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 Towards a Touching Presence:

  High-Definition Haptic
 Systems

  TOUCH-HAPSYS    (started 1 Oct 2002)

  Coordinator:    M.Buss@ieee.org

 
 Technical
 University Berlin, Germany

 Università di
 Pisa, Italy

 Max-Planck Institute
 Tuebingen, Germany

 Swiss Federal Inst. of Technology ETHZ,
 Switzerland

 University of Birmingham, UK

 Université d’Evry
 Val d’Essonne, France

 

 www.touch-hapsys.org

 ﴀFET Presence Cluster
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 Heinrich Buelthoff

 Gabor Szekely

 Alan Wing

 Abder Kheddar
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 Haptics: Force and
 Touch

 •“… it is touch
 that gives our sense of ‘reality’ … Not only
 our geometry and physics, but our whole conception
 of what exists outside us, is based upon the
 sense of touch”     [Russell, 1969]
 •

 •High-definition
 haptic feedback – force and touch – crucial for
 driving a sense of Presence in next generation
 immersive VR and teleoperation systems

 Research Motivation
 and Directions
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 Goals

 •In many
 languages, deeply involving emotions and feelings
 are described as “touching”. Touch is a direct,
 less intellectually mediated sense. 
 •

 •Touch should be a fundamental ingredient of any system aimed at providing compelling sensations of remote or virtual presence.

  •GOAL:
 understanding and enabling an experience of presence
 not limited to “being  there”, but
 extended to “being in touch”
 with remote or virtual surroundings. 

  
 •

 

 Research Motivation
 and Directions
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 Motivation

 
 •Towards
 touching presence: multi-modality 

  à video,
 audio, and haptics = force & touch

 •Lack of thorough scientific understanding: 

   Touch/Haptics science lags behind vision

 •Two major research dimensions:

 1.Fundamental research:

 • Psychophysical
 Investigations / Presence Measures, fMRI

 1.Haptics Technology:

 • New actuator
 paradigms, integrated haptic systems, 

 • fMRI compatible
 actuators, benchmark demonstrators

 •

 

 Research Motivation
 and Directions
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 Objectives

 
 •Investigate meaningful and useful
 abstractions of tactile data (“early touch”);

 •How do humans combine different
 cues (kinesthetic, cutaneous, visual)? 

 •Are there abstract, supra-modal
 representations of object forms in our brain (ideas), with precise neural
 correlates?

 •“Measure” the feeling of presence:
 continuous or binary? Realism or idealism?

 •

 

 Research Motivation
 and Directions
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 Objectives

 
 •Investigate the new
 concept of haptic and multimodal illusions to realize presence
 through perceptual tricks

 •New actuator
 technology:

  magneto-rheological, fMRI-compatible, tactile, shear force, vibratory

 •Benchmarking
 Demonstrators:

 –Soft tissue interaction

 –Haptic texture

 –Rigid haptic prototyping - edges
 and corners 

 –Interactive 3D data exploration

 •

 

 Research Motivation
 and Directions
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 WP2: Touch Basics

 
 •– combine force and touch –

  

 •To investigate
 sensory processes contributing to perception of
 combined elemental tactile and proprioceptive qualities.

 • 

 •Normal studies of multidimensional
 haptic integration

 •Integration of dynamic haptic stimuli (tactile flow)

 •Passive and active touch

 •Haptic integration in neurological patients.

 •Presence effects of colocated kinesthetic /
 cutaneous displays.

 •

 • 

 

 Workpackage
 Description
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 WP3: Touch and Vision

 
 • –
 combine touch and vision –

  

 •To 
 optimally combine haptic and visual cues
 in virtual environments for achieving a better feeling of
 presence. 

  •Integration
 of Redundant Information in                  Touch and Vision•Benefits of Complementary Information in
 Touch
 and Vision
 •Supramodal
 representations of objects

 •Neuropsychological studies
 of 

 • visuo-haptic
 integration

 •

 •

 

 Workpackage
 Description
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 WP4: New generation of force-feedback
 devices

 
 •– new
 physical actuator principles –

 •

 •Develop radically new physical
 principles for force-feedback devices:
 magneto-rheological, fMRI, and redundant actuation. 
 •

 •New physical
 principles for force
 generation

 •Design of redundant
 kinesthetic feedback device

 •Magneto-rheological
 devices

 •Design of sensors and
 actuators for tactile flow

 •Design of fMRI
 compatible actuators

 

 Workpackage
 Description
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 WP5: Psychophysical exploration of
 haptic illusions

 
 •– haptic illusion = “perceptual tricks” to cheat – 

 •

 •To find and pursuit “perceptual tricks” to cheat human operators by haptic
 and multimodal illusions. 

