// Switch off batch mode to view images during editing--------------------------------------------------
dir1 = getDirectory("source directory");
dir2 = getDirectory("target directory");
list = getFileList(dir1);

setBatchMode(false);
for (k=0; k<list.length; k++) {
showProgress(k+1, list.length);
open(dir1+list[k]);


// scaling--------------------------------------------------------------------------------------------------------------
distance = 506.6825;
known = 7.81;

//run("Set Scale...", "distance=508.0157 known=10 pixel=1 unit=mm global"); 

// crop
makeRectangle(750, 700, 2000, 2000);
run("Crop");

// write time in results
run("Exif Data...");
selectWindow("EXIF Metadata for "+getTitle());
info = getInfo();
index = indexOf(info, "Date/Time Original");   
f (index==-1) 
return "Error: Date/Time not available for \"" + getTitle() + "\"";
path = substring(info, index+30, index+39);
//print(path);
selectWindow("EXIF Metadata for "+getTitle());
run("Close");

// Edit left measurement mark and copy to slice 1 ---------------------------------------------------------
run("Color Threshold...");
// Color Thresholder 2.0.0-rc-69/1.52p
// Autogenerated macro, single images only
min=newArray(3);
max=newArray(3);
filter=newArray(3);
a=getTitle();
run("Duplicate...", "title=Duplikat");
run("RGB Stack");
run("Convert Stack to Images");
selectWindow("Red");
rename("0");
selectWindow("Green");
rename("1");
selectWindow("Blue");
rename("2");
min[0]=0;
max[0]=130;
filter[0]="pass";
min[1]=0;
max[1]=255;
filter[1]="pass";
min[2]=0;
max[2]=255;
filter[2]="pass";
for (i=0;i<3;i++){
  selectWindow(""+i);
  setThreshold(min[i], max[i]);
  run("Convert to Mask");
  if (filter[i]=="stop")  run("Invert");
}
imageCalculator("AND create", "0","1");
imageCalculator("AND create", "Result of 0","2");
for (i=0;i<3;i++){
  selectWindow(""+i);
  close();
}
selectWindow("Result of 0");
close();
selectWindow("Result of Result of 0");
makeRectangle(0, round(getHeight()/2)-400, 600, 800);	
// Cut again and paste into image
run("Copy");
run("Put Behind [tab]");
run("Restore Selection");
run("Paste");
run("Select None");
selectWindow("Result of Result of 0");			
// Close duplicate window
close();

// Edit right measurement mark and copy to slice 1 ---------------------------------------------------------
run("Color Threshold...");
// Color Thresholder 2.0.0-rc-69/1.52p
// Autogenerated macro, single images only!
min=newArray(3);
max=newArray(3);
filter=newArray(3);
a=getTitle();
run("Duplicate...", "title=Duplikat");
run("RGB Stack");
run("Convert Stack to Images");
selectWindow("Red");
rename("0");
selectWindow("Green");
rename("1");
selectWindow("Blue");
rename("2");
min[0]=0;
max[0]=70;
filter[0]="pass";
min[1]=0;
max[1]=255;
filter[1]="pass";
min[2]=0;
max[2]=255;
filter[2]="pass";
for (i=0;i<3;i++){
  selectWindow(""+i);
  setThreshold(min[i], max[i]);
  run("Convert to Mask");
  if (filter[i]=="stop")  run("Invert");
}
imageCalculator("AND create", "0","1");
imageCalculator("AND create", "Result of 0","2");
for (i=0;i<3;i++){
  selectWindow(""+i);
  close();
}
selectWindow("Result of 0");
close();
selectWindow("Result of Result of 0");
makeRectangle(getWidth()-600, round(getHeight()/2)-400, 600, 800);
// Cut again and paste into image
run("Copy");
run("Put Behind [tab]");
run("Restore Selection");
run("Paste");
run("Select None");
selectWindow("Result of Result of 0");
// close duplicate window
close();

