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ML X Update 94 (ML CoPilot) includes new processing functionalities and
utilities, as well as general usability inprovenments. In particular, this
new rel ease provides:

Support for the dassification nodul e.

Support for the String Reader nodul e.

Support for user-defined functions.

New raster image editor to draw and nodify i mages.

Support for ML_UNIQUE |ID and vector<> in C++ code generation.

New optim zations to inprove load tinme and perfornmance.

New exanpl es and nany nore add-ons to discover.

This rel ease al so includes many bug fixes, including the resolution of
intermttent crashes and interactivity flaws.

I nstallation notes:
- The minimumrequirenent for this update is ML X Service Pack 4.

- Wndows' automatic 8.3 file nane creation needs to be enabled in order for
the ML CoPilot installer to access the tenp fol der when the user nane
contains a space. This option allows Wndows to create short file/fol der
nane aliases for ones with | ong nanes for prograns, such as the ML
CoPilot installer, that don't support spaces in the file/folder nanes.
Alternatively, the ML CoPilot installer needs to run froma user account
that belongs to the administrators group and has no spaces in it. Note
that the same applies for uninstalling ML CoPilot.

- The ML X Update 94 setup installs the .NET runtinme version 4.7.1.
New functionalities and inprovenents

This rel ease includes many new features and nodifications to the interface's
| ook and feel to inprove the user's experience, including:



- Improvenent: general usability of ML CoPilot has been inproved.

- New. Cassification Mdule is now supported in ML CoPilot.

- New. Raster Inmage Editor to nodify and draw in ML inmage buffers.

- New. String Reader Module is now supported in ML CoPil ot.

- New. Users can now generate C++ code using MUNIQUE ID for ML_IDs

- New. Users can now define their own functions in ML CoPilot. They can add
calls to their user defined function and pass objects and val ues avail abl e
fromthe object browser and variable watcher. Finally, users can generate
code for these functions, where the function is defined as a nornal
function, using the ML Munc nodule, or as a python script.

- New. ML CoPilot now renenbers the position and | ayout of w ndows and
panes. A reset w ndow | ayout itemwas al so added to the hone ribbon.

- New. Advanced and Basic preference was renoved fromML CoPilot. Users
can now see all controls, ribbons, and U elenments. This all ows customners
to find controls and options nore easily.

- New. Opening a workspace saved using previous versions of ML CoPilot will
upgrade the workspace to this version (ML X Update 94) and produce a
report with the list of nodifications.

- New. Users can now use the back and forward buttons to navi gate between
the | ast selected Object or Operation. Additionally, keyboard shortcuts
and nouse back/forward buttons are supported by this feature.

- New. Users can now easily grab a snapshot fromtheir default system and
digitizer with the "Grab into New Buffer"” itemin the Hone R bbon.

- New. Users can now see Image Statistics for color buffers.

- New. Users can now expose the ML Overlay ID of a ML Display once
Mli spSel ect has been call ed.

- New. Users can now easily nove the insertion bar beneath a sel ected
operation using the "Mowve Insertion Bar Below' itemin the sel ected
operation's context nenu. This hel ps when the operation list is very |long
and you want to insert a function at a particular |ocation.

- Inprovenent: Users can now export the data presented in the line profile
tool s.

- Inprovenent: Users can now see if F1 is supported on a control in the
control's associated tooltip.

- Inprovenent: Users can now set variables in parameters that take ML
constants in the Function Editor.

- Inprovenent: Overall optimzation and search performance inprovenents made
to the Variable Watcher wi ndow, Operation List, and Cbject Browser.

- Inprovenent: Users can now use UNC network paths in the custom sequence
sel ection control.

- Inprovenent: Added new keytips to ribbons to support keyboard navi gation.

- Inprovenent: Added MAX LABEL VALUE to the Bl obGetResult table.

- Inprovenent: General bug fixes and inprovenents.
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ML 10 Update 80 (ML CoPilot) includes new processing functionalities and
utilities, as well as general usability inprovenents. In particular, this
new rel ease provides:

Addi tional inmage processing primtives.

Support for inmmge processing contexts.

Support for the Edge Finder nodul e.

