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Capitolo 1

Introduzione









| EEARGH PEAR OATE: FO
















Capitolo 2

Strumenti utilizzati

2.1 Hardware

2.1.1 5DT Data Glove 16

5DT Data Glove 16



interface box

opto-electronics

interface cable

ribbon cable
lycra glove




2.1.2 InterSense PCTracker

PCTracker



I
SoniFrame |
MiniTrax
Device(s) i
L T I I
#2 #1 #3 #2 #1
Tracker Ports SoniStrip
Ports
PCTracker
Hub
PCTracker b
RS232 Port  Hub ower
(8]
8 # 7 LED
6to 12
PC COM Ports voc
Power
Standard Windows PC Adapter
calling the isense.dll




2.2 Software

2.2.1 wxWidgets

wxWidgets




compile

wxWidgets API

wxWidgets Port

WiMSW |wxGTK‘wx:(11 ‘wxMotif ‘WxMac ‘waocoa ‘wxDSQ‘WxPaImOS‘wxMGL
Platform API
Win32 GTE+ | ¥lib Motif/Lesstif [Carbon | Cocoa PM Palm OS5 MGL
Protein
APIs

Operating System

Windows/Windows Unix/Linux Mac OS |Mac OS X |05/2 |Palm 0S |Unix/DOS
CE 9/Mac 05
X

Common code
wxWindowBase

Generic code

wxCalendarCtrl



wxUniversal

Platform-speci ¢ code

Contributed code

Third-party code

wx/textctrl.h

wx/msw/textctrl.h wx/textctrl.h

#if defined(_ WXX11_ )

#include "wx/x11l/textctrl.h"
#elif defined(_ WXUNIVERSAL_ )
#include "wx/univ/textctrl.h"

#elif defined(_ SMARTPHONE__ ) && defined(_ WXWINCE_ )
#include "wx/msw/wince/textctrlce.h”
#elif defined(_ WXMSW__ )
#include "wx/mswi/textctrl.h"
#elif defined(_ WXMOTIF_ )
#include "wx/motif/textctrl.h"
#elif defined( _ WXGTK20_ )
#include "wx/gtk/textctrl.h"
#elif defined(_ WXGTK_ )
#include "wx/gtkl/textctrl.h"
#elif defined(_ WXMAC_ )
#include "wx/mac/textctrl.h"
#elif defined(_ WXCOCOA_ )
#include "wx/cocoaltextctrl.h"
#elif defined(_ WXPM_)
#include "wx/os2/textctrl.h"
#endif



Xlib

wxString  wxArray wxList



2.2.2 Quest3D
Quest3D

Lo sviluppo channel based

link squa-
res



ExpressionValue

Value
Value
Text
Vector
CallChannel
If/Else
If/Else

CallChannel

Project Start

ExpressionValue

CallChannel



Channel Calle;




Capitolo 3

Realizzazione
dell'infrastruttura



ISISgloveAPI

ISISgloveManager

ISISgloveManager

ISISgloveManagerinput

ISISpcTracker

IntersensePCtracker



Quest3D

ISISpcTracker ISISglovelnput

ISISgloveManager

ISISgloveAPI

5DT Data Glove API

Intersense PCTracker 5DT Data Glove 16




3.1 ISISgloveAPI

3.1.1 5DT Data Glove: I'SDK fornita

fglove.h

fglove.dll
fglove.lib

fglove.so

ISISgloveAPI
ISISgloveManager

raw scaled

fglove.h
EfdSensors



enum EfdSensors {
FD_THUMBNEAR=0, FD_THUMBFAR, FD_THUMBINDEX,
FD_INDEXNEAR, FD_INDEXFAR, FD_INDEXMIDDLE,
FD_MIDDLENEAR, FD_MIDDLEFAR, FD_MIDDLERING,
FD_RINGNEAR, FD_RINGFAR, FD_RINGLITTLE,
FD_LITTLENEAR, FD_LITTLEFAR, FD_THUMBPALM,
FD_WRISTBEND,
FD_PITCH,
FD_ROLL

Accesso al dispositivo

fdGlove *fdOpen(char *pPort);

fdGlove
int fdClose(fdGlove *pFG);

int fdGetGloveHand(fdGlove *pFG);
FDHANDREFT FDHANIRIGHT

int fdGetGloveType(fdGlove *pFG);
FDGLOVENONE
FDGLOVEFDGLOVE7WDGLOVE16
FDGLOVE16W

int fdGetNumSensors(fdGlove *pFG);

void fdGetGlovelnfo(fdGlove *pFG, unsigned char *pData);



void fdGetDriverinfo(fdGlove *pFG, unsigned char *pData) ;

fdGetNumSensors

ISISgloveAPI

fdGetNumSensors

Accesso al valore raw dei sensori

unsigned short

unsigned short fdGetSensorRaw(fdGlove *pFG, int nSensor) ;

unsigned short indexKnuckleFlex = fdGetSensorRaw(glove, FD_INDEXNEAR);

void fdGetSensorRawAll(fdGlove *pFG, unsigned short *pDa ta);

pData unsigned short

unsigned short *sensorValues;
sensorValues =

(unsigned short *) malloc(fdGetNumSensors(glove)*sizeo f(unsigned short));
fdGetSensorRawAll(glove, sensorValues);



void fdSetSensorRawAll(fdGlove *pFG, unsigned short *pDa ta);

void fdSetSensorRaw(fdGlove *pFG, int nSensor, unsigned s  hort
nRaw);

Gestione della calibrazione e dello scaling dei valori

DynamicRange

raw DynamicRange

float
Max



void fdGetCalibrationAll(fdGlove *pFG,
unsigned short *pUpper,
unsigned short *pLower);

fdGetSensorRawAll
pUpper pLower

void fdGetCalibration(fdGlove *pFG,
int nSensor,
unsigned short *pUpper,
unsigned short *pLower);

unsigned short pUpper pLower

void fdSetCalibrationAll(fdGlove *pFG,
unsigned short *pUpper,
unsigned short *pLower);

pUpper pLower



void fdSetCalibration(fdGlove *pFG,
int nSensor,
unsigned short nUpper,
unsigned short nLower);

nSensor nUpper
nLower

void fdResetCalibration(fdGlove *pFG);

fdSetCalibrationAll
pUpper 0 pLower 4095

ISISgloveManager

Accesso al valore scaled dei sensori

float
unsigned short

void fdGetSensorScaledAll(fdGlove *pFG, float *pData);
float fdGetSensorScaled(fdGlove *pFG, int nSensor);

void fdSetSensorMaxAll(fdGlove *pFG, float *pMax);



void fdSetSensorMax(fdGlove *pFG, int nSensor, float fMax

void fdGetSensorMaxAll(fdGlove *pFG, float *pMax);

float fdGetSensorMax(fdGlove *pFG, int nSensor);

Rilevamento gestures

int fdGetNumGestures(fdGlove *pFG);

int fdGetGesture(fdGlove *pFG);

void fdGetThresholdAll(fdGlove *pFG,
float *pUpper,
float *pLower);

void fdGetThreshold(fdGlove *pFG,
int nSensor,
float *pUpper,
float *pLower);

void fdSetThresholdAll(fdGlove *pFG,
float *pUpper,
float *pLower);

void fdSetThreshold(fdGlove *pFG,
int nSensor,
float fUpper,
float fLower);

);



Data Glove 7

ISISgloveAPI

3.1.2 Obiettivi di ISISgloveAPI

Facilia d'uso



Riconoscimento dei gesti

ScaledHandPosition

Supporto alla persistenza

GloveCalibration  ScaledHandPosition = RawHandPosition

3.1.3 Descrizione generale e cenni sull'implementazione



ScaledHandPesition
- scaledSensorvaluss
- numSensors
- cmpTell
- operator <<}
- operator =>{)
+ ScaledHandPaositicn{)
+ ~ScaledHandPosition{)
+ operator ={)
+ ScaledHandPasition{)
Glove + setComparsThresheld()
pGlove + getCompareThreshold()
handedness + cmpf{)
type . + operator
numSensors =" |+ operator =)
driverinfo <<i«’|’§’n‘d>> + operator <)
init() L/" + operator >}
+ Glove() + getSensorvalue()
+ Glove() + s=tSensorVslus()
+ ~Glovel) - putl) Saveload
+ isRightHand{) - getl) - operstor <<[)
+ getMumSensors() -
+ getTypel) RawHandPasition '- :}p::—rst:}r =x]
+ getDrivarinfal) - rawSensorVsluss . !;:f:::
+ getScaledHandPosition() - "”"“SE”SD’SI . 55\._‘;_“,:”‘5:?
+ updateScaledHandPaosition{) - Spersior <<I:' + loadFromFile()
+ getRawHandPosition() - opEratar =E{) T -+
+ updateRewHandFosition{) + RawHandPaosition{} : ‘.\
+ getCalibration{) + ~RawHandPasition{} ' UL T
+ updateCalibration() pr~ + aperatar=() <<th-::.\-s>> h
+ setCalibration() L + RawHandPosition{} ! -
+ resetCalibration]) * + getSensorVslue() ' CannotSaveException
: ‘\‘ + s=tSensorValusl) '\‘
] . - put]) Y
E <<f-ish\3>> - getd Tl .
H ‘\\ - - CannctLeadException
<athrowsss ! . GloveCalibration
] *]- pUpper
: - plLower
: - numSensors
GlowelotAvailableException - operator <<{)
- operator >={)
+ GloveCslibration{)
+ ~GloveCslibration|)
+ operator =)
+ GloveCalibration{)
+ getRawhMax])
+ getRawhlMin
+ setRawllax)
+ setRawMin{)




La classe Glove

GloveNotAvailableException

Glove

Glove *destro = new Glove("COM1");
Glove *sinistro = new Glove("COM2");

Glove

RawHandPosition
ScaledHandPosition
GloveCalibration

Saveload

Recupero di informazioni sul dispositivo

bool isRightHand();

int getNumSensors();

fdGetNumSensors(fdGlove *pFG)

Glove

Glove



char *getType();
fdGetGloveType(fdGlove *pFG)

None Glove7 Glove7WGlovel6 GloveloW

unsigned char *getDriverinfo();

fdGetDriverinfo(fdGlove *pFG, unsigned char
*pData)

Accesso ai valori raw e scaled
RawHandPosition *getRawHandPosition();

ScaledHandPosition *getScaledHandPosition();
RawHandPosition ScaledHandPosition

void updateRawHandPosition(RawHandPosition *hp);

void updateScaledHandPosition(ScaledHandPosition *hp) ;

RawHandPosition ScaledHandPosition
hp

Gestione della calibrazione

GloveCalibration *getCalibration();
GloveCalibration

void updateCalibration(GloveCalibration *gc);
GloveCalibration

void setCalibration(GloveCalibration *gc);



void resetCalibration();

La classe astratta SavelLoad

Saveload

saveToFile
loadFromFile

class CannotLoadException : public std::exception {};
class CannotSaveException : public std::exception {};

class Saveload {
friend ostreamé& operator<<(ostreamé& s, const SavelLoad& sl ) {
return sl.put(s); /luses the right put()

h

friend istream& operator>>(istreamé& s, SavelLoad& sl) {
return sl.get(s); //luses the right get()

}

public:
virtual ostreamé& put(ostream& s) const = 0; //write *this to
virtual istream& get(istreamé& s) = 0; //read *this from s

void saveToFile(std::string filename);
void loadFromFile(std::string filename);

h

void Saveload::saveToFile(std::string filename) {
std:.ofstream out(filename.c_str());
if (fout.is_open()) throw CannotSaveException();
out << *this;
if (fout.good()) throw CannotSaveException();
out.close();



void Saveload::loadFromFile(std::string filename) {
std::ifstream in(filename.c_str());
if (lin.is_open()) throw CannotLoadException();

in >> *this;
if (lin.good()) throw CannotLoadException();
in.close();
}
virtual
Saveload virtual
get put Saveload
Saveload
get put
ScaledHandPosition
saveToFile Saveload

void Saveload::saveToFile(std::string filename) {
std:.ofstream out(filename.c_str());
if (lout.is_open()) throw CannotSaveException();
out << *this;
if (lout.good()) throw CannotSaveException();

out.close();
}
out << *this;
operator<<

<< ScaledHandPosition



<<
Saveload

friend ostream& operator<<(ostreamé& s, const SavelLoad& sl ) {
return sl.put(s); //uses the right put()

%
put
ScaledHandPosition Saveload put

put

std::ostream& put(std::ostream& s) const { return s << *thi s;

loadFromFile
operator>> get

La classe GloveCalibration

GloveCalibration

GloveCalibration
Glove

Glove *g = new Glove();
GloveCalibration *gc = g->getCalibration();
GloveCalibration updateCalibration

Glove

GloveCalibration *gc = new GloveCalibration(18);
Glove *g = new Glove();
g->updateCalibration(gc);

GloveCalibration



Glove *g = new Glove();

GloveCalibration *gc = g->getCalibration();
/faltro codice

g->updateCalibration(gc);

ScaledHandPosition RawHandPosition

Glove

delete

Glove
ScaledHandPosition RawHandPosition
GloveCalibration

/[*** estratto da GloveCalibration.h **xx*kkx
private:
unsigned short *pUpper; //array dei RawMax
unsigned short *pLower; //array dei RawMin
int numSensors; /Inumero sensori e dim array

friend class Glove; //lascia accesso libero a Glove

//*******************************************

//*** estratto da Glovecpp *kkkkkkkkkkkkkkkk

GloveCalibration *Glove::getCalibration() {
GloveCalibration *gc = new GloveCalibration(getNumSenso  rs());
fdGetCalibrationAll(pGlove, gc->pUpper, gc->pLower);
return gc;

}

void Glove::updateCalibration(GloveCalibration *gc) {
fdGetCalibrationAll(pGlove, gc->pUpper, gc->pLower);

}

void Glove::setCalibration(GloveCalibration* gc) {
fdSetCalibrationAll(pGlove, gc->pUpper, gc->pLower);

}

void Glove::resetCalibration() {



fdResetCalibration(pGlove);
}

//*********-k**********-k**********************

Glove ScaledHandPosition RawHandPosition
GloveCalibration

Glove *g = new Glove();
ScaledHandPosition *shp = new ScaledHandPosition(g);
shp->update();

update() ScaledHandPosition
Glove

ScaledHandPosition::setGlove(Glove *g)
GloveCalibration  ScaledHandPosition RawHandPosition

Glove

Saveload

/I esempio di salvataggio

Glove *g = new Glove();

GloveCalibration *daSalvare = g->getCalibration();
daSalvare->saveToFile("miacalibrazione.cal");

/I esempio di caricamento

Glove *g = new Glove();

GloveCalibration *daCaricare = new GloveCalibration(g-> getNumSensors());
daCaricare->loadFromFile("miacalibrazione.cal");

g->setCalibration(daCaricare);

GloveCalibration

unsigned short getRawMax(EfdSensors sensorld)

unsigned short getRawMin(EfdSensors sensorld)



void setRawMax(EfdSensors sensorld, unsigned short max)

void setRawMin(EfdSensors sensorld, unsigned short min)

La classe ScaledHandPosition

ScaledHandPosition float

unsigned short getSensorValue(EfdSensors sensorld)

void setSensorValue(EfdSensors sensorld, unsigned short val)

ScaledHandPosition

cmp
ScaledHandPosition

/Isalva un gesto e rimane bloccato fincke non si muove la man 0
Glove *g = new Glove();
ScaledHandPosition *current = g->getScaledHandPosition 0;
ScaledHandPosition saved = *current;
while (saved == *current) { // confronto tra i due gesti
g->updateScaledHandPosition(current);
Sleep(20);

ScaledHandPosition RawHandPosition GloveCalibration

ScaledHandPosition saved = *current;



La classe RawHandPosition

RawHandPosition unsigned short

ScaledHandPosition

unsigned short getSensorValue(EfdSensors sensorld)

void setSensorValue(EfdSensors sensorld, unsigned short val)

3.1.4 1/O e confronto dei tipi user-de ned

ScaledHandPosition RawHandPosition GloveCalibration

>> <<

ScaledHandPosition



L'l/O su streams

>> inserter
ostream
<<
operator<<()
operator<<()
int x = 5;
cout << " x =" << x;
operator<<(cout, " x = ").operator<<(x)

" X = 5"

<<

<<

cout

ostream



X = string

<string>
ScaledHandPosition
RawHandPosition GloveCalibration

ScaledHandPosition *current = g->getScaledHandPosition 0;
cout << "il gesto correntee: " << *current;

ScaledHandPosition

istream >>
operator>>()

ScaledHandPosition

/I ** da ScaledHandPosition.h *rtxkkkrkkikik
friend ostreamé& operator<<(ostreamé& output, const Scaled HandPosition& p);
friend istream& operator>>(istreamé& input, ScaledHandPo sition& p);

/I ** da ScaledHandPosition.cpp ******x*kkikix
ostream& operator<<(ostream& output, const ScaledHandPo sition& p) {
output << "(*;
for (int i = 0; i < p.numSensors-1; i++ )
output << p.scaledSensorValues|i] << "|";
output << p.scaledSensorValues[p.numSensors-1];
output << ")" ;
return output;
}
istream& operator>>(istream& input, ScaledHandPosition & p) {
char useless;
input >> useless; //"("
for (int i = 0; i < p.numSensors-1; i++ )
input >> p.scaledSensorValues|i] >> useless;
input >> p.scaledSensorValues[p.numSensors-1];
input >> useless; //")"



return input;

ScaledHandPosition

(0.479846|0.357143|0.0298077|0.770341|1|0.859729|0.  689552|0.781818]
0.847458|0.600897]0.926724|0.900404(0.783051|0.7441  08|1/1/0/0)

float ScaledHandPosition

Confronto e ordinamento di gesti

ScaledHandPosition
cmpToll

ScaledHandPosition
ScaledHandPosition.h

...

static void setCompareThreshold(float toll) {
cmpToll = toll;

h

static float getCompareThreshold() {
return cmpToll;

3
int ScaledHandPosition::cmp(const ScaledHandPosition * other) const {
for (int i = 0; i < numSensors; i++)
if ((scaledSensorValues]i]-other->scaledSensorValues [i) < -cmpToll)
return -1; // <
else
if ((scaledSensorValues]i]-other->scaledSensorValues [i) > cmpToll)
return 1, // >
return O; Il ==
}

bool operator== (const ScaledHandPosition &a ) const {
return (this->cmp(&a)==0);
h

bool operator!=( const ScaledHandPosition &a ) const {



return (this->cmp(&a)!=0);

}

bool operator<(const ScaledHandPosition &a) const {
return (this->cmp(&a)<0);

}

bool operator>(const ScaledHandPosition &a) const {
return (this->cmp(&a)>0);

}
...
private:
float *scaledSensorValues;
int numSensors;
static float cmpToll; //threshold value in compare
..

setCompareThreshold getCompareThreshold
cmpToll cmp
ScaledHandPosition

3.1.5 Un confronto tra librerie

/I codice C di esempio utilizzante API 5DT
fdGlove *pGlove;
char szPort[5];
strcpy(szPort,"COMX");
char i;
for (i='1"; i<='8'"; i++) {
szPort[3] = i;



if (NULL !'= (pGlove = fdOpen( szPort ))) break;

}

sleep(5000);

float cmpToll = 0.15;

int numsensors = fdGetNumSensors(pGlove);

float *saved = (float*) malloc(numsensors * sizeof(float) );
float *current = (float*) malloc(numsensors * sizeof(floa t));
fdGetSensorScaledAll(pGlove, saved);
sleep(1000);
do {
fdGetSensorScaledAll(pGlove, current);
for (int i = 0; i < numsensors; i++)
if ( (current[i] - saved[i]) < -cmpToll )
break; /I <
else if ( (current[i] - saved[i]) > cmpToll )
break; /I >
if (i==numsensors) break; // == (match found)
sleep(20);
} while (1);

printf("ok\n");

/lcodice C++ che utilizza ISISgloveAPI
Glove *g = new Glove();
sleep(5000);
ScaledHandPosition::setCompareThreshold(0.15);
ScaledHandPosition *saved = g->getScaledHandPosition() ;
ScaledHandPosition *current = new ScaledHandPosition(g- >getNumSensors());
sleep(1000);
do {
g->updateScaledHandPosition(current);
sleep(20);
} while (*current !'= *saved);
cout << "ok!" << end;



3.1.6  Sviluppi futuri

cmp
ScaledHandPosition



3.2 ISISgloveManager

3.2.1 Utilizzo dell'applicazione



Glove |Rec0gniti0n I TCP Server I Event log I

“‘ 1515 GloveManager

x|

MIN [MAX [RAW | SCL

Port |<aut0> j ICIoseDevice

Device Info

Model: Gloveld

Handedness: RIGHT

Calibration

Loaded Calibration:  <none:

Save.., | Load... |

Reset |

THUME NEAR

THUME FAR

THUMBINDEX

INDEX NEAR

INDEX FAR

=
[T}

INDEXMIDDLE

MIDDLE NEAR
MIDDLE FAR

MIDDLERING

RING NEAR

RING FAR

RINGLITTLE

LITTLE NEAR.

