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Scope
This document will provide a description of each of the functions provided by the LED Illuminator Interface Library. The intended audience is the LED Illuminator development community as well as potential customers who plan to develop the software necessary to integrate the LED Illuminator into their test applications.

Introduction

The LED Illuminator communicates with a remote host via an I²C interface using the CommDLL.dll. 

When loaded the library will attempt to establish communications with the LED Illuminator.  For this to occur successfully the following is required:

· The LED Illuminator must be powered on.

· The Calibre I²C PCI card has been installed in the PC and the software drivers have been loaded OR

· The National Instruments PIO-96 card has been installed in the PC and you are using a fixture interface board to talk to the illuminator.

· The communications cable between the PC and LED Illuminator must be connected.

· The CommDLL has been installed.

· By default, the data files must be located in the folder … C:\Program Files\Eastman Kodak Co\LED Illuminator

Each function will return a Boolean TRUE on success or a FALSE on failure.  The error reason may be found using blGetLastIlluminatorError() which will return a string describing the last error.

 TC Command Set

Configuration

The LED Illuminator has many configuration options and several operating modes.  To support this flexibility there are many configuration parameters and corresponding methods to get the current parameter value and set a new value.  The configuration parameters are stored in the registry at the following key location: HKEY_CURRENT_USER\Software\Kodak\LED Illuminator.  This path may be changed with the command blSetIlluminatorConfigurationRegistryKey(char *szRegistryKey).  The configuration parameters are summarized in Table 1.

	Parameter
	Method
	Default
	Description

	Product Lens
	blSetIlluminatorLens ()
	None
	Sets the lens spectral response data set

	Test Chart
	blSetIlluminatorTestChart ()
	None
	Sets the test chart spectral response data set 

	Test Patch Name
	blSetIlluminatorTestChartPatchName
	None
	

	Illuminant Source
	blSetIlluminatorIlluminantCIEA blSetIlluminatorIlluminantCIEB

blSetIlluminatorIlluminantCIEC

blSetIlluminatorIlluminantCIED

blSetIlluminatorIlluminantCIET

blSetIlluminatorIlluminantPlanckian
	D-5500
	

	Max Scene Highlight Percent
	blSetIlluminatorMaxSceneHighlightPercent
	105
	

	Average Scene Reflectance Percent
	blSetIlluminatorAvgSceneReflectancePercent
	18
	

	Exposure Index Operating
	blSetIlluminatorExposureIndexOperation
	115
	

	Max Code Value
	blSetIlluminatorMaxCodeValue
	255
	

	Operating Code Value Percent
	blSetIlluminatorOperatingCodeValuePercent
	80
	

	Lens F Number
	blSetIlluminatorLensFNumber
	5.6
	

	Repetition Frequency
	blSetIlluminatorRepetitiveFrequency
	2.0
	

	Correlated Color Temperature
	blSetIlluminatorIlluminantCIED

blSetIlluminatorIlluminantCIET

blSetIlluminatorIlluminantPlanckian


	5500
	

	Exposure Time
	blSetIlluminatorExposureTime
	20
	

	Exit Port Luminance
	blSetIlluminatorLuminousOutputLevel
	400.0
	

	Single Shot Exposure Value
	blSetIlluminatorSingleShotExposureValue
	175.0
	

	Single Shot Pulse Width
	blSetIlluminatorPulseWidth
	0.41
	

	Gated Level Value
	blSetIlluminatorGatedOutputLevel
	175
	

	Gated Frequency
	blSetIlluminatorGatedFrequency
	40.0
	

	Gated Number Cycles
	blSetIlluminatorGatedCycles
	400.0
	

	Output Level Control
	blSetIlluminatorLuminousOutputLevel

blSetIlluminatorRadiantOutputLevel
	1
	

	Output Units Selected
	
	0
	

	Mode Selected
	blSetIlluminatorModeRepetitive()

blSetIlluminatorModeSingleShot()

blSetIlluminatorModeGated()
	0
	

	Exit Port Luminance Units
	
	Cd/m2 (nit)
	

	Single Shot Exp Units
	
	Cd*sec/m2
	

	Pulse Width Units
	
	Seconds
	

	Gated Level Units
	
	Cd*sec/m2
	


Table 1

Miscellaneous

Illuminator Information

Illuminator Settings (for use with LEDi application)

File Paths

Photodiode Values

Advanced Mode Functions (password required)

 TC Communications

blSetIlluminatorCommunications XE "blSetIlluminatorCommunications" 
 XE "blSetIlluminatorCommunications" 
Format:
BOOL
 TC blSetIlluminatorCommunications ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Sets the mechanism or channel by which the PC will communicate to the Illuminator.  The routine examines entries in the Registry to establish communications with the Illuminator.

Format:
BOOL
 TC blSetIlluminatorDataPath (char *szDataFilePath )

Parameters:
char *
szDataFilePath
Character string that specifies new data file path.   

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Sets the data path in the registry for the illuminator data files.

Default data path is "C:\\Program Files\\Eastman Kodak Co\\LED Illuminator\\".

Format:
BOOL
blSetIlluminatorErrorPath (char *szErrorFilePath )

Parameters:
char *
szErrorFilePath
Character string that specifies new error file path.   

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Sets the data path in the registry for the illuminator error files.

Default error path is "C:\\Program Files\\Eastman Kodak Co\\LED Illuminator\\ErrLog.txt".

Camera Mode Parameters
blSetIlluminatorConfigurationRegistryKey XE "blSetIlluminatorConfigurationRegistryKey" 
Format:
BOOL
blSetIlluminatorConfigurationRegistryKey XE "blSetIlluminatorConfigurationRegistryKey" (char *szRegistryKey )

Parameters:
char *
szRegistryKey
Character string that specifies new key location.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Sets the registry key for the storage of all illuminator configuration values.  If the key does not exist, it will be created and default values will be generated.  Multiple keys may be created.  This is particularly useful if different applications or products using the illuminator require different configuration settings. .  For example:”HKEY_CURRENT_USER\Software\Kodak\ProductX\”.

Default key is "Software\\Kodak\\LED Illuminator\\".