 •

 •Risk analysis on
 usability of haptic illusions for designing new
 high-definition haptic and multimodal systems

 •Exploration and Investigation of

 • new haptic and multimodal
 illusions

 •System specification design
 guidelines

 •Modeling
 framework

 

 Workpackage
 Description






touch-hapsys_neuroit_workshop_3Dec2002_files/slide0052.htm



 
 
 11

 

 [image: ][image: ]
  
  
  
  
  
  
  
  
  
  
 
 WP6: Haptic illusion
 based systems

 
 •– haptic illusion based systems – 

 •

 •System development for haptic illusions based on novel tactile actuators and multi-modal (in
 particular audio/video) illusions. 

 •

 •Shear force actuator prototype
 display

 •Design of pin actuator
 with integrated piezo crystal

 •Multilevel bandwidth tactile actuators

 •Multi-modal
 systems
 (vision,
 acoustics, and haptic)

 •Psychophysical
 evaluation

 •

 

 Workpackage
 Description
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 WP7: Demonstrators

 
 •–
 benchmarking demonstrators – 

 •

 •Psychophysical methods
 and technological innovations in HAPSYS evolve into
 four benchmarking demonstrators. 
 •

 •Soft
 tissue interaction (medical applications)

 •Haptic
 texture (with eCommerce,
 eEurope in mind)

 •Rigid
 haptic prototyping (industrial applications)

 •Interactive
 exploration of complex 3D
 data

 •

 

 Workpackage
 Description
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 TOUCH-HAPSYS:
 Science ßà
 Technology

 Overall Picture of
 TOUCH-HAPSYS
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 Future Ideas

 •Bidirectional,
 multimodal (multimedia + haptics) human-system-interaction
 •Touch
 actuator development

 •Models
 and implementation of multimodal 

   sensing à action  mappings
 •Augment
 other brain-computer-interface technology

 •

 

 Future?
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 • “… it is touch that gives our sense of ‘reality’ … Not only our geometry and physics, but our whole conception of what exists outside us, is based upon the sense of touch”    
 [Russell, 1969]
 •
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 www.touch-hapsys.org

 Project start: 1 Oct
 2002
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			   var sld = GetCurSld();
			   sld.mAdvDelay = adjustedTime * 1000;
			}
		}
	}
	return g_animUseRuntime;
}
gSldJump = 0, gSldJumpTrack = 0, gSldJumpIdx = "";
function _KPH()
{
	if( IsNts() ) return;
	if( !parent.IsFramesMode() && event.keyCode == 27 && !HideMenu() )
		parent.window.close( self );
	else if( event.keyCode == 32 ) {
		if( window.name == "PPTSld" )
			parent.PPTSld.DocumentOnClick();
		else
			parent.GoToNextSld();
	}
	CatchNumKeys( parent, event );
}
function CatchNumKeys( win, event ) {
	if( win.IsFullScrMode() && (48<=event.keyCode) && (event.keyCode<=57) ) {
		gSldJump = 1;
		gSldJumpIdx += (event.keyCode-48).toString();
	}
	if( win.IsFullScrMode() && gSldJump && event.keyCode == 13 ) {
		var numSlds = parent.GetSldList().mList.length
		if ( gSldJumpIdx > numSlds )
			gSldJumpIdx = numSlds;
		if ( gSldJumpIdx >= 0 ) {
			if ( gSldJumpIdx == 0 )
				gSldJumpIdx = 1;
			var jumpTo = parseInt(gSldJumpIdx);
			gSldJump = 0; gSldJumpIdx = "";
			win.GoToSld( parent.GetSldList().mList[jumpTo-1].mSldHref )
		}
	}
}
function _KDH()
{
	if( event.keyCode == 8 ) {
		event.returnValue = 0;
		parent.GoToPrevSld();
	}
}
var g_OnMouseOver = 0, g_HideWhenNotPlaying = 0;
function StopMedia( szName )
{
  if ( !g_animUseRuntime ) {
    rMovie = document.all.item( szName );
    rDiv   = rMovie.parentElement;
    rDiv.style.visibility = g_HideWhenNotPlaying ? "hidden" : "visible";
    rMovie.style.visibility = "hidden";
    if( g_animManager != null ) {
      g_animManager.m_isPlaying = 0;
      g_animManager.Peek();
      g_curAnim = null;
    }
  }
}
function PlayMedia( szName )
{
  if ( !g_animUseRuntime ) {
    rMovie = document.all.item( szName );
    rMovie.style.visibility = "visible";
    rMovie.Run();
    if( g_animManager != null )
    g_animManager.m_isPlaying = 1;
  }
}
function DocumentOnClick()
{
	if( IsNts() || parent.HideMenu() ) return;
	if( ( g_allowAdvOnClick && (window.name=="PPTSld") && !parent.IsFramesMode() ) ||
	    (event && event.keyCode==32) ) {
		if( g_animUseRuntime && g_animMainSequence && g_animMainSequence.cangonext )
			return;
		parent.GoToNextSld();
	}
}

