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				Karl-Heinz Zahorsky, physicist and visionary, yoga instructor and experienced meditation practitioner, company founder and pilot with a commercial flying license, is a cosmopolitan person with many different interests. He is as much at home with profound philosophical considerations as he is with tech-nical expertise and precision. But image processing has always been particularly close to his heart.

				When the first Apple computers came on the scene, Karl-Heinz Zahorsky quickly recognized the enormous potential and for-ward-looking technologies that would soon revolutionize esta-blished prepress processes. Early on, he became a sought-after expert in reproduction technology and colour management, and advised many companies on the transition to the new technologies.

				It became clear to him that many hardware manufacturers of the time were producing very good equipment but could not provide full performance without suitable software. Driven by the desire to develop better software that would exploit the full potential of existing devices, Karl-Heinz Zahorsky foun-ded today’s LaserSoft Imaging AG in Kiel in 1986. With his concepts and ideas and, not least, his contacts to leading com-panies such as Hell and Silicon Valley, he became a pioneer of digitization, supporting even industry giants like Apple as an expert in color management.
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				It is no coincidence that LaserSoft Imaging AG was founded in Kiel. Kiel was the adopted home of the ingenious engineer Dr.-Ing. Rudolph Hell, who established his company in Kiel in 1947. With his ideas and inventions he laid the foundations for image transmission and modern image processing. Kiel is thus the cradle of several important developments in the field of re-production technology and digital image processing. 

				Karl-Heinz Zahorsky is still active today as President of La-serSoft Imaging AG in Kiel. With the SilverFast software, he breaks down the complex know-how and the guiding princip-les of reproduction technology, which are as valid today as they were in the past, into software elements that can be operated. Karl-Heinz Zahorsky puts the knowledge, which was previous-ly only available to trained scanner operators, into the Silver-Fast software, making it available to all users.

				With the WorkflowPilot, he has established an operating con-cept inspired by the safety checklists used in aviation. The WorkflowPilot guides the user step by step through the image processing and ensures that the right tools are combined in a meaningful way for a specific result.

			

		

		
			
				
			

			
				
					View over lake “Kleiner Kiel” to the opera house and the old Kiel city hall
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				This e-Book serves as a tool to introduce you on the basis of the SilverFast Ai Stu-dio version to the most important prin-ciples of digitization, their implementa-tion in SilverFast, and the effective use thereof. Please note that corresponding text passages are marked with stamps for better orientation. 

				SilverFast offers a variety of tools helpful for optimally scanning and editing your images. Of course, not every image requires the use of all tools. While the-re are basic tools useful for most images, we will also learn to use the less frequented tools when we deal with specific issues. In this book, you will learn what tools are suitable for which problems.

				We wish you great fun and success in the rewarding endeavor of optimizing your images!

			

		

		
			
		

		
			
				From the very beginning, scan software generally forces us to choose between different resolutions and color depths. Before we can deal with optimi-zation, we are faced with the challenge of selecting a suitable adjustment setting out of an array of choices.
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				Optical and Interpolated Resolution

			

		

		
			
				With a scanner, one can distinguish 2 resolutions: the optical resolution, which is often also called the physical resolution, and the interpolated resolution. 

				The optical resolution (physical resolution) represents the re-solutions that the scanner can actually deliver.

				The interpolated resolution is calculated by the software and should be avoided. This is not to say that there are no applica-tions, in which the use of interpolation could be useful.
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					Interpolated Zoom
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				Optical Resolution

				Optical resolution is the resolution that the scanner delivers without interpolation. The resolutions offered by a scanner are directly dependent on how the total number of individual cells can be divided. This results in the stepwise gradation of the offered resolution levels that are usual for the scanner. e.g.: 4000 ppi, 2000 ppi, 1000 ppi, etc.

				We use the term maximum optical resolution when referring to the actual resolution achieved in tests by a scanner. As a rule, the manufacturer indicates the resolution of the sensor used. Is the manufacturers statement wrong? No. But the resolution is reduced by the aforementioned optical procedures during the projection of the whole scan width onto the sensor. There-fore, the achievable resolution, i.e. the maximum optical reso-lution, is the resolution we are actually interested in.