This routine should be called before establishing communications with the blSetIlluminatorCommunications routine.
blSetIlluminatorMaxSceneHighlightPercent XE "blSetIlluminatorMaxSceneHighlightPercent" 
Format:
BOOL
blSetIlluminatorMaxSceneHighlightPercent XE "blSetIlluminatorMaxSceneHighlightPercent" (__int32 iPercent )

Parameters:
__int32
iPercent
Desired percentage.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the max scene highlight in percent (i.e. 100% would be 100).  Used only when illuminator is based on exposure.  Default value is 105 percent.

blSetIlluminatorAvgSceneReflectancePercent XE "blSetIlluminatorAvgSceneReflectancePercent" 
Format:
BOOL
blSetIlluminatorAvgSceneReflectancePercent XE "blSetIlluminatorAvgSceneReflectancePercent" (__int32 iPercent )

Parameters:
__int32
iPercent
Desired percentage.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the average scene reflectance in percent (i.e. 100% would be 100).  Used only when illuminator is based on exposure.  Default value is 18 percent.

blSetIlluminatorExposureIndexOperation XE "blSetIlluminatorExposureIndexOperation" 
Format:
BOOL
blSetIlluminatorExposureIndexOperation XE "blSetIlluminatorExposureIndexOperation" (__int32 iExposureIndex)

Parameters:
__int32
iExposureIndex
Desired exposure index.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the Operating exposure index.  Used only when illuminator output is based on exposure.  Default value is 115.

blSetIlluminatorOperatingCodeValuePercent XE "blSetIlluminatorOperatingCodeValuePercent" 
Format:
BOOL
blSetIlluminatorOperatingCodeValuePercent XE "blSetIlluminatorOperatingCodeValuePercent" (__int32 iPercent )

Parameters:
__int32
iPercent
Desired operating code value.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating code value in percent (i.e. 100% would be 100).  Used only when illuminator output is based on exposure.  Default value is 80 percent.

blSetIlluminatorLensFNumber XE "blSetIlluminatorLensFNumber" 
Format:
BOOL
blSetIlluminatorLensFNumber (double dFNumber)

Parameters:
double
dFNumber
Desired F number.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the F-number of the lens.  Used only when illuminator output is based on exposure.  Default value is 5.6.

blSetIlluminatorMaxCodeValue XE "blSetIlluminatorMaxCodeValue" 
Format:
BOOL
blSetIlluminatorMaxCodeValue (__int32 iMaxCodeValue)

Parameters:
__int32
iExposureIndex
Desired maximum code value.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the Maximum Code Value.  Used only when illuminator output is based on exposure.  Default value is 255.

blSetIlluminatorExposureTime XE "blSetIlluminatorExposureTime" 
Format:
BOOL
blSetIlluminatorExposureTime (double dCameraExposureTime)

Parameters:
double
dCameraExposureTime
Desired exposure time.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the camera exposure time in m-sec.  Used only when illuminator is based on exposure.  Default value is 20 m-sec.

Mode

blSetIlluminatorModeRepetitive XE "blSetIlluminatorModeRepetitive" 
Format:
BOOL
blSetIlluminatorModeRepetitive ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating mode of the illuminator to repetitive.

blSetIlluminatorModeSingleShot XE "blSetIlluminatorModeSingleShot" 
Format:
BOOL
blSetIlluminatorModeSingleShot ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating mode of the illuminator to single shot.

blSetIlluminatorModeGated XE "blSetIlluminatorModeGated" 
Format:
BOOL
blSetIlluminatorModeGated ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating mode of the illuminator to gated.

blSetIlluminatorModeContinuous XE "blSetIlluminatorModeContinuous" 
Format:
BOOL
blSetIlluminatorModeContinuous ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating mode of the illuminator to continuous.

blIsIlluminatorModeRepetitive XE "blIsIlluminatorModeRepetitive" 
Format:
BOOL
blIsIlluminatorModeRepetitive ( )

Parameters:
None

Returns:
BOOL
status
TRUE – mode is repetitive




FALSE – mode is not repetitive

Description:
Indicates if the current mode is repetitive.  NOTE: This reflects the action of the last blSetIlluminatorModexxx() command.  The mode does not actually change until the blMakeItSo() command is executed.  For example, if the illuminator is currently operating in single shot mode and the mode is changed to repetitive, this function will return a TRUE, when if fact, the illuminator will remain in single shot mode until blMakeItSo() is executed.

blIsIlluminatorModeSingleShot XE "blIsIlluminatorModeSingleShot" 
Format:
BOOL
blIsIlluminatorModeSingleShot ( )

Parameters:
None

Returns:
BOOL
status
TRUE – mode is single shot




FALSE – mode is not single shot

Description:
Indicates if the current mode is single shot.  NOTE: This reflects the action of the last blSetIlluminatorModexxx() command.  The mode does not actually change until the blMakeItSo() command is executed.  For example, if the illuminator is currently operating in gated mode and the mode is changed to single shot, this function will return a TRUE, when if fact, the illuminator will remain in gated mode until blMakeItSo() is executed.

blIsIlluminatorModeGated XE "blIsIlluminatorModeGated" 
Format:
BOOL
blIsIlluminatorModeGated ( )

Parameters:
None

Returns:
BOOL
status
TRUE – mode is gated




FALSE – mode is not gated

Description:
Indicates if the current mode is gated.  NOTE: This reflects the action of the last blSetIlluminatorModexxx() command.  The mode does not actually change until the blMakeItSo() command is executed.  For example, if the illuminator is currently operating in repetitive mode and the mode is changed to gated, this function will return a TRUE, when if fact, the illuminator will remain in repetitive mode until blMakeItSo() is executed.

blIsIlluminatorModeContinuous XE "blIsIlluminatorModeContinuous" 
Format:
BOOL
blIsIlluminatorModeContinuous ( )

Parameters:
None

Returns:
BOOL
status
TRUE – mode is continuous




FALSE – mode is not continuous

Description:
Indicates if the current mode is continuous.  NOTE: This reflects the action of the last blSetIlluminatorModexxx() command.  The mode does not actually change until the blMakeItSo() command is executed.  For example, if the illuminator is currently operating in repetitive mode and the mode is changed to continuous, this function will return a TRUE, when if fact, the illuminator will remain in repetitive mode until blMakeItSo() is executed.

blIsIlluminatorModeSingleShotMemory XE "blIsIlluminatorModeSingleShotMemory" 
Format:
BOOL
blIsIlluminatorModeSingleShotMemory ( )

Parameters:
None

Returns:
BOOL
status
TRUE – mode is single shot memory




FALSE – mode is not single shot memory

Description:
Indicates if the current mode is single shot memory.  NOTE: This reflects the action of the last blSetIlluminatorModexxx() command.  The mode does not actually change until the blMakeItSo() command is executed.  For example, if the illuminator is currently operating in repetitive mode and the mode is changed to single shot memory, this function will return a TRUE, when if fact, the illuminator will remain in repetitive mode until blMakeItSo() is executed.

Camera Mode

The output level of the LED illuminator can be set directly by specifying the luminance level (cd/m2) in repetitive or continuous modes or the exposure value (nit-seconds) in single-shot and gated modes. Another way to set the output level of the illuminator is via the ‘Camera Mode’ parameters. These parameters are listed here for the single-shot mode:

· EI
Exposure Index  (this is the official term which replaces ‘ISO’ and ‘ASA’)

· f#
f-number of the lens or illuminating cone when an aperture-based illumination geometry is used

· max
maximum scene highlight (as a % exposure) to be retained in the captured image

· ave
average scene reflectance assumption (typically a value of 18% is used)

· CVmax
maximum digital code value available (corresponds to max )

· CV
desired code value

There are a few equations which form the basis for the Camera Mode calculations and these will be reviewed next. The exposure index for a digital camera is defined by ISO 12232 as given by Eq. (1).
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where Ha is the average image-plane exposure in lux-sec and this corresponds to an 18% reflectance object in the scene. In order to saturate the imaging device, we need an exposure that is greater by the factor max / ave. We can call this the saturation exposure (Hsat) and define it according to Eq. (2).
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where EIsat is the saturation exposure index. The term ‘base ISO’ has also been used internally in the Kodak DSC community to denote the saturation exposure index. Note that the overall gain is typically adjusted such that the maximum available A/D code value (CVmax) corresponds to max.