var g_supportsPPTHTML = SupportsPPTHTML(), g_scaleInFrame = 1, gId="", g_bgSound="",
    g_scaleHyperlinks = false, g_allowAdvOnClick = 1, g_showInBrowser = 0, gLoopCont = 0, gUseSldTimings = 1;
var g_showAnimation = g_supportsPPTHTML && SupportsPPTAnimation() && ( (window.name=="PPTSld" && !parent.IsFramesMode()) || g_showInBrowser );var g_animManager = null;
var g_animUseRuntime = false;
var g_animItemsToHide, g_animInteractiveItems, g_animSlideTime;
var g_animMainSequence = null;
var ENDSHOW_MESG="End of slide show, click to exit.", SCREEN_MODE="Frames", gIsEndShow=0, NUM_VIS_SLDS=15, SCRIPT_HREF="script.js", FULLSCR_HREF="fullscreen.htm";
var gCurSld = gPrevSld = 1, g_offset = 0, gNtsOpen = gHasNts = gOtlTxtExp = 0, gHasNarration = 0, gOtlOpen = true
window.gPPTHTML=SupportsPPTHTML()
var gMainDoc=new Array(new hrefList("slide0001.htm",1,-1,1),new hrefList("slide0058.htm",1,-1,1),new hrefList("slide0033.htm",1,-1,1),new hrefList("slide0034.htm",1,-1,1),new hrefList("slide0035.htm",1,-1,1),new hrefList("slide0036.htm",1,-1,1),new hrefList("slide0048.htm",1,-1,1),new hrefList("slide0049.htm",1,-1,1),new hrefList("slide0050.htm",1,-1,1),new hrefList("slide0051.htm",1,-1,1),new hrefList("slide0052.htm",1,-1,1),new hrefList("slide0053.htm",1,-1,1),new hrefList("slide0057.htm",1,-1,1),new hrefList("slide0060.htm",1,-1,1),new hrefList("slide0059.htm",1,-1,1));
function FullScrInit()
{
	g_allowAdvOnClick = GetCurSld().mAdvOnClk
	document.body.style.backgroundColor="black"
	document.oncontextmenu=parent._CM;
	document.onkeydown = _KDH;
	document.ondragstart=Cancel
	document.onselectstart=Cancel
	self.focus()
}
function Redirect( frmId )
{
	var str=document.location.hash,idx=str.indexOf('#'), sId=GetSldId()
	if(idx>=0) str=str.substr(1);
	if( window.name != frmId && ( sId != str) ) {
		obj = GetObj("Main-File")
		window.location.href=obj.href+"#"+sId
		return 1
	}
	return 0
}
var MHTMLPrefix = CalculateMHTMLPrefix();
function CalculateMHTMLPrefix()
{
	if ( document.location.protocol == 'mhtml:') {
		href=new String(document.location.href)
		Start=href.indexOf('!')+1
		End=href.lastIndexOf('/')+1
		if (End < Start)
			return href.substring(0, Start)
		else
		return href.substring(0, End)
	}
	return '';
}
function GetTags(base,tag)
{
	if(g_supportsPPTHTML) return base.all.tags(tag);
	else return base.getElementsByTagName(tag);
}
function UpdNtsPane(){ if(frames["PPTNts"]) PPTNts.location.replace( MHTMLPrefix+GetHrefObj( gCurSld ).mNtsHref ) }
function UpdNavPane( sldIndex ){ if(gNavLoaded) PPTNav.UpdNav() }
function UpdOtNavPane(){ if(gOtlNavLoaded) PPTOtlNav.UpdOtlNav() }
function UpdOtlPane(){ if(gOtlLoaded) PPTOtl.UpdOtl() }
function SetHasNts( fVal )
{
	if( gHasNts != fVal ) {
		gHasNts=fVal
		UpdNavPane()
	}
}
function ToggleOtlText()
{
	gOtlTxtExp=!gOtlTxtExp
	UpdOtlPane()
}
function ToggleOtlPane()
{
	frmset=document.all("PPTHorizAdjust")
	frm=document.all("PPTOtl")
	if( gOtlOpen )
		frmset.cols="*,100%"
	else
		frmset.cols="25%,*"
	gOtlOpen=!gOtlOpen
	frm.noResize=!frm.noResize
	UpdOtNavPane()
}
function ToggleNtsPane()
{
	frmset=document.all("PPTVertAdjust")
	frm=document.all("PPTNts")
	if( gNtsOpen )
		frmset.rows="100%,*"
	else
		frmset.rows="*,20%"
	gNtsOpen=!gNtsOpen
	UpdNtsPane()
}
function ClearMedia()
{
	if (PPTSld.pptSound) PPTSld.pptSound.loop = 0;
}
function FullScreen()
{
	if ( PPTSld.g_animUseRuntime )
		PPTSld.document.body.pause();
	ClearMedia();
	var href = ( document.location.protocol == 'mhtml:') ? FULLSCR_HREF : FULLSCR_HREF+"#"+GetHrefObj(gCurSld).mSldHref;
	if(PPTNav.event.ctrlKey) {
