.get_CanPulseGuide(&canGuide) ;
if (  canGuide )

{
results = cam.PulseGuide  (guideWest, 10);
}
Remarks

Returnstrue in parameter 1f the camera can send adoider pulses to the telescope moufdise
if not. (Note: this does not provide any indication of whether the autmider cable is actually
connected.)
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CanSetCCDTemperature
Property

int QSICameraget CanSetCCDTemperaturebiool*)
Syntax

results =camget CanSetCCDTemperatur@canSetTemp)
Exceptions

None
Examples:

bool canSetTemp;

int results;
results = cam.get_CanSet CCOemperature(&canSetTemp)
if (  canSetT emp
{
cam. put_ SetCCDTemperature (- 10.7);
}
Remarks

If parameter 1 isrue, the camera's cooler set point can be adjustethltfe the camera either uses
operHoop cooling or does not have the ability to adjust temperature from softear

19



CanStopExposure
Property

int QSICameraget CanStopExposurebpol*)
Syntax
resulis= cam.get CanStopExposurg&canStop);
Exceptions
If exceptions are enabledyows an exception if not supported.
Examples:
bool canStop;
cam.get_CanStopExposure(&  canStop) ;

if (canStop )

cam.StopExposure();

}

Remarks

Some cameras support StopExposure, which allows the exposure to be terminated before the
exposure timer completes, but will still read out the image. Retumne in parameter 1f
StopExposure is ailable falseif not.
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CCDTemperature
Property

int QSICameraget CCDTemperature(double)
Syntax

results = camget CCDTemperaturg&temp);
Exceptions

If exceptions are enabledhrows an exception if data unavailable.
Examples:

double temp;
int results;
results =cam. get  CCDTemperature (&temp) ;

Remarks

Returns the current CCD temperature in degrees Celsiuparameter 10nly valid if
CanSetCCDremperature igrue.
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Connected
Property

int QSICamergput_Connected(bool*)

int QSICameraget_Connected(bool)
Syntax

result= cam.put_Connectedfue);

result= cam.get Connected(&connected);
Exceptions

If exceptions are enabledyiows an exception if unsuccessful.
Examples:

bool connected;

int result ;
result  =cam.get Conn ected(&connected);
if( resut ==0&&c onnected== false )

cam. put_ Connected (true );

Remarks

Controls the link between the driver and the camera. $arameter 1o trueto enable the link.
Setfalseto disable the link (this does not switch off the cooleljou can also read the property
using the get_ methotb check whether it is connected. The camera must be connected before
using properties and methods on the camera object that relate to camera capabilities.
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CoolerOn
Property
int QSICameraput_CoolerOn (bool)
int QSICameraget_CoolerOn(bool*)
Syntax
result = cam.put_CoolerOnfrue);
result = cam.get_CoolerOn(*coolerOn);
Exceptions
If exceptions are enabledyows an exception if not supported.
Examples:

bool coolerOn;

int result ;
result= cam.get_CoolerOn(&coolerON);
if( result ==0&& coolerOn == false )

cam. put _CoolerOn (true) ;
Remarks

Turns on and off the camera cooler, and returns the current on/off state.
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CoolerPower
Property

int QSICameraget CoolerPower fouble®)
Syntax
results =camget_CoolerPowe(&power);
Exceptions
If exceptions are enabledyows an exception if not supported by the camera.
Examples:
bool canGetPower;
int results;
results = cam.get_CanGetCoolerPower(&canGetPower);
if (canGetPower)
double power;

cam.get_ CoolerPower(&power);

}

Remarks

Returns the present cooler power level, in percémiparameter 1 Returns zero if CoolerOn is
false
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Description
Property

int QSICameraDescription &td::string&)
Syntax
int results = cam.get Description(desg;
Exceptions
If exceptions are enabledyows an exception if description unavailable
Examples:
try
{
std::  string desc;
cam. get_ Description  (desc ) ;

catch ( std::runtime_error& err )
{
/I No Description available from this d evice
}
Remarks