LITTLE FAR

THUME PALM

WRIST BEND

PITCH

ROLL

2176
2500
2376
3248
Jzen
2583
2896
3431
3061
3599
3024
2650
2653
4056
4049
o
1]

2754
2467
3369
2873
3603
3632
2753
3352
3932
3160
3816
3744
310
2990
4065
4064
4095
4095

2604
2272
2642
2491
F3E
3417
2674
3072
647
3125
3633
3440
2943
2735
4060
4059
2045
2045

0,531
0,329
0,163
0,231
0177
0,475
0,535
0,385
0,431

0,646
0,156
0,577
0,344
0,243
0,444
0,6001
0,500
0,500




“‘ 1515 GloveManager

Glove  Recognition |TCP Server | Event log |

x|

Recognition threshold

5 23 50
Mas

Current Hand Gesture:

pugno

Add b knowm,.. |

Known hand gestures

sutavalo
aperta

indice

artiglia
ditaunite
sumoUseE
manofilassata
pugno

Delete selected |

515 GloveManager

Glove I Recogrition  TCP Server |Event log I

Metwork Interface Binding | Ay

Listening Port I 4242
I Stop Listening

Connected Clients

127.0.0.1:1135




x

Glove | Recognition I TP Server  Eventlog |

16:08:07: - loading gesture from aperta.hand ;I
16:08:07: - loading gesture From artiglio.hand

16:08:07: - loading gesture from ditaunite. hand

16:08:07: - loading gesture from indice.hand

16:08:07: - loading gesture from manoRilassata,hand

16:08:07: - loading gesture from pugno, hand

16:08:07: - loading gesture from sumouse, hand

16:08:07: - loading gesture from sutavolo, hand

16:08:14: *Glove opened on unspecified port

16:08:19: *Socket listening on port 4242

16:08:21: - new client connection from 127.0.0.1:1136

16:08:23: - new client connection from 127.0 1137

16:08:25: - cannot send daka to 127.0.0.1:1137, assuming client disconnect
16:08:33: *TCP server stopped

16:08:33: - kiling connection with 127.0.0.1:1136

16:08:34: *Glove cosed

Clear |

Shaowe ISI5GloveManager

Ezxit




3.2.2 Architettura



151 5glowveManagerfpp
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151 5glowveTabs
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setGridDataSource()
showGesturehMatch{)
refreshiinown GesturasList])
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logl)
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+ setFrams()

+ OnLeftButtonDClidk])
+ OnMenuRestore()

+ OnMenuExit()
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ClientsHandling
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dients\ectorhutex

GestureRecognition

- gestursMaphlutex

addClient()
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+

+ getPesrinfof)
+ getClients{)
+

frm

GuiThreadsComm

+ addMNewGesturs])
+ removeGesture()

+ getGesturehlatch{)

+ |cadKnownGestures()

glovedctive

sarvarictive

s=tGloveThread()
getGloveThread()
setServerThread()
getServerThread()
setGlovedctivel)
isGlovedctivel)
setSarverActive()
isSarverictive()
setFrm{)

showEmos()
getDatalin])
setGridDataSource()
showGesturehatch{)
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postEventToGuil)
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getClientshutex])

:: T

TGloweHandler

TServerListener

masodelay

threadActive

TGloveHandlern)

portno
listeningSookst

threadActive

tglove
~TGloveHandlern) init{}
getGlovel) TServerListener])
terminate) T Servarlistenar|)
Entry() ~TSarverListenar])
broadcast() / Entry{)
terminate()
tsErver =
<athrogsss
1
1
-

CannctBindException




3.2.3 Implementazione

ISISgloveTabs: la GUI

TaskBarlcon

TGloveHandler: prelievo e broadcast dei dati dall'hardwar e

TGloveHandler wxThread
Glove Entry
sh rh gc

ScaledHandPosition RawHandPosition GloveCalibration
g Glove

ScaledHandPosition *sh = g->getScaledHandPosition();
RawHandPosition *rh = g->getRawHandPosition();
GloveCalibration *gc = g->getCalibration();

GuiThreadsComm::setGridDataSource(sh,rh,gc);



sh rh gc

g->updateScaledHandPosition(sh);
g->updateRawHandPosition(rh);
g->updateCalibration(gc);

std::string posMatch = GestureRecognition::getGestureM atch(sh);
GuiThreadsComm::postEventToGui(T_EVT_POSMATCH);
ostringstream
std::ostringstream fromGlove; // output string stream
fromGlove << "SCL:" << *sh << std::endl;
fromGlove << "RAW:" << *rh << std::endl;
if (posMatch!="")

fromGlove << "POS:" << posMatch << std::endl;
toClients = fromGlove.str();
broadcast(toClients);

Vector wxSocketBase

wxSocketBase



ClientsHandling::getClientsMutex()->Lock();
std::vector<wxSocketBase*> *v = ClientsHandling::getCl ients();
std::vector<wxSocketBase*>::iterator i;

bool anyClientDisconnect = false;
const char *buf = forClients.c_str();

for (i = v->begin(); i '= v->end(); ++i) {
wxSocketBase *sock = *i;
wxSocketOutputStream SocketOutputStream(*sock);
wxDataOutputStream out(SocketOutputStream);

out.Write8((wxUint8*)buf,strlen(buf));
if (‘out.IsOk()) {
GuiThreadsComm::log(wxString::Format(
_("- cannot send data to %s, assuming client disconnect\n®)
ClientsHandling::getPeerInfo(sock)));
*i = NULL; //mark but don't delete (or iterator gets BROKEN!)
anyClientDisconnect = true;

Write8

if (anyClientDisconnect) {
v->erase(remove_if(v->begin(), v->end(), &is_NULL), v- >end() );
GuiThreadsComm::refreshClientList(*v);

}
ClientsHandling::getClientsMutex()->Unlock();

is _NULL
erase remove.if



inline bool is_NULL(wxSocketBase* s) {
return (s==NULL);
%

TServerListener: gestione del server TCP

TServerListener

listeningSocket = new wxSocketServer(addr);

if (llisteningSocket->IsOk()) {
GuiThreadsComm::log(_("! Socket error! Cannot bind\n") );
throw CannotBindException();

}
Entry
terminate()
threadActive listeningSocket
Accept() Accept
threadActive

while (threadActive) {
wxSocketBase *sock = listeningSocket->Accept();

/[ if Accept failed or interrupted by termination
if ((sock == NULL) || ('sock->IsOk())) continue;

/I non blocking writes to clients
/I this prevents the broadcast being stopped by "bad" client
sock->SetFlags(WxSOCKET_NOWAIT);

/I store socket in the "connected clients" array
ClientsHandling::addClient(sock);



GuiThreadsComm: comunicazione GUI/threads secondari

GuiThreadsComm

/[da GuiThreadsComm.h

enum ThreadEvent {
T _EVT_GLOVESTARTED, //glove thread started
T_EVT_GLOVESTOPPED, //glove thread terminated
T _EVT_SERVERSTARTED, /[server thread started
T_EVT_SERVERSTOPPED, /[server thread terminated
T_EVT_POSMATCH //position match from glove thread

2

/[da GuiThreadsComm.cpp

void GuiThreadsComm::postEventToGui(ThreadEvent event Id) {
wxCommandEvent myevent( wxEVT _COMMAND_ MENU_SELHREED, HBVENT );
myevent.SetInt(eventld);
wxPostEvent( frm, myevent );

WXEVICOMMANENISELECTED
wxPostEvent

/lda 1SISgloveTabs.cpp

BEGIN_EVENT_TABLE( ISISgloveTabs, wxFrame )
/I ... qui altro codice
EVT_MENU(THREAD_EVENT, ISISgloveTabs::OnThreadEvent)
EVT_IDLE(ISISgloveTabs::Onldle)

END_EVENT_TABLE()

...



void ISISgloveTabs::Onldle(wxldleEvent& event) {
idleUpdateGrid();
/lidleUpdatePosMatch(); //too slow!
}
void ISISgloveTabs::OnThreadEvent(wxCommandEvent& event) {
int n = event.GetInt();
switch(n) {
case T_EVT_GLOVESTARTED: //glove thread started
onGloveStarted(); onPositionMatch(); break;
case T_EVT_GLOVESTOPPED: //glove thread terminated
onGloveStopped(); break;
case T_EVT_SERVERSTARTED: //server thread started
onServerStarted(); break;
case T_EVT_SERVERSTOPPED: //server thread terminated
onServerStopped(); break;
case T_EVT_POSMATCH: //position match from glove thread
onPositionMatch(); break;

OnThreadEvent

Onldle

idleUpdateGrid()
void ISISgloveTabs::idleUpdateGrid() {



if (IGuiThreadsComm::isGloveActive()) return;
wxString val;
for (int i= 0; i< 18; i++){
val = wxString::Format(_("%4d"),
c_gc->getRawMin((EfdSensors)i));
gloveGrid->SetCellValue(i,0,val);
val = wxString::Format(_("%4d"),
c_gc->getRawMax((EfdSensors)i));
gloveGrid->SetCellValue(i,1,val);
val = wxString::Format(_("%4d"),
c_rhp->getSensorValue((EfdSensors)i));
gloveGrid->SetCellValue(i,2,val);
val = wxString::Format(_("%1.2f"),
c_shp->getSensorValue((EfdSensors)i));
gloveGrid->SetCellValue(i,3,val);

//dal loop principale di TGloveHandler:
std::string posMatch = GestureRecognition::getGestureM atch(sh);
if (posMatch != prevPosMatch) {
GuiThreadsComm::setGestureMatchString(posMatch);
prevPosMatch = posMatch;
GuiThreadsComm::postEventToGui(T_EVT_POSMATCH);



getGestureMatch
setGestureMatchString(posMatch)
postEventToGui(T _EVTPOSMATCH)

onPositionMatch()

ClientsHandling: controllare le connessioni dei clients

ClientsHandling

class ClientsHandling {
public:
static void addClient(wxSocketBase *s);
static void killAllClients();
static wxString getPeerinfo(wxSocketBase *s);

static std::vector<wxSocketBase*> *getClients() { retur n &clients; };
static wxMutex* getClientsMutex() { return clientsVector Mutex; };
private:

static std::vector<wxSocketBase*> clients;
static wxMutex *clientsVectorMutex;

wxSocketBase

TServerListener vector

static std::vector<wxSocketBase*> clients;

vector TServerListener

TGloveHandler



vector

wxMutex clientsVectorMutex

addClient TServerListener
wxSocketBase
vector
killAllIClients
vector
getPeerInfo wxSocketBase
GestureRecognition: un container di oggetti ScaledHandPo sition
ScaledHandPosition
std::map

GestureRecognition

class GestureRecognition {
public:
static void loadKnownGestures();

static void addNewGesture(std::string shpname, ScaledHa ndPosition *shp);
static void removeGesture(std::string name);

static std::string getGestureMatch(ScaledHandPosition *n);
private:
static std::map<ScaledHandPosition, std::string> gestu reMap;

static wxMutex *gestureMapMutex;

gestureMap
map ScaledHandPosition



wxMutex gestureMapMutex

TGloveHandler
map

loadKnownGestures
gestureMap

addNewGesture

map

removeGesture

void GestureRecognition::removeGesture(std::string na
gestureMapMutex->Lock();
std::map<ScaledHandPosition, std::string>::iterator g
for (gestureMaplt = gestureMap.begin();
gestureMaplt != gestureMap.end();
++gestureMaplt) {
if (gestureMaplt->second == name) {
gestureMap.erase(gestureMaplt);
break;

}

}
gestureMapMutex->Unlock();

}

getGestureMap TGloveHandler

map

me) {

estureMaplt;



ScaledHandPosition
find

std::string GestureRecognition::getGestureMatch(Scal edHandPosition *p) {
std::string res("™);
gestureMapMutex->Lock();

std::map<ScaledHandPosition, std::string>::iterator g estureMaplt;
gestureMaplt = gestureMap.find(*p);
if ((gestureMaplt = gestureMap.end())&&(gestureMaplt- >first == *p))

res = gestureMaplt->second;
gestureMapMutex->Unlock();

return res;
}
std::map
std::map find
ScaledHandPosition
std::map

3.2.4 Sviluppi futuri

wxGLCanvas
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3.3 ISISgloveManagerinput

3.3.1 Il supporto nativo al 5DT Data Glove, e percle sosti-

tuirlo
Glove Source
Glove Value Glove Driver 5DT Glove
Source
Glove Value
Glove Value

Glove Source

-1 10-VR Editian
|| Force Feedback
Bl Glove

-] Trackers
o CAVE Projection Matrix




3.3.2 Sockets in Quest3D

Network

SocketReceiver

SocketinfoValue Value

SocketString Text

SocketAction



{ Connect (Text,Value)
Text
Value

{ Disconnect

{ Send Data (Text) Text

{ Start Logging (Text)

Text
{ Stop Logging
3.3.3 Lua scripting: canali con logica personalizzata
Lua
Lua script
CallChannel
GetValue
CallChannel

GetValue
Lua script Value



Lua script
channel
GetChild

local pf = channel.GetChild(0)

pf
pf:GetValue()
pf:SetValue(value)
Value
pf:GetText()
pf:SetText(text)
Text

CallChannel
pf:CallChannel()

3.3.4 L'interfacciamento con ISISgloveManager



Connessione e disconnessione

=all Selacted |

Connect/Disconnect Trigger

isSocketConnected
SocketIinfoValue
Connect



Il parsing dei dati ricevuti via socket

Lua Script
Lua SocketStringParse
Script
SocketString
Gl_posMatch Text
Value
Glove Value Value

SCL:(0.100515|0.0507042]0.0905612|0.0623053|0.03564 36|0.0806846|
0.0664962|0.0186722|0.141553|0.118785|0.0377358|0.1  45349|0.042394|
0.0139721]0.2|0.3125|0.500122|0.500122)
RAW:(2436]|2070|2591|2439|3220|3264|2586|2866|3527|3 088|3609|3172|
2776|2607|4057]|4053|2048|2048)

POS:manoRilassata

SCL:



RAW:

POS:
string.find
local sclStart = string.find (socketString, "SCL:",1,tru e)
local rawStart = string.find (socketString, "RAW:",1,tru e)
local posStart = string.find (socketString, "POS:",1,tru e)
SCL:

if (sclStart == nil) then

return -1
end
POS:
Gl_posMatch
PositionMatchChannel
if (posStart == nil) then
posMatchString = ™
else
local posénd = string.find(socketString,"\n",posStart+ 4,true)
posMatchString = string.sub(socketString,posStart+4,p osEnd-1)
end
PositionMatchChannel:SetText(posMatchString)
float Value
scaledValuesString = string.sub(socketString,sclStart ,rawStart-1)
sclStart = sclStart + 5; -- salta "SCL:("
local nextSep = string.find(scaledValuesString,"|",scl Start,true)
sens = 0
while (sens < 14) do
str = string.sub(scaledValuesString,sclStart, nextSep- 1)

channel.GetChild(sens+2):SetValue(tonumber(str))

sclStart = nextSep+1



nextSep = string.find(scaledValuesString,"|",sclStart true)

sens = sens + 1
end

De nire azioni correlate al match con un gesto

ChannelSwitch

Gl_posMatch

function CallChannel()
local InputChannel = channel.GetChild(0)
local posMatch = InputChannel:GetText()
if posMatch == nil then
return
end
posMatch_callChannel_map = {
['manoAperta"] = 1,
["pugno’] = 2,



}

channelToCall = posMatch_callChannel _map[posMatch]
if channelToCall ~= nil then
channel.GetChild(channelToCall):CallChannel()
end
end