		var w = (window.screen.availWidth * 1.0) / 2.0
		var h = w * (PPTSld.g_origH * 1.0) / PPTSld.g_origW
		win = window.open( MHTMLPrefix+href,null,"toolbar=0,resizable=1,top=0,left=0," + "width="+ w + ",height=" + h );
		if( PPTSld.g_animUseRuntime )
			win.document.body.PPTSldFrameset=window;
	}
	else
	{
		win = window.open( MHTMLPrefix+href,null,"fullscreen=yes" );
		if( PPTSld.g_animUseRuntime )
			win.document.body.PPTSldFrameset=window;
	}
}
function ToggleVNarration()
{
	rObj=PPTSld.document.all("NSPlay")
	if( rObj && !PPTSld.g_animUseRuntime ) {
		if( (rObj.playState == 1)||(rObj.playState == 0) )
			rObj.Play()
		else if( rObj.playState == 2 )
			rObj.Pause()
		else
			return;
	}
	else if( PPTSld.g_animUseRuntime )
	{
		narObj = PPTSld.document.all("narrationID")
		if( narObj )
			narObj.togglePause()
	}
}
function GetCurSldNum()
{
	obj=GetHrefObj(gCurSld)
	if( obj.mOrigVis == 1 )
		return obj.mSldIdx
	else
		return gCurSld
}
function GetNumSlds()
{
	if( GetHrefObj(gCurSld).mOrigVis == 1 )
		return GetSldList().mNumVisSlds;
	else
		return GetSldList().mList.length
}
function GetSldNum( href )
{
	for(ii=0; ii<GetSldList().mList.length; ii++) {
		if ( GetSldList().mList[ii].mSldHref == href )
			return ii+1
	}
	return 1
}
function GetHrefObj( sldIdx ){ return GetSldList().mList[sldIdx-1] }
function IsFramesMode(){ return ( SCREEN_MODE == "Frames" ) }
function IsFullScrMode(){ return ( SCREEN_MODE == "FullScreen" ) }
function GoToNextSld()
{
	ii=gCurSld + 1
	if( GetHrefObj( ii-1 ).mOrigVis == 0 ) {
		if( ii<=GetSldList().mList.length ) {
			obj=GetHrefObj(ii)
			obj.mVis=1
			GoToSldNum(ii)
			return
		}
	}
	else {
		obj=GetHrefObj( ii )
		while ( obj && ( obj.mOrigVis == 0 ) )
			obj=GetHrefObj(++ii)
		if( obj && obj.mOrigVis ) {
			GoToSldNum(ii)
			return
		}
	}
	if( gSldStack.length > 1 )
		PopSldList();
	else if( !IsFramesMode() ) {
                if( gLoopCont )
			GoToFirst()
                else
			EndShow()
	}
}
function GoToPrevSld()
{
	ii=gCurSld-1
	if( ii > 0 ) {
		obj=GetHrefObj(ii)
		while ( obj && ( obj.mVis == 0 ) && ( ii>0 ) )
			obj=GetHrefObj(--ii)
        if( ii == 0 ) ii=1
		GoToSldNum(ii)
	}
}
function GoToFirst(){ GoToSld( GetHrefObj(1).mSldHref ) }
function GoToLast()
{
	ii=GetSldList().mList.length
	if( ii != gCurSld )
		GoToSld( GetHrefObj(ii).mSldHref )
}
function GoToSldNum( num )
{
	if( PPTSld.event ) PPTSld.event.cancelBubble=true
	obj = GetHrefObj( num )
	obj.mVis=1
	gPrevSld=gCurSld
	gCurSld = num;
	PPTSld.location.replace(MHTMLPrefix+obj.mSldHref)
	if( IsFramesMode() ) {
		UpdNavPane(); UpdOtlPane(); UpdNtsPane()
	}
}
function GoToSld( href )
{
	if( PPTSld.event ) PPTSld.event.cancelBubble=true
	GetHrefObj( GetSldNum(href) ).mVis=1
	PPTSld.location.replace(MHTMLPrefix+href)
}
function SldUpdated( id )
{
	if( id == GetHrefObj(gCurSld).mSldHref ) return
	gPrevSld=gCurSld
	gCurSld=GetSldNum(id)
	if( IsFramesMode() ) {
		UpdNavPane(); UpdOtlPane(); UpdNtsPane()
	}
}
function PrevSldViewed(){ GoToSld( GetHrefObj(gPrevSld).mSldHref ) }
function HasPrevSld() { return ( gIsEndShow || ( gCurSld != 1 && GetHrefObj( gCurSld-1 ).mVis == 1 )||( GetCurSldNum() > 1 ) ) }
function HasNextSld() { return (GetCurSldNum() != GetNumSlds()) }
function CloseWindow() {
	if( HideMenu() ) return;
	var event = PPTSld.event;
	if( !IsFramesMode() && event && (event.keyCode==27 || event.keyCode==32 || event.type=="click" ) )
		window.close( self );
	CatchNumKeys( self, event );
}
function Unload() { gIsEndShow=0; }
function SetupEndShow() {
	gIsEndShow=1;
	PPTSld.document.body.scroll="no";