Returns a description of the camera model, such as manufacturer and model numterameter
1.
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Driverinfo
Property

int QSICameraget Driverinfo (std:string&)
Syntax
results = camget _DriverInfo (info);
Exceptions
If exceptions are enabledhitows an exception if description unavailable
Examples:
try
{
string info;
cam.Driverinfo (info)

catch ( std::runtime_error& err )

{
}
Remarks

Returns revision ifiormation of the loaded driver in parameter 1.
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ElectronsPerADU
Property

int QSICameraget ElectronsPerADU @ouble®)
Syntax
int reault = cam.get ElectronsPerADU&eADU );
Exceptions
If exceptions are enabledhrows an exception if data unavailable.
Examples:
try
{
doublee ADY
cam. get_ ElectroncsPerADU  (&eADU);
catch ( std::runtime_error& err )

/I ElectronsPerADU not available from this device

}
Remarks

Returns the gain of the camera in photoelectrons per A/D uiitparameter 1
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EnableShutterStatusOutput
Property

int QSICamera.put_EnableShutterStatusOutp(iiool*)
int QSICamera.getEnableShutterStatusOutpubool)
Syntax
results = cam.put EnableShutterStatusOutputrue);
results = cam.getEnableShutterStatusOutpui enabled;
Exceptions
If exceptions are enabled, throws an exception if unsuccessful.
Examples:
bool enabled;
int results;
results = cam.get_ EnableShutterStatusOutput ( &enabled );
if (results == 0 && enabled == false )
cam. put_ EnableShutterStatusOutput( true );
Remarks
The guider port can be configured to provide a shutter open/close indaratising one of the
guider portoutputs. To enable this featurghe property EnableShutterStatusOutput should be
set totrue. In this mode the camera will use th& t owWput (pin 2)to reflectthe shutter state.
The camera will pull pin 2 to the commorpin 5 while the shutter isopen.
The guider ports ar@pto isolated open collector outpst Eachoutput is capable of sinking 50ma
50 VDC maximum. The commonpin must beatground potential™ mc s gutput@nush &

pulled up by anexternal resistoto V+ .

This signal is meaningful only when the mechanical shutter is in start/stop mode (an exposure
time of greater than 300 milliseconds).

To disable this feature and+enable guithg output, set the EnableShutterStatusOutput property
to false The EnableShutterStatusOutput defaultsfadseon camera power up and is not savad
power off.
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FanMode
Property

int QSICamera.put_FanModé&rror! Bookmark not defined.(enum FanMode)

int QSICamera.get FanMode (enum * FanMode)

Syntax
results = cam.put_FanModéénQuiet);

Exceptions

Throws an exception if the FanMode property is unsupported, if the camera is not

connected, or if the command is unsuccessful.isl$etting is stored in the .QSIConfig
file and will be maintained between camera connections.

Examples:
try
{
cam.put_FanMode( fan Quiet );

catch (std::runtime_error& err)

{
}

Remarks
Bnmsgnkr sgd roddc
Symbolic Constants

The symbolic values for FanMode are:

Constant Value Description
f anOff 0 Fans off
f anQuiet 1

fanFull 2 Fans full speed.

ne

sgd

b 1l dqg or

Fans slow speed, full if cooling requires.

bnnkhmf
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FlushCycles

No longer supported. See PreExpsoureFlush.
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FullWellCapacty
Property
int QSICameraget FullWellCapacity double®)
Syntax
int results = camget FullWellCapacity(&fwc);
Exceptions
If exceptions are enabledyiows an exception if data unavailable.
Examples:
try
{
double fwc;
cam. get_ FullWe lICapacity  (&fwc ) ;
catch ( std::runtime_error& err )

/I FullWellCapacity not available from this device

}

Remarks

Returns the full well capacity of the camera in electrons, at the current camera sefitings
parameter 1.
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HasFilterWheel
Property

int QSICameraget HasFilterwWheel bool*)

Syntax
int result = cam.get HasFilterWhee(hasFilters);
Exceptions
If exceptions are enabledhrows an exception if no camera is connected.
Examples:
int results;
bool hasFilters;
results = cam.get_Has FilterWheel(&hasFilters);
if ( results == 0 && hasFilters )
{
cam.put_Position(2);
}
Remarks