ChannelCaller
posMatch.callChannel _map

ChannelCaller

Inserire nell'editor il template sviluppato



3.3.5 Sviluppi futuri






3.4 ISISpcTracker

3.4.1 |l supporto nativo ai trackers InterSense , e percte
sostituirlo

Intersense Position
Intersense Rotation



Intersense Connect



3.4.2 Cenni sull'SDK dell'Intersense PCTracker

void main() {
ISD_TRACKER_HANDLE handle;
ISD_TRACKER_INFO_TYPE tracker;
ISD_TRACKER_DATA_TYPE data;
handle = ISD_OpenTracker( NULL, 0, FALSE, FALSE );
if( handle > 0 )
printf( "\n Az EI RI X Y Z \n" );
else
printf( "Tracker not found. Press any key to exit" );
while( 'kbhit() ) {
if( handle > 0 ) {
ISD_GetData( handle, &data );
printf( "%7.2f %7.2f %7.2f %7.3f %7.3f %7.3f ",
data.Station[0].Orientation[0],
data.Station[0].Orientation[1],
data.Station[0].Orientation[2],
data.Station[0].Position[0],
data.Station[0].Position[1],
data.Station[0].Position[2] );
ISD_GetComminfo( handle, &tracker );
printf( "%5.2fKbps %d Records/s \r",
tracker.KBitsPerSec, tracker.RecordsPerSec );

}
Sleep( 6 );



ISD_CloseTracker( handle );

ISD_TRACKER_HANDLE ISD_OpenTracker(
HWND hParent,
DWORD commpPort,
Bool infoScreen,
Bool verbose )

hParent:

commbPort:

infoScreen:

verbose:

ISD_-TRACKERANDLE

handle = ISD_OpenTracker( NULL, O, FALSE, FALSE );



Bool ISD_CloseTracker( ISD_TRACKER_HANDLE handle )

handle
ISD_OpenTracker
handle

Bool ISD_GetData(
ISD_TRACKER_HANDLE handle,
ISD_TRACKER_DATA_TYPE *data )

handle
data
ISD_.TRACKERANDLE
ISD_.TRACKERATATYPE
ISD_.TRACKERATATYPE Station ISD_STATIONSTATETYPE

typedef struct {
ISD_STATION_STATE_TYPE Station[ISD_MAX_STATIONS];
} ISD_TRACKER_DATA_TYPE;

typedef struct {
BYTE TrackingStatus;
BYTE NewData;
BYTE Commintegrity;
BYTE bReserveds3;
float Orientation[4];
float Position[3];
float TimeStamp;
Bool ButtonState[MAX_NUM_BUTTONS];
short AnalogData]MAX_ANALOG_CHANNELS];
BYTE AuxInputs[ISD_MAX_AUX_INPUTS];
LONG IReserved2;
LONG IReserved3;
LONG IReserved4;
DWORD dwReservedl;
DWORD dwReserved?;



DWORD dwReserved3;
DWORD dwReserved4;
float fReservedl;
float fReserved2;
float fReserved3;
float fReserved4;

} ISD_STATION_STATE_TYPE;

TrackingStatus:

NewData:
ISD_GetData

Commintegrity:

Orientation:

float
AngleFormat
ISD_STATIONNFQTYPE

Position:

TimeStamp:
ButtonState:
AnalogData:

AuxInputs:

3.4.3 Estendere Quest3D : la creazione di un channel



A3d.Channel

Aco_FloatChannel

guidgen.exe



CallChannel

DoDependencylnit
AddChannelGuidDepend AddDLLDepend

SaveChannel LoadChannel

3.4.4 Implementare il supporto all' Intersense PC Tracker

IntersensePCTracker
ISISpcTracker
IntersensePCtracker.h

#define MYCHANNEL_NAME "IntersensePCtracker"
#define CHILDS_N 19

#define TRACKER_HAND 0

#define TRACKER_WAND 1

class MYCHANNEL_API IntersensePCtracker: public A3d_Channel {
public:



IntersensePCtracker();
virtual ~IntersensePCtracker();
virtual void DoDependencylnit(A3d_List* currentDependL ist);

virtual void CallChannel();

protected:
ISD_TRACKER_HANDLE handle;
ISD_TRACKER_DATA_TYPE data;
h
protected
float
Value Value
float Aco_FloatChannel
GetFloat GetOldFloat SetFloat
IntersePCtracker
Value
Vector
Value
Vector
Vector D3DXVECTORS3

CallChannel



IntersensePCtracker::IntersensePCtracker() {
SetChannelName(MYCHANNEL_NAME);

handle = ISD_OpenTracker( NULL, 0, FALSE, FALSE );
if(handle <= 0) {
ueMsg("Cannot open Intersense PCTracker");
for (int c=0; c<3; c++) {
data.Station[TRACKER_HAND].Position[c] = 0;
data.Station[TRACKER_HAND].Orientation[c] = O;
data.Station[TRACKER_WAND].Position[c] = 0;
data.Station[TRACKER_WAND].Orientation[c] = 0;
}
data.Station[TRACKER_WAND].AnalogData[0] = 127;
data.Station[TRACKER_WAND].AnalogData[1] = 127,
for (int c=0; c<6; c++)
data.Station[TRACKER_WAND].ButtonState[c] = -1;
}

SetChildCreationCount(0);

ChildCreation child;

child.channelType.guid = FLOAT_CHANNEL_GUID;
strcpy(child.channelType.name, FLOAT_CHANNEL_NAME);
child.initialize = true; // crea automaticamente i channel figli

char *channelnames|] = {

"Hand Pos X", "Hand Pos Y", "Hand Pos Z",

"Hand Rot X", "Hand Rot Y", "Hand Rot Z",

"Wand Pos X", "Wand Pos Y", "Wand Pos Z",

"Wand Rot X", "Wand Rot Y", "Wand Rot Z",

"Joystick X", "Joystick Y",

"pbutton 1", "button 2", "button 3", "button 4", "button 5"
¥

for (int cnum = 0; cnum < CHILDS_N; cnum++) {
child.requestLink = cnum;
strcpy(child.name,channelnames[cnumy);
SetChildCreateType(child, cnum);



ueMsg data

isTrackerActive

ChildCreation
SetChildCreationCount SetChildCreateType
SetChildCreationCount(0)
SetChildCreateType



SetChildCreateType

void SetChildCreateType(ChildCreation child, int create

createNr
ChildCreation

struct ChildCreation {
ChannelType channelType;
int requestLink;
bool linked;
bool initialize;
char name[100];
GUID channelUpgradeGUID;
Childinfo* childinfo;

|3

channelType:

struct ChannelType {
char name[80];

GUID gquid;
GUID baseguid;
int mversion;
int miversion;
int version;
DWORD pluginType;
8
requestLink:
linked:
initialize:

name:

ChildCreation
Nr)



channelUpgradeGUID:

channelType.guid
childiInfo: Childinfo

ChildCreation child;

child.channelType.guid = FLOAT_CHANNEL_GUID;
strcpy(child.channelType.name, FLOAT_CHANNEL_NAME);
child.initialize = true; // crea automaticamente i figli

channelnames
initialize

for (int cnum = 0; cnum < CHILDS_N; cnum++) {
child.requestLink = cnum;
strcpy(child.name,channelnames[cnumy);
SetChildCreateType(child, cnum);

Render
Camera
3D Object Light

CallChannel

GetChildLinkPositionCount  GetChildFromLinkPosition



Render

IntersensePCtracker::~IntersensePCtracker() {
if (handle>0) ISD_CloseTracker( handle );

}

CallChannel
ISD_GetData

handle<=0 ISD_GetData

void IntersensePCtracker::CallChannel() {
Aco_FloatChannel* floatChannel=NULL;

if (handle > 0 )
ISD_GetData( handle, &data );

for (int cnum = 0; cnum < CHILDS_N; cnum++) {
floatChannel = (Aco_FloatChannel*)GetChild(cnum);
if (floatChannel = NULL){



switch(cnum) {
case 0: case 1: case 2:
floatChannel->SetFloat(data.Station[TRACKER_HAND].P  osition[chum] );
break;
case 3: case 4: case 5:
floatChannel->SetFloat(
a.Station[TRACKER_HAND].Orientation[cnum-3]/180*3.1 4 );
break;
case 6: case 7: case 8:
floatChannel->SetFloat( data.Station[TRACKER_WAND].P osition[chum-6] );
break;
case 9: case 10: case 11:
floatChannel->SetFloat(
data.Station[TRACKER_WAND].Orientation[cnum-9]/180* 3.14 );

break;
case 12:
floatChannel->SetFloat( data.Station[TRACKER_WAND].A nalogData[0] );
break;
case 13:
floatChannel->SetFloat( data.Station[TRACKER_WAND].A nalogData[1] );
break;
case 14: floatChannel->SetFloat(data.Station[TRACKER_ ~ WAND].ButtonState[1]);
break;
case 15: floatChannel->SetFloat(data.Station[TRACKER_~ WAND].ButtonState[0]);
break;
case 16: floatChannel->SetFloat(data.Station[TRACKER_ ~ WAND].ButtonState[2]);
break;
case 17: floatChannel->SetFloat(data.Station[TRACKER_ ~ WAND].ButtonState[3]);
break;
case 18: floatChannel->SetFloat(data.Station[TRACKER_ ~ WAND].ButtonState[5]);
break;
} /I switch
Y ouif
} /I for
}
DoDependencylnit
void IntersensePCtracker::DoDependencylnit(A3d_List* currentDependList) {
AddChannelGuidDepend(MYCHANNEL_GUID, currentDepersd);i
AddDLLDepend( isense.dll", currentDependList); //di pendenza InterSense



Capitolo 4

SkeleTronDemo

4.1 La mano virtuale

4.1.1 Animare un modello di mano scheletrica






Motion Vector

Wrist Motion

Wrist Motion



steering _indice

IG_indice f1

Envelope

Envelope
Inertia



4.1.2 Motion tracking del polso

Hand PositionVector Hand RotationVector



TrackerHand PosVect TrackerHand RotVect

Wrist Motion

isTrackerActive



4.2 Una walkthrough camera tracker-based



4.3 Un esempio di interazione gesture-based

CollisionRayCheck









Capitolo 5

Conclusioni
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Appendice A

Appendice

A.1 Listati

A.1.1 ISISgloveAPI

La classe Glove

#ifndef GLOVE_H
#define GLOVE_H

#include <fglove.h>

#include <string>

#include "GloveCalibration.h"
#include "ScaledHandPosition.h"
#include "RawHandPosition.h"

class GloveNotAvailableException {};

class Glove {

private:
bool init(char *); //constructor helper

public:
Glove(void); /I scans serial ports

Glove(std::string); // open on specified port ("COM[1-8]"

~Glove(void);
bool isConnected();

bool isRightHand();

bool isLeftHand();

int getNumSensors();

char *getType();

unsigned char *getDriverinfo();

|"/dev/glove")



ScaledHandPosition *getScaledHandPosition();
void updateScaledHandPosition(ScaledHandPosition *hp)

RawHandPosition *getRawHandPosition();
void updateRawHandPosition(RawHandPosition *hp);

GloveCalibration *getCalibration();
void updateCalibration(GloveCalibration *gc);

void setCalibration(GloveCalibration*);
void resetCalibration();

private:
fdGlove *pGlove; /Ipointer to underlying glove resource
bool connected;

enum EfdGloveHand handedness; /I left or right?
enum EfdGloveTypes type; /I glove model?
int numSensors; /I for future dev, now hardcoded to 18
unsigned char driverinfo[32];// as specified in the docs
h
#endif

#include "Glove.h"
#include <stdio.h>

bool Glove::init(char *szPort) {

if (NULL != (pGlove = fdOpen( szPort ))) {
/I non-changing info gathering
handedness = (EfdGloveHand) fdGetGloveHand(pGlove);
numSensors = fdGetNumSensors(pGlove);
type = (EfdGloveTypes)fdGetGloveType(pGlove);
return true;

}

return false;

}

Glove::Glove(void) {
/I on win if serial port not specified, try to find it
char szPort[5];
strcpy(szPort,"COMX");
char i;
for (i='1"; i<="8"; i++) {
szPort[3] = i;
if (init(szPort)) return;  // ok
}
throw GloveNotAvailableException(); // failed
}

Glove::Glove(std::string serialPort) {
char szPort[10]; // fdOpen needs a non-const char array
strncpy(szPort, serialPort.c_str(),9); szPort [9] = "\0' ;

if (init(szPort)) return; Ilok



else throw GloveNotAvailableException(); //failed

}

Glove::~Glove(void) {
fdClose( pGlove );
}

int Glove::getNumSensors() { return numSensors;}

char *Glove::getType() {

char *szType = "?";

switch (type) {
case FD_GLOVENONE: szType = "None"; break;
case FD_GLOVET: szType = "Glove7"; break;
case FD_GLOVE7W: szType = "Glove7W"; break;
case FD_GLOVE16: szType = "Glovel6"; break;
case FD_GLOVE16W: szType = "Glovel6W"; break;

}
return szType;
}
unsigned char *Glove::getDriverinfo() {
unsigned char *driverdata = (unsigned char*)malloc(32*si zeof(unsigned char));
fdGetDriverInfo(pGlove,driverdata);
return driverdata;
}

bool Glove::isRightHand() {
return (handedness==FD_HAND_RIGHT);
}

bool Glove::isLeftHand() {
return (handedness==FD_HAND_LEFT);
}

ScaledHandPosition *Glove::getScaledHandPosition() {
ScaledHandPosition *hp = new ScaledHandPosition(getNumS ensors());
fdGetSensorScaledAll(pGlove, hp->scaledSensorValues)
return hp;

}

void Glove::updateScaledHandPosition(ScaledHandPosit ion *hp) {
fdGetSensorScaledAll(pGlove, hp->scaledSensorValues) ;
}

RawHandPosition *Glove::getRawHandPosition() {
RawHandPosition *hp = new RawHandPosition(getNumSensory));
fdGetSensorRawAll(pGlove, hp->rawSensorValues);
return hp;

}

void Glove::updateRawHandPosition(RawHandPosition *hp ) {
fdGetSensorRawAll(pGlove, hp->rawSensorValues);
}



void Glove::setCalibration(GloveCalibration* gc) {
fdSetCalibrationAll(pGlove, gc->pUpper, gc->pLower);

void Glove::resetCalibration() {
fdResetCalibration(pGlove);

void Glove::updateCalibration(GloveCalibration *gc) {
fdGetCalibrationAll(pGlove, gc->pUpper, gc->pLower);
}

GloveCalibration *Glove::getCalibration() {
GloveCalibration *gc = new GloveCalibration(getNumSenso  rs());
fdGetCalibrationAll(pGlove, gc->pUpper, gc->pLower);
return gc;

La classe astratta SavelLoad

#ifndef SAVELOAD_H
#define SAVELOAD_H

#include <exception>
#include <fstream>
#include <iostream>

class CannotLoadException : public std::exception {};
class CannotSaveException : public std::exception {};

using namespace std;
class Saveload {

friend ostream& operator<<(ostream& s, const SaveLoad& sl ) {
return sl.put(s); //uses the right put()
h

friend istream& operator>>(istream& s, SavelLoad& sl) {
return sl.get(s); //uses the right get()

}
public:
virtual ostream& put(ostream& s) const = 0; //write *this to
virtual istreamé& get(istream& s) = 0; //read *this from s
void saveToFile(std::string filename);
void loadFromFile(std::string filename);
#endif

La classe GloveCalibration

#ifndef GLOVECALIBRATION_H
#define GLOVECALIBRATION_H

#include "Saveload.h"

class GloveCalibration : public SavelLoad {



friend std::ostream& operator<<(std::ostreamé& output, c
friend std:istream& operator>>(std::istream& input, Gl

public:
GloveCalibration(int);
~GloveCalibration(void);

GloveCalibration& operator=(const GloveCalibration& gc

GloveCalibration (const GloveCalibration& gc);

unsigned short getRawMax(EfdSensors sensorld) {
return pUpper[sensorld];

b

unsigned short getRawMin(EfdSensors sensorld) {
return pLower[sensorld];

}

onst GloveCalibration& p);
oveCalibration& p);

/I copy co

void setRawMax(EfdSensors sensorld, unsigned short max) {

pUpper[sensorld] = max;

void setRawMin(EfdSensors sensorld, unsigned short min) {

pLower[sensorld] = min;

}

private:
std::ostream& put(ostream& s) const { return s <<

*this; };

std::istream& get(istream& s) { return s >> *this; };

unsigned short *pUpper;
unsigned short *pLower;
int numSensors;

friend class Glove;

#endif

#include "Glove.h"
#include "GloveCalibration.h"

GloveCalibration::GloveCalibration(int numSens) {

numSensors = numsSens;
pUpper = new unsigned shortfnumSensors];
pLower = new unsigned shortfnumSensors];

GlovecCalibration::~GloveCalibration(void){

delete[] pUpper;
delete[] pLower;

GlovecCalibration& GloveCalibration::operator=(const G

if (&gc != this) {
if (numSensors != gc.numSensors) {

loveCalibration& gc) {

); /I assignment

nstructor



delete[] pUpper;

delete[] pLower;

numsSensors = gc.numSensors;

pUpper = new unsigned shortfnumSensors];
pLower = new unsigned shortfnumSensors];

}
for (int i = 0 ; i < numSensors; i++ ) {
pUpperi] = gc.pUpper(i];
pLower[i] = gc.pLoweri];
}
return *this;
}
GloveCalibration::GloveCalibration (const GloveCalibr ation& gc) {
numsSensors = gc.numSensors;
pUpper = new unsigned shortfnumSensors];
pLower = new unsigned shortfnumSensors];
for (int i = 0 ; i < numSensors; i++ ) {
pUpper(i] = gc.pUpperfi];
pLower[i] = gc.pLowerf[i];
}
}
std::ostream& operator<<(std::ostream& output, const Gl oveCalibration& p) {
output << "(*;
for (int i = 0; i < p.numSensors-1; i++ )
output << p.pLower[i] << "-" << p.pUpper[i] << "|";
output << p.pLower[p.numSensors-1] << "-" << p.pUpper[p.n umSensors-1];
output << ")" ;
return output;
}
std::istream& operator>>(std::istream& input, GloveCal ibration& p) {
char useless;
input >> useless; //"("
for (int i = 0; i < p.numSensors-1; i++ )
input >> p.pLower[i] >> useless >> p.pUpper[i] >> useless;
input >> p.pLower[p.numSensors-1] >> useless >> p.pUpper[  p.numSensors-1];
input >> useless; //")"
return input;
}

