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DataRay Software

Feature Highlights

Software Aperture/ISO measurements

DataRay’s full-featured, easy to use software is specifically designed to enable quick and accurate laser beam profiling.  The soft-
ware, which supports the WinCamD, BladeCam, and TaperCam series of cameras, does not require any licenses.  All features are 
freely available.  This software controls DataRay’s Line Laser Profiling System, Large Beam Profiling Systems, and M2 measuring 
systems allowing for a large variety of beams with specific analysis needs.

The software offers a comprehensive set of beam 
profiling measurements including: diameter, 
centroid, orientation, ellipticity, relative fluence, 
and more.  The software contains measurements 
defined in ISO standards 11146, 11145, and 13694. 
DataRay’s proprietary HyperCal algorithm allows 
for continuous, simple to use noise reduction. 

The software utilizes OpenGL for displaying 2D and 
3D images of your beam.  With OpenGL, the soft-
ware is able to support very high frame rates. The 
software also displays 1D line profiles.  The user 
can select arbitrary slices of the beam or auto-ori-
ent to the measured source. Both Gaussian and 
Top Hat fits can be performed with quantitative 
metrics.

Data can be exported in many formats (CSV, TIFF, BMP).  DataRay unique file formats allow for all settings to be restored when 
recalling data.  Logging on a per frame or specified time interval allows for simple analysis of long term testing. PDF reports can 
be automatically generated.

 � Auto Aperture size or user set
 � ISO 11146 compliant measurements
 � Optional 99% inclusion region
 � Scale factor option for improving ISO1116 accuracy

 � See SPIE Optical Engineering paper

https://www.spiedigitallibrary.org/journals/Optical_Engineering/volume-56/issue-4/043110/Scale-factor-correction-for-Gaussian-beam-truncation-in-second-moment/10.1117/1.OE.56.4.043110.full?SSO=1
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Included Power Mode

M2 and Divergence Measurements

 � Encircled power 
 � Default 86.5%
 � User selectable power level

 � Irradiance (with relative power user input)
 � Mean diameter of enclosed area

 � Fully automated M2 and divergence measurements with M2DU stage accessory
 � Option to use 3rd party stage for manual measurements
 � ISO11146 compliant measurements
 � Report generation/data export
 � OpenGL based plots with intuitive pan/zoom control



Profile Fits

Beam Wander

 � Top Hat Fit
 � Goodness of fit
 � Standard deviation
 � Point of Max Deviation
 � Non-uniformity

 � Gaussian
 � Fitted diameter
 � Goodness of fit
 � Standard Deviation
 � Point of max deviation

 � Tracks X and Y centroid wander
 � Replay recorded data
 � Max, Last, Mean deviation
 � Samples every frame or per user entered time interval
 � Auto-scale or user set scale
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Multicamera

Multibeam

 � Supports up to 4 cameras running in parallel
 � Supports up to 8 cameras connected to one PC.  Easy to switch between cameras

 � Supports independent tracking of up to 8 lasers
 � User-selected partitions
 � Heuristic algorithm for auto-partitions

 � Accepts user inputs to tweak algorithm



Fluence

Logging

 � Display peak fluence over user defined peak pixel area
 � Fluence over user defined square or circle
 � Display Peak/Average, Peak/Defined, and Average/Defined ratios
 � Pass/Fail limits enabled

 � Create CSV files with any or all calculated values
 � Use only user-selected values for more concise reports

 � Log over arbitrary time periods
 � Log with arbitrary sample periods
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Strip Chart

PDF Report

 � Generate up to 2 strip charts
 � Each with up to 3 parameters

 � Sample over arbitrary time or frame counts
 � Calculate mean, min, max, and standard deviation—calculated and updated during live measurement
 � Export to CSV or Excel
 � Strip Chart PDF Report Generation

 � PDF report generated with user entered notes
 � Standard reports for current screen display
 � Reports available for

 � M2

 � Divergence
 � Line Laser Profile System



Interfacing

Line Laser Profiling System

 � Easy to use ActiveX OCX object
 � Examples in Visual Basic, Visual C++, LabVIEW, MATLAB, Python
 � Drag and drop GUI elements

 � Measure line lasers
 � Intuitive plots

 � Line tilt
 � Line thickness
 � Intensity

 � Sensor residual tilt correction
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Software Feature Summary Table

Features Overview Intuitive Easy to use software with no license requirements

HyperCal algorithm to minimize noise

Extensive set of ISO quantitative measurements

Supports WinCamD-UCD, WinCamD-HR, WinCamD-XHR, BladeCam seires, WinCamD-LCM, WinCamD-FIR-8-
14HR, WinCamD-IR-BB