Support for the Rectangle Shape Finder context in the Mdel Finder

nodul e.

Support for the Segnent Shape Finder context in the Mdel Finder

nodul e.

Support for adding FOR | oops and | F statenents to the operations |ist.

New optim zations to inprove |load tine and performance.

Drag and drop nultiple files on ML CoPilot to open them



New exanpl es and nany nore adds-on to discover.

This rel ease al so includes many bug fixes, including the resolution of
intermttent crashes and interactivity flaws.

Install ati on notes:

- The minimumrequirenent for this update is ML 10 with Processi ng Pack
3.

- Wndows' automatic 8.3 file name creation needs to be enabled in order for
the ML CoPilot installer to access the tenp fol der when the user nane
contains a space. This option allows Wndows to create short file/fol der
nane aliases for ones with | ong nanes for prograns, such as the ML
CoPilot installer, that don't support spaces in the file/folder nanes.
Alternatively, the ML CoPilot installer needs to run froma user account
that belongs to the administrators group and has no spaces in it. Note
that the same applies for uninstalling ML CoPilot.

- Note that the ML 10 Update 80 setup installs the .NET runtine version
4.6.1 as well as ML 10 Update 63.

New functionalities and inprovenents

This rel ease includes many new features and nodifications to the interface's
| ook and feel to inprove the user's experience, including:

- Improvenent: general usability of ML CoPilot has been inproved.

- New. Edge Finder Mdule is now supported in ML CoPilot.

- New. Rectangl e Shape Finder Context in the Mdel Finder Mddule is now
supported in ML CoPilot.

- New. Segnent Shape Finder Context in the Mdel Finder Mdule is now
supported in ML CoPilot.

- New. MnFilterAdaptive() is now supported in ML CoPilot.

- New. MnProjection() is now supported in ML CoPil ot.

- New. M nRemap() is now supported in ML CoPilot.

- New. Augnentation Context is now supported in ML CoPilot.

- New. Binarize Adaptive and Binarize Adaptive from Seed Context is now
supported in ML CoPilot.

- New. Linear Filter IIR Context is now supported in ML CoPilot.

- New. Flat Field Context is now supported in ML CoPilot.

- New. Hi stogram Equal i ze Adaptive Context is now supported in ML CoPilot.

- New. Match Context is now supported in ML CoPilot.

- New. adding FOR loops and |F statenents to the |ist of operations is now
support ed.

- New. a Processing Cbjects ribbon for the now supported prinmtives with
contexts.

- New. a String Operation ribbon to help users define string variabl es.

- New. a search field in the variable watcher window to help users |ocate
vari abl es.

- New. a search field in the Options viewto help users find options.

- New. a custom sequence sel ection now | ets users define a sequence that
includes multiple directories and files fromdifferent |ocations.

- New. drag and drop nultiple files on ML CoPilot to add themto the
wor kspace.

- New. an Export to Zip feature to package your workspace and associ at ed
files to share with other ML CoPil ot users.

- New. a button in advanced node to delete all unused objects in the
wor kspace.

- New. opening a workspace saved using previous versions of ML CoPilot wll
upgrade the workspace to this version (ML 10 Update 80) and produce a
report with the list of nodifications.

- Inprovenent: Function editor now opens as a central tab and has been
reworked to better present errors and warnings.

- Improvenent: a Browse button was added to the operation list itens that
reference a path on disk.

- Inprovenent: a list of undo/redo actions are |listed beside the undo and
redo buttons, allow ng users to undo/redo several actions at a tine.

- Inprovenent: a user can now copy the full path of an object that was
restored or that has a related path using a contextual nmenu in the object
browser.



- Inmprovenent: a user can now insert a GetResult operation for general
results, using the contextual nenu itemin the result table header or the
button to the left of each general result.

- Inprovenent: a user can now see the name of image buffers presented in
i mge galleries.

- Inprovenent: a user can now navigate with the keyboard using key-tips,
where pressing At displays keys over various controls and nmenus that can
be pressed to activate the button or nenu.

- Inprovenent: a user can now navi gate between ribbon tabs and sel ect
buttons in the ribbons.

