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Hello World (1/3) _4&1
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® Example for Windows and VisualStudio (VC71, VC80, VC90; VC100 coming)
Get the reference implementation from www.genicam.org
® Run the installer

Copies code = c:\program files\GenlCam_v2_1

Sets environment variables, e.g. GENICAM_ROOT V2 1
® Start VisualStudio and create a Win32 Console Application HelloWorld

® In the HelloWorld project’s settings...

...add $(GENICAM_ROOQOT _V2 1)/library/CPP/Include
as additional include directory

...add $(GENICAM_ROOQOT V2 1)/library/CPP/Lib/Win32_i86
as additional library directory

® Add #include ,GenApi/GenApi.h* to HelloWorld.cpp

= Now you’re ready to use GenlCam
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Hello World (2/3) x‘{

Add a He//O WOI’/dxm/ f| |e european machine vision association

<?xml version="1.0" encoding="utf-8"?>
<RegisterDescription
ModelName="MyVendor"
VendorName="MyCamera"
ToolTip="A very fast and powerful GigE area scan camera"

StandardNamespace="GEV"
SchemaMajorVersion="1"
SchemaMinorVersion="1"

SchemaSubMinorVersion="0"
MajorVersion="1"
MinorVersion="0" —|_Version of the camera
SubMinorVersion="0"
ProductGuid="2DY32CC6-EBR68-40bd-B6CC-F03B55B7D653"
VersionGuid="02A8C268-BEE8-463b-A6C0-53ED8256E3D8"
xmlns="http://www.genicam.org/GenApi/Version_1_1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.genicam.org/GenApi/Version_1_1
http://www.genicam.orqg/GenApi/GenApiSchema_Version_1_1.xsd">
<String Name="TheNode" >

<Value>Hello World!</value> |_——| The one and only GenlCam

</String> node in this file
</RegisterDescription>
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Add some code to HelloWorld.cpp Adds all GenApi headers
#include <iostream> / and libs (via #pragma)
#include "GenApi/GenApi.h"

using namespace std;
using namespace GenICam;
using namespace GenApi;

- GenlCam namespaces

Create the node map

int _tmain(int argc, _TCHAR* argv([]) ////
{
CNodeMapRef Camera;

Camera._ LoadXMLFromFile ("HelloWorld.xml") ;

CStringPtr ptrTheNode = Camera._GetNode ("TheNode") ;
cout << ptrTheNode->ToString () << "\n";

Fetch pointer to node and output content
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Connecting the Camera (1/4) ‘Vﬁ
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® Assume camera with a 4 byte integer register Gain at address 0xffff0000

IntReg::GainReg

pPort

® XML code to provide access to the Gain

<IntReg Name="GainReg" >
<Address>0xffff0000</Address>
<Length>4</Length>
<AccessMode>RW</AccessMode>
<pPort>Device</pPort>
<Endianess>LittleEndian</Endianess>
</IntReg>

<Port Name="Device"/>

® GenlCam does not provide a transport layer.
® The <Port> node is a proxy only.

® The client must implement an IPort interface and connect it to the proxy node
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Connecting the Camera (2/4) 4&
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IPort has three methods which must be implemented by the vendor code

class CTransportlLayer : public IPort

{
public:
virtual EAccessMode GetAccessMode () const

{

// if the driver 1s open, return RW (= read/write), otherwise NA (= not available)
return RW;

}

virtual void Read(void *pBuffer, int64_t Address, int64_t Length)
{
// Fetch <Length> bytes starting as <Address> from the camera
// and copy them to <pBuffer>
}

virtual void Write(const wvoid *pBuffer, int64_t Address, int64_t Length)
{

// Copy <Length> bytes from <pBuffer> to the camera

// starting as <Address>
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Connect the transport layer to the <Port> proxy node named Device

CTransportlLayer Transportlayer;
CNodeMapRef Camera;
Camera._LoadXMLFromFile ( XMLFileName ) ; //////

Camera._Connect ( &TransportlLayer, "Device" );

ptrGain->SetValue (42) ;

/ Your driver code

// tbd : open the driver and connect to the camera

Connect driver to

port proxy node

CIntegerPtr ptrGain = Camera._GetNode ("GainReg");

cout << "Gain = " << ptrGain->GetValue () << "\n";
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Connecting the Camera (4/4) ' E&i emva
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Vendor must implement the transport layer and embed GenlCam

GenlCam

IntReg::GainReg Client Code

Transport Port::Device
Layer

GEN<I>CAM BASLER 7
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® XML syntax defined by schema GenApiSchema_Version 1 _1.xsd

® HTML Schema documentation <IntRey Name="MyNods":
) ) ) <hddress-0x££££f0000</ Address:
® VisualStudio Intellisense support 4
Next element list o |- A
e . @] 7
Background syntax verification = Address
? IntReg

<z INtSwissknife

iength |

<IntReg MName="MyNode"™:>- <3 paddress
<iddress>0x£££f0000</ Addresss> <z plndex
<Length>4</Lengths> <2l plength