// Edit upper measurement mark and copy to slice 1 ---------------------------------------------------------run("Color Threshold...");
// Color Thresholder 2.0.0-rc-69/1.52p
// Autogenerated macro, single images only!
min=newArray(3);
max=newArray(3);
filter=newArray(3);
a=getTitle();
run("Duplicate...", "title=Duplikat");
run("RGB Stack");
run("Convert Stack to Images");
selectWindow("Red");
rename("0");
selectWindow("Green");
rename("1");
selectWindow("Blue");
rename("2");
min[0]=0;
max[0]=130;
filter[0]="pass";
min[1]=0;
max[1]=255;
filter[1]="pass";
min[2]=0;
max[2]=255;
filter[2]="pass";
for (i=0;i<3;i++){
  selectWindow(""+i);
  setThreshold(min[i], max[i]);
  run("Convert to Mask");
  if (filter[i]=="stop")  run("Invert");
}
imageCalculator("AND create", "0","1");
imageCalculator("AND create", "Result of 0","2");
for (i=0;i<3;i++){
  selectWindow(""+i);
  close();
}
selectWindow("Result of 0");
close();
selectWindow("Result of Result of 0");
makeRectangle(round(getWidth()/2)-400, 0, 800, 600);
// Cut again and paste into image
run("Copy");
run("Put Behind [tab]");
run("Restore Selection");
run("Paste");
run("Select None");
selectWindow("Result of Result of 0");
// close duplicate window
close();

// Edit lower measurement mark and copy to slice 1 ---------------------------------------------------------run("Color Threshold...");
// Color Thresholder 2.0.0-rc-69/1.52p
// Autogenerated macro, single images only!
min=newArray(3);
max=newArray(3);
filter=newArray(3);
a=getTitle();
run("Duplicate...", "title=Duplikat");
run("RGB Stack");
run("Convert Stack to Images");
selectWindow("Red");
rename("0");
selectWindow("Green");
rename("1");
selectWindow("Blue");
rename("2");
min[0]=0;
max[0]=90;
filter[0]="pass";
min[1]=0;
max[1]=255;
filter[1]="pass";
min[2]=0;
max[2]=255;
filter[2]="pass";
for (i=0;i<3;i++){
  selectWindow(""+i);
  setThreshold(min[i], max[i]);
  run("Convert to Mask");
  if (filter[i]=="stop")  run("Invert");
}
imageCalculator("AND create", "0","1");
imageCalculator("AND create", "Result of 0","2");
for (i=0;i<3;i++){
  selectWindow(""+i);
  close();
}
selectWindow("Result of 0");
close();
selectWindow("Result of Result of 0");
makeRectangle(round(getWidth()/2)-400, getHeight()-600, 800, 600);
// Cut again and paste into image
run("Copy");
run("Put Behind [tab]");
run("Restore Selection");
run("Paste");
run("Select None");
selectWindow("Result of Result of 0");
// Close duplicate window
close();

// Detect and mark measurement marks --------------------------------------------------------------
// colour
run("RGB Color");

// Determine variables
Ymitte = round(getHeight() / 2)- 101; // 1/2 Height of the image - 101 pixels write in variable
Xmitte = round(getWidth() / 2)- 101;
Links = 0;
Oben = 0;
Rechts = 0;
Unten = 0;

// Detect edge left, change from white to blackLinksArray=newArray(200);
for (j=1;j<201; j++){
	for (i=2;i < 999;i++){
		flag = true;
		for (h=0;h<5;h++){
			if((getPixel(i+h,Ymitte+j))&0xff>0){
				flag = false;
			}
		}
		for (h=0;h<5;h++){
			if((getPixel((i-(1+h)),Ymitte+j)&0xff)==0) {
				flag = false;
			}
		}
		if (flag==true) {
			setColor(255, 0, 0);
			setLineWidth(1);
			drawLine(i-5, Ymitte+j, i+5, Ymitte+j);
			LinksArray [j-1] = i;
			i = 998;
		}
	}
}
Array.sort(LinksArray); 
// calculate median
middle = lengthOf(LinksArray)/2;
if (lengthOf(LinksArray)%2 == 0){
	Links = (LinksArray[middle-1]+LinksArray[middle])/2;
} else { (
	Links = LinksArray[middle];
}