	PPTSld.document.onkeypress=CloseWindow;
	PPTSld.document.onclick=CloseWindow;
	PPTSld.document.oncontextmenu=_CM;
}
function EndShow()
{
	if( IsFramesMode() ) return
	if( PPTSld.event ) PPTSld.event.cancelBubble=true
	doc=PPTSld.document
	doc.open()
	doc.writeln('<html><body bgcolor=black onload=parent.SetupEndShow() onunload=parent.Unload()><center><p><font face=Tahoma color=white size=2><br><b>' + ENDSHOW_MESG + '</b></font></p></center></body></html>')
	doc.close()
}
function SetSldVisited(){ GetSldList().mList[gCurSld-1].mVisited=true }
function IsSldVisited(){ return GetSldList().mList[gCurSld-1].mVisited }
function hrefList( sldHref, visible, advDelay, advClk )
{
	this.mSldHref= this.mNtsHref = sldHref
	this.mOrigVis= this.mVis = visible
	this.mVisited= false
	this.mAdvDelay= advDelay
	this.mAdvOnClk= advClk
}
function SldList(arr,curSld,fEnd)
{
	this.mCurSld = curSld;
	this.mList = new Array();
	var idx = 1;
	for(ii=0;ii<arr.length;ii++) {
		this.mList[ii] = new hrefList( arr[ii].mSldHref, arr[ii].mOrigVis, arr[ii].mAdvDelay, arr[ii].mAdvOnClk );
		if( arr[ii].mOrigVis )
			this.mList[ii].mSldIdx = idx++;
	}
	this.mNumVisSlds = idx-1;
	this.fEndShow = fEnd;
}
function GetSldList() {	return gSldStack[gSldStack.length-1] }
function GetCurSld() { return parent.GetSldList().mList[parent.gCurSld - 1] }
gSldStack = new Array();
gSldStack[0] = new SldList(gMainDoc,gCurSld,1)
function ViewCustomShow(idx,fEnd)
{
	if( !IsFullScrMode() ) return;
	var sldList = new Array();
	var custShow = custShowList[idx-1];
	var jj = 0;
	for( ii=0;ii<custShow.length;ii++ ) {
		if( custShow[ii] <= gMainDoc.length )
			sldList[jj++] = gMainDoc[custShow[ii]-1];
	}
	if (sldList.length > 0) {
	PushSldList(sldList,fEnd);
	gCurSld = 1;
	}
	else
		if( PPTSld.event ) PPTSld.event.cancelBubble=true
}
function PushSldList(arr,fEnd) {
	var ii = gSldStack.length;
	gSldStack[ii] = new SldList(arr,gCurSld,fEnd);
	GoToSld( gSldStack[ii].mList[0].mSldHref );
}
function PopSldList() {
	if (gSldStack[gSldStack.length-1].fEndShow)
		EndShow()
	else {
	gCurSld = gSldStack[gSldStack.length-1].mCurSld;
	gSldStack[gSldStack.length-1] = null;
	gSldStack.length--;
	var sldList = gSldStack[gSldStack.length-1];
	GoToSld( sldList.mList[gCurSld - 1].mSldHref );
	}
}
var custShowList=new Array();
function ImgBtn( oId,bId,w,action )
{
	var t=this
	t.Perform    = _IBP
	t.SetActive  = _IBSetA
	t.SetInactive= _IBSetI
	t.SetPressed = _IBSetP
	t.SetDisabled= _IBSetD
	t.Enabled    = _IBSetE
	t.ChangeIcon = null
	t.UserAction = action
	t.ChgState   = _IBUI
	t.mObjId   = oId
	t.mBorderId= bId
	t.mWidth   = w
	t.mIsOn    = t.mCurState = 0
}
function _IBSetA()
{
	if( this.mIsOn ) {
		obj=this.ChgState( gHiliteClr,gShadowClr,2 )
		obj.style.posTop=0
	}
}
function _IBSetI()
{
	if( this.mIsOn ) {
		obj=this.ChgState( gFaceClr,gFaceClr,1 )
		obj.style.posTop=0
	}
}
function _IBSetP()
{
	if( this.mIsOn ) {
		obj=this.ChgState( gShadowClr,gHiliteClr,2 )
		obj.style.posLeft+=1; obj.style.posTop+=1
	}
}
function _IBSetD()
{
	obj=this.ChgState( gFaceClr,gFaceClr,0 )
	obj.style.posTop=0
}
function _IBSetE( state )
{
	var t=this
	GetObj( t.mBorderId ).style.visibility="visible"
	if( state != t.mIsOn ) {
		t.mIsOn=state
		if( state )
			t.SetInactive()
		else
			t.SetDisabled()
	}
}
function _IBP()
{
	var t=this
	if( t.mIsOn ) {
		if( t.UserAction != null )
			t.UserAction()
		if( t.ChangeIcon ) {
			obj=GetObj(t.mObjId)
			if( t.ChangeIcon() )
				obj.style.posLeft=obj.style.posLeft+(t.mCurState-4)*t.mWidth
			else
				obj.style.posLeft=obj.style.posLeft+(t.mCurState-0)*t.mWidth