If parameter 1 isrtie, the camera has an internal filter wheelf#fise the camera does not have an
internal filter wheel.
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HasShutter

Propeity
int QSICameraget HasShutter ool*)
Syntax
int result = cam.get HasShutte(&hasShutter);
Exceptions
If exceptions are enabledhrows an exception if no camera is connected.
Examples:
int results;
bool hasShutter;
results = cam.get_HasShutter(&hasShutt er);
if (  hasShutter )
{
}
Remarks

If parameter 1 isrtie, the camera hasshutter. Iffalse the camera does not have a shutter. If there
is no shutter, the StartExposure command will ignore the Light parameter.
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HeatSinkTemperature
Property

int QSICameraget HeatSinkTemperaturddouble®)
Syntax

results = cam.getHeatSinkTemperaturé@emp);
Exceptions

If exceptions are enabledhrows an exception ithe camera is not connected
Examples:

double temp;
resu It s =cam. get HeatSi nkTemperature (&temp) ;

Remarks

Returns the current heat sink temperature (The ambient air temperature as it etitefans on
the heatsink) in degrees Celsingparameter 10nly valid if CanSetCCDTemperature idrue.
Will return O for cameras witlout heat sink sensors.
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HostTimedExposure
Property

int QSICamera.put_HostTimedExposuieool )
Syntax
int result = cam.put_HostTimedExposure ( true);
Exceptions

Throws an exception if the KstTimedExposureroperty is unsupported, if the camera
is not connected, or if the command is unsuccessful.

Examples:

I
/I example with UseStructedExceptions == false
I

int result = cam. put HostTimedExposure (true );
if (result 1= 0)

/lhandle error//

}

Remarks

On Interline Transfer CCDs, like the KAR2020M in the QSI 520i, every other column of the

CCD is masked to prevent light from striking the underlying pixels. To read an image from an
Interline Transfer CCD, the active pixels are transferred to the masked pixels and then shifted out
of the CCD.

Hm mnqgl "k nodgq shnm+ sgd "~ bshud ohwdkr ~gd 8ek
remove any charge that had built up in the pixels sincekhe r s dwonrt gd- &€ ©9Gnr s S|
mode eliminates this flush allowing you to begin integrating the next exposure while the previous

exposure is being transferred to the computer.

This special mode is generally only useful whaking a rapid sequence of short exposures. If

significant time is allowed to pass between exposures in this mode, dark current will likely saturate

sgd BBC- Vhsg ®Ghnses&htdnohtc ®wd o+t h dubffamesatar r hakd
rate of multiple images per second, while capturing the majority of the light striking the CCD.

This can be useful for some rapid guiding applications.

Mnsd9 SgwdondQqgdd Ektr g€ noshnmr hm sgd @cu mbdc
dHostTimedExposur€ | nc d - Sgd nmkx ektrghmf sg s nbbtq
columns prior to transferring the image into them for reading by the computer.
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ImageArray
Property

int QSICameraget ImageArray(void*)
Syntax

results = cam.get_ImageArray((void*)image);
Exceptions

If exceptions are enabledhrows an exception if data unavailable.

Examples:
result = cam.StartExposure(.05, true );
bool imageReady = false ;
result = cam.get_ImageReady(&i mageReady);

while(!imageReady)

usleep(5000);
result = cam.get_ImageReady(&imageReady);

)

int x,y,z;

result = cam.get_ImageArraySize(x, v, z);
unsigned short* image = new unsigned short[x * y];
result = cam.get_ImageArray((void*)image);

Remarks

Fills an array of unsigned shortef size NumX * NumY containing the pixel values from the last
exposure. The application must inspect thet_ImageArraySizparameters to determine the
dimensions. Note: if NumX or NumY is changed after a call to StartEbgure it will have no
effect on the size of this array.

The caller must test the property ImageReady and receiviederesult prior to using this
method, to insure that the transfer of the image from the camera is completece the image is
complete, he caller should first call get_ImageArraySize to determine the requisee of the
image array.
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ImageArraySize
Property

int QSICamera.get_ImageArraySiZmt* xsize, int* ysize, int* pixelsize)
Syntax

results = cam.get_ImageArraySi&xsize, &ysize, &pixelsize);
Exceptions

If exceptions are enabled, throws an exception if data unavailable.