La classe ScaledHandPosition

#ifndef SCALEDHANDPOSITION_H
#define SCALEDHANDPOSITION_H

#include <fglove.h>
#include "SavelLoad.h"
class ScaledHandPosition : public SavelLoad {

friend std::ostream& operator<<(std::ostreamé& output, c onst ScaledHandPosition& p);
friend std:istream& operator>>(std::istream& input, Sc aledHandPosition& p);



public:
ScaledHandPosition(int);
~ScaledHandPosition(void);

ScaledHandPosition& operator=(const ScaledHandPositio n& sh); // assignment
ScaledHandPosition (const ScaledHandPosition& sh); /I co py constructor

static void setCompareThreshold(float toll) {
cmpToll = toll;

h

static float getCompareThreshold() {
return cmpToll;

h
int cmp(const ScaledHandPosition *other) const {
for (int i = 0; i < numSensors; i++)
if ( (scaledSensorValues]i] - other->scaledSensorValues [i() < -cmpToll )
return -1; /I <
else if ( (scaledSensorValues[i] - other->scaledSensorVa lues[i]) > cmpToll )
return 1; />
return O; Il ==
}

bool operator== (const ScaledHandPosition &a ) const {
return (this->cmp(&a)==0);

}

bool operator!=( const ScaledHandPosition &a ) const {
return (this->cmp(&a)!=0);

bool operator<(const ScaledHandPosition &a) const {
return (this->cmp(&a)<0);
}

bool operator>(const ScaledHandPosition &a) const {
return (this->cmp(&a)>0);

}

float getSensorValue(EfdSensors sensorld) {
return scaledSensorValues[sensorld];

b

void setSensorValue(EfdSensors sensorld, float val) {
scaledSensorValues[sensorld] = val;

b

private:
std::ostream& put(std::ostream& s) const { return s << *thi s; }
std::istream& get(std::istream& s) { return s >> *this; };

float *scaledSensorValues;
int numSensors;
static float cmpToll; //threshold value in compare

friend class Glove;



#endif
#include "ScaledHandPosition.h"
float ScaledHandPosition::cmpToll = 0.15;

ScaledHandPosition::ScaledHandPosition(int numSens){
numSensors = numsSens;

scaledSensorValues = new floatihumSensors];

}

ScaledHandPosition::~ScaledHandPosition(void) {
delete[] scaledSensorValues;
}

ScaledHandPosition& ScaledHandPosition::operator=(co
if (&sh != this) {
if (numSensors != sh.numSensors) {
delete[] scaledSensorValues;
numSensors = sh.numSensors;
scaledSensorValues = new floatinumSensors];

nst ScaledHandPosition& sh) {

}
for (int i = 0 ; i < numSensors; i++ )
scaledSensorValues|i] = sh.scaledSensorValuesi];

return *this;

}

ScaledHandPosition::ScaledHandPosition (const ScaledH andPosition& sh) {

numSensors = sh.numSensors;
scaledSensorValues = new floatinumSensors];

for (int i = 0 ; i < numSensors; i++ )
scaledSensorValues|i] = sh.scaledSensorValuesli];

}

std::ostream& operator<<(std::ostream& output, const Sc aledHandPosition& p) {
output << "(*;
for (int i = 0; i < p.numSensors-1; i++ )

output << p.scaledSensorValues[i] << "|";

output << p.scaledSensorValues[p.numSensors-1];
output << ")" ;
return output;

}
std::istream& operator>>(std::istream& input, ScaledHa ndPosition& p) {
char useless;
input >> useless; //"("
for (int i = 0; i < p.numSensors-1; i++ )
input >> p.scaledSensorValues[i] >> useless;
input >> p.scaledSensorValues[p.numSensors-1];
input >> useless; //")"
return input;
}

La classe RawHandPosition
#ifndef RAWHANDPOSITION_H



#define RAWHANDPOSITION_H
#include <fglove.h>
#include "Saveload.h"

class RawHandPosition : public SavelLoad {

friend std::ostream& operator<<(std::ostreamé& output, c onst RawHandPosition& p);
friend std:istream& operator>>(std::istream& input, Ra wHandPosition& p);
public:

RawHandPosition(int);

~RawHandPosition(void);

RawHandPosition& operator=(const RawHandPosition& sh);  // assignment
RawHandPosition (const RawHandPosition& sh); /I copy cons tructor

unsigned short getSensorValue(EfdSensors sensorld) {
return rawSensorValues[sensorld];

h
void setSensorValue(EfdSensors sensorld, unsigned short val) {
rawSensorValues[sensorld] = val;
h
private:
std::ostream& put(std::ostream& s) const { return s << *thi s; }

std::istream& get(std::istream& s) { return s >> *this; };

unsigned short *rawSensorValues;
int numSensors;

friend class Glove;

b
#endif

#include "RawHandPosition.h"

RawHandPosition::RawHandPosition(int numSens) {
numSensors = numsSens;
rawSensorValues = new unsigned shortinumSensors];

}

RawHandPosition::~RawHandPosition(void) {
delete[] rawSensorValues;
}

RawHandPosition& RawHandPosition::operator=(const Raw HandPosition& sh) {
if (&sh != this) {
if (numSensors != sh.numSensors) {
delete[] rawSensorValues;
numSensors = sh.numSensors;
rawSensorValues = new unsigned shortinumSensors];

}

for (int i = 0 ; i < numSensors; i++ )



rawSensorValues[i] = sh.rawSensorValues]i;

return *this;

}

RawHandPosition::RawHandPosition (const RawHandPositi on& sh) {

numSensors = sh.numSensors;
rawSensorValues = new unsigned shortinumSensors];

for (int i = 0 ; i < numSensors; i++ )
rawSensorValues[i] = sh.rawSensorValuesi;

}
std::ostream& operator<<(std::ostream& output, const Ra wHandPosition& p) {
output << "(*;
for (int i = 0; i < p.numSensors-1; i++ )
output << p.rawSensorValues[i] << "[*;
output << p.rawSensorValues[p.numSensors-1];
output << ")" ;
return output;
}
std::istream& operator>>(std::istream& input, RawHandP osition& p) {
char useless;
input >> useless; //"("
for (int i = 0; i < p.numSensors-1; i++ )
input >> p.rawSensorValues|[i] >> useless;
input >> p.rawSensorValues[p.numSensors-1];
input >> useless; //")"
return input;
}

A.1.2 ISISgloveManager

La main class: I1SISgloveManagerApp

I *kkkhkkkhkkkkk
* Name: ISISgloveManagerApp.h
* Author: Dario Scarpa (dario.scarpa@duskzone.it)

***********/

#ifndef ISISGLOVEMANAGERAPP_H
#define ISISGLOVEMANAGERAPP_H

#include <wx/wxprec.h>

#ifdef _ BORLANDC__
#pragma hdrstop
#endif

#ifndef WX_PRECOMP
#include <wx/wx.h>
#endif

class 1SISgloveManagerApp : public wxApp {
public:

virtual bool Onlnit();



b
#endif // ISISGLOVEMANAGERAPP_H_H

#ifdef WX_PRECOMP //
#include "wx_pch.h"
#endif

#ifdef _ BORLANDC__
#pragma hdrstop

#endif //__BORLANDC__

#include "ISISgloveManagerApp.h"
#include "GUI/ISISgloveTabs.h"

IMPLEMENT_APP(ISISgloveManagerApp);
bool ISISgloveManagerApp::Oninit() {

ISISgloveTabs* mainWindow = new ISISgloveTabs( NULL, ID_I SISGLOVEMANAGER );
mainWindow->Show(true);

return true;

Implementazione GUI: la classe I1SISgloveTabs
i, I

/I Name: ISISgloveTabs

/I Purpose: ISISgloveManager tab-based GUI

/I Author: Dario 'Dusk' Scarpa

/I Created: 26/06/2007 02:51:32

[T T T [T
/I Generated by DialogBlocks (unregistered), 26/06/2007 0 2:51:32

/l...and hand-edited in the following months :)

#ifndef _ISISGLOVETABS_H_
#define _ISISGLOVETABS_H_

#if defined(__GNUG__) && !defined(NO_GCC_PRAGMA)
#pragma interface "ISISgloveTabs.h"
#endif

[*!
* Includes
*/
#include "wx/wx.h"

/lll@begin includes
#include "wx/frame.h"
#include "wx/notebook.h"
#include "wx/tglbtn.h"
#include "wx/grid.h"
/lll@end includes



[[FxRxx MY INCLUDE S*¥ssxk

#include
#include
#include
#include
#include
#include
#include
#include

<vector>

<map>

<wx/socket.h>

"TaskBarlcon.h"
"../gloveAPI/ScaledHandPosition.h"
"../gloveAPI/RawHandPosition.h"
"../gloveAPI/GloveCalibration.h"
"../gloveAPI/Glove.h"

1l

/*!

* Forward declarations

*/

/lll@begin forward declarations
class wxToggleButton;

class wxGrid;

/lll@end forward declarations
class TServerHandler;

class TGloveHandler;

/!

* Control identifiers

*/

/lll@begin control identifiers

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

ID_ISISGLOVEMANAGER 10007
ID_NOTEBOOK_GLOVEMANAGER 10008
ID_PANEL_GLOVE 10009

ID_STATICTEXT 10000

ID_CHOICE_GLOVE_SERIALPORT 10001
ID_TOGGLEBUTTON_GLOVE_OPENCLOSE 10011
ID_STATICTEXT1 10013

ID_BUTTON_GLOVE_CALIBSAVE 10014
ID_BUTTON_GLOVE_CALIBLOAD 10016
ID_BUTTON_GLOVE_CALIBRESET 10017

ID_GRID 10025

ID_PANEL_RECOGNITION 10005
ID_SLIDER_RECOGNITION_THRESHOLD 10002
ID_STATICTEXT_RECOGNITION_CURRENTGESTURE 1000
ID_BUTTON_RECOGNITION_ADDGESTURE 10006
ID_LISTBOX_RECOGNITION_KNOWNGESTURES 10023
ID_BUTTON_RECOGNITION_DELETEGESTURES 10024
ID_PANEL_TCPSERVER 10004
ID_COMBOBOX_TCPSERVER_LIF 10010
ID_TEXTCTRL_TCPSERVER_LPORT 10015
ID_TOGGLEBUTTON_TCPSERVER_STARTSTOP 10019
ID_LISTBOX_TCPSERVER_CLIENTS 10020
ID_PANEL_EVENTLOG 10012
ID_TEXTCTRL_EVENTLOG_TXTLOG 10021
ID_BUTTON_EVENTLOG_CLEAR 10022
SYMBOL_ISISGLOVETABS_STYLE wxCAPTION|wxRBSIRBER|wxSYSTEM_MENU|wxCLOSE_BOX
SYMBOL_ISISGLOVETABS_TITLE _("ISIS GloveManatie
SYMBOL_ISISGLOVETABS_IDNAME ID_ISISGLOVERRANAG



#define SYMBOL_ISISGLOVETABS_SIZE wxSize(480, 360)
#define SYMBOL_ISISGLOVETABS_POSITION wxDefaultPogiti

#define THREAD_EVENT 500
/lll@end control identifiers

!
* Compatibility
*

#ifndef wxCLOSE_BOX
#define wxCLOSE_BOX 0x1000
#endif

/*!
* |SISgloveTabs class declaration
*/

class 1SISgloveTabs: public wxFrame

{
DECLARE_CLASS( ISISgloveTabs )
DECLARE_EVENT_TABLE()
public:
/Il Constructors
ISISgloveTabs();
ISISgloveTabs( wxWindow* parent,
wxWindowID id = SYMBOL_ISISGLOVETABS_IDNAME,
const wxString& caption = SYMBOL_ISISGLOVETABS_TITLE,
const wxPoint& pos = SYMBOL_ISISGLOVETABS_POSITION,
const wxSize& size = SYMBOL_ISISGLOVETABS_SIZE,
long style = SYMBOL_ISISGLOVETABS_STYLE );
bool Create( wxWindow* parent,
wxWindowID id = SYMBOL_ISISGLOVETABS_IDNAME,
const wxString& caption = SYMBOL_ISISGLOVETABS_TITLE,
const wxPoint& pos = SYMBOL_ISISGLOVETABS_POSITION,
const wxSize& size = SYMBOL_ISISGLOVETABS_SIZE,
long style = SYMBOL_ISISGLOVETABS_STYLE );
/Il Destructor
~ISISgloveTabs();
private:
/Il Initialises member variables
void Init();

/Il Creates the controls and sizers
void CreateControls();

/lll@begin 1SISgloveTabs event handler declarations

/Il wxEVT_COMMAND_CHECKBOX_CLICKED event handler foT@sGLEBUTTON_GLOVE_OPENCLOSE
void OnTogglebuttonGloveOpencloseClick( wxCommandEvent& event );

Il wxEVT_COMMAND_BUTTON_CLICKED event handler for IDTBDN_GLOVE_CALIBSAVE



void OnButtonGloveCalibsaveClick( wxCommandEvent& event );

/Il wxEVT_COMMAND_BUTTON_CLICKED event handler for IDTBDN_GLOVE_CALIBLOAD
void OnButtonGloveCalibloadClick( wxCommandEvent& even t );

/Il wxEVT_COMMAND_BUTTON_CLICKED event handler for IDI'BON_GLOVE_CALIBRESET
void OnButtonGloveCalibresetClick( wxCommandEvent& eve nt );

/Il wxEVT_COMMAND_SLIDER_UPDATED event handler for IDDEHR_RECOGNITION_THRESHOLD
void OnSliderRecognitionThresholdUpdated( wxCommandEv ent& event );

/Il wxEVT_COMMAND_BUTTON_CLICKED event handler for IDI'BON_RECOGNITION_ADDGESTURE
void OnButtonRecognitionAddgestureClick( wxCommandEve nt& event );

/Il wxEVT_COMMAND_BUTTON_CLICKED event handler for IDTBON_RECOGNITION_DELETEGESTURES
void OnButtonRecognitionDeletegesturesClick( wxComman dEvent& event );

/Il wxEVT_COMMAND_CHECKBOX_CLICKED event handler foTf@5GLEBUTTON_TCPSERVER_STARTSTOP
void OnTogglebuttonTcpserverStartstopClick( wxCommand Event& event );

Il wxEVT_COMMAND_BUTTON_CLICKED event handler for IDTBDN_EVENTLOG_CLEAR
void OnButtonEventlogClearClick( wxCommandEvent& event );

/lll@end 1SISgloveTabs event handler declarations

/levent handler used in thread communication and sync
void OnThreadEvent(wxCommandEvent& event);

/lll@begin 1SISgloveTabs member function declarations

/Il Retrieves bitmap resources
wxBitmap GetBitmapResource( const wxString& name );

/Il Retrieves icon resources
wxlcon GetlconResource( const wxString& name );
/lll@end 1SISgloveTabs member function declarations

/Il Should we show tooltips?
static bool ShowToolTips();

/lll@begin 1SISgloveTabs member variables
wxChoice* choiceSerialPort;
wxToggleButton* btnOpenCloseGlove;
wxStaticBox* sboxDevicelnfo;
wxStaticText* txtDImodelLabel;
wxStaticText* txtDimodel;
wxStaticText* txtDlhandednessLabel;
wxStaticText* txtDlhandedness;
wxStaticText* txtDldriverinfoLabel;
wxStaticText* txtDldriverinfo;
wxStaticBox* sboxCalibration;
wxStaticText* txtLoadedCalibrationLabel;
wxStaticText* txtLoadedCalibration;
wxButton* btnCalibrationSave;



wxButton* btnCalibrationLoad;
wxButton* btnCalibrationReset;
wxGrid* gloveGrid;
wxSlider* sliderRecognition;
wxStaticText* txtRecognizedGesture;
wxButton* btnAddGesture;
wxListBox* listBoxKnownGestures;
wxComboBox* combolListlF;
wxTextCtrl* txtListPort;
wxToggleButton* btnServerStartStop;
wxListBox* listBoxClients;
wxTextCtrl* txtlog;

/lll@end 1SISgloveTabs member variables

J[Frxrxirrix BEGIN HAND-CODED STUFF sk

/I global
private:
void ConfigureControls();
void initTaskBarlcon();
void destroyTaskBarlcon();
void OnClose(wxCloseEvent& event);
public:
void exit();
void ErrorMessageBox(wxString msg);
wxString getDataDir() { return dataDir;};

/lidle update stuff

private:
void Onldle(wxldleEvent& event);
void idleUpdateGrid();
/Ivoid idleUpdatePosMatch();

/I glove tab

private:
void startStopGlove();
void startGlove();
void stopGlove();
void onGloveStarted();
void onGloveStopped();

void saveCalibration();
void loadCalibration();
void resetCalibration();

void EnableCalibrationBox(bool);
void EnableDevicelnfoBox(bool);
public:
void setGridDataSource(ScaledHandPosition *shp, RawHan dPosition *rhp, GloveCalibration *gc);

/lrecognition tab

private:
void EnableGestureControls(bool status);
void setCompareThresholdBySliderValue();
void onPositionMatch();



void deleteSelectedGesture();
void addCurrentGesture();

public:
void setGestureMatchString(std::string &s);
void refreshKnownGesturesList(std::map<ScaledHandPos ition,std::string>);

lIserver tab
private:
void startStopServer();
void startServer();
void stopServer();
void onServerStarted();
void onServerStopped();
void EnableServerControls(bool);

public:
void refreshClientList(std::vector<wxSocketBase*> cli ents);

/I log tab
public:
void log (const wxString& text);

protected:
TaskBarlcon  *m_taskBarlcon;
#if defined(__ WXCOCOA_ )
TaskBarlcon  *m_dockicon;
#endif

private:
bool closingApp;
bool serverStoppedByGloveStop;

ScaledHandPosition *c_shp;
RawHandPosition *c_rhp;
GloveCalibration *c_gc;

std::string posMatch;
wxString dataDir;
//********** END HAND_CODED STUFF K*kkkkkkkkkkkkk

b
#endif
/I _ISISGLOVETABS H_

#if defined(__GNUG__) && !defined(NO_GCC_PRAGMA)
#pragma implementation "ISISgloveTabs.h"
#endif

/I For compilers that support precompilation, includes "wx Iwx.h".
#include "wx/wxprec.h"

#ifdef _ BORLANDC__
#pragma hdrstop



#endif

#ifndef WX_PRECOMP
#include "wx/wx.h"
#endif

/lll@begin includes
/lll@end includes

#include "ISISgloveTabs.h"

/lll@begin XPM images
#include "glovelcon32.xpm"
/lll@end XPM images

/Ibegin myStuff
#include <map>
#include <string>
#include <sstream>
#include <fstream>

#include <wx/socket.h>
#include <wx/thread.h>
#include <wx/wfstream.h>
#include <wx/txtstrm.h>
#include <wx/filename.h>
#include <wx/datetime.h>

#include "../GuiThreadsComm.h"
#include "../TServerListener.h"
#include "../TGloveHandler.h"
#include "../GestureRecognition.h
#include "../ClientsHandling.h"

TServerListener *serverThread;
TGloveHandler *gloveThread;

/lend myStuff

I

* |SISgloveTabs type definition

*/

IMPLEMENT_CLASS( ISISgloveTabs, wxFrame )
/!