				The maximum optical resolution of the scanner can be measu-red with LaserSoft Imaging’s USAF resolution charts which we will discuss later.

				
					
				

			

		

		
			
				
			

			
				
					Zoom with maximum optical resolution
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				Before we begin scanning, let‘s have a look at the SilverFast user interface. At first glance, the Sil-verFast user interface may appear quite complex. This is a reflection of the extensive editing capabi-lities SilverFast has to offer. But we don‘t need to use every tool when working with an image.

				The following chapter describes the different areas of the user interface, explains how they are struc-tured and the reason why each tool is found in its respective position.

			

		

		
			
				This will help you understand which tools are important for which workflows. You will learn to quickly identify useful tools and understand the logic behind the overall structure of the user interface. In the end, navigating the SilverFast interface will become intuitive. 

				In SilverFast 9, we have introduced a new dark interface op-tion. You can toggle between interface colors in the service dia-logue. 
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				Manual Frame Creation

				Frames can also be created and adjusted manually. To do this, click and hold the left mouse button outside an existing frame and draw a new rectangle. 

				You can also hold down the ALT-button and move a frame to create an exact copy. The original frame stays at its current po-sition.

				Frame size can be changed by clicking and holding the right mouse button on the edge of a frame. In expert mode in the dimensions and resolution dialog, you can enter the exact di-mensions in the input field.

				In Ai Studio, frames can also be rotated to compensate for any image skew. Right-click and hold the semicircles on the sides of the frame. The frame can then be rotated. The Shift key can also be pressed during this process, which locks the frame in 45° steps. It can thus be easily straightened once again.

				
					
				

			

		

		
			
				
					
						
					
				

			

			
				
					Copying a frame with 

					ALT + move

				

			

		

		
			
				Adjusting frame size
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				Applying Auto-Adjust to different Frame Selections 

				The black and white points of our entire image may be out of range because the histogram only refers to the framed portion of our image. Auto-Adjust should thus be set for the entire im-age area before cropping is selected.

				In image 1, the frame encompasses the entire picture. In im-age 2, frame size has been reduced and Auto-Adjust has been applied, which brightens up the guards face. In image 3, the frame is now extended to the whole picture, but this time we do not apply Auto-Adjust.

				This allows us to apply Auto-Adjust selectively. Since any ap-plication of Auto-Adjust can be easily reset (in Options click the Auto-Adjust button), feel free to play around with different frame sizes until you get your desired result.
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				In Silverfast’s settings (Prefs), we find the general settings (General), automatic image optimiza-tion settings (Auto), color management settings (CMS), and special settings (Special). We are also able to access the manual mode of WorkflowPilot (WorkflowPilot). The following screenshots and videos taken in SilverFast Ai Studio will provide a general overview of the many options offered in preferences.

			

		

		
			
				
					Many settings, which require further explanation for better un-derstanding, are related to specific tools and will be explained later in conjunction with said relevant tool. 
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				The most extensive options are found in the “Auto” tab. These options configure the automatic image optimization and frame search functions in great detail. These two functions make Silver-Fast especially efficient in batch processing.
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					The „Auto“ tab is only available in Ai Studio and HDR Studio.
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				In this chapter, we will discuss the different pos-sibilities of scanning one or more images with Sil-verFast. We will address image processing in the subsequent chapter, as Silverfast’s scan and pro-cessing software work rather similar.
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				Batch Scan with RAW Data

				Raw data scans are excellent for archiving purposes because the SilverFast HDRi RAW raw data is lossless and non-de-structive. Thus, all data originally captured during scanning is always available digitally. This allows for quick, batch-wise processing of data.

				Apart from the preview and selection of images to be scanned, there is hardly any more work to be done between two scans. Depending on the batch size, there may be a lot of time bet-ween two scans, which can be used for the parallel processing of these images in HDR Studio.