- Inprovenent: Result tables are now pagi nated, where the nunber of results
on a given page is controlled by the "Nunber of results per page" option.
Thi s inproves perfornmance when nmany results are displayed in a table.
Addi tionally, when results are not grouped and shown in a flat table,
pagination is renoved to allow the user to see all their results.

- Inprovenent: a user can now press F1 when the cursor is placed over a
button or control type conbo to get contextualized help. Additionally,
they can place the cursor inside controls or parameter fields in nodal
ri bbons and get nore specific contextual help based on the function's
val ues or paraneters.

- Inprovenment: a user can now edit the sel ected operation by pressing the
"Edit Operation" button in the Operation Viewer.

- Inprovenent: a user now receives a warning when they select a buffer
allocated in the processing function to an external display. This is to
alert themto the flickering effect that will occur as the MuufFree in the
processing | oop causes the display to close.

- Improvenent: a user now receives a warning when their displays view nobde
is different in the generated code conpared to the one they have set in
ML CoPil ot.
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1. Overview

ML 10 Update 59 (ML CoPilot) includes new processing functionalities and
utilities, as well as general usability inprovenents. In particular, this
new rel ease provides:

addi tional inmage processing primtives,

support for the SureDot OCRA® nodul e,

support for the Code Reader nodul e,

support for running a list of operations on a sequence of inmges,

a utility to generate a sequence of inmges,

right-click support on a specific result for quickly adding a ML

"Cet Resul t" operation,

new exanpl es and many nore adds-on to di scover!

This rel ease al so includes many bug fixes, including the resolution of
intermttent crashes and interactivity flaws.

2. Installation notes:
- The minimumrequirenent for this update is ML 10 with Processing Pack 2.

- Wndowsa€™automatic 8.3 file nane creation needs to be enabled in order for

the ML CoPilot installer to access the tenp fol der when the user name contains a
space. This option allows Wndows to create short file/folder nanme aliases for ones
with |ong names for prograns, such as the ML CoPilot installer, that don't support
spaces in the file/folder names. Alternatively, the ML CoPilot installer needs to run
froma user account that belongs to the adm nistrators group and has no spaces in

it. Note that the same applies for uninstalling ML CoPilot.

- Building the generated code using Visual Studio 2015 or 2017 al so requires



the presence of Wndows SDK version 8.1, which is installed fromthe
Vi sual Studio setup.

- Note that the ML 10 Update 59 setup installs the .NET runtine version
4.6.1 as well as ML 10 Update 63.

New functionalities and inprovenents

This rel ease includes many new features, as well as nodifications
i nproving the | ook and feel, and the user's experience, including:

- Inprovenent: general usability of CoPilot has been inproved.

- New. Mol obReconstruct() is now supported in CoPilot.

- New. M nZoneOf I nfluence() is now supported in CoPilot.

- New. M nifransform() is now supported in CoPilot.

- New. M nHi stograntqualize() is now supported in CoPilot.

- New. M nDistance() is now supported in CoPilot.

- New. M niabel () is now supported in CoPilot.

- New. executing a list of operations on a sequence of inages is now supported.

- New. a ribbon to facilitate the acquisition of a sequence of images is
now avai | abl e.

- New. a "CetResult" operation can now be easily inserted in the
Operation List by right-clicking on a result cell in a result table.

- New. the ribbon to edit an MgenLut Functi on LUT now supports the M POAER
function.

- New. opening a workspace saved using the previous version of ML CoPil ot
(ML 10 Update 44) w |l upgrade the workspace to this version
(ML 10 Update 59) and produce a report with the |list of nodifications.

- New. a copy to clipboard button is now supported in the Cbject Properties.

- Inprovenent: the central view now auto-scrolls when a rectangul ar
area is interactively defined.

- New. a nmenu itemto open the Start Page is now available in the
Honme Show Hi de W ndows.

- New. the File nenu now includes a link to the Start Page.

- New. a check-box now al |l ows | ocking the range to the depth of
the source inage in the line profile utility.

- New. the preferences now includes the default display view node
option.

- New. a warning now indicates when the insertion bar is not at its
default |ocation.

- New. a contextual nenu is now supported for the Object Properties.