* |SISgloveTabs event table definition

*/

BEGIN_EVENT_TABLE( ISISgloveTabs, wxFrame )

/lll@begin 1SISgloveTabs event table entries
EVT_TOGGLEBUTTON( ID_TOGGLEBUTTON_GLOVE_OPENZI@SEabES:OnTogglebuttonGloveOpencloseClick )

EVT_BUTTON( ID_BUTTON_GLOVE_CALIBSAVE, ISISgloveTatButtonGloveCalibsaveClick )



EVT_BUTTON( ID_BUTTON_GLOVE_CALIBLOAD, ISISgloveatgittonGloveCalibloadClick )

EVT_BUTTON( ID_BUTTON_GLOVE_CALIBRESET, ISISglovediaBsttonGloveCalibresetClick )

EVT_SLIDER( ID_SLIDER_RECOGNITION_THRESHOLD, IStSalos.:OnSliderRecognitionThresholdUpdated )
EVT_BUTTON( ID_BUTTON_RECOGNITION_ADDGESTUREyelBBgimOnButtonRecognitionAddgestureClick )
EVT_BUTTON( ID_BUTTON_RECOGNITION_DELETEGEST®ESeT&bs::OnButtonRecognitionDeletegesturesClick )
EVT_TOGGLEBUTTON(ID_TOGGLEBUTTON_TCPSERVER, SBARIIGEDabs::OnTogglebuttonTcpserverStartstopCl ick)
EVT_BUTTON( ID_BUTTON_EVENTLOG_CLEAR, ISISgloveTaiuttonEventlogClearClick )

/lll@end 1SISgloveTabs event table entries
EVT_CLOSE(ISISgloveTabs::OnClose)

EVT_MENU(THREAD_EVENT, ISISgloveTabs::OnThreadEvent)
EVT_IDLE(ISISgloveTabs::Onldle)
END_EVENT_TABLE()

/!
* |SISgloveTabs constructors
*/

void ISISgloveTabs::ErrorMessageBox(wxString msg) {
wxMessageBox(msg, _("Error!"), wxICON_ERROR);
}

ISISgloveTabs::ISISgloveTabs()

{
Init();

ISISgloveTabs::ISISgloveTabs(wxWindow* parent,

wxWindowlD id,
const wxString& caption,
const wxPoint& pos,
const wxSize& size,
long style ) {

Init();

Create( parent, id, caption, pos, size, style );

}

/!
* |SISgloveTabs creator

*

/

bool ISISgloveTabs::Create( wxWindow* parent,
wxWindowlID id,
const wxString& caption,
const wxPoint& pos,



const wxSize& size,
long style ){
/lll@begin 1SISgloveTabs creation
wxFrame::Create( parent, id, caption, pos, size, style

CreateControls();
/ISetlcon(GetlconResource(wxT("glovelcon32.xpm")));
Setlcon(image_xpm);
Centre();

/lll@end 1SISgloveTabs creation
return true;

}

/!
* |SISgloveTabs destructor
*

ISISgloveTabs::~ISISgloveTabs()

{

/lll@begin 1SISgloveTabs destruction

/lll@end 1SISgloveTabs destruction
destroyTaskBarlcon();

}

T
* Member initialisation
*/

void ISISgloveTabs::Init()

/lll@begin 1SISgloveTabs member initialisation
choiceSerialPort = NULL;
btnOpenCloseGlove = NULL;
sboxDevicelnfo = NULL,;
txtDImodelLabel = NULL;
txtDImodel = NULL;
txtDIhandednessLabel = NULL;
txtDIhandedness = NULL;
txtDldriverinfoLabel = NULL;
txtDIdriverinfo = NULL;
sboxCalibration = NULL;
txtLoadedCalibrationLabel = NULL;
txtLoadedCalibration = NULL;
btnCalibrationSave = NULL;
btnCalibrationLoad = NULL;
btnCalibrationReset = NULL;
gloveGrid = NULL;
sliderRecognition = NULL;
txtRecognizedGesture = NULL;
btnAddGesture = NULL;
listBoxKnownGestures = NULL;
combolListlF = NULL;
txtListPort = NULL;
btnServerStartStop = NULL;
listBoxClients = NULL;
txtlog = NULL;



/lll@end 1SISgloveTabs member initialisation
dataDir = _("./data/");
}

/*!
* Control creation for ISISgloveTabs
*

void ISISgloveTabs::CreateControls()
/lll@begin 1SISgloveTabs content construction
ISISgloveTabs* itemFramel = this;

wxNotebook* itemNotebook2 = new wxNotebook( itemFramel, | D_NOTEBOOK_GLOVEMANAGER,
wxDefaultPosition, wxDefaultSize, wxBK_DEFAULT );

wxPanel* itemPanel3 = new wxPanel( itemNotebook2, ID_PANEL_GLOVE,

wxDefaultPosition, wxDefaultSize, wxSUNKEN_BORDER|wXTAB_TRAVERSAL );
wxBoxSizer* itemBoxSizer4d = new wxBoxSizer(wxHORIZONTA);
itemPanel3->SetSizer(itemBoxSizer4);

wxBoxSizer* itemBoxSizer5 = new wxBoxSizer(wxVERTICAL);
itemBoxSizer4->Add(itemBoxSizer5, 0, wxGROW|wxALL, 5);
wxBoxSizer* itemBoxSizer6 = new wxBoxSizer(wxHORIZONTA);
itemBoxSizer5->Add(itemBoxSizer6, 0, wxALIGN_CENTER_HORIZONTAL|wxALL, 5);
wxStaticText* itemStaticText7 = new wxStaticText( itemPa nel3, ID_STATICTEXT,
_("Port"), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer6->Add(itemStaticText7, 0, wxALIGN_CENTER _VERTICAL|wxXALL|wxADJUST_MINSIZE, 5);

wxArrayString choiceSerialPortStrings;

1/ #ifdef WIN32
choiceSerialPortStrings.Add(_("<auto>"));
choiceSerialPortStrings.Add(_("COM1"));
choiceSerialPortStrings.Add(_("COM2"));
choiceSerialPortStrings.Add(_("COM3"));
choiceSerialPortStrings.Add(_("COM4"));
choiceSerialPortStrings.Add(_("COM5"));
choiceSerialPortStrings.Add(_("COME6"));
choiceSerialPortStrings.Add(_("COM7"));
choiceSerialPortStrings.Add(_("COM8"));

1 #else
choiceSerialPortStrings.Add(_("/dev/glove"));
choiceSerialPortStrings.Add(_("/dev/ttyS0"));

1 #endif
choiceSerialPort = new wxChoice( itemPanel3, ID_CHOICE_G LOVE_SERIALPORT,
wxDefaultPosition, wxDefaultSize, choiceSerialPortStr ings, 0 );

choiceSerialPort->SetStringSelection(_("<auto>"));
itemBoxSizer6->Add(choiceSerialPort, 0, wxALIGN_CENTE R_VERTICAL|wXALL, 5);

btnOpenCloseGlove = new wxToggleButton( itemPanel3, ID_T OGGLEBUTTON_GLOVE_OPENCLOSE,
_("Open Device"), wxDefaultPosition, wxDefaultSize, 0 );

btnOpenCloseGlove->SetValue(false);

itemBoxSizer6->Add(btnOpenCloseGlove, 0, wxALIGN_CENTER_VERTICAL|wxXALL, 5);



sboxDevicelnfo = new wxStaticBox(itemPanel3, wxID_ANY, _  (“"Device Info"));
wxStaticBoxSizer* itemStaticBoxSizerl0 = new wxStaticBo xSizer(sboxDevicelnfo, wWxVERTICAL);
itemBoxSizer5->Add(itemStaticBoxSizer10, 0, wxALIGN_C ENTER_HORIZONTAL|wXALL, 5);
wxGridSizer* itemGridSizerll = new wxGridSizer(3, 2, 0, 0) ;
itemStaticBoxSizer10->Add(itemGridSizer1l, 0, wxALIGN _CENTER_HORIZONTAL|wxALL, 5);
txtDImodelLabel = new wxStaticText( itemPanel3, wxID_STA TIC,
_("Model:"), wxDefaultPosition, wxDefaultSize, 0 );
itemGridSizer11->Add(txtDImodelLabel, 0,
WXALIGN_RIGHT|wxALIGN_CENTER_VERTICAL|WXALL|WXRDJINSIZE, 5);

txtDImodel = new wxStaticText( itemPanel3, wxID_STATIC,
_("<unknown>"), wxDefaultPosition, wxDefaultSize, 0 );
itemGridSizerl1->Add(txtDImodel, 0,
WXALIGN_LEFT|wWXALIGN_CENTER_VERTICAL|WXALL|wxADMINSIZE, 5);

txtDIhandednessLabel = new wxStaticText( itemPanel3, wxl D_STATIC,
_("Handedness:"), wxDefaultPosition, wxDefaultSize, 0 ) ;
itemGridSizerl1l->Add(txtDIhandednessLabel, 0, wxALIGN _RIGHT|wxALIGN_CENTER_VERTICAL|wWXALL|wXxADJUST 2#IN

txtDIhandedness = new wxStaticText( itemPanel3, wxID_STA TIC,
_("<unknown>"), wxDefaultPosition, wxDefaultSize, 0 );
itemGridSizerl1->Add(txtDlhandedness, 0, wWxALIGN_LEFT |wxALIGN_CENTER_VERTICAL|wxXALL|wxADJUST_MINSIZE, 5

[*txtDldriverinfoLabel = new wxStaticText( itemPanel3, w xID_STATIC,
_("Driver Info:"), wxDefaultPosition, wxDefaultSize, 0 ) ;
itemGridSizer11->Add(txtDldriverinfoLabel, 0, wxALIGN _RIGHT|wxALIGN_CENTER_VERTICAL|WXALL|wxADJUST 24N

txtDldriverinfo = new wxStaticText( itemPanel3, wxID_STA TIC,
_("<unknown>"), wxDefaultPosition, wxDefaultSize, 0 );
itemGridSizer11->Add(txtDldriverinfo, 0, wxALIGN_LEFT |[WxALIGN_CENTER_VERTICAL|WXALL|wxADJUST_MINSIZE, 5
*
/

sboxCalibration = new wxStaticBox(itemPanel3, wxID_ANY, _("Calibration™));
wxStaticBoxSizer* itemStaticBoxSizerl8 = new wxStaticBo xSizer(sboxCalibration, wxVERTICAL);
itemBoxSizer5->Add(itemStaticBoxSizer1l8, 0, wxALIGN_C ENTER_HORIZONTAL|wxXALL, 5);
wxBoxSizer* itemBoxSizerl9 = new wxBoxSizer(WxHORIZONTA);
itemStaticBoxSizer18->Add(itemBoxSizerl9, 0, wxALIGN_  CENTER_HORIZONTAL|wxALL, 5);
txtLoadedCalibrationLabel = new wxStaticText( itemPanel 3, ID_STATICTEXTL,

_("Loaded Calibration:"), wxDefaultPosition, wxDefault Size, 0);
itemBoxSizer19->Add(txtLoadedCalibrationLabel, 0, wxA LIGN_CENTER_VERTICAL|wxXALL|wxADJUST_MINSIZE, 5);

txtLoadedCalibration = new wxStaticText( itemPanel3, wxl D_STATIC,
_("<none>"), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer19->Add(txtLoadedCalibration, 0, wWxALIGN_ CENTER_VERTICAL|wWXALL|wxADJUST_MINSIZE, 5);

wxBoxSizer* itemBoxSizer22 = new wxBoxSizer(WxHORIZONTA);
itemStaticBoxSizer18->Add(itemBoxSizer22, 0, wxALIGN_  CENTER_HORIZONTAL|wxALL, 5);
btnCalibrationSave = new wxButton( itemPanel3, ID_BUTTON _GLOVE_CALIBSAVE,
_("Save..."), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer22->Add(btnCalibrationSave, 0, wWxALIGN_CE NTER_VERTICAL|wxALL, 5);

btnCalibrationLoad = new wxButton( itemPanel3, ID_BUTTON _GLOVE_CALIBLOAD,
_("Load..."), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer22->Add(btnCalibrationLoad, 0, wxALIGN_CE NTER_VERTICAL|wXALL, 5);

btnCalibrationReset = new wxButton( itemPanel3, ID_ BUTTO N_GLOVE_CALIBRESET,



_("Reset"), wxDefaultPosition, wxDefaultSize, 0 );
itemStaticBoxSizer18->Add(btnCalibrationReset, 0, wxA LIGN_CENTER_HORIZONTAL|wxALL, 5);

wxBoxSizer* itemBoxSizer26 = new wxBoxSizer(wxVERTICAL);
itemBoxSizer4->Add(itemBoxSizer26, 0, wxGROW|wxALL, 5) ;

/* begin grid hand-modified */
gloveGrid = new wxGrid( itemPanel3, ID_GRID, wxDefaultPos ition, wxSize(240, 320), 0 );

gloveGrid->SetDefaultColSize(32);
gloveGrid->SetDefaultRowSize(10);
gloveGrid->SetColLabelSize(14);
gloveGrid->SetRowLabelSize(100);
/* end grid hand-modified */

gloveGrid->CreateGrid(18, 4, wxGrid::wxGridSelectCell s);
itemBoxSizer26->Add(gloveGrid, 0, wxGROW, 5);

itemNotebook2->AddPage(itemPanel3, _("Glove"));

wxPanel* itemPanel28 = new wxPanel( itemNotebook2, ID_PAN EL_RECOGNITION,

wxDefaultPosition, wxDefaultSize, wxSUNKEN_BORDER|wXxTAB_TRAVERSAL );
wxBoxSizer* itemBoxSizer29 = new wxBoxSizer(WxHORIZONTA);
itemPanel28->SetSizer(itemBoxSizer29);

wxBoxSizer* itemBoxSizer30 = new wxBoxSizer(wxVERTICAL);
itemBoxSizer29->Add(itemBoxSizer30, 1, wxALIGN_CENTER_VERTICAL|wxXALL, 5);
wxBoxSizer* itemBoxSizer3l = new wxBoxSizer(wxVERTICAL);
itemBoxSizer30->Add(itemBoxSizer31, 0, wxALIGN_CENTER_HORIZONTAL|wxALL, 5);
wxStaticText* itemStaticText32 = new wxStaticText( itemP anel28, wxID_STATIC,
_("Recognition threshold"), wxDefaultPosition, wxDefau [tSize, 0 );
itemBoxSizer31->Add(itemStaticText32, 0, wxALIGN_CENT ER_HORIZONTAL|wxALL, 5);

wxBoxSizer* itemBoxSizer33 = new wxBoxSizer(WxHORIZONTA);
itemBoxSizer31->Add(itemBoxSizer33, 0, wxALIGN_CENTER_HORIZONTAL|wxALL, 5);
wxStaticText* itemStaticText34 = new wxStaticText( itemP anel28, wxID_STATIC,
_("MIN"), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer33->Add(itemStaticText34, 0, wxALIGN_CENT ER_VERTICAL|wxALL, 5);

sliderRecognition = new wxSlider( itemPanel28, ID_SLIDER _RECOGNITION_THRESHOLD,
25, 5, 50, wxDefaultPosition, wxDefaultSize, wxSL_HORIZO  NTAL | wxSL_AUTOTICKS | wxSL_LABELS);
itemBoxSizer33->Add(sliderRecognition, 0, wxALIGN_CEN TER_VERTICAL|wxALL, 5);

wxStaticText* itemStaticText36 = new wxStaticText( itemP anel28, wxID_STATIC,
_("MAX"), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer33->Add(itemStaticText36, 0, wxALIGN_CENT ER_VERTICAL|wxXALL, 5);

wxBoxSizer* itemBoxSizer37 = new wxBoxSizer(wxVERTICAL);
itemBoxSizer30->Add(itemBoxSizer37, 0, wxALIGN_CENTER_HORIZONTAL|wxALL, 5);
wxStaticText* itemStaticText38 = new wxStaticText( itemP anel28, wxID_STATIC,
_("Current Hand Gesture:"), wxDefaultPosition, wxDefaul tSize, 0 );
itemBoxSizer37->Add(itemStaticText38, 0, wxALIGN_CENT ER_HORIZONTAL|wxALL, 5);

txtRecognizedGesture = new wxStaticText( itemPanel28, ID _STATICTEXT_RECOGNITION_CURRENTGESTURE,
_("<not recognized>"), wxDefaultPosition, wxDefaultSiz e, 0);
itemBoxSizer37->Add(txtRecognizedGesture, 0, wxALIGN_ CENTER_HORIZONTAL|wxALL, 5);



btnAddGesture = new wxButton( itemPanel28, ID_BUTTON_REOGNITION_ADDGESTURE,
_("Add to known..."), wxDefaultPosition, wxDefaultSize, 0);
itemBoxSizer37->Add(btnAddGesture, 0, wWxALIGN_CENTER_HORIZONTAL|wXALL, 5);

wxBoxSizer* itemBoxSizer4dl = new wxBoxSizer(wxVERTICAL);

itemBoxSizer29->Add(itemBoxSizer41l, 0, wxGROW|wxALL, 5 );

wxStaticText* itemStaticText42 = new wxStaticText( itemP anel28, wxID_STATIC,
_("Known hand gestures"), wxDefaultPosition, wxDefaultS ize, 0);

itemBoxSizer41->Add(itemStaticText42, 0, wxALIGN_CENT ER_HORIZONTAL|wxALL, 5);

wxArrayString listBoxKnownGesturesStrings;

listBoxKnownGestures = new wxListBox( itemPanel28, ID_LI STBOX_RECOGNITION_KNOWNGESTURES,
wxDefaultPosition, wxDefaultSize, listBoxKnownGesture sStrings, WxLB_SINGLE );