Simultaneous 2D and 3D displays using OpenGL

Supports up to 4 cameras in parallel

Supports up to 8 cameras connected to one host

Multibeam mode supports up to 8 beams on one sensor

Camera ROI (capture block) support

Automated or user-set software aperture

Beam wander logging and plotting

Strip charts with statistics for any calculated parameter

Pass/Fail on all results items

Full featured logging capabilities into CSV files

Full featured logging capabilities that are reloadable

PDF report generator

Supports Line Laser Profiling System (LLPS), Large Beam Profiling System (LBPS), and M2DU 
translating stage for M2 measurments

ActiveX interface that allows for full remote control

Examples in LabView, VB, Visual C++, Python, and Matlab

Automated M2 measurement featuring scaling factor correction for more accurate ISO11146 measurements

Supports user entered pixel multiplication factors for correcting for external optics

Option to lock settings with password

Power/Energy Results Total power or energy (must be calibrated by user)

 Average Fluence

 Peak Fluence

 Fluence over defined area

Area calculations Peak and Centroid locations

 Arithmetic centroid and geometric centroids with user adjustable clip level

 Beam diameter -user-selectable clip level, second moment (4 sigma), ISO11146 compliant

 Average diameter (based on x/y widths)

 Encircled power smallest aperture 86.5

 Encircled power smallest aperture (User selectable level)

 Elliptical orientation

 Ellipticity

 Plateau Uniformity

 Peak to average

 Effective Slit option

Profile calculations 1D line fits

Height

Width X/Y

Centroid
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Goodness of fit

Roughness of fit

Gaussian fit

Uniformity calculations

Top Hat fit

Displayed beam width marker

Displayed clip level

Other Quantitative Items Frame Averaging

 Background subtraction offered

 Effective Slit Option

 Noise qualifier (standard deviation of baseline area)

Beam Stability Result Pointing Stabilty of Centroid

 Mean Centroid

 Max Radius

 X/Y centroid/peak Strip chart plots

 Sample/Time controlled

 Pass/Fail limits

 Auto scaling

 Beam Width/Diameter Strip Charts with Results

 Beam Diameter plot

 Mean/Std Dev/Min/Max results displayed

 Ellipticity

Beam Profile Display Options Utilizes advanced hardware accelerated graphics engines

 Simultaneous 2D and 3D beam display windows

 Common color palette for 2D and 3D displays

 Pan to any detector location

 Multiple palettes selectable

 Adjustable Crosshairs that can track peak or centroid

 Adjustable manual apertures

 User set grid/targets

3D Features Integrated Mouse actuated zoom/tilt/rotate controls

 Integrated Mouse actuated pan/zoom/tilt/rotate controls

Multibeam mode Users can subdivide the imager into separate beam measurement regions. All enabled results are computed 
inside of each partition

 Can be done manually

 Can set parameters to heuristic algorithm for easy and quick multibeam measurements

Statistical Analysis Any measuremed parameter can be selected for Strip Chart which allows

 Choice of intervals

 Manual start/stop

Time from 1 second to 1000 hours

Frames from 2 to 2048

Measurements reported

Current frame data, Mean, Standard Deviation, Minimum, Maximum of each calculation performed

File types Unique DataRay file-types which store all settings

 Math program and Excel compatable csv results files
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 Graphics in tiff or bmp file format

 Export multiple frames to same file

Pass/Fail and Report 
generation

PDF Report options

 Set Maximum/Minimum limits on all calculations and statistics

 Red/Green font color indication on result items

 Continuous Logging

 Time Interval Logging

 Periodic Sampling

Automation Interface 
(ActiveX OCX)

Active X object for simple, straightforward interfacing

Integrated Help Context Sensitive Help

Signal Conditioning for 
Enhanced Accuracy

HyperCal algorithm takes a rolling average of a many background frames to reduce the thermal, 
electrical, and fixed pattern noise.

 Auto baseline subtraction

 Up to 20 frames can be averaged for a signal-to-noise ratio

 Continous averaging can further increase signal-to-noise on stable beams

 Area filtering from 3x3 to 9x9 pixels

Adjustable profile filtering

Other Gain Control

 Exposure Control

 User Programmable ROI

 Pixel Binning/Sampling (camera dependent)

 External Trigger Input (TTL or optical(LCM only)) - camera dependent

 Gamma correction (for TEL series and THz measurements)

 Bad Pixel Correction (FIR and IR-BB)

 Pixel scale settings

 Magnification settings

 Autoexposure control

System Requirements PC computer running 64-bit Windows 7, Windows 8/8.1, or Windows 10

 GHz Pentium style processor, dual core recommended

 Minimum 3-4GB RAM

 Accelerated Graphics Processor (must support OpenGL 3.3 or later)

 Hard drive space suitable to hold the amount of video data you expect to store. (50-100 GB 
recommended)