				When batch scanning in raw data, large digital archives can be created comparatively fast that contain all the data collected by the scanner. This data is flexible in application and thus ideal for archiving. Afterward, it is usually unnecessary to rescan an image. 
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						in SilverFast HDR Studio

				

			

			
				
					Batch Scan

				

			

			
				
			

			
				
			

			
				
			

			
				
			

			
				
			

		

		
			
		

		
			
		

		
			
				Batch Scan with RAW Data
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				In the previous chapter on scanning, we first fo-cused on the different scanning workflows. Now, let‘s take a look at the basics of image processing, which takes place before the final scan or only af-ter the scanning in the HDR software depending on workflow. With very few exceptions, the image processing in SilverFast HDR Studio and Silver-Fast Ai Studio is identical. 

			

		

		
			
				
					We breakdown image processing into basic tools and special tools. Some basic tools are used in virtually every scan. Toge-ther, these tools form what we understand as basic image pro-cessing, which is then complemented by special tools accor-ding to image.
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				Image Processing: Basics
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					The histogram displays the statistical brightness distribution of an image. In SilverFast, the histogram extends from left (dark) to right (light) when using the RGB standard-setting, and from right to left when using the CMY setting. The height of the his-togram, the amplitude, indicates how many image pixels have the same gray value (brightness value).

					The histogram of an image original can show at a glance the contrast range of an image. It can be said that an image with a high contrast range contains a large number of grayscales (or hues), while a small contrast range contains much fewer sha-des.

					Why is a high number of grayscales so important? As we consi-dered in the resolution section, image details are differentiated by the maximum number of grayscales or color originals.

					The lighthouse station on the left with the corresponding histo-grams clearly illustrates this connection.

				

			

		

		
			
				
					
						
					

					
						
							Original with more Contrast; ca. 250 Gray levels per RGB-Channel

						

					

				

			

			
				
					
				

			

			
				
					
				

				
					
				

			

			
				
					
				

				
					
				

			

		

		
			
				
					
						
					

					
						
							Original with little Contrast; ca. 120 Gray-levels per RGB-Channel
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				Image Areas and their Corresponding Histogram Areas

				
					
				

			

		

		
			
				Tip: SilverFast provides the innovative NegaFix tool for scanning negatives. This tool converts the negative data into positives and removes the orange mask. When scan-ning negatives, the Input Histogram shows the data avai-lable after negative conversion. In the studio versions, Ne-gaFix offers direct manipulation of the negative input data. (Chapter 5.12) 

			

		

		
			
				
			

			
				
			

			
				
			

			
				
			

			
				
			

		

		
			
				The image on the left contains a wide tonal range of highlights to shadows. The arrows show the highlights on the right side of the histogram, the shadows are on the left side, and the mid-tones located in the middle.

				Due to the high proportion of dark shades, the histogram has a high peak in the left area, while the mean tonal values are pro-portionally much lower and the bright tonal values - the high-lights - are only marginally represented.
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				If with the exception of one color the overall impression of an image is consistent, Selective Color Correction can be used to selectively adjust individual colors without changing the over-all color.

				The colors in an image do not always come out the way you imagined. Especially in the case of old pictures, aging material can cause discoloration that requires correction. The strong green of a meadow appears yellowish or a red brick wall brow-nish.

				In this case, only a certain shade should be adjusted or optimi-zed. The difficulty here is to avoid changing other colors.

				Selective color correction makes it possible to change certain colors without affecting other colors. 

			

		

		
			
				Selective Color Correction SCC
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					In this case, we use SilverFast‘s Selective Color Correction (SCC). This allows us to select a specific color in the preview window by clicking on it and to adjust this color specifically. 

					The selected color can be seen in the color wheel. The central circle shows the selected color, the outer color section, and the new color value. Visual control of the changes is possible at any time both in the preview and in the SCC dialog. Arrows pointing outwards from the inner circle add the target color. Arrows pointing inwards from the outer circle subtract the cor-responding hue.

					In addition to the color wheel, the H(ue), S(aturation) and L(uminescence) sliders are also available. The color on the sli-der displays how this slider will affect the selected hue.