itemBoxSizer41->Add(listBoxKnownGestures, 1, wxGROW|w XxALL, 5);

wxButton* itemButton44 = new wxButton( itemPanel28, ID_BU TTON_RECOGNITION_DELETEGESTURES,
_("Delete selected"), wxDefaultPosition, wxDefaultSize , 0);
itemBoxSizer41->Add(itemButton44, 0, wxALIGN_CENTER_HORIZONTAL|wxALL, 5);

itemNotebook2->AddPage(itemPanel28, _("Recognition”) );

wxPanel* itemPanel45 = new wxPanel( itemNotebook2, ID_PAN EL_TCPSERVER,

wxDefaultPosition, wxDefaultSize, wxSUNKEN_BORDER|wXTAB_TRAVERSAL );
wxBoxSizer* itemBoxSizer4d6 = new wxBoxSizer(wxVERTICAL);
itemPanel45->SetSizer(itemBoxSizer46);

wxGridSizer* itemGridSizerd7 = new wxGridSizer(2, 2, 0, 0) ;
itemBoxSizer46->Add(itemGridSizer47, 0, wxALIGN_CENTE R_HORIZONTAL|wXALL, 5);
wxStaticText* itemStaticText48 = new wxStaticText( itemP anel45, wxID_STATIC,
_("Network Interface Binding"), wxDefaultPosition, wxDe faultSize, 0 );
itemGridSizer47->Add(itemStaticText48, 0, wxALIGN_RIG HT|wxALIGN_CENTER_VERTICAL|wxALL, 5);

wxArrayString combolListIFStrings;
combolListIFStrings.Add(_("Any"));
combolListIFStrings.Add(_("127.0.0.1"));
combolListlF = new wxComboBox( itemPanel45, ID_COMBOBOXPSERVER_LIF,
_("Any"), wxDefaultPosition, wxSize(100, -1), comboList IFStrings, wxCB_DROPDOWN );
combolListlF->SetStringSelection(_("Any"));
itemGridSizer47->Add(combolListlF, 0, wxALIGN_LEFT|wxA LIGN_CENTER_VERTICAL|wxALL, 5);

wxStaticText* itemStaticText50 = new wxStaticText( itemP anel45, wxID_STATIC,
_("Listening Port"), wxDefaultPosition, wxDefaultSize, 0);
itemGridSizer47->Add(itemStaticText50, 0, wxALIGN_RIG HT|wxALIGN_CENTER_VERTICAL|wXALL, 5);

txtListPort = new wxTextCtrl( itemPanel45, ID_TEXTCTRL_T CPSERVER_LPORT,
_("4242"), wxDefaultPosition, wxSize(50, -1), 0 );
txtListPort->SetMaxLength(5);
itemGridSizer47->Add(txtListPort, 0, wxALIGN_LEFT|wxA LIGN_CENTER_VERTICAL|wxALL, 5);

btnServerStartStop = new wxToggleButton( itemPanel45, ID _TOGGLEBUTTON_TCPSERVER_STARTSTOP,
_("Start Listening"), wxDefaultPosition, wxDefaultSize , 0);

btnServerStartStop->SetValue(false);

itemBoxSizer46->Add(btnServerStartStop, 0, WxALIGN_CE NTER_HORIZONTAL|wxALL, 5);

wxStaticBox* itemStaticBoxSizer53Static = new wxStaticB ox(itemPanel45, wxID_ANY, _("Connected Clients"));



wxStaticBoxSizer* itemStaticBoxSizer53 = new wxStaticBo xSizer(itemStaticBoxSizer53Static, wxVERTICAL);
itemBoxSizer46->Add(itemStaticBoxSizer53, 0, wxALIGN_  CENTER_HORIZONTAL|wxALL, 5);
wxArrayString listBoxClientsStrings;
listBoxClients = new wxListBox( itemPanel45, ID_LISTBOX_  TCPSERVER_CLIENTS,

wxDefaultPosition, wxSize(-1, 140), listBoxClientsStri ngs, WxLB_SINGLE );
itemStaticBoxSizer53->Add(listBoxClients, 0, wxALIGN_ CENTER_HORIZONTAL|wxALL, 5);

itemNotebook2->AddPage(itemPanel45, _(“TCP Server"));

wxPanel* itemPanel55 = new wxPanel( itemNotebook2, ID_PAN EL_EVENTLOG,

wxDefaultPosition, wxDefaultSize, wxSUNKEN_BORDER|wxTAB_TRAVERSAL );
wxBoxSizer* itemBoxSizer56 = new wxBoxSizer(wxVERTICAL);
itemPanel55->SetSizer(itemBoxSizer56);

txtlog = new wxTextCtrl( itemPanel55, ID_TEXTCTRL_EVENTL OG_TXTLOG,
_T("), wxDefaultPosition, wxDefaultSize, wxTE_MULTILI NE );
itemBoxSizer56->Add(txtlog, 1, wxGROW|wxALL, 5);

wxButton* itemButton58 = new wxButton( itemPanel55, ID_BU TTON_EVENTLOG_CLEAR,
_("Clear"), wxDefaultPosition, wxDefaultSize, 0 );
itemBoxSizer56->Add(itemButton58, 0, wxALIGN_CENTER_HORIZONTAL|wxALL, 5);

itemNotebook2->AddPage(itemPanel55, _("Event log"));

/lll@end 1SISgloveTabs content construction
ConfigureControls();
}

/1

* WxEVT_COMMAND_CHECKBOX_CLICKED event handler for GIEBUTTON_GLOVE_OPENCLOSE

*/

void ISISgloveTabs::OnTogglebuttonGloveOpencloseClic k( wxCommandEvent& event ) {
startStopGlove();

}

I

* WxEVT_COMMAND_BUTTON_CLICKED event handler for ID BWT3LOVE_CALIBSAVE

*/

void 1SISgloveTabs::OnButtonGloveCalibsaveClick( wxCo mmandEvent& event ) {
saveCalibration();

}

I

* wxEVT_COMMAND_BUTTON_CLICKED event handler for ID BNJTALOVE_CALIBLOAD

*/

void 1SISgloveTabs::OnButtonGloveCalibloadClick( wxCo mmandEvent& event ) {
loadCalibration();

}

I

* WwxEVT_COMMAND_BUTTON_CLICKED event handler for ID BTILOVE_CALIBRESET

*/

void 1SISgloveTabs::OnButtonGloveCalibresetClick( wxC ommandEvent& event ) {
resetCalibration();

}



/1

* WxEVT_COMMAND_SLIDER_UPDATED event handler for ID ERIRECOGNITION_THRESHOLD

*/

void 1SISgloveTabs::OnSliderRecognitionThresholdUpda ted( wxCommandEvent& event ) {
setCompareThresholdBySliderValue();

}

void ISISgloveTabs::setCompareThresholdBySliderValue 0 {
int val = sliderRecognition->GetValue();
float fval = ((float) val) / 100;
ScaledHandPosition::setCompareThreshold(fval);

}

/*!

* wxEVT_COMMAND_BUTTON_CLICKED event handler for ID @TRECOGNITION_ADDGESTURE
*

/

void ISISgloveTabs::OnButtonRecognitionAddgestureCli ck( wxCommandEvent& event ) {
addCurrentGesture();

}

/*!

* wxEVT_COMMAND_BUTTON_CLICKED event handler for ID @UTRECOGNITION_DELETEGESTURES
*
/
void ISISgloveTabs::OnButtonRecognitionDeletegesture sClick( wxCommandEvent& event ) {
deleteSelectedGesture();
}

/!
* wxEVT_COMMAND_CHECKBOX_CLICKED event handler for GGLEBUTTON_TCPSERVER_STARTSTOP
*
/
void ISISgloveTabs::OnTogglebuttonTcpserverStartstop Click( wxCommandEvent& event ) {
startStopServer();
}

/!
* WwxEVT_COMMAND_BUTTON_CLICKED event handler for ID BN THVENTLOG_CLEAR
*
/
void ISISgloveTabs::OnButtonEventlogClearClick( wxCom mandEvent& event ) {
txtlog->Clear();
}

/!

* Should we show tooltips?

*

bool 1SISgloveTabs::ShowToolTips() {
return true;

}

/!

* Get bitmap resources

*

wxBitmap ISISgloveTabs::GetBitmapResource( const wxStr  ing& name ) {
/I Bitmap retrieval

llll@begin 1SISgloveTabs bitmap retrieval
wxUnusedVar(name);



return wxNullBitmap;
/lll@end 1SISgloveTabs bitmap retrieval
}

I

* Get icon resources

*/

wxlcon 1SISgloveTabs::GetlconResource( const wxString& name ) {
/I Icon retrieval

/lll@begin 1SISgloveTabs icon retrieval

wxUnusedVar(name);
if (name == _T("glovelcon32.xpm"))
{

wxlcon icon(image_xpm);
return icon;

return wxNulllcon;
/lll@end 1SISgloveTabs icon retrieval
}

void ISISgloveTabs::EnableCalibrationBox(bool status) {
txtDImodel->Enable(status);
txtDImodelLabel->Enable(status);
/ltxtDldriverinfo->Enable(status);
/ltxtDldriverinfoLabel->Enable(status);
txtDIhandedness->Enable(status);
txtDIhandednessLabel->Enable(status);
sboxDevicelnfo->Enable(status);

if (status) {
Glove *g = GuiThreadsComm::getGloveThread()->getGlove( );

wxString handedness;
if (g->isRightHand()) handedness = _("RIGHT"); else hande dness = _("LEFT");
wxString model(g->getType(),wxConvUTF8);

1 wxString driverinfo((wxChar*)g->getDriverinfo(),wx ConvUTF8);

1/ txtDIdriverinfo->SetLabel(driverinfo);
txtDImodel->SetLabel(model);
txtDIhandedness->SetLabel(handedness);

} else {

1 txtDIdriverinfo->SetLabel(_("<unknown>"));
txtDImodel->SetLabel(_("<unknown>"));
txtDIhandedness->SetLabel(_("<unknown>"));

}

void ISISgloveTabs::EnableDevicelnfoBox(bool status) {
shoxCalibration->Enable(status);
txtLoadedCalibrationLabel->Enable(status);
txtLoadedCalibration->Enable(status);
btnCalibrationSave->Enable(status);
btnCalibrationLoad->Enable(status);
btnCalibrationReset->Enable(status);
txtLoadedCalibration->SetLabel(_("<none>"));



void ISISgloveTabs::EnableGestureControls(bool status ) {
btnAddGesture->Enable(status);
txtRecognizedGesture->SetLabel( _("<none>"));

}

void ISISgloveTabs::EnableServerControls(bool status) {

if (status)

btnServerStartStop->SetLabel(_("Stop Listening"));
else

btnServerStartStop->SetLabel(_("Start Listening"));
choiceSerialPort->Enable(status);
txtListPort->Enable(status);
combolListIF->Enable(status);

}

void 1SISgloveTabs::ConfigureControls() {
GuiThreadsComm::setFrm(this);

GestureRecognition::loadknownGestures();
gloveGrid->SetColLabelValue(0,_("MIN"));
gloveGrid->SetColLabelValue(1,_("MAX"));
gloveGrid->SetColLabelValue(2,_("RAW"));
gloveGrid->SetColLabelValue(3,_("SCL"));

gloveGrid->SetRowLabelAlignment(wxALIGN_LEFT, wxALIGN_CENTRE);
gloveGrid->DisableDragGridSize();
gloveGrid->DisableDragColMove();
gloveGrid->DisableDragColSize();
gloveGrid->DisableDragRowsSize();

wxArrayString sl(18);
sl.Add(_("00_THUMB NEAR");
sl.Add(_("01_THUMB FAR");
sl.Add(_("02_THUMBINDEX"));
sl.Add(_("03_INDEX NEAR"));
sl.Add(_("04_INDEX FAR"));
sl.Add(_("05_INDEXMIDDLE"));
sl.Add(_("06_MIDDLE NEAR"));
sl.Add(_("07_MIDDLE FAR");
sl.Add(_("08_MIDDLERING"));
sl.Add(_("09_RING NEAR"));
sl.Add(_("10_RING FAR"));

sl Add(_("11_RINGLITTLE");
sl.Add(_("12_LITTLE NEAR");
sl Add(_("13_LITTLE FAR");
sLAdd(_("14_THUMB PALM"));
sl.Add(_("15_WRIST BEND"));
sl.Add(_("16_PITCH"));
sl.Add(_("17_ROLL"));

for(int i = 0; i < 18; i++)
gloveGrid->SetRowLabelValue(i, sl[i]);

gloveGrid->EnableEditing(false);
txtlog->SetEditable(false);
initTaskBarlcon();



EnableCalibrationBox(false);
EnableDevicelnfoBox(false);
EnableGestureControls(false);

setCompareThresholdBySliderValue();

closingApp = false;
serverStoppedByGloveStop = false;
}

void ISISgloveTabs::initTaskBarlcon() {
m_taskBarlcon = new TaskBarlcon();
#if defined(__ WXCOCOA_ )
m_docklcon = new TaskBarlcon(wxTaskBarlcon::DOCK);
#endif
m_taskBarlcon->Setlcon(image_xpm);
m_taskBarlcon->setFrame(this);

}

void ISISgloveTabs::destroyTaskBarlcon() {
delete m_taskBarlcon;
#if defined(_ WXCOCOA_ )
delete m_docklcon;
#endif

}

void ISISgloveTabs::OnClose(wxCloseEvent &event) {
this->Show(false);
}

void ISISgloveTabs::exit() {
this->Show(false);
m_taskBarlcon->Removelcon();
closingApp = true;
if (GuiThreadsComm::isGloveActive())
stopGlove();
else
Destroy();

}

void ISISgloveTabs::log (const wxString& text) {
if ('wxThread::IsMain()) wxMutexGuiEnter();
wxString txt;
txt << wxDateTime::Now().FormatTime() << _(": ");
Xt << text;
txtlog->AppendText(txt);
txtlog->ShowPosition(txtlog->GetLastPosition()); //a utoscroll
if ('wxThread::IsMain()) wxMutexGuiLeave();

}

void ISISgloveTabs::idleUpdateGrid() {
if (!\GuiThreadsComm::isGloveActive()) return;
wxString val;
for (int i= 0; i< 18; i++){
val = wxString::Format(_("%4d"), c_gc->getRawMin((EfdS ensors)i));



gloveGrid->SetCellValue(i,0,val);

val =  wxString::Format(_("%4d"), c_gc->getRawMax((EfdS ensors)i));
gloveGrid->SetCellValue(i,1,val);

val = wxString::Format(_("%4d"), c_rhp->getSensorValue ((Efdsensors)i));
gloveGrid->SetCellValue(i,2,val);

val = wxString::Format(_("%1.2f"), c_shp->getSensorVal ue((EfdSensors)i));
gloveGrid->SetCellValue(i,3,val);

}

void ISISgloveTabs::setGridDataSource(ScaledHandPosi tion *shp, RawHandPosition *rhp, GloveCalibration *gc) {
c_shp = shp;
c_rhp = rhp;
c_gc = g¢

}

void ISISgloveTabs::startStopGlove() {
if (btnOpenCloseGlove->GetValue()) { //if not pressed
startGlove();

} else { /lif pressed
stopGlove();
}
}
void ISISgloveTabs::startGlove() {
try {
wxString selPort = choiceSerialPort->GetStringSelectio n();
std::string selectedPort = (const char*)selPort.mb_str( );
gloveThread = new TGloveHandler(selectedPort);
} catch (GloveNotAvailableException) {
ErrorMessageBox(_("Cannot open glove on this port!"));
btnOpenCloseGlove->SetValue(false);
return;
}
if (gloveThread->Create() !'= wxTHREAD_NO_ERROR) {
ErrorMessageBox(_("Cannot create glove handler thread!" );
btnOpenCloseGlove->SetValue(false);
return;
}
gloveThread->Run();
}

void ISISgloveTabs::stopGlove() {
if (GuiThreadsComm::isServerActive()) {
serverStoppedByGloveStop = true;
stopServer();
} else {
gloveThread->terminate();
}

}

void ISISgloveTabs::onGloveStarted() {
btnOpenCloseGlove->SetLabel(_("Close Device"));
choiceSerialPort->Disable();



EnableCalibrationBox(true);
EnableDevicelnfoBox(true);
EnableGestureControls(true);

}

void ISISgloveTabs::onGloveStopped() {
btnOpenCloseGlove->SetLabel(_("Open Device"));
choiceSerialPort->Enable();

EnableCalibrationBox(false);
EnableDevicelnfoBox(false);
EnableGestureControls(false);

gloveGrid->ClearGrid();

/lif onGloveStopped called by app close
if (closingApp) Destroy();
}

void ISISgloveTabs::startServer() {
wxSocketBase::Initialize(); //mandatory under win32 (pr events documented CRASH)
wxIPV4address listeningAddr;
wxString listeninginterface = comboListlIF->GetValue();

if (listeninglnterface == _("Any"))
listeningAddr.AnyAddress(); //INET_ANY
else {

if (llisteningAddr.Hostname(listeninginterface)) {
ErrorMessageBox(_("Invalid listening interface!"));
btnServerStartStop->SetValue(false);
return;

}

wxString strport;
unsigned long longPort;

strport = txtListPort->GetValue();

if ((!strport. ToULong(&longPort))
|| (longPort < 1 || longPort > 65535)
|| (listeningAddr.Service((unsigned short)longPort)) ) {
ErrorMessageBox(_("Invalid TCP port!));
txtListPort->Clear();
txtListPort->SetFocus();
btnServerStartStop->SetValue(false);

return;
}
if (!\GuiThreadsComm::isGloveActive()) {
ErrorMessageBox(_("No data to stream!\nPlease activate t he glove before starting the server..."));
btnServerStartStop->SetValue(false);
return;
}
try {

serverThread = new TServerListener(listeningAddr);



} catch (CannotBindException) {
ErrorMessageBox(_("Cannot start server\ninvalid inter
btnServerStartStop->SetValue(false);
return;

}

if (serverThread->Create() !'= wxTHREAD_NO_ERROR) {
ErrorMessageBox(_("Cannot create TCP server thread!"));
btnServerStartStop->SetValue(false);
return;

serverThread->Run();

}

void ISISgloveTabs::stopServer() {
serverThread->terminate();
}

void ISISgloveTabs::onServerStarted() {
btnServerStartStop->SetLabel(_("Stop Listening"));
txtListPort->Disable();
combolListIF->Disable();