As an example in interpreting the use of these formulas, let’s assume that a particular camera is operating at an exposure index of EI = 100 (ISO = 100) and that we desire to retain scene highlights up to max = 150% in the captured images. According to Eq. (1), the imager will receive an exposure Ha = 100 milli-lux-seconds. Remember that this corresponds to an 18% reflectance object in the scene. Let’s also assume that this particular camera is not capable of operating at an exposure index of less than EI = 100 before scene highlights begin to saturate the imager. Therefore, the saturation exposure index (or base ISO) of this camera is also 100 and the saturation exposure (Hsat) according to Eq. (2) is  833 milli-lux-seconds. Note that, in this particular example, the camera was operating at EI  = EIsat.

When either a lens or an aperture are used to illuminate the imager, the image-plane illuminance and the LED illuminator sphere luminance are related according to Eq. (3).
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where Ls is the sphere wall luminance in cd/m2 and f# is the f-number of the illuminating cone or the f-number of the lens.  We can combine Eqs. (2) and (3) and write them to solve for the required image-plane exposure as shown in Eq. (4).
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Note that the illuminator controls exposure in single-shot mode by varying the overall on time. Therefore, it is important to ensure that the longest illuminator on-time fits within the available exposure time of the imager. Any of the independent parameters in Eq. (4) can now be used to control the required image-plane exposure without having to explicitly calculate and specify that exposure value.

blEnableIlluminatorCameraMode XE "blEnableIlluminatorCameraMode" 
Format:
BOOL
blEnableIlluminatorCameraMode ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Enables the camera mode of operation. The camera mode uses the parameters Max Scene Highlight Percent, Average Scene Reflectance Percent, Exposure Index Operating, Max Code Value, Operating Code Value Percent and Lens F Number to calculate the luminance output as exposure time relative to the camera.   The camera mode may only be enabled in the single shot and repetitive modes.

blDisableIlluminatorCameraMode XE "blDisableIlluminatorCameraMode" 
Format:
BOOL
blDisableIlluminatorCameraMode ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Disables the camera mode of operation.  By default the camera mode is disabled.

Frequency

These 

blSetIlluminatorRepetitiveFrequency XE "blSetIlluminatorRepetitiveFrequency" 
Format:
BOOL
blSetIlluminatorRepetitiveFrequency (double dFrequency)

Parameters:
double
dFrequency
Desired operating frequency.

Returns:
BOOL
blStatus
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating frequency for the LED illuminator in repetitive mode.  The default operating frequency is 10.0 kHz.

blSetIlluminatorGatedFrequency XE "blSetIlluminatorGatedFrequency" 
Format:
BOOL
blSetIlluminatorGatedFrequency (double dFrequency)

Parameters:
double
dFrequency
Desired operating frequency.

Returns:
BOOL
blStatus
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the operating frequency for the LED illuminator in gated mode.  The default operating frequency is 10.0 kHz.

dGetIlluminatorRepetitiveFrequency XE "dGetIlluminatorRepetitiveFrequency" 
Format:
double
dGetIlluminatorRepetitiveFrequency ()

Parameters
None

Returns:
double
dRepetitiveFrequency
Current repetitive operating frequency

Description:
dGetIlluminatorGatedFrequency XE "dGetIlluminatorGatedFrequency" 
Format:
double
dGetIlluminatorGatedFrequency ()

Parameters
None

Returns:
double
dGatedFrequency
Current gated operating frequency

Description:
Pulse Width or Exposure Value

blSetIlluminatorSingleShotPulseWidth XE "blSetIlluminatorSingleShotPulseWidth" 
Format:
BOOL
blSetIlluminatorSingleShotPulseWidth (double dPulseWidth)

Parameters:
double
dPulseWidth
Desired pulse width.

Returns:
BOOL
blStatus
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the normal pulse width in μ-sec, for the LED illuminator in single shot mode.  The default pulse width is 40 μ-sec.

blSetIlluminatorSingleShotExposureValue XE "blSetIlluminatorSingleShotExposureValue" 
Format:
BOOL
blSetIlluminatorSingleShotExposureValue (double dExposureValue)

Parameters:
double
dExposureValue
Desired exposure value.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the normal exposure value for the LED illuminator in single shot mode.  The default exposure value is 175.


Note: When in Single Shot Mode, the Illuminator either works with Pulse Width values or Exposure values, but not both at the same time.

dGetCurrentSingleShotPulseWidth XE "dGetCurrentSingleShotPulseWidth" 
Format:
double
dGetCurrentSingleShotPulseWidth ()

Parameters:
None

Returns:
double
dPulseWidth
Pulse Width in μ -sec.

Description:
Gets the current pulse width in μ-sec, for the LED illuminator in single shot mode. 

dGetCurrentSingleShotExposureValue XE "dGetCurrentSingleShotExposureValue" 
Format:
double
dGetCurrentSingleShotExposureValue ()

Parameters:
None

Returns:
double
dExposureValue
Exposure Value in cd-sec/m2 or nit-sec.

Description:
Gets the current exposure value in cd-sec/m2 or nit-sec, for the LED illuminator in single shot mode.

dGetCurrentRepetitiveExitPortLuminance XE "dGetCurrentRepetitiveExitPortLuminance" 
Format:
double
dGetCurrentRepetitiveExitPortLuminance ()

Parameters:
None

Returns:
double
dExitPortLuminance
Exit Port Luminance in cd/m2.

Description:
Gets the current exit port luminance for the illuminator in repetitive mode.

dGetMaximumSingleShotPulseWidth XE "dGetMaximumSingleShotPulseWidth" 
Format:
double
dGetMaximumSingleShotPulseWidth ()

Parameters:
None

Returns:
double
dMaxPulseWidth
Pulse Width in μ -sec.

Description:
Gets the maximum pulse width in μ-sec, for the LED illuminator in single shot mode.

dGetMinimumSingleShotPulseWidth XE "dGetMinimumSingleShotPulseWidth" 
Format:
double
dGetMinimumSingleShotPulseWidth ()

Parameters:
None

Returns:
double
dMinPulseWidth
Pulse Width in μ -sec.

Description:
Gets the minimum pulse width in μ-sec, for the LED illuminator in single shot mode. 

dGetMaximumSingleShotExposureValue XE "dGetMaximumSingleShotExposureValue" 
Format:
double
dGetMaximumSingleShotExposureValue ()

Parameters:
None



Returns:
double
dExposureValue
Exposure Value in cd-sec/m2 or nit-sec.

Description:
Gets the maximum exposure value in cd-sec/m2 or nit-sec, for the LED illuminator in single shot mode. 

dGetMinimumSingleShotExposureValue XE "dGetMinimumSingleShotExposureValue" 
Format:
double
dGetMinimumSingleShotExposureValue ()

Parameters:
None

Returns:
double
dExposureValue
Exposure Value in cd-sec/m2 or nit-sec.