// Detect edge on the right, change from white to black
RechtsArray=newArray(200);
for (j=1;j<201; j++){
	for (i=getWidth()-2;i > 999;i--){
		flag = true;
		for (h=0;h<5;h++){
			if((getPixel(i-h,Ymitte+j))&0xff>0){
				flag = false;
			}
		}
		for (h=0;h<5;h++){
			if((getPixel((i+(1+h)),Ymitte+j)&0xff)==0) {
				flag = false;
			}
		}
		if (flag==true) {
		setColor(255, 0, 0);
		setLineWidth(1);
		drawLine(i-5, Ymitte+j, i+5, Ymitte+j);
		RechtsArray [j-1] = i;
		i = 998;
		}
	}
}
Array.sort(RechtsArray);
// calculate median
middle = lengthOf(RechtsArray)/2;
if (lengthOf(RechtsArray)%2 == 0){
	Rechts = (RechtsArray[middle-1]+RechtsArray[middle])/2;
} else { (
	Rechts = RechtsArray[middle];
}

// Detect upper edge, change from white to black
ObenArray=newArray(200);
for (j=1;j<201; j++){
	for (i=2;i < 999;i++){
		flag = true;
		for (h=0;h<5;h++){
			if((getPixel(Xmitte+j,i+h))&0xff>0){
				flag = false;
			}
		}
		for (h=0;h<5;h++){
			if((getPixel(Xmitte+j,(i-(1+h)))&0xff)==0) {
				flag = false;
			}
		}
		if (flag==true) {	
		setColor(255, 0, 0);
		setLineWidth(1);
		drawLine(Xmitte+j, i+5, Xmitte+j, i-5);
		ObenArray [j-1] = i;
		i = 998;
		}
	}
}

Array.sort(ObenArray);
//calculate median
middle = lengthOf(ObenArray)/2;
if (lengthOf(ObenArray)%2 == 0){
	Oben = (ObenArray[middle-1]+ObenArray[middle])/2;
} else { (
	Oben = ObenArray[middle];
}

// Detect lower edge, change from white to black
UntenArray=newArray(200);
for (j=1;j<201; j++){
	for (i=getHeight()-2;i > 999;i--){
		flag = true;
		for (h=0;h<5;h++){
			if((getPixel(Xmitte+j,i-h))&0xff>0){
				flag = false;
			}
		}
		for (h=0;h<5;h++){
			if((getPixel(Xmitte+j,(i+(1+h)))&0xff)==0) {
				flag = false;
			}
		}
		if (flag==true) {	
		setColor(255, 0, 0);
		setLineWidth(1);
		drawLine(Xmitte+j, i+5, Xmitte+j, i-5);
		UntenArray [j-1] = i;
		i = 998;
		}
	}
}
Array.sort(UntenArray);
// calculate median
middle = lengthOf(UntenArray)/2;
if (lengthOf(UntenArray)%2 == 0){
	Unten = (UntenArray[middle-1]+UntenArray[middle])/2;
} else { (
	Unten = UntenArray[middle];
}

// Centre markings on measuring marks for orientation
setColor(0, 255, 0);
setLineWidth(5);
drawLine(Links-100, Ymitte+101, Links+100, Ymitte+101);
drawLine(Rechts-100, Ymitte+101, Rechts+100, Ymitte+101);
drawLine(Xmitte+101, Oben-100, Xmitte+101, Oben+100);
drawLine(Xmitte+101, Unten-100, Xmitte+101,Unten+100);

// Calculated measuring point as marker
setColor(0, 0, 255);
setLineWidth(20);
drawLine(Links, Ymitte+101, Links, Ymitte+101);
drawLine(Rechts, Ymitte+101, Rechts, Ymitte+101);
drawLine(Xmitte+101, Oben, Xmitte+101, Oben);
drawLine(Xmitte+101, Unten, Xmitte+101,Unten);

// Write values in Results
row = nResults;
setResult("Name", row, getTitle());
setResult("Zeit", row, path);
setResult("Höhe_Pix", row, Unten- Oben);
setResult("Breite_Pix", row, Rechts- Links);
setResult("Höhe_mm", row, (Unten- Oben)*known/distance);
setResult("Breite_mm", row, (Rechts- Links)*known/distance);

// REVIEW
// Can be commented out when it is running....
//waitForUser( "Pause","Bestaetige Masken-Einstellung");
//wait(1000);

//Save
saveAs("JPEG", dir2+list[k]); // Speichern im Out Ordner
    close();
}