Examples:
result = cam.StartExposure(.05, true );
bool imageReady = false ;

result = cam.get_ImageReady(&imageReady);
while(!imageReady)

usleep(5000);
result = cam.get_ImageReady(&imageReady);

)

int x,y,z;

result = cam.get_ImageArraySize(x, v, z);
unsigned short* image = new unsigned short[x * y];
result = cam.get_ImageArray((void*)image);

Remarks

Returns the dimensions of the pendimgagein parameters 1, 2, and 3Jse this call to provide
size information when creatingn array for transfer of the image data. The xsize and ysize
parametersspecifythe dimensions of the pending image in pixels unithe pixel size parameter is
the size ofeach pixel value in bytes. 5@@ries cameras always return a value fafr2he pixel size
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ImageReady
Property

int QSICameraget ImageReadybool*)
Syntax

results = camget ImageReadi&imageReady);
Exceptions

If exceptions e enabled,lrows an exception if hardware or communications link error
has occurred.

Examples:
result = cam.StartExposure(.05, true );
bool imageReady = false ;

result = cam.get_ImageReady(&imageReady);
while(limageReady)

usleep(5000);
result = cam.get _ImageReady(&imageReady);

}

int X,y,z;

result = cam.get_ImageArraySize(x, v, z);
unsigned short* image = new unsigned short[x * y];
result = cam.get_ImageArray((void*)image);

Remarks

If parameter 1 isrtie, there is an image from the camenzadlable. Iffalse no image is available and
attempts to use the ImageArrayethod will produce an exceptioor error.
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IsMainCamera
Property

int QSICameraput_IsMainCameraljool)

int QSICamera.get_IsMainCamera(bool*)
Syntax

result= cam.put_IsMainCamerdgrue);

result = cam.get_IsMainCamera(&isMain);
Exceptions

If exceptions are enabledhrows an exception if the camera is connected when
attempting to set the property.

Examples:
try
{
bool isMain;
cam.get_IsMainCamera(isMain);
if (! isMain )
{
cam.put_IsMainCamera(  true );
}
catch ( std::runtime_error& err ) {3
Remarks

If parameter 1 isrtie, the camera is in the main camera rolefafse the camera is in the guider
role. The camera must be in the disconnected state prior to givamthe camera rolg.€.when
setting this property).
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IsPulseGuiding
Property

int QSICameraget IsPulseGuidingbool*)
Syntax

results = cam.getlsPulseGuiding&guiding);
Exceptions

If exceptions are enabledhrows an exception ihardware or communications link error
has occurred.

Examples:
bool guiding;
results = cam.get_IsPulseGuiding(&guiding)
if ( results == 0 && guiding )
{
}

Remarks

If parameter 1 isrtie, pulse guiding is in progress.
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LastError
Property
int QSICameraget LastError (std::string&)
Syntax
results = cam.getLastError(error);
Exceptions
He mn dgqng g ' r nbbtqgqgdctisrdumed. r sghmf o/ w/ /
Examples:

std::  string error;
cam. get_ LastError (error) ;

Remarks

Reports the last errocondition reported by the camera hardware or communications link. The
string contains an error code anaherror message
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LastExposureDuration
Property

int QSICameraget LastExposureDuratior(double®)
Syntax

result = cam.getLastExposureDuratioktime);
Exceptions

If exceptions are enabledhrows an exception if not suppodd or no exposure has been
taken.

Examples:

double time;
int result;
try

{

result =cam. get_ LastExposureDuration (&time)
catch( Excepti on ern{}
Remarks

Reports the actual exposure duration in seconds (i.e. shutter open timggrameter 1 This may
differ from the exposure time requestési StopExposure() was called (and is available on the
camera)
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LastExposureStartTime
Property

int QSICameraget LasExposurétartTime 6td::string&)
Syntax

result = cam.get_LastExposureStartTime(info);
Exceptions

If exceptions are enabledhrows an exception if not supported or no exposure has been
taken.