					The adjustments can be done via the color wheel or the HSL knobs. In any case, the reset button only resets the last change made by SCC. To reset all color changes and the ACR function, hold down the ALT key and click the reset button.
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				The Automatic Color Restoration ACR is an independent tool in its own right. It restores faded colors with the touch of a button. The slider can also be used to manually adjust satura-tion to refresh colors or convert an image into a b/w image.

				In expert mode, SilverFast Ai Studio and HDR Studio offer the possibility to enter values directly into a color matrix and work with multiple layers and masks.

				With the ability to adjust color in the color wheel, adjust it with the HSL sliders, select it by preset or enter values for it in the matrix, there is always a way to adjust a certain color. Now let‘s take a look in detail at how this works.
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					The first step is to select a color value to be edited by clicking on the preview image. Move the eyedropper over the preview and select the color you want to change with a mouse click.

					The color wheel allows you to add or subtract color values from the selected color. Click on the points on the outer ring of the color wheel and drag them inside the circle to reduce a color.

					To intensify a color, reverse the procedure and click on a point of the inner circle, then drag it outwards. The further out in the circle the point is, the greater the saturation. 

					The tool allows subtle adjustments as well as a complete ex-change of colors.
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				The selected color value can also be changed using the H, S and L controls:

				The three controls of the HSL adjustment stand for :
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					tone

				

				
					
						
					

				

				
					Saturation 
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					intensity

				

				
					Luminance 
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					brightness

				

			

		

		
			
				The arrows react directly to changes in other sliders and adapt to new values. This makes the effects of the sliders easy to read. The color wheel also displays the changes directly.
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				The previous chapter took a look at workflow steps common when working with most pictures. The following chapter will look at specific situations and necessary tools.

				Not every image requires all of these tools. However, there is usually a tool for every image.

				We will examine how and when to use which tool.
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				iSRD Infrared Smart Removal of Defects

			

		

		
			
				iSRD (infrared Smart Removal of Defects) is a hardware-based dust and scratch removal system that uses the scanner‘s infra-red channel to accurately detect and treat dust and scratches. 

				Film material attracts dust. Whether the material is a bit older or brand new, it is impossible to completely avoid dust. 

				Physically cleaning film is usually harmful to the material and can cause further damage. Nevertheless, scratches and dust have to be removed.

				SilverFast offers several tools helpful in achieving just that! We will take a look at these tools in the following.

			

		

		
			
				
			

			
				
					Dust and scratches can hardly be avoided even with careful treatment.
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				To check the effect of iSRD Dust and Scratch Removal, first, activate the 1:1	or HQ Preview. In the 100% Pre-view, you can now switch between different displays.

				Switch to „Defects marked“ to highlight the areas identified as defects in the Preview. Alternating between the „Correction Mode“ view and the „Defects in Original“ view, helps us easily check the dust and scratch removal results.

				In correction mode, the strength of defect detection can be set manually. This is especially useful if automatic detection marks too many or too few areas as defects.

				Correction with iSRD works without general blurring. This preserves the sharpness of the corrected image. An easier way to remove dust and scratches does not exist.

			

		

		
			
		

		
			
		

		
			
		

		
			
		

		
			
				
			

			
				
					Remove dust and scratches with SilverFast iSRD
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				Correct Offset

				There is an offset between the infrared image and the RGB image if in the preview the marking is not displayed exactly on the defect. iSRD can thus no longer compensate automatically. With the manual offset correction, the two images are shifted horizontally and vertically against each other in such a way that they lie congruently on top of each other once more. 

				In the SilverFast Settings > Special, there is a slider for the ma-ximum deviation of iSRD alignment. This slider can increase the radius that iSRD uses to overlap the RGB image and the in-frared image. The higher the value, the smaller the probability that an offset will occur that iSRD can no longer automatically compensate for. 

				Since auto-alignment is in itself a very complex calculation, the value should not be set too high. Offset is a rather rare pro-blem and the intensive search and large radius may take more time than the occasional manual hand correction.