}

void ISISgloveTabs::onServerStopped() {
btnServerStartStop->SetLabel(_("Start Listening"));
choiceSerialPort->Enable();
txtListPort->Enable();
combolListIF->Enable();
if (btnServerStartStop->GetValue())

btnServerStartStop->SetValue(false);

if (serverStoppedByGloveStop) {
gloveThread->terminate();
serverStoppedByGloveStop = false;

}

void ISISgloveTabs::startStopServer() {
if (btnServerStartStop->GetValue()) { //if not pressed

startServer();
} else { /I if pressed
stopServer();
}
}
void ISISgloveTabs::loadCalibration() {
wxString caption = _("Choose a calibration file...");

wxString wildcard = _("CAL files (*.cal)[*.cal");
wxString defaultDir = dataDir;
wxString defaultFilename = wxEmptyString;

wxFileDialog dialog(this, caption, defaultDir, defaultF
if (dialog.ShowModal() == wxID_OK) {
wxString path = dialog.GetPath();

GloveCalibration *gc = new GloveCalibration((gloveThrea

face or port in use by another socket."));

ilename, wildcard, wxOPEN);

d->getGlove())->getNumSensors());



try{
gc->loadFromFile((const char*)path.mb_str());
(gloveThread->getGlove())->setCalibration(gc);
txtLoadedCalibration->SetLabel(dialog.GetFilename() );
wxMessageBox(_("Glove calibration loaded and set"));

} catch (CannotLoadException) {

GuiThreadsComm::showError(_("Error in loading calibrat ion\nBad permissions/corrupted file?"));
} else {
wxMessageBox(_("Glove calibration NOT loaded"));
}
}
void ISISgloveTabs::saveCalibration() {
wxString caption = _("Save calibration to file...");
wxString wildcard = _("CAL files (*.cal)|*.cal");
wxString defaultDir = dataDir;
wxString defaultFilename = _("myCalibration.cal");
wxFileDialog dialog(this, caption, defaultDir, defaultF ilename, wildcard, wxSAVE);
if (dialog.ShowModal() == wxID_OK) {
wxString path = dialog.GetPath();
GloveCalibration *gc = (gloveThread->getGlove())->getC alibration();
std::string filename = (const char*)path.mb_str();
try {
gc->saveToFile(filename);
txtLoadedCalibration->SetLabel(dialog.GetFilename() );
wxMessageBox(_("Glove calibration saved"));
} catch (CannotSaveException) {
wxMessageBox(_("Error in saving calibration! Bad permiss ions?"));
}
} else {
wxMessageBox(_("Glove calibration NOT saved"));
}
}

void ISISgloveTabs::resetCalibration() {
(gloveThread->getGlove())->resetCalibration();
txtLoadedCalibration->SetLabel(_("<none>"));
wxMessageBox(_("Glove calibration reset"));

}
void 1SISgloveTabs::refreshKnownGesturesList(std::ma p<ScaledHandPosition,std::string> knowns) {
listBoxKnownGestures->Clear();
std::map<ScaledHandPosition,std::string>::const_ite rator it;
int i=0;
for (it=knowns.begin(); it'= knowns.end(); ++it, ++i){
wxString s((it->second).c_str(),wxConvUTF8);
listBoxKnownGestures->Insert(s,i);
}
}

void ISISgloveTabs::deleteSelectedGesture() {



}

unsigned int n = listBoxKnownGestures->GetSelection();
if (n==wxNOT_FOUND) return;
wxString selectedGestureName = listBoxKnownGestures->G  etStringSelection();

std::string selectedGestureNameS(selectedGestureName .mb_str());
GestureRecognition::removeGesture(selectedGestureNa meS);
listBoxKnownGestures->Delete(n);

wxRemoveFile( dataDir + wxString::Format(_("%s.hand"), selectedGestureName));

void ISISgloveTabs::addCurrentGesture() {

if (!\GuiThreadsComm::isGloveActive()) {

ErrorMessageBox(_("No data to save!\nPlease activate the glove first..."));
return;
ScaledHandPosition *tosave = (gloveThread->getGlove()) ->getScaledHandPosition();

wxTextEntryDialog dialog(this,
_("Insert the gesture name\n"),
_("Gesture name selection"),
("),
wxOK | wxCANCEL);
if (dialog.ShowModal() == wxID_CANCEL) return;
std::string gestureNameS = (const char*) dialog.GetValue ().-mb_str();

if (gestureNameS.length()==0) {
ErrorMessageBox(_("No gesture name specified!\nAbortin g save..."));
return;

for (unsigned int i = 0; i < gestureNameS.length(); i++)
if (isspace(gestureNameSJi])) {
ErrorMessageBox(_("Gesture name not valid, no spacing cha racter allowed!\nAborting save..."));
return;

}

if ( (gestureNameS.length()<6) || (gestureNameS.substr( gestureNameS.length()-5) '= ".hand") )
gestureNameS += ".hand";

wxString gestureName(gestureNameS.c_str(), wxConvUTF8 );
/lavoid writing outside the data directory...
wxFileName toCutPath(gestureName);

wxFileName gfn( dataDir + toCutPath.GetFullName() ) ;

if ('gfn.IsOk()) {

ErrorMessageBox(_("Invalid characters!\nAborting save L)
return;
}
if (wxFileExists( gfn.GetFullPath() )) {
ErrorMessageBox(_("File exists! Gesture name not availab le\nAborting save..."));
return;
}

try {



}

tosave->saveToFile((const char*)(gfn.GetFullPath()).
} catch (CannotSaveException) {

ErrorMessageBox(_("Cannot save! Bad filename/permissio

return;

}

std::string strippedName = (const char*)(gfn.GetName())

mb_str());

ns?\nAborting save..."));

.mb_str();

GestureRecognition::addNewGesture( strippedName, tosa  ve );

listBoxKnownGestures->Insert( gfn.GetName(), listBoxK

void ISISgloveTabs::Onldle(wxldleEvent& event) {

}

void ISISgloveTabs::setGestureMatchString(std::strin

}

idleUpdateGrid();
llidleUpdatePosMatch(); //too slow!

posMatch = s;

void ISISgloveTabs::onPositionMatch() {

}

wxString str(posMatch.c_str(), wxConvUTFS8);

if ('wxThread::IsMain()) wxMutexGuiEnter();

if (str == _(")) {
if ( txtRecognizedGesture->GetLabel().Cmp(_("<not reco
txtRecognizedGesture->SetLabel( _("<not recognized>")
btnAddGesture->Enable();

} else {
if ( txtRecognizedGesture->GetLabel().Cmp(str)==0 ) ret
txtRecognizedGesture->SetLabel(str);
btnAddGesture->Disable();

if ('wxThread::IsMain()) wxMutexGuiLeave();

void ISISgloveTabs::OnThreadEvent(wxCommandEvent& event) {

}

void ISISgloveTabs::refreshClientList(std::vector<wx

int n = event.GetInt();
switch(n) {
case T_EVT_GLOVESTARTED: //glove thread started
onGloveStarted(); onPositionMatch(); break;

case T_EVT_GLOVESTOPPED: //glove thread terminated

onGloveStopped(); break;
case T_EVT_SERVERSTARTED: //server thread started
onServerStarted(); break;

g &s) {

nownGestures->GetCount() );

gnized>"))==0 ) return;

)i

urn;

case T_EVT_SERVERSTOPPED: //server thread terminated

onServerStopped(); break;

case T_EVT_POSMATCH: //position match from glove thread

onPositionMatch(); break;

if (lwxThread::IsMain()) wxMutexGuiEnter();

listBoxClients->Clear();

for (unsigned int i=0; i<clients.size(); i++)
listBoxClients->Insert(ClientsHandling::getPeerinfo

SocketBase*> clients) {

(clientsi]),i);



if ('wxThread::IsMain()) wxMutexGuiLeave();

L'accesso alla taskbar : la classe TaskBarlcon

#ifndef TASKBARICON_H
#define TASKBARICON_H

#include "wx/taskbar.h"
#include "wx/menu.h"

class ISISgloveTabs; //fwd ref

class TaskBarlcon: public wxTaskBarlcon {
public:
#if defined(_ WXCOCOA_ )
TaskBarlcon(wxTaskBarlconType iconType = DEFAULT_TYPE)
wxTaskBarlcon(iconType)
#else
TaskBarlcon()
#endif

{

void setFrame(ISISgloveTabs* x) { dialog = x; };
void OnLeftButtonDClick(wxTaskBarlconEvent&);
void OnMenuRestore(wxCommandEvent&);

void OnMenuExit(wxCommandEvent&);

virtual wxMenu *CreatePopupMenu();

DECLARE_EVENT_TABLE()

private:
ISISgloveTabs *dialog;

}

#endif // TASKBARICON_H

#include "TaskBarlcon.h"
#include "ISISgloveTabs.h"

enum {
PU_RESTORE = 10001,
PU_EXIT,

h

BEGIN_EVENT_TABLE(TaskBarlcon, wxTaskBarlcon)
EVT_MENU(PU_RESTORE, TaskBarlcon::OnMenuRestore)
EVT_MENU(PU_EXIT, TaskBarlcon::OnMenuExit)
EVT_TASKBAR_LEFT_DCLICK(TaskBarlcon::OnLeftButton€k)

END_EVENT_TABLE()

void TaskBarlcon::OnMenuRestore(wxCommandEvent& ) {
dialog->Show(true);

}

void TaskBarlcon::OnMenuExit(wxCommandEvent& ) {
dialog->exit();



}

void TaskBarlcon::OnLeftButtonDClick(wxTaskBarlconEv ent&) {
dialog->Show(true);
dialog->Raise();

}

/I Overridables

wxMenu *TaskBarlcon::CreatePopupMenu() {
wxMenu *menu = new wxMenu;
menu->Append(PU_RESTORE, _T("&Show ISISGloveManagér")

#ifndef _ WXMAC_OSX__ /*Mac has built-in quit menu*/
menu->AppendSeparator();
menu->Append(PU_EXIT, _T("E&xit"));

#endif
return menu;

}

Comunicazione GUI/threads: la classe GuiThreadsComm

#ifndef GUITHREADSCOMM_H
#define GUITHREADSCOMM_H

#include <wx/thread.h>
#include <wx/socket.h>

#include "gloveAPI/ScaledHandPosition.h"
#include "gloveAPI/GloveCalibration.h"
#include "GUI/ISISgloveTabs.h"

class TGloveHandler;
class TServerListener;

enum ThreadEvent {
T_EVT_GLOVESTARTED, //glove thread started
T_EVT_GLOVESTOPPED, //glove thread terminated
T_EVT_SERVERSTARTED, Illserver thread started
T_EVT_SERVERSTOPPED, /Iserver thread terminated
T_EVT_POSMATCH //position match from glove thread
h

class GuiThreadsComm {
public:

Ilglove/server threads/activity
static void setGloveThread(TGloveHandler *tg);
static TGloveHandler *getGloveThread();

static void setServerThread(TServerListener *ts);
static TServerListener *getServerThread();

static void setGloveActive(bool status);
static bool isGloveActive();

static void setServerActive(bool status);
static bool isServerActive();



// GUI K*kkkkkkkkkkkkkk

/I generic stuff

static void setFrm(ISISgloveTabs *f);

static void showError(const wxString& text);

static wxString getDataDir() { return frm->getDataDir();
/lglove tab

static void setGridDataSource(ScaledHandPosition *shp,
I/lrecognition tab

static void setGestureMatchString( std::string &s );
static void refreshKnownGesturesList(std::map<ScaledH
/Iserver tab

static void refreshClientList(std::vector<wxSocketBas
/Nlog tab

static void log (const wxString& text);

/lto send events from threads
static void postEventToGui(ThreadEvent e);

private:
/IGUI

static ISISgloveTabs *frm;

Ilglove/server activity

static TGloveHandler *tglove;
static TServerListener *tserver;

static bool gloveActive;
static bool serverActive;

}
#endif // GUITHREADSCOMM_H

#include "GuiThreadsComm.h"

TGloveHandler *GuiThreadsComm::tglove;
TServerListener *GuiThreadsComm::tserver;

bool GuiThreadsComm::gloveActive = false;
bool GuiThreadsComm::serverActive = false;

ISISgloveTabs *GuiThreadsComm::frm = NULL;

1

void GuiThreadsComm::setServerThread(TServerListener
TServerlListener *GuiThreadsComm::getServerThread() { r

}

RawHandPosition *rhp, GloveCalibration *gc);

andPosition,std::string>);

e*> clients);

*ts) { tserver = ts; }
eturn tserver; }

void GuiThreadsComm::setGloveThread(TGloveHandler *tg ) { tglove = tg; }

TGloveHandler *GuiThreadsComm::getGloveThread() { retu rn tglove; }
void GuiThreadsComm::setGloveActive(bool status) { glov eActive = status; }
bool GuiThreadsComm::isGloveActive() { return gloveActi ve; }

void GuiThreadsComm::setServerActive(bool status) { ser
bool GuiThreadsComm::isServerActive() { return serverAc

1l

verActive = status; }
tive; }



void GuiThreadsComm::setFrm(ISISgloveTabs *f) { frm = f;}

void GuiThreadsComm::showError(const wxString& text) {
if (frm) frm->ErrorMessageBox(text);

}

/lglove tab
void GuiThreadsComm::setGridDataSource(
ScaledHandPosition *shp, RawHandPosition *rhp, GloveCal ibration *gc) {
if (frm) frm->setGridDataSource(shp, rhp, gc);
}

I/lrecognition tab
void GuiThreadsComm::setGestureMatchString(std::stri ng & ®
if (frm) frm->setGestureMatchString(s);

void GuiThreadsComm::refreshKnownGesturesList(std::m  ap<ScaledHandPosition, std::string> m) {
if (frm) frm->refreshKnownGesturesList(m);

}

/Iserver tab
void GuiThreadsComm::refreshClientList(std::vector<w xSocketBase*> clients) {
if (frm) frm->refreshClientList(clients);

}

/Nlog tab
void GuiThreadsComm::log (const wxString& text) {
if (frm) frm->log(text);

1l

void GuiThreadsComm::postEventToGui(ThreadEvent event Id) {
wxCommandEvent myevent( wxEVT_COMMAND_MENU_SELHREAD EVENT );
myevent.SetInt(eventld);
wxPostEvent( frm, myevent );

}

Riconoscimento gesti: la classe GestureRecognition

#ifndef GESTURERECOGNITION_H
#define GESTURERECOGNITION_H

#include <map>
#include "gloveAPI/ScaledHandPosition.h"

class GestureRecognition {
public:

static void loadKnownGestures();

static void addNewGesture(std::string shpname, ScaledHa ndPosition *shp);
static void removeGesture(std::string name);



static std::string getGestureMatch(ScaledHandPosition *n);

private:
static std::map<ScaledHandPosition, std::string> gestu reMap;
static wxMutex *gestureMapMutex;
I
#endif

#include <string>
#include <algorithm>

#include <wx/wx.h>
#include <wx/dir.h>

#include "GestureRecognition.h"
#include "GuiThreadsComm.h"

std::map<ScaledHandPosition, std::string> GestureReco gnition::gestureMap;
wxMutex *GestureRecognition::gestureMapMutex = new wxMu tex();

void GestureRecognition::loadkKnownGestures() {
ScaledHandPosition *shp;

wxString datadir = GuiThreadsComm::getDataDir();
if (‘wxDir::Exists(datadir)) //first run?
wxMkdir( datadir, 777 );

wxDir dir(datadir);
if (!dir.IsOpened()) {

wxString warning = wxString::Format(_("! warning: cannot open data directory\nBad permissions?") );
GuiThreadsComm::log(warning);
return;

}

wxString filename;

wxString filespec = _("*.hand");

int flags = wxDIR_FILES;

bool cont = dir.GetFirst(&filename, filespec, flags);

float savedCmpThr = ScaledHandPosition::getCompareThre  shold();
ScaledHandPosition::setCompareThreshold(0.0);
while (cont) {
wxString tolog = wxString::Format(_("- loading gesture fr om %s\n"), filename);
GuiThreadsComm::log(tolog);

wxString loadPath = datadir + filename;
std::string handfile = (const char*) filename.mb_str();
shp = new ScaledHandPosition(18);
try {
shp->loadFromFile((const char*)loadPath.mb_str());
std::string shpname = handfile.substr(0,handfile.lengt h()-5);
addNewGesture(shpname, shp);
} catch (CannotLoadException) {
GuiThreadsComm::showError(  wxString::Format(
_("Error in loading gesture from %s!\nBad permissions/cor rupted file?"), loadPath));



}

cont = dir.GetNext(&filename);

ScaledHandPosition::setCompareThreshold(savedCmpThr );
GuiThreadsComm::refreshKnownGesturesList(gestureMap );

void GestureRecognition::addNewGesture(std::string sh pname, ScaledHandPosition *shp) {
gestureMapMutex->Lock();
int mapsize = gestureMap.size();
gestureMap([*shp] = shpname;
gestureMapMutex->Unlock();
if (mapsize == gestureMap.size()) {
wxString warning = wxString::Format(
_("! warning: position (%s) overwrites a previously known p osition (gesture conflict)\n"),
wxString(shpname.c_str(),wxConvUTF8) );
GuiThreadsComm::log(warning);

}

void GestureRecognition::removeGesture(std::string na me) {
gestureMapMutex->Lock();
std::map<ScaledHandPosition, std::string>::iterator g estureMaplt;
for (gestureMaplt = gestureMap.begin(); gestureMaplt '= g estureMap.end(); ++gestureMaplt) {
if (gestureMaplt->second == name) {
gestureMap.erase(gestureMaplt);
break;

}

gestureMapMutex->Unlock();

}

std::string GestureRecognition::getGestureMatch(Scal edHandPosition *p) {
std::string res(™);
gestureMapMutex->Lock();
std::map<ScaledHandPosition, std::string>::iterator g estureMaplt;
gestureMaplt = gestureMap.find(*p);
if ( (gestureMaplt != gestureMap.end()) && (gestureMaplt- >first == *p) )
res = gestureMaplt->second;
gestureMapMutex->Unlock();
return res;