Examples:

std: st ring time;

try
{
cam. get_ LastExposureStartTime (time) ;
catch( std::runtime_error& err ) {3
Remarks

Reports the actual exposure start in the FFs@ndard CCY¥MM -DDThh:mm:ss[.sss...] format.
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L EDEnabled

Property

int QSICamera.put_LEDEnabld (bool)
int QSICamera.get LEDEnabled (bool *)
Syntax
result = cam.get_LEDEnabled(& enabled);
Exceptions
If exceptions are enabled, throws an exception if unsuccessful.
Examples:
bool enabled;
result s=cam.get LEDEnabled (&enabled);
if (enabled == false)
cam.put_LEDEnabled (true);
Remarks
Enable or disable the camera status LED. The camera must be in the connected state. This setting

is recorded in theQSIConfig file and will be maintained between connections toet device. Tis
setting is unique for eactievice serial number.
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ManualShutterMode
Property

int CCDCameraput_ManualShutterModébool)

int CCDCameraget_ManualShutterModéool *)
Syntax

result = CCDCamera.put_ManualShutterMode(true);
Exceptions

Throws an exception if the ManualShutterMod@operty is unsupported, if the camera
is not connected, or if the command is unsuccessful.

Exampks:

bool enabled;
results = cam.get_ManualShutterMode (&enabled);
if (enabled == false)

cam.put_ManualShutterMode (true);

Remarks

Enables the manual control (using the API) of the mechanical shutter, independent of the
StartExposure command. See ManualShutterOpen for further details.
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ManualShutterOpen
Property

int CCDCameraManualShutterOpen(bool)
Syntax

result = CCDCamera.ManualShutterOpen( true);
Exceptions

Throws an exception if the ManualShutterOpeaaroperty is unsupported, if the camera
is not connected, or if the command is unsuccessful. .

Examples:
results = cam.put_ManualShutterOpen (true); / Open the shutter
results = cam.put_ManualShutterOpen(false); //Close the shutter

Remarks

Manually open (if set true) or closes (if set false) the mechanical shutter. The
ManualShutterMode must be set true before issuing ManualShutterOpen commands.
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MaxADU_
Property
int QSICameraget MaxADU (long*)
Syntax
result = cam.getMaxADU (& adu;
Exceptions
If exceptions are enabledhrows an exception if data unavailable.
Examples:
try
{
long adu;
cam. get_ MaxADW&adu) ;
catch ( std::runtime_error& err ) {

Remarks

Reports themaximum ADU value the camera can produgeparameter 1
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MaxBinX
Property
int QSICameraget MaxBinX (short*)
Syntax
result = cam.getMaxBinX(&maxBinX);
Exceptions
If exceptions are enabledhrows an exception if data unavailable.
Examples

short maxBinX;
result = cam. get_ MaxBinX (&maxBinX) ;

Remarks
If AsymmetricBinning = false returns the maximum allowed binning factan parameter 1If

AsymmetricBinning = true, returns the maximum allowed binning factor for the X axis
parameter 1
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MaxBinY
Property
int QSICameraget MaxBinY (short*)
Syntax
result = camget MaxBinY(&maxBinY);
Exceptions
If exceptions are enabledhrows an exception if data unavailable.
Examples:

short maxBinY;
short =cam. get_ MaxBinY (&maxBinY ) ;

Remarks

If AsymmetricBinning = false parameter equals MaxBinX. If AsymmetricBinning =true,
returns the maximum allowed binning factor for the Y axis parameter 1
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ModelNumber
Property

int QSICameraget ModelNumber (std::string&)
Syntax
result = cam.getModelNumber(model);
Exceptions
If exceptions are enabledyows an exception if description unavailable
Examples:
try
{
std::  string model;
cam. get_ ModelNumber (model) ;

catch ( std::runtime_error& err )}
Remarks

Returns the model number ahe cameran parameter 1.
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Name
Property
int QSICameraget Name 6td::string&)
Syntax
result = cam.get_Namdname);
Exceptions
If exceptions are enabledyows an exception if description unavailable
Examples:
try
{
std::  string name;
cam. get_ Namgname) ;

catch ( std::runtime_error& err ) {
Remarks

Returns the model name of the camérsparameter 1.
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NumxX_
Property
int QSICamergput_ NumX (long)
int QSICamera.get NumX (long*)
Syntax
result = cam.put_NumX(100);
result = cam.get NumX&numx);
Exceptions
None
Examples:

long numxX;
int result;
result  =cam. get_ NumX&numX) ;