Description:
Gets the minimum exposure value in cd-sec/m2 or nit-sec, for the LED illuminator in single shot mode. 

dGetMaximumGatedExposureValue XE "dGetMaximumGatedExposureValue" 
Format:
double
dGetMaximumGatedExposureValue ()

Parameters:
None

Returns:
double
dExposureValue
Exposure Value in cd-sec/m2 or nit-sec.

Description:
Gets the maximum exposure value cd-sec/m2 or nit-sec, for the LED illuminator in gated mode. 

dGetMinimumGatedExposureValue XE "dGetMinimumGatedExposureValue" 
Format:
double
dGetMinimumGatedExposureValue ()

Parameters:
None

Returns:
double
dExposureValue
Exposure Value in cd-sec/m2 or nit-sec.

Description:
Gets the minimum exposure value in cd-sec/m2 or nit-sec, for the LED illuminator in gated mode. 

Cycles for Gated Mode

blSetIlluminatorGatedCycles XE "blSetIlluminatorGatedCycles" 
Format:
BOOL
blSetIlluminatorGatedCycles (__int32 iNumbCycles)

Parameters:
__int32
iNumbCycles
Desired number of cycles to output.

Returns:
BOOL
blStatus
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the number of cycles to output in gated mode following a trigger.  Valid values are in the range from 1 to 16000 cycles. This parameter is ignored in repetitive and single-shot modes.  The default number of cycles is 400.

Illuminant

These commands set the spectral characteristics for the desired illuminant.

blSetIlluminatorIlluminantCIEA XE "blSetIlluminatorIlluminantCIEA" 
Format:
BOOL
blSetIlluminatorIlluminantCIEA ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Sets the illuminator spectral output to be type CIE A.

This routine is currently disabled.

blSetIlluminatorIlluminantCIEB XE "blSetIlluminatorIlluminantCIEB" 
Format:
BOOL
blSetIlluminatorIlluminantCIEB ( )

Parameters:
None


Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the illuminator spectral output to be type CIE B.

blSetIlluminatorIlluminantCIEC XE "blSetIlluminatorIlluminantCIEC" 
Format:
BOOL
blSetIlluminatorIlluminantCIEC ( )

Parameters:
None


Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the illuminator spectral output to be type CIE C.

blSetIlluminatorIlluminantCIED XE "blSetIlluminatorIlluminantCIED" 
Format:
BOOL
blSetIlluminatorIlluminantCIED (double dColorTemp)

Parameters:
double
dColorTemp
Desired color temperature.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the illuminator spectral output to be type CIE D with the specified color temperature.  Valid range is 4,000 (K to 10,000 (K

blSetIlluminatorIlluminantCIET XE "blSetIlluminatorIlluminantCIET" 
Format:
BOOL
blSetIlluminatorIlluminantCIET (double dColorTemp)

Parameters:
double
dColorTemp
Desired color temperature.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the illuminator spectral output to be type CIE T with the specified color temperature.  Valid range is 3,200 (K to 10,000 (K

blSetIlluminatorIlluminantPlanckian XE "blSetIlluminatorIlluminantPlanckian" 
Format:
BOOL
blSetIlluminatorIlluminantPlanckian (double dColorTemp )

Parameters:
double
dColorTemp
Desired color temperature.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the illuminator spectral output to be type Planckian with the specified color temperature.  Valid range is 2,800 (K to 10,000 (K

This routine is currently disabled.

blSetIlluminatorIlluminantCustom XE "blSetIlluminatorIlluminantCustom" 
Format:
BOOL
blSetIlluminatorIlluminantCustom (char *szCustomName)

Parameters:
char
*szCustomName
A pointer to character string name of the desired illuminant.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the illuminator spectral output to the curve as specified by the name of the illuminant.

This routine is currently disabled.

blGetIlluminantName XE "blGetIlluminantName" 
Format:
BOOL
blGetIlluminantName(__int32 iIndex, char *szName,  __int32 iStringLen)

Parameters:
__int32
iIndex


Index of the desired illuminant name.  The first index is 0. 


char *szName


Pointer to memory in which the name will be placed.


__int32
iStringLen
Max number of characters that szName can accommodate.


Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Gets the illuminant name at the specified index.  All available illuminant names are stored in an array.  iGetMaxNumbIlluminants() returns the number of names in the array and iGetMaxIlluminantName() will return the length of the largest illuminant name.

iGetMaxNumbIlluminants XE "iGetMaxNumbIlluminants" 
Format:
__int32
iGetMaxNumbIlluminants ()

Parameters:
None

Returns:
__int32
iMaxNumbIlluminants
Max number of illuminants available.

Description:
Gets the maximum number of illuminants currently installed and available to the user.

iGetMaxIlluminantName XE "iGetMaxIlluminantName" 
Format:
__int32
iGetMaxIlluminantName ()

Parameters:
None

Returns:
__int32
iMaxIlluminantNameSize
Max number of characters.

Description:
Gets the maximum number of characters in any currently installed illuminant name.

Output Level

blSetIlluminatorLuminousOutputLevel XE "blSetIlluminatorLuminousOutputLevel" 
Format:
BOOL
blSetIlluminatorLuminousOutputLevel (double dLevel )

Parameters:
double
dLevel
Output level in cd/m2.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the output level of the illuminator in repetitive mode to the luminous level specified.

blSetIlluminatorRadiantOutputLevel XE "blSetIlluminatorRadiantOutputLevel" 
Format:
BOOL
blSetIlluminatorRadiantOutputLevel (double dLevel)

Parameters:
double
dLevel
Output level in watts/sr-m2.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Sets the output level of the illuminator in repetitive mode to the radiant level specified.

Operation

blEnableIlluminator XE "blEnableIlluminator" 
Format:
BOOL
blEnableIlluminator ()

Parameters
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Enables or turns on the illuminator under the conditions specified by the last blMakeItSo().  If blMakeItSo() has not been previously called, this function will fail.

NOTE: In all modes, blMakeItSo() will execute blEnableIlluminator().  If you need to execute blMakeItSo() to allow for the checking of minimum or maximum settings, it will be necessary to perform a blDisableIlluminator() following the blMakeItSo().

blDisableIlluminator XE "blDisableIlluminator" 
Format:
BOOL
blDisableIlluminator ()

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Disables or turns off the illuminator.

Format:
BOOL
blMakeItSo()

Parameters
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description:
Applies the previously set parameters to the Illuminator.  All Illuminator calculations are done at this time.  Any problems found will be reported through the blGetLastIlluminatorError routine.

Test Chart Synthesis

blSetIlluminatorTestChart XE "blSetIlluminatorTestChart" 
Format:
BOOL
blSetIlluminatorTestChart (char *szTestChartName)

Parameters:
char *
szTestChartName
Desired test chart name. 

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Sets the test chart that is to be illuminated.  If no test chart is desired the TestChartName is “None”.

blSetIlluminatorTestChartPatchName XE "blSetIlluminatorTestChartPatchName" 
Format:
BOOL
blSetIlluminatorTestChartPatchName (char *szTestChartPatchName)

Parameters:
char *
szColorChartName
Desired patch name. 