				
					
				

			

		

		
			
		

		
			
		

		
			
				
			

			
				
			

		

		
			
				
					
						
					

					
						
							RGB image details (scratches) and the infrared channel are not aligned cor-rectly.

						

					

				

				
					
						
					

					
						
							RGB image details (scratches) and the infrared channel are not aligned cor-rectly.

						

					

					
						
							
						

						
							
						

					

					
						
							
						

						
							
						

					

				

				
					
						
					

					
						
							RGB image details (scratches) and the infrared channel are not aligned cor-rectly.

						

					

				

				
					
						
					

					
						
							RGB image details (scratches) and the infrared channel are not aligned cor-rectly.
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function RegisterInteractiveHandlers() {
RegisterButtonEventHandlers();
ProcessAnimations();
ProcessMedia();
}
function ProcessMedia() {
var oFrame = document.getElementsByClassName("_idGenMedia");
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-mediaOnPageLoadActions");
if(actions) {
var descendants = oFrame[i].getElementsByTagName('*');
for(var j = 0; j < descendants.length; j++) {
var e = descendants[j];
var tagName = e.tagName.toLowerCase();
if(tagName == 'video' || tagName == 'audio') {
if(e.paused) {
var selfContainerID = e.id;
eval(actions);
}
}
}
}
}
}
function ProcessAnimations() {
	var oFrame = document.getElementsByClassName("_idGenAnimation");
	for (var i = 0; i < oFrame.length; i++) {
		var actions = oFrame[i].getAttribute("data-animationOnPageLoadActions");
		if(actions) {
			var selfContainerID = oFrame[i].id
			eval(actions);
		}
		var cn = oFrame[i].className;
		if(cn.indexOf("_idGenCurrentState") != -1) {
			var actions = oFrame[i].getAttribute("data-animationOnStateLoadActions");
			if(actions) {
				var selfContainerID = oFrame[i].id
				eval(actions);
			}
		}
		actions = oFrame[i].getAttribute("data-animationOnSelfClickActions");
		if(actions) {
			oFrame[i].addEventListener("touchend", function(event) { onTouchEndForAnimations(this, event) }, false);
			oFrame[i].addEventListener("mouseup", function(event) { onMouseUpForAnimations(this, event) }, false);
		}
		actions = oFrame[i].getAttribute("data-animationOnSelfRolloverActions");
		if(actions) {
			oFrame[i].addEventListener("mouseover", function(event) { onMouseOverForAnimations(this, event) }, false);
		}
	}
	document.body.addEventListener("touchend", function(event) { onPageTouchEndForAnimations(this, event) }, false);
	document.body.addEventListener("mouseup", function(event) { onPageMouseUpForAnimations(this, event) }, false);
}
function onPageTouchEndForAnimations(element, event) {
var oFrame = document.getElementsByClassName("_idGenAnimation");
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnPageClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
event.target.__id_touched = true;
}
}
event.stopPropagation();
}
function onPageMouseUpForAnimations(element, event) {
if (event.target && event.target.__id_touched) {event.target.__id_touched=false; return;}
var oFrame = document.getElementsByClassName("_idGenAnimation");
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnPageClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
}
function onTouchEndForAnimations(element, event) {
var classID = element.getAttribute("data-animationObjectType");
var oFrame = document.getElementsByClassName(classID);
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnSelfClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
event.target.__id_touched = true;
}
}
event.stopPropagation();
event.preventDefault();
}
function onMouseUpForAnimations(element, event) {
if (event.target && event.target.__id_touched) {event.target.__id_touched=false; return;}
var classID = element.getAttribute("data-animationObjectType");
var oFrame = document.getElementsByClassName(classID);
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnSelfClickActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