Remarks

Sets the suframe width. Also returns the current valui parameter 1 If binning is active, value
is in binned pixels. No error check is performed when thelue is set. Defaults to CameraXSize.
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NumY_
Property
int QSICamera.put_NumY (long)
int QSICamera.get NumY (long*)
Syntax
result = cam.put_NumY (100);
result = cam.get_ NumY(&numy);
Exceptions
None
Examples:

long numyY;
int result;
result=cam .get NumY(&nhumY);

Remarks

Sets the suframe height. Also returns the current value parameter 1 If binning is active, value
is in binned pixels. No error check is performed when the value is set. Deémil€ameraYSize.
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PixelSizeX
Property

int QSICameraget PixelSizeX(double®)
Syntax
result = cam.getPixelSizeX& x);
Exceptions
If exceptions are enabledhrows exception if data unavailable.
Examples:
try
{
double x;
cam. get_ PixelSizeX (&) ;
catch ( std::runtime_error& err }}
Remarks

Returns the width of the CCDchip pixels in micronsn parameter 1as provided by the camera
driver.
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PixelSizeY
Property

int QSICameraget PixelSizeY(double®)
Syntax

result = cam.get PixelSizeY&y);
Exceptbns

If exceptions are enabledhrows an exception if data unavailable.

Examples:
try
{
doubley;
cam. get_ PixelSizeY (&y) ;
catch ( std::runtime_error& err ) {
Remarks

Returns the height of the CCDxhip pixels in micronsn parameter 1as proviled by the camera
driver.
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PowerOfTwoBinning
Property

int QSICameraget PowerOfTwoBinning (bool*)
Syntax
result = cam.getPowerOfTwoBinning(&p2bin);
Exceptions
None
Examples:
bool p2bin;
result = cam.get_PowerOfTwoBinning(&p2bin);
if ( result==0 && p2bin )
{
}

Remarks

If parameter 1 isrtie, the camera bins in powers of two. félse the camera bins in increments of
one.

56



PreExposureFlush
Property

int QSICamera.put_PreExposureFlugenum CameraGain
int QSICamera.get_PreExposureFlugmum CameraGairf)
Syntax
int result = cam.put_PreExposureFlush (QSICamera:: FlushNormal );
Exceptions

Throws an ception if the PreExposureFlusproperty is unsupported, if the camera is
not connected, or if the command is unsuccessful. This setting is stored in the
.QSIConfig file and will be maintained between camera connections.

Examples
QSICamera cam;
I
/I example with UseStructedExceptions == false
i
int result = cam .put_ PreExposureFlush (QSICamera:: FlushNormal );
if (result 1= 0)

/lhandle error//

}
Remarks

Controls the amount of preexposure flushing. Flugs any previously accumulated Dark
Current from the CCD imager.

None DNo flushing performed. Image will contain any dark current that had accumulated
since the last exposure. This mode allows for the fastest-b@back exposures.

The next 4 modes, Moekt, Normal, Aggressive and Very Aggressive, provide increasingly
higher levels of flushing by employing a number of different strategies. Higher levels of
flushing take more time to execute.

For KAF based cameras the flush cycles for each setting are:

None no flush cycles
Modest oneflush cycle
Normal two flush cycles
Aggressive four flush cycles

Very Aggressive eightflush cycles.
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Symbolic Constants
The symbolic values for PreExpsureFLush are:

Constant enum Value
FlushNone 0
FlushModest 1
FlushNormal 2
FlushAggresive 3
FlushVeryAggressive 4
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SerialNumber
Property

int QSICameraget SerialNumber §td::string&)

Syntax
result = cam.get SerialNumbefnum);
Exceptions
If exceptions are enabledyows an exception if description unavailable
Examples:
try
{
std::  string num;
cam. get_ SerialNumber (num) ;
catch ( std::runtime_error& err ) {
Remarks

Returns the serial number of the camdraparameter 1
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