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Selects a test patch by name from the selected test chart.

blSetIlluminatorTestChartPatchIndex XE "blSetIlluminatorTestChartPatchIndex" 
Format:
BOOL
blSetIlluminatorTestChartPatchIndex(__int32 iIndex )

Parameters:
__int32
iIndex
Desired patch index 

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Selects a test patch by index from the selected test chart.  The first patch on a chart is 0.

blIsTestChartPatchIndexNeutral XE "blIsTestChartPatchIndexNeutral" 
Format:
BOOL
blIsTestChartPatchIndexNeutral(__int32 iIndex)

Parameters:
__int32
iIndex
Desired patch index 

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Indicates if the specified test patch index is a neutral patch.  The first patch on a chart is 0.

blGetCurrentTestChartName XE "blGetCurrentTestChartName" 
Format:
BOOL
blGetCurrentTestChartName(char *szTestChartName, __int32 iStringLen)

Parameters:
char *



Pointer to memory in which the name will be placed.


__int32
iStringLen
Max number of characters that szTestChartName can accommodate.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Gets the current test chart name.

blGetCurrentTestChartPatchName XE "blGetCurrentTestChartPatchName" 
Format:
BOOL
blGetCurrentTestChartPatchName(char *szTestChartPatchName, __int32 iStringLen)

Parameters:
char *



Pointer to memory in which the name will be placed.


__int32
iStringLen
Max number of characters that szTestChartPatchName can accommodate.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description Gets the current test patch name.

blGetTestChartName XE "blGetTestChartName" 
Format:
BOOL
blGetTestChartName(__int32 iIndex, char *szTestChartName, __int32 iStringLen)

Parameters:
__int32
iIndex
Index of the desired test chart name.  The first index is 0.


char *



Pointer to memory in which the name will be placed.


__int32
iStringLen
Max number of characters that szTestChartName can accommodate.

Returns:
BOOL
status
TRUE - success



FALSE – failure (call blGetLastIlluminatorError() )

Description: Gets the test chart name at the specified index.  All available test chart names are stored in an array.  iGetMaxNumbTestCharts () returns the number of names in the array and iGetMaxTestChartName () will return the length of the largest test chart name.

blGetTestChartPatchName XE "blGetTestChartPatchName" 
Format:
BOOL
blGetTestChartPatchName(__int32 iIndex, char *szTestChartPatchName, __int32 iStringLen)

Parameters:
__int32
iIndex
Index of the desired test patch name.  The first index is 0.


char *



Pointer to memory in which the name will be placed.


__int32
iStringLen
Max number of characters that szTestChartPatchName can accommodate.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Gets the test patch name at the specified index.  All available test patch names for the current test chart are stored in an array.  iGetMaxNumbTestChartPatches () returns the number of names in the array and iGetMaxTestChartPatchName () will return the length of the largest test patch name.

iGetMaxNumbTestCharts XE "iGetMaxNumbTestCharts" 
Format:
__int32
iGetMaxNumbTestCharts()

Parameters:
None

Returns:
__int32
iMaxNumbTestCharts
Max number of test charts available.

Description:
Gets the maximum number of test charts currently installed and available to the user.

iGetMaxTestChartName XE "iGetMaxTestChartName" 
Format:
__int32
iGetMaxTestChartName()

Parameters:
None

Returns:
__int32
iMaxTestChartNameSize
Max number of characters.

Description:
Gets the maximum number of characters in any currently installed test chart name.

iGetMaxNumbTestChartPatches XE "iGetMaxNumbTestChartPatches" 
Format:
__int32
iGetMaxNumbTestChartPatches()

Parameters:
None

Returns:
__int32
iMaxNumbTestChartPatches
Max number of test patches available.

Description:
Gets the maximum number of test patches available on the current test chart.

iGetMaxTestChartPatchName XE "iGetMaxTestChartPatchName" 
Format:
__int32
iGetMaxTestChartPatchName()

Parameters:
None

Returns:
__int32
iMaxTestChartPatchNameSize
Max number of characters.

Description:
Gets the maximum number of characters in any test patch name of the current test chart.

Lens Synthesis

blSetIlluminatorLens XE "blSetIlluminatorLens" 
Format:
BOOL 
blSetIlluminatorLens ( char *szLensDataName )

Parameters:
char
*szLensDataName
Desired lens name

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Description: Selects a lens whose spectral response is to be convolved with the current illuminant. .  Set to

“None” for no Lens Data file being used.

blGetLensName XE "blGetLensName" 
Format:
BOOL 
blGetLensName(__int32 iIndex, char *szLensName, __int32 iStringLen)

Parameters:
__int32
iIndex
Index of the desired lens.  The first index is 0.


char *



Pointer to memory in which the name will be placed.


__int32
iStringLen
Max number of characters that szLensName can accommodate.

Returns:
BOOL
status
TRUE - success



FALSE – failure (call blGetLastIlluminatorError() )

Description: Gets the lens name at the specified index.  All available lens names are stored in an array.  iGetMaxNumbLenses () returns the number of names in the array and iGetMaxLensName () will return the length of the largest lens name.

iGetMaxNumbLenses XE "iGetMaxNumbLenses" 
Format:
__int32
iGetMaxNumbLenses()

Parameters:
None

Returns:
__int32
iMaxNumbLenses
Max number of lenses available.

Description:
Gets the maximum number of lenses currently installed and available to the user.

iGetMaxLensName XE "iGetMaxLensName" 
Format:
__int32
iGetMaxLensName()

Parameters:
None

Returns:
__int32
iMaxLensNameSize
Max number of characters.

Description:
Gets the maximum number of characters in any lens name.

Error Handling

blGetLastIlluminatorError XE "blGetLastIlluminatorError" 
Format:
char[] 
blGetLastIlluminatorError(char *szLastError, __int32 iStringLen) 

Parameters
char *szLastError


Pointer to memory in which the message will be placed.



__int32
iStringLen
Max number of characters that szLastError can accommodate.

Returns:
BOOL
status
TRUE - success




FALSE – failure

Description: Gets the last error message in response to a failure of a previously executed command.

LED Calibration

Before the Illuminator is used for any meaningful testing, the software must have a current set of Photo Diode readings to work with.  This routine will force the illuminator to take a new set of photo diode readings.  The routine will come up with a message box that says:

The software will take a new set of photo diode readings.

                    
Before taking the readings, the exit port opening of the 

                    
LED Illuminator should be covered so that the ambient room 

                    
lighting does not affect the readings.  Please cover the

                    
exit port opening and then press the OK button to continue.

At this point the user should cover the exit port opening and then press the OK button.  The software will take the photo diode readings and put up another message box when the readings are complete.

blCalibrateLED XE "blCalibrateLED" 
Format:
BOOL blCalibrateLED (__int32 iLEDAddress, BYTE bLEDCurrent, double dPulseWidth, 


    __int32 iNumbPhotodiodeVals, __int32 * piPhotodiodeVals )

Parameters:
__int32
iLEDAddress
Contains the address of the LED which is to be on.




All other LEDs will be turned off and their currents




set to zero. Bits 0-5 are the LED address within the




cluster and bits 6-7 are the cluster address.


