Example 7: High-Speed Scanning with Multiple Heads

Example 7 shows three important concepts:

® how to deal with multiple scan heads,
® how to interleave calls for maximum scan speed, and
® how to use pulse sync mode.

Using multiple heads is as simple as keeping a connection open (i.e., retaining a Scanner object) for each of them. If the objects are kept in an enumerable
collection, it is very convenient to loop over them with a foreach statement. The factory function Scanner.Connect() will give you back an array of scanners,
but be aware that you must check that you connected to as many heads as you requested. In the example code, we skip this check.

If you have connections to more than six scanners, the total roundtrip for requesting and reading a profile from each one can take a while. Fortunately,
there's an easy way to parallelize requests and reads from groups of scanners. The key is to send all the requests at once and then read all the profiles
back at once. This causes all the scanners' processing time and network travel time to happen simultaneously.

In the example, we execute two foreach loops — one for requesting profiles and one for reads.

In the code, we also demonstrate how to use Pulse Sync Mode. This mode allows for a master head to drive slave heads. The slave heads wait for a
StartlO pulse on the cable. The code designates the first head the master and the second a slave.

usi ng System
usi ng System Col | ecti ons. Generi c;
usi ng Syst em Conponent Mbdel ;
usi ng System Dat a;
usi ng System Drawi ng;
using System 1O
usi ng System Ling;
using System Net;
usi ng System Text;
usi ng System Threadi ng;
usi ng System W ndows. For ns;
usi ng JoeScan. JCamNet ;

nanmespace Exanpl es

{

public partial class Fornl : Form

{

private Thread scanThread;
private volatile bool isRunning;
private Scanner[] scanners;

public Fornil()

{
InitializeConponent();
scanners = SetupScanners();
}
private void ScanThreadMai n()
{
foreach (var scanner in scanners)
{
/'l reset encoders
scanner . Set Encoder (0) ;
/1 EnterPul sSyncMode() will make all heads trigger on receiving a
/] Start Scan pulse, that is emtted by the "master" head.
scanner . Ent er Pul seSynchMbde() ;
}

/1 sleep for a mllisecond to give all heads to get ready

Thr ead. Sl eep(1);

/1 and tell the "master" head to send out a pulse train every second
scanners[ 0] . Start Pul seMast er (1000 * 1000);

/1 this is called on a thread, so it can't manipulate objects on the U thread, hence the
/1 need to use Invoke()

this.lnvoke(new Action(() => this.textBox.Cear()));

this.lnvoke(new Action(() => this.textBox.AppendText ("Scanning Started.\n")));

whi | e (i sRunning)
{

/1 This is the recormmended way to parallelize the readout fromnultiple scanners.



/1 first, request profiles
foreach (var scanner in scanners)
{
scanner . Begi nGet QueuedProf il es(1);
}
/'l then, read them out
foreach (var scanner in scanners)

{
Li st<Profile> received = scanner. EndGet QueuedProfiles();
if (received. Count > 0)
{
/1 we need to nmake tenp copi es because of the way
/] captured variables work with | anbda expressions
int tenpShort = scanner. Cabl el D;
int tenplnt = received[0].Location;
this. I nvoke(new Action(() =>
t hi s. t ext Box. AppendText (Stri ng. For mat
("Scanner {0}: Profile neasured at Encoder Value {1}\n",
tenpShort, tenpint))));
}
}

/] Keep processing time inthis loop to a mnimumif you want nmaxi mum scan speed.
/]l Key to a fast systemis to only gather the data in this |loop, and | et another thread
/1 (e.g. your main GU thread) do heavy processing asynchronously. You nust use thread
/1 safe nethods of exchanging data or interacting with the U .

}

/1 and make sure every scanner is out of sync node again

foreach (var scanner in scanners)

{
scanner . Exi t Synchvbde() ;
}
}
private void StartButton_Cick(object sender, EventArgs e)
{
if (scanThread == null || !scanThread.|sAlive)
{
scanThread = new Thread(new ThreadStart (this. ScanThr eadMai n))
{
| sBackground = true,
Nanme = " ScanThr eadMai n",
Priority = ThreadPriority. Hi ghest
b
i sRunning = true;
scanThread. Start();
}
}
private void StopButton_Cick(object sender, EventArgs e)
{
St opScanni ng() ;
}
private void StopScanning()
{
i sRunning = fal se;
if (scanThread != null)
{
scanThr ead. Joi n( 100) ;
scanThread = nul | ;
}
}
private void QuitButton_Cick(object sender, EventArgs e)
{
St opScanni ng() ;
Cl ose();
}

private Scanner[] SetupScanners()

{



/1 for clarity, no error checking here

Scanner[] scanners = Scanner. Connect (new | PAddress(new byte[] {192, 168, 1, 150}),
new short[] {0, 1});
usi ng (Text Reader paranetersReader = File. QpenText ("paramdat"))

{
string paranmetersString = paraneter sReader. ReadToEnd();
foreach (var scanner in scanners)
{
scanner . Set Par anet er s( paranetersString, true);
}
}

return scanners;

The running application from Example 7 looks like this:
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