event.preventDefault();
}
function onMouseOverForAnimations(element, event) {
var animationClassName = element.getAttribute("data-idGenAnimationClass");
var cn = element.className;
if (cn.indexOf(animationClassName) != -1 ) {
return;
}
var classID = element.getAttribute("data-animationObjectType");
var oFrame = document.getElementsByClassName(classID);
for (var i = 0; i < oFrame.length; i++) {
var actions = oFrame[i].getAttribute("data-animationOnSelfRolloverActions");
if(actions) {
var selfContainerID = oFrame[i].id;
eval(actions);
}
}
event.stopPropagation();
event.preventDefault();
}
function RegisterButtonEventHandlers() {
var oFrame = document.getElementsByClassName("_idGenButton");
for (var i = 0; i < oFrame.length; i++) {
oFrame[i].addEventListener("touchstart", function(event) { onTouchStart(this, event) }, false);
oFrame[i].addEventListener("touchend", function(event) { onTouchEnd(this, event) }, false);
oFrame[i].addEventListener("mousedown", function(event) { onMouseDown(this, event) }, false);
oFrame[i].addEventListener("mouseup", function(event) { onMouseUp(this, event) }, false);
oFrame[i].addEventListener("mouseover", function(event) { onMouseOver(this, event) }, false);
oFrame[i].addEventListener("mouseout", function(event) { onMouseOut(this, event) }, false);
}
}
function hasAppearance(element, appearance) {
var childArray = element.children;
for(var i=0; i< childArray.length; i++) {
var cn = childArray[i].className;
if(cn.indexOf(appearance) != -1) {
return true;
}
}
return false;
}
function isDescendantOf(child, parent) {
var current = child;
while(current) {
if(current == parent)
return true;
current = current.parentNode;
}
return false;
}
function addClass(element,classname) { 
var cn = element.className;
if (cn.indexOf(classname) != -1 ) {
return;
}
if (cn != '') {
classname = ' ' + classname;
}
element.className = cn + classname;
}
function removeClass(element, classname) {
var cn = element.className;
var rxp = new RegExp("\\s?\\b" + classname + "\\b", "g");
cn = cn.replace(rxp, '');
element.className = cn;
}
function onMouseDown(element, event) {
if (event.target && event.target.__id_touched) {event.target.__id_touched=false; return;}
if (hasAppearance(element, '_idGen-Appearance-Click')) {
addClass(element, '_idGenStateClick');
}
var actions = element.getAttribute("data-clickactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onMouseUp(element, event) {
if (event.target && event.target.__id_touched) {event.target.__id_touched=false; return;}
removeClass(element, '_idGenStateClick');
var actions = element.getAttribute("data-releaseactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onMouseOver(element, event) {
if (event.relatedTarget) {
if(isDescendantOf(event.relatedTarget, element)) return;
}
if (hasAppearance(element, '_idGen-Appearance-Rollover')) {
addClass(element, '_idGenStateHover');
}
var actions = element.getAttribute("data-rolloveractions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onMouseOut(element, event) {
if (event.relatedTarget) {
if(isDescendantOf(event.relatedTarget, element)) return;
}
removeClass(element, '_idGenStateHover');
removeClass(element, '_idGenStateClick');
var actions = element.getAttribute("data-rolloffactions");
if(actions) {
eval(actions);
}
event.stopPropagation();
event.preventDefault();
}
function onTouchStart(element, event) {
if (hasAppearance(element, '_idGen-Appearance-Click')) {
addClass(element, '_idGenStateClick');
}
var actions = element.getAttribute("data-clickactions");
if(actions) {
eval(actions);
event.target.__id_touched = true;
}
event.stopPropagation();
event.preventDefault();
}
function onTouchEnd(element, event) {
removeClass(element, '_idGenStateClick');
var actions = element.getAttribute("data-releaseactions");
if(actions) {
eval(actions);
event.target.__id_touched = true;
}
event.stopPropagation();
event.preventDefault();
}
function onHide(id) {
var element=document.getElementById(id);
if(element) {
handleMSOStateParentOfObject(element);
addClass(element, '_idGenStateHide');
}
}
function onShow(id) {