BYTE bLEDCurrent
8-bit current setting for the addressed LED. 0 = 40.0




mA, 255 = 0 mA.


double
dPulseWidth
Determines the on-time of the LED following receipt




of an external trigger pulse. Valid values are in the




range from TBD usec. to TBD usec in TBD usec




increments.


__int32
NumbPhotodiodeVals
Specifies the number of photodiode readings to take




during the LED on-time. Readings will be evenly




spaced within the specified pulse width but cannot be




any closer than 2.5 usec apart.


__int32
*piPhotodiodeVals
Pointer to an array to receive the individual photo-




diode readings. The array must be large enough to




receive the requested number of samples.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

blPerformPhotoDiodeCalibration XE "blPerformPhotoDiodeCalibration" 
Format:
BOOL 
blPerformPhotoDiodeCalibration ( )

Parameters:
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Sets the illuminator into a diagnostic mode, allowing each of the individual LEDs to be exercised.  The selected LED is turned on for the specified time immediately following receipt of an external trigger pulse. This allows the illuminator output to be sampled by a spectro-radiometer. This command overrides the normal operating modes of the illuminator.  This routine is currently disabled.

Automatic Level Control

This command allows the user to turn the ALC feature on or off and specify the number of consecutive photodiode readings to be averaged.

blSetIlluminatorALCAverage XE "blSetIlluminatorALCAverage" 
Format:
BOOL
blSetIlluminatorALCAverage (__int32 iNumbValsToAverage)

Parameters:
 __int32
iNumbValsToAverage
Determines the number of photodiode readings to




average.   This routine is currently disabled.

This command allows the user to turn the ALC feature on or off and specify the number of consecutive photodiode readings to be averaged.

blSetIlluminatorALCRepetiveCycles XE "blSetIlluminatorALCRepetiveCycles" 
Format:
BOOL
blSetIlluminatorALCRepetiveCycles (__int32 iNumbCycles)

Parameters:
 __int32
iNumbCycles
Determines the number of cycles to wait in repetitive




mode before taking another set of photodiode 




readings. This parameter is ignored in single-shot and




gated modes.  This routine is currently disabled.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

This command allows the user to enable the ALC feature.

blEnableIlluminatorALC XE "blEnableIlluminatorALC" 
Format:
BOOL
blEnableIlluminatorALC ()
Enables the ALC feature, which means that the Illuminator




will use the current photo diode readings.

Parameters
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

This command allows the user to disable the ALC feature.

blDisableIlluminatorALC XE "blDisableIlluminatorALC" 
Format:
BOOL
blDisableIlluminatorALC ()
Disables the ALC feature, which means that the Illuminator




will never take photo diode readings, it will always use the




set of calibration readings.

Parameters
None

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Photodiode Monitor
This command allows the current average photodiode readings to be monitored for the 18 LED channels.

Format:
int
get_photodiode_values ( short* photodiode_values )

Parameters:
short
*photodiode_values
Pointer to an array into which the photodiode




readings will be written.  

Returns:
int
error
0 = no error


This routine is not currently implemented.

Calibration Data
This command allows the spectral data and photodiode readings for the individual LEDs to be written into a non-volatile memory area in the LED illuminator.

Format:
int
set_calibration_data ( double* spd_data, double* photodiode_data )

Parameters:
double
*spd_data
Pointer to an array containing the spectral power




distribution data for the individual LEDs.  


double
*photodiode_data
Pointer to an array containing the photodiode 




readings for the individual LEDs.

Returns:
int
error
0 = no error


This routine is not currently implemented.

Other Functions
Format:
BOOL
blGetIlluminatorSerialNumber (char *szSerialNumber, __int32 iStringLen)

Parameters
char *szSerialNumber


Pointer to memory in which the Serial Number will be






placed.


__int32 iStringLen
Maximum number of characters that szSerialNumber can accommodate.

Returns:
BOOL
status
TRUE - success




FALSE – failure (call blGetLastIlluminatorError() )

Functions yet to be implemented

· Get minimum output level

· Get maximum output level

· Get information (exit port diameter, calibration date, etc. )

· Set information

· Read current status (mode, illuminant, output level, etc., etc.)

· Save setup to memory ‘x’

· Read setup for memory ‘x’

Operational Scenarios

Scenario 1 – Repetitive Mode, Luminance

We would like to configure the illuminator to produce an illuminant of “Daylight 5500” at a luminous output level of 175 cd/m2.  We will be using a CMOS imager to capture an image with a 20-ms. integration time using a “rolling shutter” technique that results in the imager being progressively exposed.

Solution
Due to the need to expose the imager for 20-ms. the illuminator will be used in repetitive mode.  In this mode the illuminator will repeatedly produce the illuminant desired at a specified interval.  We will set the repetition frequency to 2 kHz, which will result in 40 cycles of the illuminator in the specified 20-ms integration time.

blSetIlluminatorConfigurationRegistryKey(“Software\Kodak\MyProduct”);
// Set the Registry Path

blSetIlluminatorCommunications();




// Enable communications

blSetIlluminatorLens(“None”);





// Do not simulate a lens in the optical path

blSetIlluminatorTestChart(“None”)




// No test chart

const
double
dColorTemp 
= 5500.0;

const 
double
dLevel

= 175.0;

const
double
dFrequency
= 2.0;

blSetIlluminatorModeRepetitive();





// Put Illuminator in Repetitive Mode

blSetIlluminatorIlluminantCIED(dColorTemp);



// Set up for Daylight 5500

blSetIlluminatorLuminousOutputLevel(dLevel);



// Set the Output Level to 175

blSetIlluminatorRepetitiveFrequency(dFrequency);



// Set the frequency to 2 kHz

blMakeItSo();







// Configure the Illuminator

Note: Setting the Configuration Registry Key and Communications only needs to be done once.  It is shown here for completeness.  Setting the Lens and the Test Chart to “None” is not necessary as these are the default setting, however if you do not know the last configuration of the illuminator, these two lines could save you much debug time.

Scenario 2 – Single Shot, Exposure

We would like to configure the illuminator to produce an illuminant of “Daylight 5500” with an exposure of 30.5 cd-sec/m2.  We will be using a CMOS imager to capture an image with a 20-ms. integration time using a “global shutter” technique that results in all pixels of the imager being integrate simultaneously.

Solution
Due to the simultaneous exposure of all pixels on the imager, the illuminator must be used in single shot mode.  In this mode the illuminator will produce the desire exposure over some finite period of time.  It will be necessary to check the maximum pulse width of the illuminator to insure that the exposure is complete within the specified 20-ms integration time.  The duration of the exposure may not be determined until after the MakeItSo command has been issued.  It is necessary to provide an external trigger to initiate the exposure.

blSetIlluminatorConfigurationRegistryKey(“Software\Kodak\MyProduct”);
// Set the Registry Path

blSetIlluminatorCommunications();




// Enable communications

blSetIlluminatorLens(“None”);





// Do not simulate a lens in the optical path

blSetIlluminatorTestChart(“None”)




// No test chart

const
double
dColorTemp 
= 5500.0;

const 
double
dLevel

= 30.5;

const  double
dIntegrationTime
= 0.020;




// Integration time in seconds

blSetIlluminatorModeSingleShot();





// Put Illuminator in Single Shot Mode

blSetIlluminatorIlluminantCIED(dColorTemp);



// Set up for Daylight 5500

blSetIlluminatorSingleShotExposureValue (dLevel);


// Set the Exposure to 30.5 cd-sec/m2
blMakeItSo();







// Configure the Illuminator

if(dGetMaximumSingleShotPulseWidth() > dIntegrationTime)

// Calculations are not performed until

{








//   after MakeItSo().