		}
		t.SetActive()
	}
}
function _IBUI( clr1,clr2,nextState )
{
	var t=this
	SetBorder( GetObj( t.mBorderId ),clr1,clr2 )
	obj=GetObj( t.mObjId )
	obj.style.posLeft=obj.style.posLeft+(t.mCurState-nextState)*t.mWidth-obj.style.posTop
	t.mCurState=nextState
	return obj
}
function TxtBtn( oId,oeId,action,chkState )
{
	var t=this
	t.Perform    = _TBP
	t.SetActive  = _TBSetA
	t.SetInactive= _TBSetI
	t.SetPressed = _TBSetP
	t.SetDisabled= _TBSetD
	t.SetEnabled = _TBSetE
	t.GetState   = chkState
	t.UserAction = action
	t.ChgState   = _TBUI
	t.mObjId      = oId
	t.m_elementsId= oeId
	t.mIsOn       = 1
}
function _TBSetA()
{
	var t=this
	if( t.mIsOn && !t.GetState() )
		t.ChgState( gHiliteClr,gShadowClr,0,0 )
}
function _TBSetI()
{
	var t=this
	if( t.mIsOn && !t.GetState() )
		t.ChgState( gFaceClr,gFaceClr,0,0 )
}
function _TBSetP()
{
	if( this.mIsOn )
		this.ChgState( gShadowClr,gHiliteClr,1,1 )
}
function _TBSetD()
{
	this.ChgState( gFaceClr,gFaceClr,0,0 )
	this.mIsOn = 0
}
function _TBSetE()
{
	var t=this
	if( !t.GetState() )
		t.ChgState( gFaceClr,gFaceClr,0,0 )
	else
		t.ChgState( gShadowClr,gHiliteClr,1,1 )
	t.mIsOn = 1
}
function _TBP()
{
	var t=this
	if( t.mIsOn ) {
		if( t.UserAction != null )
			t.UserAction()
        if( !t.GetState )
            return
		if( t.GetState() )
			t.SetPressed()
		else
			t.SetActive()
	}
}
function _TBUI( clr1,clr2,lOffset,tOffset )
{
	SetBorder( GetObj( this.mObjId ),clr1,clr2 )
	Offset( GetObj( this.m_elementsId ),lOffset,tOffset )
}
function Offset( obj, top, left ){ obj.style.top=top; obj.style.left=left }
function SetBorder( obj, upperLeft, lowerRight )
{
	s=obj.style;
	s.borderStyle      = "solid"
	s.borderWidth      = 1
	s.borderLeftColor  = s.borderTopColor = upperLeft
	s.borderBottomColor= s.borderRightColor = lowerRight
}
function GetBtnObj(){ return gBtnArr[window.event.srcElement.id] }
function BtnOnOver(){ b=GetBtnObj(); if( b != null ) b.SetActive() }
function BtnOnDown(){ b=GetBtnObj(); if( b != null ) b.SetPressed() }
function BtnOnOut(){ b=GetBtnObj(); if( b != null ) b.SetInactive() }
function BtnOnUp()
{
	b=GetBtnObj()
	if( b != null )
		b.Perform()
	else
		Upd()
}
function GetNtsState(){ return parent.gNtsOpen }
function GetOtlState(){ return parent.gOtlOpen }
function GetOtlTxtState(){ return parent.gOtlTxtExp }
function NtsBtnSetFlag( fVal )
{
	s=document.all.item( this.m_flagId ).style
	s.display="none"
	if( fVal )
		s.display=""
	else
		s.display="none"
}
function _BSetA_Border(){ b = gBtnArr[this.mObjId]; if( b != null ) b.SetActive() }
function _BSetI_Border(){ b = gBtnArr[this.mObjId]; if( b != null ) b.SetInactive() }
var gHiliteClr="THREEDHIGHLIGHT",gShadowClr="THREEDSHADOW",gFaceClr="THREEDFACE"
var gBtnArr = new Array()
gBtnArr["nb_otl"] = new TxtBtn( "nb_otl","nb_otlElem",parent.ToggleOtlPane,GetOtlState )
gBtnArr["nb_otlElem"] = new TxtBtn( "nb_otl","nb_otlElem",parent.ToggleOtlPane,GetOtlState )
gBtnArr["nb_nts"] = new TxtBtn( "nb_nts","nb_ntsElem",parent.ToggleNtsPane,GetNtsState )
gBtnArr["nb_prev"]= new ImgBtn( "nb_prev","nb_prevBorder",30,parent.GoToPrevSld )
gBtnArr["nb_next"]= new ImgBtn( "nb_next","nb_nextBorder",30,parent.GoToNextSld )
gBtnArr["nb_sldshw"]= new ImgBtn( "nb_sldshw","nb_sldshwBorder",18,parent.FullScreen )
gBtnArr["nb_sldshwBorder"] = new TxtBtn( "nb_sldshw","nb_sldshwBorder",parent.FullScreen,null )
gBtnArr["nb_sldshwBorder"].SetActive = _BSetA_Border;
gBtnArr["nb_sldshwBorder"].SetInactive = _BSetI_Border;
gBtnArr["nb_sldshwText"] = new TxtBtn( "nb_sldshw","nb_sldshwText",parent.FullScreen,null )