var element=document.getElementById(id);
if(element) {
handleMSOStateParentOfObject(element);
removeClass(element, '_idGenStateHide');
}
}
function handleMSOStateParentOfObject(element) {
var prev = element;
var parent = prev.parentNode;
var found;
while(parent && !found) {
var cn = parent.className;
if(cn && cn.indexOf('_idGenMSO') != -1)
found = true;
else
prev = parent;
parent = prev.parentNode;
}
if(found) {
var nextState = prev;
var mso_states = parent.children;
for (var i = 0, state; state = mso_states[i]; i++) {
var cn = state.className;
if (cn.indexOf('_idGenCurrentState') != -1 ) {
handleMediaInMSOState(state);
removeClass(state, '_idGenCurrentState');
addClass(state, '_idGenStateHide');
removeClass(nextState, '_idGenStateHide');
addClass(nextState, '_idGenCurrentState');
return;
}
}
}
}
function goToDestination(ref) {
window.location.href = ref;
}
function handleMediaInMSOState(element) {
/*This function is used to stop playing media present in current state when we move from current state to another state.*/
var descendants = element.getElementsByTagName('*');
for(var i = 0; i < descendants.length; i++) {
var e = descendants[i];
var tagName = e.tagName.toLowerCase();
if(tagName == 'video' || tagName == 'audio') {
if(!(e.paused)) {
e.currentTime = 0;
e.pause();
}
}
}
}
function handleAnimationInMSOState(element) {
/*This function is used to trigger mso state load animations.*/
var cn = element.className;
if(cn.indexOf("_idGenAnimation") != -1) {
var startClassName = element.getAttribute("data-idGenAnimationStartState");
var endClassName = element.getAttribute("data-idGenAnimationEndState");
removeClass(element, endClassName);
addClass(element, startClassName);
var actions = element.getAttribute("data-animationOnStateLoadActions");
if(actions) {
var selfContainerID = element.id;
eval(actions);
}
}
var descendants = element.getElementsByTagName('*');
for(var i = 0; i < descendants.length; i++) {
var e = descendants[i];
var cn = e.className;
if(cn.indexOf("_idGenAnimation") != -1) {
var startClassName = element.getAttribute("data-idGenAnimationStartState");
var endClassName = element.getAttribute("data-idGenAnimationEndState");
removeClass(element, endClassName);
addClass(element, startClassName);
var actions = e.getAttribute("data-animationOnStateLoadActions");
if(actions) {
var selfContainerID = e.id;
eval(actions);
}
}
}
}
function goToState(mso_id, stateName, goBackToPreviousState, startDelay) {
setTimeout(function() { goToStateWrapper(mso_id, stateName, goBackToPreviousState) }, startDelay*1000);
}
function goToStateWrapper(mso_id, stateName, goBackToPreviousState) {
var mso_element = document.getElementById(mso_id);
if(mso_element) {
removeClass(mso_element, '_idGenStateHide')
var mso_states = mso_element.children;
for (var i = 0, state; state = mso_states[i]; i++) {
var cn = state.className;
if (cn.indexOf('_idGenCurrentState') != -1 ) {
var prevState = state;
if(nextState) {
handleMediaInMSOState(prevState);
removeClass(prevState, '_idGenCurrentState');
addClass(prevState, '_idGenStateHide');
removeClass(nextState, '_idGenStateHide');
addClass(nextState, '_idGenCurrentState');
if(goBackToPreviousState)
addClass(prevState, '_idGenPreviousState');
handleAnimationInMSOState(nextState);
}
}
var stateAttr = state.getAttribute('data-idGenObjectState');
if (stateAttr == stateName) {
var nextState = state;
if(prevState) {
handleMediaInMSOState(prevState);
removeClass(prevState, '_idGenCurrentState');
addClass(prevState, '_idGenStateHide');
removeClass(nextState, '_idGenStateHide');
addClass(nextState, '_idGenCurrentState');
if(goBackToPreviousState)
addClass(prevState, '_idGenPreviousState');
handleAnimationInMSOState(nextState);
}
}
}
}
}
function playAnimatedElement(animated_element, className, hideAfterAnimating) {
removeClass(animated_element, '_idGenStateHide');
removeClass(animated_element, '_idGenPauseAnimation');
var cn = animated_element.className;
var previousAnimationClass = animated_element.getAttribute("data-idGenAnimationClass");