// Must select a lower exposure

}

Note: Setting the Configuration Registry Key and Communications only needs to be done once.  It is shown here for completeness.  Setting the Lens and the Test Chart to “None” is not necessary as these are the default setting, however if you do not know the last configuration of the illuminator, these two lines could save you much debug time.

Scenario 3 – Single Shot, Pulse Width

We would like to configure the illuminator to produce an illuminant of “Tungsten 4800” with an exposure lasting 9-ms. We do not care what the luminance level is as long as it can be determined.

Solution
To produce a single exposure of a predetermined duration the illuminator must be used in single shot mode.  In this mode the illuminator will produce an exposure over the specified period of time.  The exposure level may not be determined until after the MakeItSo command has been issued.  It is necessary to provide an external trigger to initiate the exposure.

blSetIlluminatorConfigurationRegistryKey(“Software\Kodak\MyProduct”);
// Set the Registry Path

blSetIlluminatorCommunications();




// Enable communications

blSetIlluminatorLens(“None”);





// Do not simulate a lens in the optical path

blSetIlluminatorTestChart(“None”)




// No test chart

const
double
dColorTemp 
= 4800.0;

const 
double
dPulseWidth
= 0.900;




// 900 milliseconds


const float
fIntegrationTime
= 0.020;




// Integration time in seconds

blSetIlluminatorModeSingleShot();





// Put Illuminator in Single Shot Mode

blSetIlluminatorIlluminantCIET(dColorTemp);



// Set up for Tungsten 4800

blSetIlluminatorPulseWidth (dPulseWidth);



// Set the Pulse Width to 9 m-sec
blMakeItSo();







// Configure the Illuminator

double dExposure = dGetCurrentSingleShotExposureValue();

Note: Setting the Configuration Registry Key and Communications only needs to be done once.  It is shown here for completeness.  Setting the Lens and the Test Chart to “None” is not necessary as these are the default setting, however if you do not know the last configuration of the illuminator, these two lines could save you much debug time.

When exiting your application, first call blDisableIlluminator to turn off the illuminator and then call blShutDownIlluminator to disconnect from the illuminator DLL.  This call will release any memory allocated by the DLL.

Scenario 4 – Single Shot, Exposure, Color Patch

We would like to configure the illuminator to produce an illuminant of “Daylight 5500” with an exposure of 30.5 cd-sec/m2 illuminating the twenty second patch on the “Kodak 64 Patch” chart. We will be using a CMOS imager to capture an image with a 20-ms. integration time using a “global shutter” technique that results in all pixels of the imager being integrate simultaneously.

Solution
Due to the simultaneous exposure of all pixels on the imager, the illuminator must be used in single shot mode.  In this mode the illuminator will produce the desire exposure over some finite period of time.  It will be necessary to check the maximum pulse width of the illuminator to insure that the exposure is complete within the specified 20-ms integration time.  The duration of the exposure may not be determined until after the MakeItSo command has been issued.  It is necessary to provide an external trigger to initiate the exposure.

blSetIlluminatorConfigurationRegistryKey(“Software\Kodak\MyProduct”);
// Set the Registry Path

blSetIlluminatorCommunications();




// Enable communications

blSetIlluminatorLens(“None”);





// Do not simulate a lens in the optical path

const
__int32
(iTWENTY_SECOND_PATCH
= 21;


// Patch index starts at zero

blSetIlluminatorTestChart(““Kodak 64 Patch”)



// Test chart

blSetIlluminatorTestChartPatchIndex(iTWENTY_SECOND_PATCH);
// Patch index

const
double
dColorTemp 
= 5500.0;

const 
double
dLevel

= 30.5;

const float
fIntegrationTime
= 0.020;




// Integration time in seconds

blSetIlluminatorModeSingleShot();





// Put Illuminator in Single Shot Mode

blSetIlluminatorIlluminantCIED(dColorTemp);



// Set up for Daylight 5500

blSetIlluminatorSingleShotExposureValue (dLevel);


// Set the Exposure to 30.5 cd-sec/m2
blMakeItSo();







// Configure the Illuminator

if(fGetIlluminatorMaximumPulseWidth() > fIntegrationTime)

// Calculations are not performed until

{








//   after MakeItSo().


// Must select a lower exposure

}

Note: Setting the Configuration Registry Key and Communications only needs to be done once.  It is shown here for completeness.  Setting the Lens to “None” is not necessary as this is the default setting, however if you do not know the last configuration of the illuminator, this line could save you much debug time.

Units should be consistent (i.e. all times in seconds or m-sec or u-sec, not mixed)

What with all the doubles? ColorTemp, should be an int, pulse width, exposures should be single

Scenario 5 – Single Shot, Pre-Calculated Exposure Series

We would like to configure the illuminator to produce an illuminant of “Daylight 5500” and to be able to rapidly change exposure from 0 cd-sec/m2 to a maximum of 30.5 cd-sec/m2  in 100 equal steps (0% to 100% exposure).  Our optical system is f4.0, scene highlights up to max = 150% is desired and the average scene reflectance ave = 18%.    

Solution
Due to the desire to rapidly change exposure (possibly at the imager frame rate) the illuminator must be used in single shot mode, camera mode.  In this mode the illuminator will produce the desire exposure over some finite period of time.  The maximum pulse width will occur at the maximum exposure or the 100% exposure.  It will be necessary to check the maximum pulse width of the illuminator to insure that the integration time of the imager is sufficiently long at the 100% setting.  The duration of the exposure may not be determined until after the MakeItSo command has been issued.  It is necessary to provide an external trigger to initiate the exposure.