</ IntRegs ? RegisterDescription A

The element 'IntReg’ in namespace 'hitp:/fwww . genicam.org/SenapiMersion_1_1' has incomplete content. List of possible elements expected:
‘ecessiode’ in namespace 'hitpffwewew .genicam. org/Gendpifersion_1_1",
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<Integer Name="Gain">
<pValue>GainReg</pValue>
<Min>0</Min>
<Max>100</Max>
</Integer>

<IntReg Name="GainReg" >
<Address>0xffff0000</Address>
<Length>4</Length>
<AccessMode>RW</AccessMode>
<pPort>Device</pPort>
<Endianess>LittleEndian</Endianess>
</IntReg>

<Port Name="Device"/>

IntReg::GainReg

Integer::Gain

Port::Device

GEN<I>CAM
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Minimum and Maximum (2/2) 4&?1
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<Integer Name="Gain">
<pValue>GainValueReg</pValue>
<pMin>GainMinReg</pMin>
<pMax>GainMaxReg</pMax>

</Integer>
pMax
@:GainValueReg @::GainMinReg IntReg::GainM@
pPort

GEN<I>CAM BASLER 7
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® Extended adjustable logging facilities
Select aspect (value, accessmode, cache, ...)

Select nodes (all, camera, specific nodes)
Different outputs (Debug window, file, TCP/IP, ...)

=>INFO : GenApi.Device.Value.Gain : SetValue( 42 )...

=>INFO : GenApil.Device.ValtueTGaInMITIREg—GetvValue"

=>INFO : GenApi.Device.Value GainMinRea - Gef

=>INFO : GenApi.Device.Value.GainMinReg : ...Get( 4 ) = 0x00000000
=>INFO : GenApi.Device.ValUE T GdIIIMITIREg Tl GetvaIue="7

=>INFO : GenApi.Device.Value.GainMaxReg : GetValue...

=>INFO : GenApi.Device.Value.GainMaxReg : Get...

=>INFO : GenApi.Devicel.Value.GainMaxReqg : .Get (4 ) = 0x64000000
=>INFO : GenApi.Device.ValueTrGaiTiMaxReg—~" UcuValuc =100

=>INFO : GenApi.Device.Value.GainMinReg : GetValue = 0 (from cache)
=>INFO : GenApi.Device.Value.GainValueReg : SetValue( 42 )...

=>TNFO : GenApi.Devicel.Value.GainValueReg : Set ( 4, 0x2A000000 )...
=>INFO : GenApi.DevicCe.Value.GalnvValueReqg : ...5et

=>INFO : GenApi.Device.Value.GainValueReg : ...SetValue

=>INFO : GenApi.Device.Value.Gain : ...SetValue
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Inquiry Flags y&
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Always check the AccessMode before accessing a feature

if( IsWritable( ptrGain->GetAccessMode () ))
ptrGain->SetValue (42);

Use <MaskedIntReg> to extract bit fields from integer registers

<Integer Name="Gain">
<pIsImplemented>GainPresencelngReqg</pIsImplemented>

LPVaTUesGaIinvVaIUeRegl/pvdIue>
<pMin>GainMinReg</pMin>
<pMax>GainMaxReg</pMax>

</Integer> <plsLocked> -> make read only

<MaskedIntReg Name="GainPresencelngReqg">
<Address>0xffff000C</Address>
<Length>4</Length>
<AccessMode>RW</AccessMode> <LSB>1</LSB>
<pPort>Device</_’ <MSB>2</MSB>
<Bit>0</Bit>
<Endlaness>LittleEndian</Endianess>

</MaskedIntReg>
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® Enumerations give integers a symbolic <Enumeration Name="GainAuto">
. <EnumEntry Name="Off">
Strlng name <Value>0</Value>
. </EnumEntry>
® EnumEntries can have <plsimplemented> <EnumEntry Name="Once">
links =»control content of dropdown boxes <Value>1l</Value>
</EnumEntrvy>
: : <EnumEntry Name="Continuous">
® Handling of the symbolics U lues2e Valuos
Strings </EnumEnt ry>
<pValue>GainAutoReqg</pValue>
C++ enums (static use case) </Enumeration>
<MaskedIntReg Name—"GalnAutoReq">

CEnumerationPtr ptrGainAuto = Camera. GetNode ("GainAuto");
ptrGainAuto->FromString ("Continuous");

cout << "GainAuto.Value = " << ptrGainAuto->ToString() << "\n";
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Commands y&
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<Group Comment="GainOnePush">

® For AutoGain=OneShot a <Command Name="GainOnePush">
command GainOnePush is <pValue>GainOnePushReg</pValue>
. <CommandValue>1</CommandValue>
reqUIred </Command>
¢ EXGC.UtIO.n pn ert”:]g 1toa <MaskedIntReg Name="GainOnePushReg">
certain bit in a register <Address>0xffff000C</Address>
. <Length>4</Length>
® (Can handle self Clearlng ﬂagS <AccessMode>RW</AccessMode>
: : <pPort>Device</pPort>
(Vla pO”mg) <Bit>3</Bit>
<Endianess>LittleEndian</Endianess>
</MaskedIntReg>
</Group>
CCommandPtr ptrGainOnePush = Camera._GetNode ("GainOnePush");

ptrGainOnePush->Execute () ;
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<Converter Name="ExposureTime">