gBtnArr["nb_sldshwText"].SetActive = _BSetA_Border;
gBtnArr["nb_sldshwText"].SetInactive = _BSetI_Border;
gBtnArr["nb_voice"]  = new ImgBtn( "nb_voice","nb_voiceBorder",18,parent.ToggleVNarration )
gBtnArr["nb_otlTxt"]= new ImgBtn( "nb_otlTxt","nb_otlTxtBorder",23,parent.ToggleOtlText )
gBtnArr["nb_nts"].m_flagId= "notes_flag"
gBtnArr["nb_nts"].SetFlag = NtsBtnSetFlag
gBtnArr["nb_otlTxt"].ChangeIcon= GetOtlTxtState
var sNext="Next",sPrev="Previous",sEnd="End Show",sFont="Arial",sArrow="Arrow",sFreeform="Freeform",sRect="Rectangle",sOval="Oval"
function ShowMenu()
{
	BuildMenu();
	var doc=PPTSld.document.body,x=PPTSld.event.clientX+doc.scrollLeft,y=PPTSld.event.clientY+doc.scrollTop
	m = PPTSld.document.all.item("ctxtmenu")
	m.style.pixelLeft=x
	if( (x+m.scrollWidth > doc.clientWidth)&&(x-m.scrollWidth > 0) )
		m.style.pixelLeft=x-m.scrollWidth
	m.style.pixelTop=y
	if( (y+m.scrollHeight > doc.clientHeight)&&(y-m.scrollHeight > 0) )
		m.style.pixelTop=y-m.scrollHeight
	m.style.display=""
}
function _CM()
{
	if( !parent.IsFullScrMode() ) return;
	if(!PPTSld.event.ctrlKey) {
		ShowMenu()
		return false
	} else
		HideMenu()
}
function BuildMenu()
{
	if( PPTSld.document.all.item("ctxtmenu") ) return
	var mObj=CreateItem( PPTSld.document.body )
	mObj.id="ctxtmenu"
	mObj.style.visibility="hidden"
	var s=mObj.style
	s.position="absolute"
	s.cursor="default"
	s.width="120px"
	SetCMBorder(mObj,"menu","black")
	var iObj=CreateItem( mObj )
	SetCMBorder( iObj, "threedhighlight","threedshadow" )
	iObj.style.padding=2
	CreateMenuItem( iObj,sNext,M_GoNextSld,M_True )
	CreateMenuItem( iObj,sPrev,M_GoPrevSld,M_HasPrevSld )
	CreateSeparator( iObj )
	CreateMenuItem( iObj,sEnd,M_End,M_True )
	mObj.style.visibility="visible"
}
function Cancel() { window.event.cancelBubble=true; window.event.returnValue=false }
function Highlight() { ChangeClr("activecaption","threedhighlight") }
function Deselect() { ChangeClr("threedface","menutext") }
function Perform()
{
	e=PPTSld.event.srcElement
	if( e.type=="menuitem" && e.IsActive() )
		e.Action()
	else
		PPTSld.event.cancelBubble=true
}
function ChangeClr( bg,clr )
{
	e=PPTSld.event.srcElement
	if( e.type=="menuitem" && e.IsActive() ) {
		e.style.backgroundColor=bg
		e.style.color=clr
	}
}
function M_HasPrevSld() { return( parent.HasPrevSld() ) }
function M_GoNextSld() { if( gIsEndShow ) M_End(); else GoToNextSld() }
function M_GoPrevSld() { if( gIsEndShow ) { history.back(); PPTSld.event.cancelBubble=true; } else GoToPrevSld() }
function M_True() { return true }
function M_End() { window.close( self ) }
function CreateMenuItem( node,text,action,eval )
{
	var e=CreateItem( node )
	e.type="menuitem"
	e.Action=action
	e.IsActive=eval
	e.innerHTML=text
	if( !e.IsActive() )
		e.style.color="threedshadow"
	e.onclick=Perform
	e.onmouseover=Highlight
	e.onmouseout=Deselect
	s=e.style;
	s.fontFamily=sFont
	s.fontSize="9pt"
	s.paddingLeft=2
}
function CreateSeparator( node )
{
	var sObj=CreateItem( node )
	SetCMBorder(sObj,"menu","menu")
	var s=sObj.style
	s.borderTopColor="threedshadow"
	s.borderBottomColor="threedhighlight"
	s.height=1
	s.fontSize="0px"
}
function CreateItem( node )
{
	var elem=PPTSld.document.createElement("DIV")
	node.insertBefore( elem )
	return elem
}
function SetCMBorder( o,ltClr,rbClr )
{
	var s=o.style
	s.backgroundColor="menu"
	s.borderStyle="solid"
	s.borderWidth=1
	s.borderColor=ltClr+" "+rbClr+" "+rbClr+" "+ltClr
}
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    Coordinator:    M.Buss@ieee.org
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  Haptics: Force and Touch