}

Gestione dei clients: la classe ClientsHandling

#ifndef CLIENTSHANDLING_H
#define CLIENTSHANDLING_H

#include <vector>
#include <wx/socket.h>

class ClientsHandling {
public:
static void addClient(wxSocketBase *s);
static void killAllClients();
static wxString getPeerInfo(wxSocketBase *s);



static std::vector<wxSocketBase*> *getClients() { retur n &clients; };
static wxMutex* getClientsMutex() { return clientsVector Mutex; };

private:
static std::vector<wxSocketBase*> clients;
static wxMutex *clientsVectorMutex;

}

#endif // CLIENTSHANDLING_H

#include "ClientsHandling.h"
#include "GuiThreadsComm.h"
#include <wx/wx.h>

wxMutex *ClientsHandling::clientsVectorMutex = new wxMu  tex();
std::vector<wxSocketBase*> ClientsHandling::clients;

void ClientsHandling::addClient(wxSocketBase *s) {
clientsVectorMutex->Lock();

clients.push_back(s);

GuiThreadsComm::log(wxString::Format(_("- new client ¢ onnection from %s\n"),getPeerinfo(s)));
GuiThreadsComm::refreshClientList(clients);

clientsVectorMutex->Unlock();

}

void ClientsHandling::killAlIClients() {
clientsVectorMutex->Lock();

std::vector<wxSocketBase*>::iterator i;

for (i = clients.begin(); i != clients.end(); ++i) {
wxSocketBase *sock = *i;
sock->Destroy();
GuiThreadsComm::log(wxString::Format(_("- killing con nection with %s\n"),getPeerinfo(sock)));

}

clients.clear();
GuiThreadsComm::refreshClientList(clients);

clientsVectorMutex->Unlock();

}
wxString ClientsHandling::getPeerInfo(wxSocketBase *s ock) {

wxIPV4address addr;

sock->GetPeer(addr);

return (wxString::Format(_("%s:%d"), (addr.IPAddress( )).c_str(), addr.Service()));
}

Il thread di gestione del guanto: la classe TGloveHandler

#ifndef TGLOVEHANDLER_H
#define TGLOVEHANDLER_H



#include <sstream>
#include <wx/thread.h>

#include <wx/datstrm.h>
#include <wx/mstream.h>
#include <wx/sckstrm.h>

#include "GuiThreadsComm.h"
#include "gloveAPI/Glove.h"
#include "gloveAPI/ScaledHandPosition.h"

class TGloveHandler : public wxThread {
public:
/lglove maximum sampling: 52 readings per second
TGloveHandler(std::string glovePort = "COM1", int msec = 2 0) {
/IGuiThreadsComm::log(_("*constructor: TGloveHandler \n"));
if (glovePort == "<auto>")
g = new Glove();
else
g = new Glove(glovePort);
msecdelay = msec;
threadActive = true;

wxString s;
if (glovePort == "<auto>")
s = _("*Glove opened on unspecified port\n");
else
s =wxString::Format(_("*Glove opened on port %s\n"),wxSt ring(glovePort.c_str(),wxConvUTF8));
GuiThreadsComm::log(s);
GuiThreadsComm::postEventToGui(T_EVT_GLOVESTARTED);
GuiThreadsComm::setGloveThread(this);

h
~TGloveHandler() {
/IGuiThreadsComm::log(_("*distructor: TGloveHandler\ n");
GuiThreadsComm::log(_("*Glove closed\n"));
GuiThreadsComm::setGloveThread(NULL);
delete g;
GuiThreadsComm::postEventToGui(T_EVT_GLOVESTOPPED);
}

Glove* getGlove() { return g;}
void terminate();

private:
Glove *g;

int msecdelay;
bool threadActive;

virtual void *Entry();
void broadcast(std::string&);



#endif // TGLOVEHANDLER_H

#include "TGloveHandler.h"
#include "GuiThreadsComm.h"
#include "GestureRecognition.h"
#include "ClientsHandling.h"

#include <vector>
#include <algorithm>

void *TGloveHandler::Entry() {
/IGuiThreadsComm::log(_("**TGloveHandler->Entry...\ n"));

ScaledHandPosition *sh = g->getScaledHandPosition();
RawHandPosition *rh = g->getRawHandPosition();
GloveCalibration *gc = g->getCalibration();

GuiThreadsComm::setGridDataSource(sh,rh,gc);
GuiThreadsComm::setGloveActive(true);

std::string toClients;
std::string prevPosMatch = ",

while (threadActive) {
g->updateScaledHandPosition(sh);
g->updateRawHandPosition(rh);
g->updateCalibration(gc);

std::string posMatch = GestureRecognition::getGestureM atch(sh);

if (posMatch != prevPosMatch) {
GuiThreadsComm::setGestureMatchString(posMatch);
prevPosMatch = posMatch;
GuiThreadsComm::postEventToGui(T_EVT_POSMATCH);

}

std::ostringstream fromGlove; // output string stream
fromGlove << "SCL:" << *sh << std:endl;
fromGlove << "RAW:" << *rh << std::endl;
if (posMatch!="")

fromGlove << "POS:" << posMatch << std::endl;

toClients = fromGlove.str();
broadcast(toClients);

Sleep(msecdelay);
}
GuiThreadsComm::setGloveActive(false);
return NULL;

}

void TGloveHandler::terminate() {
/IGuiThreadsComm::log(_("**TGloveHandler->terminate .An");
threadActive = false;



inline bool is_NULL(wxSocketBase* s) {
return (s==NULL);

void TGloveHandler::broadcast(std::string& forClients ) {
ClientsHandling::getClientsMutex()->Lock();
std::vector<wxSocketBase*> *v = ClientsHandling::getCl ients();
std::vector<wxSocketBase*>::iterator i;

bool anyClientDisconnect = false;
const char *buf = forClients.c_str();

for (i = v->begin(); i = v->end(); ++i) {
wxSocketBase *sock = *i;
wxSocketOutputStream SocketOutputStream(*sock);
wxDataOutputStream out(SocketOutputStream);

out.Write8((wxUint8*)buf,strlen(buf));
if (lout.IsOk()) {
GuiThreadsComm::log(wxString::Format(
_("*- cannot send data to %s, assuming client disconnect\n")
ClientsHandling::getPeerInfo(sock)));
*I = NULL; //mark for delete (deleting here would BREAK the it
anyClientDisconnect = true;

}

if (anyClientDisconnect) {
v->erase(remove_if(v->begin(), v->end(), &is_NULL), v- >end() );
GuiThreadsComm::refreshClientList(*v);

}
ClientsHandling::getClientsMutex()->Unlock();
}

Il thread di gestione del server: la classe TServerListener

#ifndef TSERVERLISTENER_H
#define TSERVERLISTENER_H

#include <wx/wx.h>
#include <wx/thread.h>
#include <wx/socket.h>

#include "GuiThreadsComm.h"
#include "ClientsHandling.h"

class CannotBindException {};
class TServerListener : public wxThread {
private:
unsigned short portno;
wxSocketServer *listeningSocket;
bool threadActive;

void init(wxIPV4address addr);

public:

erator!)



b

TServerListener(wxIPV4address addr) {
init(addr);
I

TServerListener(unsigned short p) {
wxIPV4address listeningAddr;
listeningAddr.AnyAddress();
listeningAddr.Service(p);
init(listeningAddr);

h

~TServerListener() {
/I GuiThreadsComm::log(_("*distructor: TServerListene nn"));

GuiThreadsComm::log(_("*TCP server stopped\n"));
ClientsHandling::killAllClients();
GuiThreadsComm::setServerThread(NULL);
GuiThreadsComm::postEventToGui(T_EVT_SERVERSTOPRED)

}

virtual void *Entry();
void terminate();

#endif

#include "TServerListener.h"
#include "GuiThreadsComm.h"

void

void

TServerListener::init(wxIPV4address addr) {
portno = addr.Service();

/IGuiThreadsComm::log(_("*constructor: TServerListen en\n"));
listeningSocket = new wxSocketServer(addr);

if (llisteningSocket->1sOk()) {
GuiThreadsComm::log(_("! Socket error! Cannot bind\n") );
throw CannotBindException();

}

wxString s = wxString::Format(_("*Socket listening on por t %d\n"),portno);
GuiThreadsComm::log(s);

threadActive = true;

GuiThreadsComm::postEventToGui(T_EVT_SERVERSTARTED)
GuiThreadsComm::setServerThread(this);

*TServerListener::Entry() {
GuiThreadsComm::setServerActive(true);
/IGuiThreadsComm::log(_("**TServerListener->Entry.. An");
wxSocketBase *sock;
while (threadActive) {

/lwxSocketBase *sock = listeningSocket->Accept();

sock = listeningSocket->Accept();



/I'if Accept failed or interrupted by termination
if ((sock == NULL) || ('sock->IsOk())) continue;

/I non blocking writes to clients
/I this prevents the broadcast being stopped by "bad" client
sock->SetFlags(wxSOCKET_NOWAIT);

/I store socket in the "connected clients" array
ClientsHandling::addClient(sock);

/IGuiThreadsComm::setServerActive(false);
return NULL;

}

void TServerListener::terminate() {
threadActive = false;
GuiThreadsComm::setServerActive(false);
/IGuiThreadsComm::log(_("**TServerListener->termina te...\n"));
listeningSocket->Destroy();

A.1.3 ISISglovelnput

Ricezione dati da ISISgloveManager: lo script...

-- CallChannel function is called when channel is called
function CallChannel()

useless/not implemented

" 14 THUMB PALM"
" 15 WRIST BEND"
" 16_PITCH"

" 17 ROLL"

local InputChannel = channel.GetChild(0)
local PositionMatchChannel = channel.GetChild(1)

-- get socket data
local socketString = InputChannel:GetText()

-- parse socket data

local scaledValuesString
local rawValuesString
local posMatchString

local sclStart = string.find (socketString, "SCL:",1,tru e)
local rawStart = string.find (socketString, "RAW:",1,tru e)
local posStart = string.find (socketString, "POS:",1,tru e)



if (sclStart == nil) then return -1 end

if (posStart == nil) then

posMatchString = ™
else
local posEnd = string.find(socketString,"\n",posStart+ 4,true)
posMatchString = string.sub(socketString,posStart+4,p osEnd-1)
end

PositionMatchChannel:SetText(posMatchString)

scaledValuesString = string.sub(socketString,sclStart ,rawStart-1)
sclStart = sclStart + 5; -- salta "SCL:("
local nextSep = string.find(scaledValuesString,"|",scl Start,true)
sens = 0
while (sens < 14) do

str = string.sub(scaledValuesString,sclStart, nextSep- 1)

channel.GetChild(sens+2):SetValue(tonumber(str))

sclStart = nextSep+1
nextSep = string.find(scaledValuesString,"|",sclStart Jtrue)

sens = sens + 1
end

end

-- GetValue function is called when this channels is used as V alue
function GetValue()

return -1
end

ChannelCaller da posMatch: lo script...

-- CallChannel function is called when channel is called
function CallChannel()

local InputChannel = channel.GetChild(0)
local posMatch = InputChannel:GetText()

if posMatch == nil then
return
end

posMatch_callChannel_map = {
['manoAperta”] =

1,
["pugno"] 2,

channelToCall = posMatch_callChannel_map[posMatch]

if channelToCall ~= nil then



channel.GetChild(channelToCall):CallChannel()
end

end
-- GetValue function is called when this channels is used as V alue
function GetValue()

return -1
end

A.1.4 ISISpcTracker

types.h isense.h isense.c

Implementazione del channel

#pragma once
#include "isense.h"

#ifdef MYCHANNEL_EXPORTS
#define MYCHANNEL_API __declspec(dllexport)

#else

#define MYCHANNEL_API __declspec(dllimport)

#endif

#define MYCHANNEL_NAME "IntersensePCtracker"
#define MYCHANNEL_VERSION 1

/I {D6F8E85C-517F-47¢c4-9F15-7CF2194F5E4C}
static const GUID MYCHANNEL_GUID =
{ Oxd6f8e85c, Ox517f, 0x47c4, { Ox9f, 0x15, Ox7c, Oxf2, 0x19 , Ox4f, Ox5e, Ox4c } };

#define CHILDS_N 19

/* the channels works with the MiniTrax Hand/Head station co nnected as first
station and the MiniTrax Wand (the one with buttons and joyst ick) connected as second.
If for any reason you can't connect the stations this way, swa p the defined values */

#define TRACKER_HAND 0
#define TRACKER_WAND 1

class MYCHANNEL_API IntersensePCtracker: public A3d_Channel

{
public:
IntersensePCtracker();
virtual ~IntersensePCtracker();

/I Add needed dependencies for publishing
virtual void DoDependencylnit(A3d_List* currentDependL ist);

/ICallChannel function invoked by the engine



virtual void CallChannel();
protected:

ISD_TRACKER_HANDLE handle;
ISD_TRACKER_DATA TYPE data;

}

/I Leave rest of header file intact!

#define MYCHANNELDLL_EXPORTS extern "C" { \
__declspec(dllexport) Dllinterface * __cdecl InitDLL() \
{\

15
}

return new IntersensePCtracker; \

#include "stdafx.h"
#include "IntersensePCtracker.h"

#include "Aco_Float.h"
#include "A3d_Enginelnterface.h"

ChannelType channelType;

extern "C" __declspec( dllexport ) ChannelType* _ cdecl Ge tType() {
ZeroMemory(channelType.name, 80);
StringCbCopy(channelType.name, 79, MYCHANNEL_NAME);
channelType.version = MYCHANNEL_VERSION;
channelType.guid MYCHANNEL_GUID;
channelType.baseguid MYCHANNEL_GUID;
channelType.minimumEdition EDITION_LEVEL_ALL; /I Al Q uest3D Editions

return &channelType;

}

MYCHANNELDLL_EXPORTS

IntersensePCtracker::IntersensePCtracker() {
SetChannelName(MYCHANNEL_NAME);

handle = ISD_OpenTracker( NULL, 0, FALSE, FALSE );
if(handle <= 0) {
ueMsg("Cannot open Intersense PCTracker");
for (int c=0; c<3; c++) {
data.Station[TRACKER_HAND].Position[c] = O;
data.Station[TRACKER_HAND].Orientation[c] = O;
data.Station[TRACKER_WAND)].Position[c] = 0;
data.Station[TRACKER_WAND)].Orientation[c] = O;

}
data.Station[TRACKER_WAND].AnalogData[0] = 127;
data.Station[TRACKER_WAND].AnalogData[1] = 127;



for (int c=0; c<6; c++)
data.Station[TRACKER_WAND].ButtonState[c] = -1;
}

SetChildCreationCount(0);

ChildCreation child;

child.channelType.guid = FLOAT_CHANNEL_GUID;
strcpy(child.channelType.name, FLOAT_CHANNEL_NAME);
child.initialize = true; // crea automaticamente i channel figli

char *channelnames[] = {

"Hand Pos X", "Hand Pos Y", "Hand Pos Z",

"Hand Rot X", "Hand Rot Y", "Hand Rot Z",

"Wand Pos X", "Wand Pos Y", "Wand Pos Z",

"Wand Rot X", "Wand Rot Y", "Wand Rot Z",

"Joystick X", "Joystick Y",

"pbutton 1", "button 2", "button 3", "button 4", "button 5"
h

for (int cnum = 0; cnum < CHILDS_N; cnum++) {
child.requestLink = cnum;
strcpy(child.name,channelnames[cnum]);
SetChildCreateType(child, cnum);

}

IntersensePCtracker::~IntersensePCtracker() {
if (handle>0) ISD_CloseTracker( handle );

}
void IntersensePCtracker::DoDependencylnit(A3d_List* currentDependList) {
AddChannelGuidDepend(MYCHANNEL_GUID, currentDepensi);
AddDLLDepend("isense.dll", currentDependList); //segn alata la dipendenza dalla dll InterSense
}

/lchannel logic
void IntersensePCtracker::CallChannel() {
Aco_FloatChannel* floatChannel=NULL;

if (handle > 0)
ISD_GetData( handle, &data );

for (int cnum = 0; cnum < CHILDS_N; cnum++) {
floatChannel = (Aco_FloatChannel*)GetChild(cnum);
if (floatChannel = NULL){
switch(cnum) {
case 0: case 1: case 2:
floatChannel->SetFloat( data.Station[TRACKER_HAND].P  osition[cnum] ); break;
case 3: case 4: case 5:
floatChannel->SetFloat( data.Station[TRACKER_HAND].O rientation[cnum-3]/180*3.14 ); break;

case 6: case 7: case 8:
floatChannel->SetFloat( data.Station[TRACKER_WAND].P  osition[cnum-6] ); break;
case 9: case 10: case 11:
floatChannel->SetFloat( data.Station[TRACKER_WAND].O rientation[cnum-9]/180*3.14 ); break;



case 12: floatChannel->SetFloat( data.Station[TRACKER_ WAND].AnalogData[0] ); break;
case 13: floatChannel->SetFloat( data.Station[TRACKER_ WAND].AnalogData[1] ); break;

case 14: floatChannel->SetFloat( data.Station[TRACKER WAND].ButtonState[1]); break;
case 15: floatChannel->SetFloat( data.Station[TRACKER_ WAND].ButtonState[0]); break;
case 16: floatChannel->SetFloat( data.Station[TRACKER_ WAND].ButtonState[2]); break;
case 17: floatChannel->SetFloat( data.Station[TRACKER WAND].ButtonState[3]); break;
case 18: floatChannel->SetFloat( data.Station[TRACKER_ WAND].ButtonState[5]); break;

/I stdafx.h : include file for standard system include files ,

/I or project specific include files that are used frequentl y, but
1/ are changed infrequently

1

#if Idefined(AFX_STDAFX_H__80495E63_2DA6_11D4 A351080DAD61B65_ INCLUDED_)
#define AFX_STDAFX_H__80495E63 2DA6_11D4 A351 0056D@65_ INCLUDED_

#f _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

/I Insert your headers here
#define WIN32_LEAN_AND_MEAN /I Exclude rarely-used stuff from Windows headers

#include <windows.h>

#include "A3d_List.h"

#include "A3d_Channels.h"

/I TODO: reference additional headers your program require s here

I{{AFX_INSERT_LOCATION}}
/I Microsoft Visual C++ will insert additional declaration s immediately before the previous line.

#endif // \defined(AFX_STDAFX_H__ 80495E63_2DA6_11D4_851_0050DAD61B65_ INCLUDED )

/I stdafx.cpp : source file that includes just the standard i ncludes
/I Float.pch will be the pre-compiled header
/I stdafx.obj will contain the pre-compiled type informati on

#include "stdafx.h"

/I TODO: reference any additional headers you need in STDAFX .H
/I and not in this file
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