if ((cn.indexOf(className) == -1) && (cn.indexOf(previousAnimationClass) == -1)) {
addClass(animated_element, className);
animated_element.setAttribute("data-idGenAnimationClass", className);
}
else {
removeClass(animated_element, className);
removeClass(animated_element, previousAnimationClass);
animated_element.removeEventListener("webkitAnimationEnd", function(evt) { onPlayAnimationEnd(this, hideAfterAnimating, evt) });
animated_element.removeEventListener("animationend", function(evt) { onPlayAnimationEnd(this, hideAfterAnimating, evt) });
setTimeout(function() {addClass(animated_element, className)}, 10);
animated_element.setAttribute("data-idGenAnimationClass", className);
}
animated_element.addEventListener("webkitAnimationEnd", function(evt) { onPlayAnimationEnd(this, hideAfterAnimating, evt) });
animated_element.addEventListener("animationend", function(evt) { onPlayAnimationEnd(this, hideAfterAnimating, evt) });
}
function playAnimation(animation_id, className, startDelay, hideAfterAnimating) {
var animated_element = document.getElementById(animation_id);
if(animated_element) {
handleMSOStateParentOfObject(animated_element);
var startClassName = animated_element.getAttribute("data-idGenAnimationStartState");
var endClassName = animated_element.getAttribute("data-idGenAnimationEndState");
removeClass(animated_element, endClassName);
addClass(animated_element, startClassName);
setTimeout(function(){playAnimatedElement(animated_element, className, hideAfterAnimating)}, startDelay*1000);
}
}
function onPlayAnimationEnd(element, hideAfterAnimating, evt) {
var className = element.getAttribute("data-idGenAnimationClass");
var startClassName = element.getAttribute("data-idGenAnimationStartState");
var endClassName = element.getAttribute("data-idGenAnimationEndState");
removeClass(element, className);
removeClass(element, startClassName);
addClass(element, endClassName);
if(hideAfterAnimating)
addClass(element, '_idGenStateHide');
evt.stopPropagation();
}
function reverseAnimatedElement(animated_element, className) {
removeClass(animated_element, '_idGenStateHide');
removeClass(animated_element, '_idGenPauseAnimation');
var cn = animated_element.className;
var previousAnimationClass = animated_element.getAttribute("data-idGenAnimationClass");
if ((cn.indexOf(className) == -1) && (cn.indexOf(previousAnimationClass) == -1)) {
addClass(animated_element, className);
animated_element.setAttribute("data-idGenAnimationClass", className);
}
else {
removeClass(animated_element, className);
removeClass(animated_element, previousAnimationClass);
animated_element.removeEventListener("webkitAnimationEnd", function() { onReverseAnimationEnd(this) });
animated_element.removeEventListener("animationend", function() { onReverseAnimationEnd(this) });
setTimeout(function() {addClass(animated_element, className)}, 10);
animated_element.setAttribute("data-idGenAnimationClass", className);
}
animated_element.addEventListener("webkitAnimationEnd", function() { onReverseAnimationEnd(this) });
animated_element.addEventListener("animationend", function() { onReverseAnimationEnd(this) });
}
function reverseAnimation(animation_id, className, startDelay) {
var animated_element = document.getElementById(animation_id);
if(animated_element) {
handleMSOStateParentOfObject(animated_element);
var startClassName = animated_element.getAttribute("data-idGenAnimationStartState");
var endClassName = animated_element.getAttribute("data-idGenAnimationEndState");
removeClass(animated_element, startClassName);
addClass(animated_element, endClassName);
setTimeout(function(){reverseAnimatedElement(animated_element, className)}, startDelay*1000);
}
}
function onReverseAnimationEnd(element) {
var className = element.getAttribute("data-idGenAnimationClass");
var startClassName = element.getAttribute("data-idGenAnimationStartState");
var endClassName = element.getAttribute("data-idGenAnimationEndState");
removeClass(element, className);
removeClass(element, endClassName);
addClass(element, startClassName);
}
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