- New. the operation code snippet now supports the copy to clipboard.

- Inprovenent: the utility tab is now brought on top when the associ at ed
imge is sel ected.

- Inprovenent: a graphic is now sel ected when when the correspondi ng
utility tab is selected.

- Improvenent: in the Variable Watcher, the type of variable is now displayed
according to the sel ected programi ng | anguage.

- New. it is now possible to renane a variable in the Variabl e Manager.

- New. the Operation List is nowsplit into nultiple sections such as the
Processi ng Functi on section.

- Inprovenent: the workspace now keeps track of the |atest generated
Vi sual Studio solution.

- New. the preferences now includes the default nmaxi mum nunber of results
to report.

- New. the Recent Wrkspaces |ist now has a contextual right-click nmenu to,
for exanple, remove a workspace fromthe |ist.

- New. a hint icon may now appear for itens in the Operation List and in the
Obj ect Browser to indicate potential workspace optim zations.

- Inprovenent: in the code generation, the status icon now indicates a conpilation
error occurred.

- New. correspondi ng variabl es are now automatically created when Mxxlnquire
and MkxxGet Result operations are created.

- New. in the code generation, a warning is shown if the code has been
external ly nodified.

- New. in the ribbons, the destination buffers can now be set to a C one as source,
or Reset as source.

- New. in the code generation, the generation of Visual Studio 2017 sol utions
i's now supported.

- New. it is now possible to find operations related to a given variable nane.

- New. it is now possible to find variables related to a given operation.



- New links to "Matrox Vision Acadeny" have been added to the Start Page
and to the interface's QuickAccess (at the top-right of the main w ndow).
- New. a drop-down has been added to the interface's QuickAccess to open the
ML and ML CoPilot helps.
- New. in Advanced node, a button to delete all the operations has been added in
the Home ribbon.
- New. the generated code header now lists the mnimum ML requirenents
and updat es.
- New. a dialog box to nanage the invalid path when openi ng a workspace
i s avail abl e.
- Inprovenent: interactive definition of a Pattern Matching region can now be done
in Wrld units when the target image is calibrated.
- New. a button to reset the highlighted sections in the generated code is avail able.
- New. in the code generation, an Open Fol der button has been added.
- Inprovenent: in the Mddel Finder ribbon, the first nodel is now sel ected by
default if no nodel has not been sel ected.
- New. in the status bar of the current view, a nenu to nodify the display
Vi ew Mode is now avail abl e.
- New in the generated code, it is now possible to disable the ML errors.
- New. a Help (?) button is now available in nmost panes to get quick access to the
nost appropriate ML CoPil ot Hel p page.
- New. previews of LUTs and arrays are now avail abl e.
- New. a tool-tip nowindicates the path of objects |oaded fromfiles.
- Inprovenent: the different Mddel Finder ribbons for defining nobdels have been
st andar di zed.
- New. ML Function ribbons support additional functions such as Mint and Mode
functions; MigControl and Inquire; M nBinarizeAdaptative, M nFlatField,
M mvat ch, M nthift, and M nHi st ogranEqual i zeAdaptive; Mbj Alloc, Control and
I nquire.
- Inprovenent: destination buffers are now generated usi ng MouufC one() instead
of Mouf Al l ocCol or ()
- Inprovenent: the histogramutility has been re-factored and i nproved for usability.
- Inprovenent: the inmage statistics pane has been re-factored and i nproved
for usability.
- Inprovenent: the Function Editor's Apply button is now di sabl ed when a
paranmeter is incorrect.
- Improvenent: a new workspace is by default saved into the default folder
"M/ Docunent s\ Matrox CoPil ot Workspaces" to speed up the opening of files.
The default folder can be changed in the ML CoPil ot Options pane.
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1. Overview

- ML CoPilot provides a unified interactive environment to experinment with
ML; allow ng progranmers to test one or nore approaches for an
application, before witing any code.

- ML CoPilot is centered on the inmage, giving access to ML inmage processing
and anal ysis operations through a contextual ribbon nenu with an interactive
configuration.

- ML CoPilot records applied operations in a list that it converts
into executable code in one of the progranmm ng | anguages, supported by M L.