  
  		“… it is touch that gives our sense of ‘reality’ … Not only our geometry
       and physics, but our whole conception of what exists outside us, is
       based upon the sense of touch”    
       [Russell, 1969]





   

   		High-definition haptic feedback – force and touch – crucial for driving
       a sense of Presence in next generation immersive VR and teleoperation
       systems
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  Goals

  
  		In many languages, deeply involving emotions and feelings are described
       as “touching”. Touch is a direct, less intellectually mediated sense.





   

   		Touch should be a fundamental ingredient of any system aimed at
       providing compelling sensations of remote or virtual presence.

		GOAL: understanding and enabling an experience of presence not limited
       to “being  there”, but extended to
       “being in touch” with remote or virtual surroundings.
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  Motivation

  
  		Towards touching presence: multi-modality 

              à video, audio, and haptics
       = force & touch

		Lack of thorough scientific understanding: 

              	Touch/Haptics science lags behind vision

		Two major research dimensions:



		Fundamental research:

				Psychophysical Investigations / Presence Measures, fMRI

		Haptics Technology:

				New actuator paradigms, integrated haptic systems,

				fMRI compatible actuators, benchmark demonstrators
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  Objectives

  
  		Investigate meaningful and useful abstractions of tactile data (“early
       touch”);

		How do humans combine different cues (kinesthetic, cutaneous, visual)?

		Are there abstract, supra-modal representations of object forms in our
       brain (ideas), with precise neural correlates?

		“Measure” the feeling of presence: continuous or binary? Realism or
       idealism?
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  Objectives

  
  		Investigate the new concept of haptic and multimodal illusions to
       realize presence through perceptual tricks

		New actuator technology:

              magneto-rheological, fMRI-compatible, tactile, shear force,
       vibratory

		Benchmarking Demonstrators:



		Soft tissue interaction

		Haptic texture

		Rigid haptic prototyping - edges and corners

		Interactive 3D data exploration
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  WP2: Touch Basics

  
  		– combine force and touch –

		To investigate sensory processes contributing to perception of combined
       elemental tactile and proprioceptive qualities.

		

		Normal studies of multidimensional haptic integration

		Integration of dynamic haptic stimuli (tactile flow)

		Passive and active touch

		Haptic integration in neurological patients.

		Presence effects of colocated kinesthetic / cutaneous displays.
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  WP3: Touch and Vision

  
  		 – combine touch and vision –

		To  optimally combine haptic and
       visual cues in virtual environments for achieving a better feeling of
       presence.

		Integration of Redundant Information in                  Touch and Vision

		Benefits of Complementary Information in Touch and Vision

		Supramodal representations of objects

		Neuropsychological studies of

				visuo-haptic integration
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  WP4: New generation of
  force-feedback devices

  
  		– new physical actuator principles –





   

   		Develop radically new physical principles for force-feedback devices:
       magneto-rheological, fMRI, and redundant actuation.





   

   		New physical principles for force generation

		Design of redundant kinesthetic feedback device

		Magneto-rheological devices

		Design of sensors and actuators for tactile flow

		Design of fMRI compatible actuators
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  WP5: Psychophysical
  exploration of haptic illusions

  
  		– haptic illusion = “perceptual tricks” to cheat –





   

   		To find and pursuit “perceptual tricks” to cheat human operators by haptic
       and multimodal illusions.





   

   		Risk analysis on usability of haptic illusions for designing new
       high-definition haptic and multimodal systems

		Exploration and Investigation of

				new haptic and multimodal illusions

		System specification design guidelines

		Modeling framework
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  WP6: Haptic illusion
  based systems

  
  		– haptic illusion based systems –





   

   		System development for haptic illusions based on novel tactile actuators
       and multi-modal (in particular audio/video) illusions.





   

   		Shear force actuator prototype display

		Design of pin actuator with integrated piezo crystal

		Multilevel bandwidth tactile actuators

		Multi-modal systems (vision, acoustics, and haptic)

		Psychophysical evaluation
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  WP7: Demonstrators

  
  		– benchmarking demonstrators –





   

   		Psychophysical methods and technological innovations in HAPSYS evolve
       into four benchmarking demonstrators.





   

   		Soft tissue interaction (medical applications)

		Haptic texture (with eCommerce, eEurope in mind)

		Rigid haptic prototyping (industrial applications)

		Interactive exploration of complex 3D data
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  TOUCH-HAPSYS: Science ßà Technology
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  Future Ideas

  
  		Bidirectional, multimodal (multimedia + haptics)
       human-system-interaction

		Touch actuator development

		Models and implementation of multimodal 

              	sensing à
       action  mappings

		Augment other brain-computer-interface technology
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