<Unit>s</Unit>
</Converter>

® FormulaTo is computed on
writing ExposureTime

® FormulaFrom is computed
on reading ExposureTime

® Any number of <pVariable>
entries can be used
(read only)

<pVariable Name="BASE">ExposureTimeBaseReg</pVariable> Cllent
<FormulaTo>FROM / BASE</FormulaTo>

<FormulaFrom>TO * BASE</FormulaFrom>
<pValue>ExposureTicksReg</pValue>

v

ExposureTime

Time := Tick * Base

Tick := Time / Base

ExposureBase

\ 4

ExposureTick
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Standard operators
() brackets

+ - */ addition, subtraction, multiplication,
division

% remainder

** power

& | A ~ bitwise and / or / xor / not

<>=><<=>= logical relations
not equal / equal / greater / less /
less of equal / greater or equal

&& ||
<< >> shift left, shift right

logical and / or

Conditional operator

<condition> ? <true expr.> : <false expr.>
General Functions

SGN, NEG,

Functions
Converter

ATAN, COS, SIN, TAN,
ABS, EXP, LN, LG, SQRT,

TRUNC, FLOOR, CEIL,
precision ),

ASIN, ACOS, SGN, NEG, E, PI

present only in (float)

ROUND( x,
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® Most nodes are not exposed to
the client

® Only feature nodes which are
referenced to by a category node
are exposed

® The categories form a tree with
the Root node as root

Dumping Feature Tree:
Category 'Root'

Category 'AnalogControls'
'Gain'
'GainAuto’
'GainOnePush'

Category 'AcquisitionControl'
'ExposureTime’
'ExosureTick'

<Category Name="Root">
LPreatluresAnarogcontrols</pFeature>
<pFeature>AcquisitionControl</pFeature>
</Category>

<Category Name="AnalogControls">
<pFeature>Gain</pFeature>
<pFeature>GainAuto</pFeature>
<pFeature>GainOnePush</pFeature>
</Category>

<Category Name="AcquisitionControl">
<pFeature>ExposureTime</pFeature>

<pFeature>ExposureTicks</pFeature>
</Category>

Mandatory nodes for camera files:
« (Category node named ,Root*
« Port node named ,Device*

GEN<I>CAM
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Callbacks

Register ( ptrExposureTime->GetNode (), &OnChanged );

*ptrExposureTicks = 4711;
// here the callback fires

Client
[l [l [l /
® When client writes to ExposureTick callback
=> ExposureTime changes ,/‘/
® GUI must realize that ExposureTime : I
has changes = register callback ExposureTime Write
void OnChanged( INode *pNode ) ‘l'
{
cout << "The node '" << pNode->GetName () << "' has been invalidated\n";

CValuePtr ptrValue = pNode;

if ( ptrvalue.IsValid() ) ExposureTick

cout << "Value = " << ptrValue->ToString() << "\n";

GEN<I>CAM BASLER 7
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® Basic type interfaces supported by GenlCam
linteger
IFloat
: ptrTheNode—>
IStrmg * From5String
IBoolean ¥ GetAccessMode
_ v GetMaxLength
IEnumeration % GetNode
ICommand ” GetValue
¥ IsValueCacheValid
|Category v operator ()
. *
INode (= properties common to all nodes) * operator
¥ operator =
® Easy handling through SmartPointers * Setvalue
diostring

® Full IntelliSense support

GEN<I>CAM BASLER 7
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Node Types Overview &
europe;m machine vision association

Dealing with base types Formulas
® Integer ® Converter/ IntConverter
® Float ® SwissKnife / IntSwissKnife
° .
° gtenr}gter Administration

J ® (Category
Dealing with registers ® Port
® [ntReg Helbers
® FloatReg P
® StringReg ¢ Group

® StructReg

Mapping integers Others

® Boolean
® Command
® Enumeration/EnumEntry

® Node, ConfROM, DcamLock,
SmartFeatureAdr, Extension
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Conclusion yﬁ
euro e;n machine vision
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= GenlCam is not complicated ©

® Clients must get familiar with ~7 main interfaces

® (Camera vendors must get familiar with ~16 main node types

GEN<Ii>CAM BASLER ]
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XML embedded documentation (tootips, description, docu URL)

Code generator (static camera pointer, no XML parser for embedded systems)
Parsing Chunks (treating chunk layout like a register space)

Delivering Events (through callbacks, with data)

Array support (e.g. for look-up tables through address arithmethic)

Selector support (e.g. for Gain red / green / blue via multiplexer)

XML injection (on-the-fly merging of XML files)

Non-Register based cameras (e.g. for Cameralink via protocol driver DLL)

Etc. etc.
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GEN(i)CAM

Thank you for your attention!

A )
Contact me => friedrich.dierks@baslerweb.com

g Get information = www.genicam.org
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