- Particular aspects of inmages can be studied using an assortnment of provided
utilities.



New functionalities

2.1 Supported ML functions

The following is a list of supported ML functions:

- Buffer allocations and copi es.

- Point-to-point and geonetric transformations.

- Linear filters, rank filters, and norphol ogy primtives.
- Calibration definition and operations.

- Pattern Matching and Model Finder tools.

- Measurenent tool and Bl ob anal ysis.

2.2 UWilities

The following is a list of the utilities provided with ML CoPilot:

Line and arc neasures and profiles .

I mage statistics and hi stogram

A conpare image tool.

- Code and project generation for C++, C#, VB.net, and Python.
Export results to a Mcrosoft Excel XM. or CVS file.

2.3 Exanpl es

Several workspace exanpl es are provided with ML CoPilot. These exanples are avail able

fromML CoPilot start page but also fromthe ML Exanpl e Launcher by

selecting the ML CoPilot platform

Known |imtations

The following is a list of known limtations with this product.

- Primtives based on a context, such as the dead pi xel correction operation,
are not yet available in ML CoPilot.

- Running on a sequence of images or froma digitizer is not yet available in ML
CoPilot. To apply the operation on a new i mage, edit the source inmge path of the
buffer's restore operation.

3.1 Unsupported constants

- The followi ng constants are not supported:

M | NTERACTI VE in all stream save, inport, export and restore functions.
M LOAD and M _MEMORY in all MxxStream functions.

M ALL and M DEFAULT in all MxxGetResult (Resultlndex paraneter)

M W NDOW HANDLE in Misplnquire.

M DELETE i n ModDefine and Mat Defi ne.

M_AUTO_DEFI NE i n MrodDef i ne.

M _MULTI PLE in Moat Defi ne.

M | NCLUDED_BLOBS in Ml obGet Resul t.

3.2 Unsupported ML functions
The following is a list of known linmitations, by ML nodul e:

- Bl ob nodul e:
- Mol obMerge and Mol obReconstruct are not yet supported.
- Blob post-calculation is not supported.
- M_VECTOR_AND_RASTER regions are not supported.
- Calibration nodul e:
- MalGid MDI SPLACE ... COORD i s not yet supported.
- 3D calibration operations are not yet supported.
- Meal Transform nage wi th M USE_DESTI NATI ON_CALI BRATI ON i s not yet supported.
- Measurenent nodul e:
- Result statistics (MMAX, MMN,...) are not yet supported.
- Model Finder nodul e:
- Advanced nodel definitions (auto-define, fromedge result, from nodel
finder result, nerged nodel) are not yet supported.
- Model weighted nask are not yet supported.



- Primtives:
- The following prinmtives are not yet supported:

3.3 Utiliti

The following is a list of utilities included

M nZoneOr | nf | uence,
M mAat er shed,

M mWar p,

M mlr ansf orm

M nPol ar Tr ansf or m
M nmLocat eEvent,

M miabel ,

M nHi st ogr anEqual i ze,
M nFi ndExt r ene,

M nDi st ance,

M nCount Di f f er ence,
M nmConnect Map,

M mArithMil tipl e,
Meol Proj ect,

Mol Di st ance,

Mouf Bayer .

es

- 32-bit float buffers

Line and Arc Profiles are not available on 32-bit buffer.

- YW buffers

YW buffers are not supported by the utilities:

4. Known issues

The following is a list of known issues with the product:

- \Wen using the Bl ob nodul e,
be filled with uninitialized data. For exanple,
of a feature (specifically,

sever al

with ML CoPilot:

Line and Arc profiles,

unavail abl e feret feature colums may
enabling the binary version
M FERET PRI NCI PAL_AXI S_ELONGATI ON,

M FERET_AT_PRI NCl PAL_AXI S ANGLE, M FERET_AT_SECONDARY_AXI S ANGLE) wi |

resul t

features.

- The the "Conpare |nmages" tool

speci fy images buffers,

ML CoPilot wll

only works with inage buffers.

abruptly term nate.

in erroneous colums filled for the equival ent grayscale feret

If you don't

Hi stogram etc