Note: We will have 100 steps from 1 to 100%.  When we want 0% we will disable the illuminator.

blSetIlluminatorConfigurationRegistryKey(“Software\Kodak\MyProduct”);
// Set the Registry Path

blSetIlluminatorCommunications();




// Enable communications

blSetIlluminatorLens(“None”);





// Do not simulate a lens in the optical path

blSetIlluminatorTestChart(“None”)




// No test chart

const double
dPie

= 3.141;






const
double
dColorTemp 
= 5500.0;

const 
double
dLevel

= 30.5;

const double 
dpmax

= 150.0;




// max scene highlights

const double
dpave

= 18.0;




// average scene highlights

const double
dFstop

= 4.0;




// f# of optical system

           double
dExposureIndex;

 
double adIllumPulseWidth[iMAX_EXPOSURES];


double adllumExposure[iMAX_EXPOSURES];

// Solve equation 4 in the Camera Mode description for Exposure Index (EI).  We will calculate EI at the max code value

// hence CV = Cvmax and they cancel each other.

dExposureIndex = (40.0 * dpmax * dFstop * dFstop) / ( dLevel * dPie * dpave);

blSetIlluminatorModeSingleShot();





// Put Illuminator in Single Shot Mode

blSetIlluminatorIlluminantCIED(dColorTemp);



// Set up for Daylight 5500

// Enable camera mode and set camera mode parameters 

blEnableIlluminatorCameraMode ();

blSetIlluminatorMaxSceneHighlightPercent(dpmax);

blSetIlluminatorAvgSceneReflectancePercent(dpave);

blSetIlluminatorExposureIndexOperation(dExposureIndex);

blSetIlluminatorLensFNumber(dFstop);

blSetIlluminatorMaxCodeValue(1023.0);

 
char
szError[iMAX_ERROR_LEN];

const
__int32
i100_PERCENT
= 100;

// Calculate and store Illuminator Pulse Width Array for exposure range of 0 to 30.5 cd-sec/m2. 

for(iIndex = 1; iIndex <= i100_PERCENT; iIndex++)

{

blSetIlluminatorOperatingCodeValuePercent((double)iIndex);

if(blIlluminatorCalcPulseWidthArrayToMemory(iIndex) == FALSE)

{

         blGetLastIlluminatorError(szError, iMAX_ERROR_LEN);

}

// If you would like to know the max pulse width and/or exposure value for each index

// then get them at this time.

{

// I will store the pulse widths in an array for future reference

adIllumPulseWidth[iIndex] = dGetCurrentSingleShotPulseWidth();

// I will also store the exposure in an array for future reference

adllumExposure[iIndex]  = dGetCurrentSingleShotExposureValue();

}

// If you only need to know the longest (and in this case the last) exposure duration

if(iIndex == i100_PERCENT)

{

m_dIllum100PerCentPulseWidth = dGetCurrentSingleShotPulseWidth();

// Convert pulse width from usec to msec

m_dIllum100PerCentPulseWidth = m_dIllum100PerCentPulseWidth * 1000.0;

// If we want to know the exposure for this configuration we can also read back the exposure

m_dIllum100PerCentExposure  = dGetCurrentSingleShotExposureValue();

}

}

// We wish to generate an exposure curve for an imager with 20 steps

for(iIndex = 5; iIndex <= i100_PERCENT; iIndex = iIndex + (i100_PERCENT / 20))

{


blIlluminatorDownloadPulseWidthsFromMemory(iIndex);


// Capture and image and analyze

}

Scenario 6– Single Shot, Pre-Calculated Color Patch Series

We would like to configure the illuminator to produce an illuminant of “Daylight 5500” and to be able to rapidly step through a 64 patch color chart.  Our optical system is f4.0, scene highlights up to max = 150% is desired and the average scene reflectance ave = 18%.    

Solution
Due to the desire to rapidly change color output (possibly at the imager frame rate) the illuminator must be used in single shot mode, camera mode.  In this mode the illuminator will produce the desire exposure over some finite period of time.  The maximum pulse width will occur at the maximum exposure or the 100% exposure.  It will be necessary to check the maximum pulse width of the illuminator to insure that the integration time of the imager is sufficiently long at the 100% setting.  The duration of the exposure may not be determined until after the MakeItSo command has been issued.  It is necessary to provide an external trigger to initiate the exposure.

blSetIlluminatorConfigurationRegistryKey(“Software\Kodak\MyProduct”);
// Set the Registry Path

blSetIlluminatorCommunications();




// Enable communications

blSetIlluminatorLens(“None”);





// Do not simulate a lens in the optical path

const
double
dPie

= 3.141;






const
double
dColorTemp 
= 5500.0;

const 
double
dLevel

= 30.5;

const 
double 
dpmax

= 150.0;




// max scene highlights

const 
double
dpave

= 18.0;




// average scene highlights

const 
double
dFstop

= 4.0;




// f# of optical system

           
double
dExposureIndex;

// Solve equation 4 in the Camera Mode description for Exposure Index (EI).  We will calculate EI at the max code value

// hence CV = Cvmax and they cancel each other.

dExposureIndex = (40.0 * dpmax * dFstop * dFstop) / ( dLevel * dPie * dpave);

blSetIlluminatorModeSingleShot();





// Put Illuminator in Single Shot Mode

blSetIlluminatorIlluminantCIED(dColorTemp);



// Set up for Daylight 5500

blSetIlluminatorTestChart(“Kodak 64 Patch”)



// Desired test chart

// Enable camera mode and set camera mode parameters 

blEnableIlluminatorCameraMode ();

blSetIlluminatorMaxSceneHighlightPercent(dpmax);

blSetIlluminatorAvgSceneReflectancePercent(dpave);

blSetIlluminatorExposureIndexOperation(dExposureIndex);

blSetIlluminatorLensFNumber(dFstop);

blSetIlluminatorMaxCodeValue(1023.0);


char

szError[iMAX_ERROR_LEN];


__int32
iNumbPatches;


__int32
iPatch;

iNumbPatches = iGetMaxNumbTestChartPatches ();

for(iPatch = 0; iPatch < iNumbPatches; iPatch++)

{


if(blSetIlluminatorTestChartPatchIndex(iPatch)) == FALSE)


{



blGetLastIlluminatorError(szError, iMAX_ERROR_LEN);


}


if(blIlluminatorCalcPulseWidthArrayToMemory (iPatch) == FALSE)


{



blGetLastIlluminatorError(szError, iMAX_ERROR_LEN);


}

}

blMakeItSo();







// Configure the Illuminator

// Download the maximum exposure to the illuminator so that we can determine the maximum pulse

// width.  This will allow us to determine the longest integration time that will be necessary.

blIlluminatorDownloadPulseWidthsFromMemory(i100_PERCENT);

m_dIllum100PerCentPulseWidth  = dGetCurrentSingleShotPulseWidth();

// Convert pulse width from usec to msec

m_dIllum100PerCentPulseWidth = m_dIllum100PerCentPulseWidth * 1000.0;

// We wish cycle through the color chart at 50% of full exposure

// We will first retrieve each color patch’s pulse widths from memory and load them into

// the illuminators firmware memory.  This allows for “hands off” sequencing through all

// of the color patches.  Each time the illuminator is strobed, the next color patch in the 

// sequence will be displayed.

blDisableIlluminatorCameraMode ();
blSetScaleFactor(0.5);

// Load patches to illuminator

BOOL blLastPatch = FALSE;

for(iPatch = 0; iPatch < iNumbPatches; iPatch++)

{

         // Download color patch to illuminator


if(iPatchNumb == (iNumbPatches - 1))


{



blLastPatch = TRUE;


}


if(blIlluminatorDownloadPulseWidthsFromMemoryToFirmwareMemory(iPatch, (BYTE)iPatchNumb, blLastPatch) == FALSE)

         {



blGetLastIlluminatorError(szError, iMAX_ERROR_LEN);

         }

}

for(iPatch = 0; iPatch < iNumbPatches; iPatch++)

{


// Every time the illuminator is triggered it will output the next color patch


// Capture and image and analyze

}
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